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The European Green Capital Award was cre-
ated in 2008 by the European Commission 
with the aim to acknowledge the efforts 

made by cities in environmental matters and to 
foster their commitments to the future in favour 
of sustainability (see http://ec.europa.eu/environ-
ment/europeangreencapital/index_en.htm for 
further information).

Barcelona has entered the third edition of this 
contest, together with 17 other cities, seeking 
to become the European Green Capital for the 
year 2012 or 2013. In order to assess the bids, the 
European Commission has defined an exhaustive 
questionnaire in which it requests detailed infor-
mation, with a limited length in words, on specific 
environmental indicators, on measures carried out 
in recent years in certain fields, and on goals and 
projects for the future.

This report contains the information submit-
ted for the bid. It should be pointed out that, due 
to the aforementioned conditioning factors, the 
information provided here refers to the behav-
iour of the city as a whole, regardless of the body 
promoting the described actions, and it does not 
include all the city’s environmental aspects but 
rather those on which questions have been posed 
in particular and which the European Commission 
considers significant and of current interest.

Despite this strict compliance with the condi-
tioning factors that have been established, we be-
lieve that this report has a value that goes beyond 
the bid, providing a quite complete view of the 
city’s environmental behaviour, which is especially 
useful as a source of basic information.

September 2010,
Environment Departament
Barcelona City Council

Introduction
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Barcelona is a dense, compact city.  A festive 
city with a thriving tourist industry, it is sub-arid as 
well as enclosed topographically. All these are ob-
jective conditions that by no means help to make 
good environmental management here an easy 
task. As a result, making Barcelona a European 
reference in terms of the environment represents a 
considerable challenge.

Though not quite a megalopolis, Barcelona is a 
metropolis of considerable proportions. Restricting 
ourselves to the central city, that is, the municipal-
ity of Barcelona, itself little less than the entire 
conurbation, we are speaking of a population of 
1,621,537 (2009) packed into just 100.4 km2, which 
gives a population density of 16,000 inhabitants 
per km2. Much of this area is clearly mountain-
ous, to the extent that the city has long occupied 
all the flat space that is reasonably available. The 
mountains and the sea are great attractions, but 
also place serious spatial constraints on the city. 
It is not easy to manage the environmental con-
flicts that this state of affairs generates. Moreover, 
much of the population arrived here as part of suc-
cessive migratory waves, and this has led to surges 
in demand for housing and services that are by no 
means compatible with harmonious management 
of the urban environment. Fortunately, though, 
Cerdà’s rationalist and generous Eixample district, 
despite the penny-pinching interpretations that 
the original plans have often suffered, ensures that 
our city enjoys the benefits of a modern, highly 
functional basic fabric.

Barcelona City Council’s decided commitment 
to building a sustainable city, combined with our 
citizens’ whole-hearted devotion to helping to 
conserve the environment, have enabled our city 
to manage the environment more successfully than 

other European capitals that are both smaller in 
size and less complex in terms of environmental 
conditions. Barcelona has not only overcome the 
challenges, but has transformed them into op-
portunities to advance towards a more efficient 
and sustainable model. Barcelona is now seeking 
to become a decarbonised economy, a city that 
may be dense, but which is capable of renewing 
itself and designing new, quality public spaces, a 
city able to adapt to climate change. Ours is a city 
that leaves space for nature and biodiversity, that 
seeks to achieve greater comfort as regards noise, 
a city that accommodates great urban activity and 
is working with every passing day to improve air 
quality, to minimise waste generation and to im-
prove management. In short, a city that is becom-
ing more and more committed to the environment.

Proofs of this commitment are the advances 
made in the city’s environmental management 
in recent years. By promoting an urban struc-
ture that is based on diversity, compactness and 
complexity, Barcelona has successfully positioned 
itself amongst the western cities with the lowest 
per capital greenhouse gas emissions (less than 
4 tonnes). Moreover, its commitment to a new 
energy culture has enabled our city to pursue its 

Summary
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activities more efficiently, proactively promoting 
renewable energy and self-generating 75% of the 
electricity it consumes.

Additionally, by promoting public transport, 
the city authority has persuaded 80% of citizens 
to use this mode whilst, as a result of the policies 
implemented and growing social awareness, water 
consumption in Barcelona has been reduced by 15% 
since the year 2000. This growing environmental 
awareness has also been instrumental in increasing 
the proportion of waste that is sorted at source by 
188% since the year 2001. As regards urban green-
ing and biodiversity, moreover, the total green 
area in the city has increased by 150% over the 

last 30 years; on this point, it is to be highlighted 
that Barcelona has 153,000 trees all over the city. 
This urban green also provides a habitat for a large 
diversity of fauna: more than 100 species of verte-
brates. 

The starting-point for all these environmental 
advances is the Barcelona Agenda 21, a sustainable 
action plan for the city that places considerable 
emphasis on the social dimension and on citizen 
participation (nearly 640 organisations have al-
ready voluntarily signed the Citizen Commitment 
to Sustainability). 

The distance traveled should be a boost to move 
forward in each one of these fields.

Summary
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Section 1. 

LOCAL CONTRIBUTION TO 
GLOBAL CLIMATE CHANGE

Barcelona, a city committed to the fight 
against climate change
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1.1. Evolution of greenhouse gas 
emissions

For more than ten years now, Barcelona has 
been actively and decisively facing up to the 
challenge of climate change through the 

promotion of ambitious urban policies that rank at 
the top of its political agenda. This commitment is 
reflected in all the actions undertaken to reduce 
energy consumption and associated emissions, 
several of which have received a number of inter-
national awards. An example of this is the Euro-
pean Commission’s ManagEnergy Local Energy 
Action Award 2007 in recognition of the sustain-
ability policies developed and applied in the field 
of energy in Barcelona. Some of the major initia-
tives implemented include passing the world’s first 
solar thermal energy bylaw in 1999, and an ambi-
tious energy plan for the 2002-2010 period. 

In addition, Barcelona has for many years been 
at the forefront of the local world lobby to achieve 
recognition for the key role played by cities in the 
fight against climate change, acting as a represen-
tative for local authorities at numerous events, 
such as the Tenth UN Conference on Climate 
Change, COP 10, held in Buenos Aires, where it was 
chosen to represent local governments and take 
part in the plenary session. It was also selected to 
present its good energy management practices 
at the Climate Summit for Mayors held in Copen-
hagen within the framework of COP 15. The city’s 
politicians and experts in these areas have been in-
volved in numerous city networks aimed at boost-
ing sustainable development, and their projects 
have been chosen as good practices that can be 
extended to other cities under the scope of insti-
tutions such as the European Commission, ICLEI, 
Eurocités, C40, Energie-Cités, FEMP (the Spanish 
Federation of Towns and Provinces, a network of 
cities for the climate) and ESTIF.

1.1.1. Generated emissions

Barcelona is amongst the western cities with 
the lowest rates of greenhouse gas (GHG) emis-
sions per capita (equivalent to less than 4 tonnes 
of CO2 per inhabitant per year, (see Graph 1.1). This 
is essentially due to the promotion of a diverse 
and highly compact urban structure. In addition, 
Barcelona works actively to tackle climate change 
through actions aimed at reducing energy con-
sumption, increasing energy efficiency and taking 
advantage of the renewable energies available, 
a commitment that has recently been further 
strengthened following its adherence to the Cov-
enant of Mayors, an initiative put forward by the 
European Union.

In this way, Barcelona has taken on board the 
principles of a new energy culture aimed at pro-
gressing towards the more sustainable manage-
ment of energy resources in which the public 
plays an active role, and is committed to working 
jointly with other cities in order to consolidate this 
emerging process. 

• In 2007, the city generated 28.5% of its total energy 
consumption. This is an important factor, due to the 
losses generated by transporting energy. 

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE

Graph 1.1. Evolution of per capita CO2 equivalent 
emissions in Barcelona (1999-2007)
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• The city generated 75.5% of its total energy con-
sumption (combined cycles and electricity gener-
ated by the Garraf biogas plant). This figure, which 
corresponds to 2007, is quite striking if we consider 
that in 1999 it generated a mere 20% of the energy 
it consumed. 

• Over the last four years (2005-2008), local produc-
tion of renewable energies has increased by an 
annual rate of 30% (see Graph 1.2). 

• Of these renewable energies, production of solar 
thermal energy has registered the sharpest in-
crease, a trend which is continuing year after year. 
Indeed, it has risen steadily since 1999, and in 2008 
a total of 62,819 m2 were processed. In the period 
from 1999 to 2008, 60,319 m2 were installed (an 
average of 7,539 m2 per year).

• In 2008, the total energy generation potential from 
solar thermal energy stood at 52.40 GWh per year, 
which represents a cut in emissions of 8,836 tonnes 
CO2 eq per year (5.46 kg CO2 eq per inhabitant per 
year). 

• Production of solar photovoltaic energy has experi-
enced an annual rise of 476% since 1999, increasing 
from 0.0025 GWh per year in 1999 to 9.54 GWh per 
year in 2008. This represents an annual reduction 
of more than 200 tonnes CO2 eq per year (approxi-
mately 0.12 kg CO2 eq per year per inhabitant). Al-
though these figures are lower than those for solar 
thermal energy, they indicate a sharp rise in the 
number of facilities for production of this renew-
able energy in Barcelona.

• Between 2002 and 2009, the percentage of energy 
consumed in Barcelona from renewable sources 
was irregular owing to impact of the drought (2006 
– 2008) and the consequent reduction in hydroelec-
tric production. However, this fall was compensated 
for by an increase in wind power production. In 
2009, after the drought had ended, the percentage 
of renewable energy consumed stood at around 
26%, the highest value for the period under study. 
This confirms a notable increase in the consumption 
of renewable energy in the city of Barcelona.

1.1.2. Source of emissions

The sectors registering the highest CO2 emis-
sions attributable to the use of natural gas are 
industry (46%); the domestic sector (38%); and the 
commercial and service sectors (10%). Barcelona 
has steadily increased electricity production from 
combined cycle plants, which explains the increase 
in emissions associated with natural gas. However, 
the use of combined cycle plants enhances overall 

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE

Graph 1.2. Energy potential of solar facilities (1999-2008)

Graph 1.3. Percentage of energy from renewable sources 
consumed in Barcelona from 2002 to 2008. Source: Red 
Eléctrica de España.
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efficiency levels in energy production and a reduc-
tion in other pollutants associated with the use of 
fuel oil or diesel oil combustion.  

Reintroduction of the tram system, extension of 
the Metro network, adaptation of public transport 
stations and vehicles; increased frequency of public 
transport and technological changes in this sector 
(vehicles that consume less or use alternative types 
of fuel) have all played a key role in limiting trans-
port emissions in the city of Barcelona. The increase 
in the use of public transport over private vehicles is 
a priority factor (see Section 2).  

Since 1999, CO2 emissions associated with energy 
consumption have fallen by 8%. This is attributable 
to the closure of coal- and gas-fired power plants, 
which has reduced the emissions associated with 
consumption of the electricity generated.  

There is a significant downward trend in the 
carbon level of electrical energy consumed in the 
city of Barcelona as a result of the increase in the 
production of renewable energy sources, especially 
wind power, as of 2007 (see Graph 1.4).

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE

Year Tonnes CO2 eq/inhab. for transport consumption

1999 0.718

2000 0.781

2001 0.821

2002 0.817

2003 0.814

2004 0.822

2005 0.820

2006 0.798

2007 0.813

Graph 1.4. Evolution of the carbon level of electrical energy 
(1999 – 2006). Source: Red Eléctrica de España.
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Table 1.3. Grams of CO2 per kWh used

Table 1.2. CO2 per capita resulting from transport

Table 1.1. CO2 per capita resulting from use of natural gas

Year Tonnes CO2 eq/inhab. for natural gas use

1999 0.77

2000 0.76

2001 0.83

2002 0.77

2003 0.83

2004 0.85

2005 0.90

2006 0.93

2007 0.88

Year Grams CO2 eq/kWh consumed 

1999 301.8

2000 296.7

2001 285.8

2002 291.7

2003 268.0

2004 272.6

2005 282.1

2006 268.4

2007 277.4
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1.2. Measures taken in recent years 
to deal with climate change

1.2.1. In Barcelona we have calculated our 
emissions and set reduction targets
• Inventory, monitoring and publication of energy 

balances. Barcelona City Council has developed 
its own tool to monitor both its own and the city’s 
GHG emissions. This information is published 
on a regular basis in El Comptador. This system 
is similar to the CO2 Globalitzant: essentially, it 
takes into account CO2, N2O and CH4 emissions 
for each sector in the city. In addition, electricity 
is taken into account at the point of consumption 
since the electricity grid is connected and the 
electricity consumed in Barcelona is produced 
in various parts of Catalonia and Spain. Conse-
quently, the Catalonia mix is applied to Barcelo-
na’s consumption for said intents and purposes. 
Calculations are also made using the Spain ‘mix’.

• Implementation of the Barcelona Energy Im-
provement Plan 2002-2010 (PMEB). This plan, 
which lays the foundations of the city’s energy 
policy, is a pioneering scheme in both Spain and 
the rest of Europe. It includes diagnosis, iden-
tification of future trends and more than fifty 
measures, most of which have now been fully 
implemented.

1.2.2. Increasing savings, improving ef-
ficiency and boosting clean energies are 
all part of Barcelona’s strategy to tackle 
climate change
• Promotion of solar thermal energy. 1999 saw the 

passing of the Solar Thermal Energy Bylaw, the first 
of its kind in Spain. This requires the inclusion of 
solar thermal energy collectors in restored or new 
buildings. The success of this bylaw has resulted 
in its application in more than fifty Spanish cities, 
and it has been used as a point of reference for the 
new Spanish Technical Building Code. 

• Promotion of solar photovoltaic energy. The 
thinking behind the implementation of photovol-
taic facilities is two-fold: on the one hand it serves 
an educational function (see Figure 1.1), raising 
awareness of renewable energy technologies and 
management amongst schools and the general 
public; and on the other hand it produces energy. 
To date, photovoltaic facilities have been installed 
in more than thirty municipal buildings. Annual 
electricity production stands at 2,039 GWh, saving 
a total of 219.3 tonnes of CO2.

• Innovation: solar thermal energy is also used for 
air conditioning in municipal facilities (e.g. solar 
air cooling systems) as well as in other, more ef-
ficient technologies such as cogeneration. 

• Promotion of sustainable building techniques. 
Sustainable building criteria have been in place 
since 1997, including selection of materials, use of 
renewable energies and energy-saving measures. 

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE

Figure 1.1. Examples of solar panels installed on the roof of the City Hall and at a state school.
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• Rational efficient use of air conditioning at mu-
nicipal facilities. The Mayor’s Office has issued an 
Instruction which recommends that the minimum 
summer temperature should be set at 24ºC, that 
windows should be kept closed while air condi-
tioning systems are running, and that sun protec-
tion systems should be used.

• Improved lighting. As a result of Barcelona’s 
Lighting Improvement Plan, the number of street-
lights has increased whilst electricity consump-
tion has been cut by more than 3.7 million kWh 
per year. The use of low-energy lights allows for 
a reduction in CO2 emissions of 380 tonnes per 
year. In addition, the renewal of the traffic light 
system (LED technology and centralised man-
agement) saves the equivalent of the electricity 
consumed by 1,600 families. 

• Energy production from waste materials. Waste 
products are treated in a number of facilities in 
order to produce energy. For example: 

- The Sant Adrià de Besòs Waste Assessment Plant 
produces 16,900 kWh of heat and 108,000 kWh 
of cold per year, saving a total of 11,000 tonnes 
of CO2 each year. The creation of these urban air 
conditioning networks at the Forum 2004 and in 
District 22@ is the first project of this kind to be 
set up in southern Europe. 

- A total of 196,135,203 kWh per year is generated by 
the treatment of waste at a number of ecoparks, 
sewage sludge evaluation plants and compost 
plants. 

- Since 2001 the use of biogas generated at the Vall 
d’en Joan controlled deposit has made it possible 
to save 50,000 tonnes CO2 eq per year. It is esti-
mated that around 550 m3 of methane will be used 
to generate energy before the end of 2010. 

• Promotion of environmental education and 
awareness. The Sustainable Barcelona Resource 
Centre and Sun Factory provide education 
centres with advice and educational resources 
(publications, the ‘energy case’, the sustainable 
building kit, ecoaudits, etc.) (see Figures 1.2 and 
1.3). Door-to-door information campaigns are also 
run, providing information on how to save energy 
in subsidised housing units. 

• Energy innovation and diversification for ve-
hicles. 

- Hydrogen, a fuel for the future: The CUTE Project 
(Clean Urban Transport for Europe). The aim of 
this project is to prove that hydrogen is a feasible 
source of eco-friendly energy. 

- Greening public transport vehicles. 28% of 
Barcelona’s buses run on natural gas. In addition, a 

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE

Figure 1.2.  Some brochures and other publications for environmental information 
and education relating to energy and climate change.
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further forty units operate on biofuel and trials are 
currently being carried out using hydrogen batteri-
es and state-of-the-art hybrid vehicles. 

- Promotion of electric vehicles. Barcelona is set to 
become a pioneer in the installation of charging 
points for electric vehicles through its involve-
ment in the Movele Plan 2009-2010. The current 
pilot scheme includes a total of 5 charging points, 
and by early 2011 this number will have risen to 
191. There are plans to reduce the municipal road 
tax for electric vehicles and to subsidise their 
purchase by 15%. Thanks to the new cleaning 
contract, 28 hybrid and 210 electric vehicles were 
purchased in 2009

• Reduction of the use of private vehicles through 
the Master Plan for Mobility and the Master Plan 
for Infrastructures.

• New municipal cleaning contract. 28 hybrid ve-
hicles and 210 electric vehicles were purchased in 
2009.

1.2.3. An additional strategy aimed at tack-
ling the challenges of climate change: 
Adaptation

• Prevention of the impact on health. The aim of 
the Municipal Heat Wave Basic Emergency Plan 
is to minimise the negative impact of heat waves 
on public health. Furthermore, Barcelona’s Public 
Health Agency constantly monitors contagious 
diseases and carries out ongoing environmental 
checks. It also carries out additional campaigns 
such as that designed to control the population of 
tiger mosquitoes, which have entered the area in 
the last few years. 

• Water cycle management. In order to reduce 
drinking water consumption in the event of a 
drought, an increasingly common event due to 
climate change, Barcelona has introduced a series 
of measures including the use of groundwater 
and the reuse of water from the El Prat Sewage 
Treatment Plant. 

• Actions for the conservation of the amphib-
ian population. According to the IUCN, 52% of 
all amphibious species are sensitive to climate 
change. A project for amphibian conservation and 
increased public awareness has been set up as 
part of the Strategic Biodiversity Plan 

1.3. Goals and measures for the 
future

As for long-term planning, Barcelona is working 
in two areas: On the one hand, raising awareness 
of the current situation in terms of GHG emis-
sions; and on the other, planning future actions to 
be carried out by both the City Council and the city 
itself in order to tackle climate change, addressing 
prevention, mitigation and adaptation.  

• Greater awareness of the city’s plant heritage 
and its role in relation to climate change. Within 
the framework of its Strategic Green Plan, Bar-

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE

Figure 1.3. The Fábrica del Sol or Sun Factory, an 
example of sustainability in itself since it is an old gas 
factory that has been recovered in accordance with 
sustainability criteria. This centre houses a permanent 
exhibition that explains the various environmental 
solutions that it has adopted.
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celona is currently implementing a number of 
projects aimed at determining the environmental 
function of the city’s green areas in relation to 
climate change. According to a 2008 study car-
ried out by the Centre for Ecological Research and 
Forestry Applications (CREAF), Barcelona’s trees 
stored 113,437 tonnes of carbon and sequestered 
5,422 net tonnes of carbon from the atmosphere. 
The study also included a number of recommen-
dations regarding the type of vegetation to be 
planted in the city, based on plants’ capacity to 
withstand harsh conditions. 

• Signing the Covenant of Mayors in 2008. On 19 
November 2008, Barcelona joined the Covenant 
of Mayors, once again playing an active role in a 
city lobby committed to fighting climate change. 
As a result of its membership of this Covenant, 
the city has drawn up the Barcelona Sustainable 
Energy Action Plan (PAES). This Plan includes all 
sectors that fall within the authority of the mu-
nicipality and applies to all areas of municipal and 
city government. This action plan will be included 
in the new Energy, Climate Change and Air Qual-
ity Plan for 2011-2020. 

• Drawing up of the Energy, Climate Change and 
Air Quality Plan for 2011-2020. Two years prior 
to the end of the Barcelona Energy Improvement 
Plan, Barcelona City Council began work on a new 
plan aimed at further strengthening the link be-
tween climate change and air quality. In addition, 
priority will be given to demand management, 
and the participation of the players involved will 
be encouraged from the initial stages onwards. 
This plan is divided into two major blocs: a munic-
ipal programme (the PAES), and a city programme 
designed to come up with strategies that will vary 
depending on who takes on responsibility for 
consumption management in each sector. 

• Municipal Building Energy Improvement Plan 
2010-2010. Energy consumption in municipal 
buildings and facilities accounts for approxi-
mately 10% of the total consumption associated 
with municipal activities and public transport. 

The Municipal Building Energy Improvement 
Plan (PEMEEM) is therefore one of the mainstays 
of Barcelona’s Energy, Climate Change and Air 
Quality Plan. The PEMEEM forecasts a reduction 
of 2,355 tonnes CO2 eq per year in the energy 
consumption of municipal facilities. 

• Lighting Improvement Plan. This plan includes 
the replacement of 6,600 streetlights, with an in-
vestment of 62.000,000 euros (until 2011), as well 
as renewing the cases and reducing the installed 
power by 2020. 

• To continue at the forefront of local government 
in the fight against climate change. Barcelona 
City Council intends to continue to play a dynam-
ic, active role in the various city networks (UCLG, 
ICLEI, Eurocités and Energie-Cités) and other 
relevant organisations to ensure that local gov-
ernments are seen as key players in international 
climate negotiations, and in particular within the 
scope of the United Nations Framework Conven-
tion on Climate Change (UNFCCC). 

• Efficient electricity production and heating and 
cooling supply. The exceptional efficiency of the 
new Zona Franca-Gran Via Power Generation 
Plant in L’Hospitalet is due to its combination of 
various systems, namely the pioneering use of 
cold waste from the port regassing plant, the con-
struction of a biomass plant, and a trigeneration 
plant. Particularly worthy of note is the innova-

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE
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tive nature of this system within the Mediterra-
nean context, due to the major changes it implies 
for the city’s energy model and because for the 
first time heating and cooling will be distributed 
on a massive scale via the local grid to private 
users in Barcelona. The present heating-cooling 
network of the Fórum and 22@ areas serves an 
extension of 360,000 m2, corresponding to 49 
service buildings and 4 residential buildings. In 
2008, 0.05% of the residents were connected to 
the system. Although the new power plant will 
supply large-scale users such as Mercabarna, Fira 
Gran Via and City Metropolitana in L’Hospitalet 
de Llobregat, it will also supply the residential 
area in the La Marina district. It is estimated 
that this new project will produce 3.000.000 
MWh/year of energy and lead to savings of 13,400 
tonnes of CO2 per year, in addition to reductions 
of 11,000 tonnes of CO2 per year from the Forum 
2004 and 22@networks. 

• The new cleaning and waste collection con-
tract for 2009-2017 requires the introduction of 
alternative fuels such as biofuel, natural gas and 
electricity. In fact, Barcelona’s municipal public 
transport vehicles will include 380 electric vehi-
cles, 261 of which correspond to the new cleaning 
contract. 

• Specific action: the introduction of a new model 
of solar-powered smart bus stops. Between 2009 
and 2010, the Metropolitan Transport Author-
ity (MTA) and Barcelona Metropolitan Transport 
(TMB) will install 100 solar-powered smart bus 
stops in Barcelona and another 17 towns in the 
metropolitan area, with a budget of ¤550,000. 
These stops will consume less energy, and will 
provide the public with details of waiting times 
and other incidents. They are powered exclusively 
by solar energy and can operate without sun for 
five days.

Figure 1.4.Current location and planned 
extensions of the DH&C network
(data as at 16 June 2009)
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1.4. Historical and geographical context

Barcelona, a city in a country that has seen a sharp rise in greenhouse gas 
emissions in recent years. 

Barcelona is making a determined effort to limit its emission levels to less than 4 tonnes per 
capita. This challenge is particularly daunting bearing in mind Spain as a whole, where emis-
sions have risen by more than 30% above the 1990 figure. 

Barcelona, a host city

Its strategic location in the heart of the Mediterranean corridor and home to one of the 
Mediterranean’s major ports makes the city of Barcelona a transit zone and the site of intense 
economic activity. Barcelona has traditionally been and continues to be a major economic hub 
in terms of employment and GDP in comparison with the rest of Catalonia. It is for this reason 
that our city is the starting point, final destination and transit point for a large number of jour-
neys that extend beyond its boundaries. In other words, Barcelona’s area of influence extends 
beyond both the metropolitan area and the region to practically the whole of Catalonia. 

The temperature is rising in barcelona

One of the reasons for the rising temperatures in the city is the urban heat island effect 
(see Figure 1.4). This effect (an increase in temperature in urban areas caused by the presence 
of large areas of paving and buildings that retain heat) has led to substantial changes in the 
energy-consumption habits of Barcelona’s residents. On the one hand, it causes a reduction 
in the use of heating in homes, offices and service facilities during the winter, but it also leads 
to increased use of air conditioning during the summer. During the last 10 years the number 
of trees have increased by 2.3% in the streets of the city and the greenfields have increased by 
150% over the last 30 years. All this contributes to a reduction in the heat island effect.

Figure 1.4. Representation of the heat island phenomenon in Barcelona. 
Isotherm maps on two calm winter nights in February 1986
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1.5. For further information...

General websites:

Barcelona Agenda 21 website.  http://www.bcn.cat/agenda21/english/index.eng.htm

City Council website: http://www.barcelonaenergia.cat/homeeng.htm

Catalonia Energy Agency website:  http://www20.gencat.cat/portal/site/icaen

International websites featuring Barcelona City Council  
with reference to climate change:

www.iclei.org 

www.managenergy.net 

www.energie-cites.org 

www.c40cities.org 

www.eurocities.eu 

www.solaterm.org 

www.estif.org 

Documents:

Memòria d’activitats.
Ajuntament de Barcelona. 2008
http://w3.bcn.es/fitxers/ajuntament/memoriaactivitat2008cat.671.pdf

Barcelona City Council 
Annual Activity Report 2008. 
http://w3.bcn.es/fitxers/ajuntament/informeanualang3.536.pdf

El Comptador, 2005 
Barcelona City Council. City Council. 
http://www.barcelonaenergia.cat/document/actualitat/El_Comptador_1999_2003.pdf 

El Comptador, 2006 
Barcelona City Council. City Council.
http://www.barcelonaenergia.cat/document/actualitat/el_comptador_2006.pdf 

El Comptador, 2008 
Barcelona City Council. City Council. 
http://www.barcelonaenergia.cat/document/actualitat/El_Comptador_2005_2006.pdf 

Barcelona Energy Improvement Plan (PMEB) 
http://www.barcelonaenergia.cat/eng/documentation/document2.htm

Draft of the Barcelona Energy, Climate Change and Air Quality Plan. 2011-2020. 
Barcelona City Council Strategy for the Environment. March 2009. 

Section 1. LOCAL CONTRIBUTION TO GLOBAL CLIMATE CHANGE
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Rethinking Barcelona for the new energy culture. A commitment and a host of 
opportunities. 
Barcelona City Council. Barcelona Energy Agency. 
http://www.barcelonaenergia.cat/document/actualitat/RepensarBarcelona.pdf 

Dalkia awarded the project for the Zona Franca-Gran Via L’Hospitalet Power 
Generation Plant. 
Barcelona City Council. Barcelona working for the Environment. June 2009.
http://w3.bcn.es/fitxers/mediambient/090603centralzonafranca.820.213.pdf 

Barcelona renews its traffic light network. 
Barcelona City Council. September 2009. 
http://w3.bcn.es/fitxers/premsa/20090921dossierrenovacisemafrica.666.pdf 

Presentation of the new cleaning and waste collection contract 2009-2017. 
Barcelona City Council. February 2009. 
http://w3.bcn.es/fitxers/home/08012dossnovacontracta.157.988.pdf 

Municipal waste management and greenhouse gases 
ETC/RWM working paper 2008/1. January 2008. 
http://scp.eionet.europa.eu/publications/wp2008_1/wp/wp1_2008 

Ten years of the Solar Thermal Energy Bylaw in Barcelona. 
Barcelona City Council. Barcelona working for the Environment. July 2009. 
http://w3.bcn.es/fitxers/premsa/090714ordenanasolardef.251.pdf 

Protecting health from the impact of climate change. 
Barcelona Public Health Agency. April 2008. 
http://www.aspb.es/quefem/docs/dia_mundial_salut_08.pdf 

Press release following the activation of the alert phase of the Municipal Heat Wave 
Basic Emergency Plan. 
Barcelona City Council. July 2009. 
http://w3.bcn.es/fitxers/home/090701notapremsaonadacalor.310.pdf 

Barcelona works towards sustainability. 
Barcelona City Council Barcelona working for the Environment 2009. 
http://www.bcn.es/agenda21/english/documents/AGENDA21.pdf 

Barcelona’s Urban Diversity. Amphibians. 
Galanthus. Environmental study and dissemination. 
http://www.asgalanthus.org/CAT/recerca_BCN_amfibis.php 

The new Power Generation Plant of Zona Franca, a singular building that will 
produce 2,9 million MWh annual of energy. 
City Council of Barcelona. Barcelona by the Environment. June of 2009.
http://w3.bcn.es/fitxers/mediambient/100301dossiercentralenergiazonafrancav5.184.pdf
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Section 2. 

LOCAL TRANSPORT

Barcelona, a city of pedestrians that 
solves the mobility of more than six 

million daily trips. 
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Section 2. LOCAL TRANSPORT

2.1. Evolution of mobility in 
Barcelona 

Barcelona is adopting specific measures to 
promote sustainable urban mobility, as 
the transport sector is the main source of 

greenhouse gas emissions.  

Priority aims include making progress in the 
equitable distribution of public space, favouring 
more sustainable means of transport and mobility 
systems, traffic calming and reductions in energy 
consumption caused by journeys made each day in 
private vehicles. 

2.1.1. Modal distribution
As a result of this policy, the number of journeys 

made within Barcelona has remained stable over 
the last five years, and are distributed as follows 
(see Graphs 2.1 and 2.2):

45.72% of the daily journeys made within the city 
are on foot or by bicycle. This figure reveals the 
importance of non-motorised transport in the city 
as a whole. As for road space, it should be stressed 
that the proportion of streets and other zones that 
give priority to pedestrians has increased by 26.77% 
over the last ten years (see Graph 2.3).

35.16% of all daily journeys are made using public 
transport. In recent years, thanks to a series of 
measures such as integrated fares, increased metro 

Graph 2.2. Modal distribution by percentages of the 
population (2008). 45.72% of the daily journeys in the 
city of Barcelona are made on foot and by bicycle, 35.16% 
by public transport and only 19.12% by private transport.

Graph 2.1. Evolution of transport modal distribution in 
Barcelona (2005-2008)
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and bus services and longer operating hours, the 
number of passengers using public transport has 
risen by 24.9% (see Graph 2.4). 

Only 19.12% of journeys are made using private 
transport. Average occupancy stands at 1.2 people/
car, which means that 60% of cars have only one 
passenger and 40% have two or more passengers. 
Likewise, the total number of vehicles per kilometre 
has decreased 3.85% in the last 5 years (see Graph 
2.5).

These data correspond to journeys within the 
city, i.e. those that take place within the municipal 
boundaries. If we consider connecting journeys 
or those outside Barcelona, the figures continue 
to show a clear predominance of public transport 
(40.07%) and travel on foot or by bicycle (31.56%). 
Private transport is the least represented type 
(28.37%) (see Table 2.1 and Figures 2.1 and 2.2). 

Graph 2.4. Evolution of the number of public transport 
passengers

Graph 2.5. Evolution of vehicles per kilometre (2005-
2009)

Figure 2.1. Levels of institutional organisation of the 
Barcelona metropolitan region of Barcelona.
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Public transport 1,712,106 35.16 1,433,979 48.09 3,146,082 40.07

Private transport 930,764 19.12 1,296,639 43.48 2,227,403 28.37

On foot  
& by bicycle 2,226,268 45.72 251,217 8.42 2,477,485 31.56
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Table 2.1. Mode of transport of the population (2008) according to whether 
journeys are made within the city (internal) or as connections (external).
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2.1.2. Length of designated cycle lanes in 
relation to total number of inhabitants in 
the city

Barcelona is committed to encouraging the use 
of bicycles, both through investments in infrastruc-
tures (new cycle lanes, the Bicing public bicycle 
service, more cycle parks, etc.) and by raising public 
awareness. This policy has brought about a change 
of attitude in a city which until recently had no tra-
dition of bicycle use. Today, an average of 100,000 
journeys are made by bicycle each day (40% using 
the Bicing service), a rise of 247.8% in just four 
years (see Graph 2.6).

Today there are approximately 200,000 bicycles 

in Barcelona, 30,000 of which are used on a regular 
basis. Between 1999 and 2009, Barcelona expanded 
its cycle lane network by 35.17% in 2009 the city had 
146.8 km of cycle lanes, compared to 124.4 km in 
2004. This represents 11,045 inhabitants per kilome-
tre of cycle lane. This growth is expected to continue 
at the same rate, to guarantee that bicycle travel is 
safe and meets residents’ needs (see Table 2.2).

In Barcelona, bicycles are ridden mainly along 
separated cycle lanes (112.6 km, which is equal to 
76.7% of the total length of cycle lane), followed 
by the other types of cycle lane, 30-zone roads or 
roads specially signposted for bicycles. In the ab-
sence of these specially-designated lanes, bicycles 
are ridden on the roads. 

Barcelona also has a network of trails through 
green zones which are ideal for recreational cycling. 
Work is currently underway on the Ronda Verde 
(Green Ring Road), a regional project that will cre-
ate a 60 km signposted cycle route around the city. 

2007 saw the start of the Bicing service, which 
currently has 181,962 members who make 800,000 
journeys a month. Between 2007 and 2008, the num-
ber of journeys made using the Bicing service rose 

Figure 2.2. Density (inhabitants/km2) of the districts of the 
city of Barcelona.

Graph 2.6. Evolution of journeys by bicycle
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Year 2004 2005 2006 2007 2008 2009
Total km. of cycle lane 124.4 127.5 128.9 129.8 140.2 146.8

Metres of cycle lane/inhab. 0.0788 0.080 0.0803 0.0814 0.0868 0.0905

Table 2.2. Evolution of the total length of cycle lanes. In the last 5 years, the 
number of kilometres of cycle lane per inhabitant has increased 14.9%

Table 2.3. “Bicing” results

 2007 2008 % 08/07
Number of subscribers 101,575 181,962 79.10%

Number of journeys 3,781,855 12,307,828 225.40%

Number of bicycles 3,000 6,000 100.00%

Number of stations 194 390 101.00%

Section 2. LOCAL TRANSPORT
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by 225.4%; the number of bicycles increased by 100% 
and the number of stations by 101% (see Table 2.3).

The number of cycle parks in the city rose by 
363.8% between 2005 and 2008. In 2008 the total 
number stood at 16,450. 

2.1.3. Share of population living within 
300 metres of an hourly (or more frequent) 
public transport service

Barcelona boasts an extensive public transport 
network that operates frequent services, including 
the Metro (with a rush-hour service frequency of 2 
min, 38 sec), trains (Ferrocarriles de la Generalitat 
de Catalunya), a tram system, train stations (Cer-
canías Renfe), urban buses, district buses and a 
tourist bus service (see Figures 2.3 and 2.4). 

99.9% of Barcelona’s residents live less than 300 
metres from a public transport service that runs at 
least once an hour. 

2.1.4. Proportion of all journeys under 5 
km by private car
• 19.12% of all journeys within the city are made 

by private vehicle. No specific data is available 

regarding journeys of less than 5 km, but as Bar-
celona measures some 9 km x 8 km, this indicator 
is considered to provide equivalent information. 

• The use of private transport fell considerably be-
tween 2000 and 2008, to the extent that over this 
eight-year period the number of cars per 1,000 
inhabitants fell by 9.4%. 

Section 2. LOCAL TRANSPORT

Figure 2.4. Bus routes of 
the city of Barcelona and 
Metropolitan routes in the 
city.

Figure 2.3. Public rail transport (underground, FGC, 
tramway and Rodalies de Catalunya) of Barcelona 
(excluding regional train lines). Only the commuter 
railway lines are included. They have various stops in 
the city of Barcelona and act as a suburban transport.
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2.1.5. Proportion of public transport classi-
fied as low-emission. 
• In 2007, 11% of municipal public transport ve-

hicles used biofuels. 

• 10.3% of the bus fleet runs on biodiesel and 22.9% 
runs on gas natural, with NOx emissions that are 
85% lower than the Euro IV standard Further-
more, various bus routes have been replaced 
with tramways (41 convoys), which account for an 
additional 11.4% (each tram replaces 3 buses, in 
accordance with their capacity). Overall, 34.3% of 
the bus and tram fleet is made up of low-emission 
vehicles (50% lower than the Euro IV standard).

• Trials are currently being carried out using buses 
with hydrogen batteries and state-of-the-art hy-
brid vehicles. Between 1992 and 1996, the reduc-
tion in CO2 emissions associated with the use of 
alternative fuels in buses was 3% (221,540 kg per 
day). 

• The new series 5000, 6000 and 9000 Metro 
trains offer enhanced energy efficiency, thanks 
partly to their electric regenerative brakes (ca-
pable of returning 35% of energy to the grid) and 
their weight-optimisation design, as the carriages 
are made using standard aluminium frames. 

• Municipal vehicles currently include a total of 210 
electric vehicles as a result of the new cleaning 
contract.
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2.2. Measures taken in recent years 
to reduce the total volume of 
transport and the use of private 
vehicles

2.2.1 Barcelona’s Urban Transport Plan 
(PMU) 2006-2010. 

This is the city’s basic transport-planning tool, ap-
proved in 2008, with targets in place until 2018 (see 
Section 2.3). 

2.2.2. The Transport Pact is a pioneering 
social agreement within Forum Europe. 

Set up in 1998, it enables the authorities and the 
public to work together to create a more sustain-
able transport model. Its areas of action are as 
follows: greater investment in public transport, 
enhanced road discipline, improved traffic manage-
ment and promotion of sociological change in the 
use of private vehicles. 

2.2.3. Public transport for all 

Promotion of intermodality

The integrated fare system was introduced in 
2001, eliminating financial penalties for transfers 
between various means of transport. This led to a 
24% increase in public transport demand. 

Increased services

The last five years have seen a 36% increase in 
service levels (passenger capacity per km) of the 
Metro system, and 4% in those of buses (see Graph 

2.7). Train service frequency has also increased, as 
has bus speed (bus lanes were extended by 12.4% 
between 2005 and 2008 and currently cover 113.5 km 
of the 915.2 km bus network). In addition, two tram 
networks with 58 stations were reopened in 2003. 

Public transport services have increased consider-
ably thanks to such actions as the construction of 
more than 37 km of Metro tunnel (the network now 
comprises 88.4 km of line and 125 stations). More-
over, the work has begun on Line 9, which will be 
the longest in Europe with a length of 43 km and 46 
stations. The bus network currently covers 915.2 km. 
The number of buses increased 5.9% between 2005 
and 2008.

Customised transport for each citizen

• All Barcelona’s buses are adapted for people with 
reduced mobility and all bus stops will be acces-
sible by 2010. 70% of the Metro stations are cur-
rently accessible, a figure that is expected to rise 
to 100% in 2011. 

• The local minibus service guarantees accessibility 
of areas that conventional buses cannot reach. 
Since their introduction in 2001, the number of 
users has risen from 2 to 18 million, and there are 
now a total of 53 vehicles. This service is financed 
by the profits from the tourist bus service. 

• The number of passengers using the tourist bus 
rose by 26.1% between 2005 and 2008. 

Graph 2.7. Public transport services. 

 2000 2001 2002 2003 2004 2005 2006 2007 2008

16,000

14,000

12,000

10,000

8,000

6,000

4,000

2,000

0

10,777.80 10,985.00
11,193.60 11,718.60

12,168.80 11,881.70
12,518.20

13,160.70

14,656.30

3,382 3,479 3,628 3,722 3,682 3,655 3,681 3,773 3,519

M
ill

io
ns

 o
f p

la
ce

s 
pe

r k
m

Section 2. LOCAL TRANSPORT

Underground         Bus



30

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

A city that almost never sleeps 

• The number of passengers using the night bus 
service rose by 42.24% between 2005 and 2008. 
The Metro’s operating hours have also been 
extended, offering an all-night service on Satur-
days and the nights before some public holidays. 
This has been accompanied by a reduction in the 
night-time use of private vehicles, as well as a fall 
in the number of accidents. 

2.2.4. Promotion of travel on foot and by 
bicycle.

A city to stroll around 

The entire population of Barcelona has access 
to three basic services within no more than 300 
m. The transport network has been designed so 
that 27.55% of the city streets take 82% of the total 
traffic. 

Barcelona encourages non-motorised travel 
using street calming, pedestrianised and inverted-
priority zones and wider pavements. Other mea-
sures include the following: 

• The creation of 30 zones. In 2006 the first zone 
with a 30 k.p.h. (19 m.p.h.) speed limit was intro-
duced in an attempt to boost social cohesion, 
road safety and a better environment. Accident 
rates in these areas have fallen by up to 16%. 
There are currently 215 km of 30 zones, and a 
further 85 km are planned for the next two years. 

• Universal accessibility. Barcelona is home to 
more than 67,000 people with some form of dis-
ability and more than 310,000 people aged over 
65. Almost all pedestrian crossings have been 
adapted to aid their mobility. In addition, street 
escalators and lifts have been installed in areas 
built on steep slopes. There are now 31 escalators 
and 29 lifts, compared with just 9 escalators and 2 
lifts in 1999. 

• School routes. These are safe routes set up in 
conjunction with civic centres and other organi-
sations that enable children to walk to school. A 
total of 48 schools are currently involved in this 
programme and it is estimated that a further 20 
will join during the coming school year. 

Bicyles on the move in Barcelona 

• Creation and consolidation of the Bicing system. 
Barcelona is a world pioneer in public bicycle 
systems.

• Strategic Plan for Bicycles 2006-2010. This plan 
includes a series of measures such as setting up 
an office, improvements to infrastructures, anti-
theft protection, etc. The budget for 2009 stood 
at ¤1,141,200. 

2.2.5. Controlling the use of private ve-
hicles and reducing traffic congestion. 

In the last five years the number of vehicles 
per kilometre has fallen by 3%. In addition, traffic 
congestion has been reduced by 4% and there has 
been a general improvement in speed on all the 
city’s streets, except roads leading outside the city, 
where rates have remained stable. 

• Traffic management: In 2008 an 80 k.p.h. (50 
m.p.h.) speed limit was introduced on fast roads 
leading into the city. As a result, NOx and particle 
emissions have fallen by 22% and there has been 
a 23.6% decrease in the accident rate. 

• Parking regulations: The Green Area was intro-
duced in 2005 to relieve congestion in the city 
centre, provide parking for residents and improve 
the organisation of public spaces. This has led to 
a 13% reduction in traffic in the regulated zones. 
Barcelona has 43,497 regulated green parking 
spaces and 9,791 blue spaces. Furthermore, since 
1999 more than 6,000 loading and unloading 
spaces have been created, an increase of 91%. 

Section 2. LOCAL TRANSPORT



31

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

• Car sharing: Barcelona pioneered car sharing 
in Spain, which has been operating in the city 
since 2005. It currently has 3,220 customers, 118 
vehicles and 38 parking areas. 

• More rational car use: Barcelona is one of the first 
Spanish cities to introduce eco-driving criteria 
into its services through its ‘Barcelona practises 
eco-driving’ campaign. 

2.2.6 Networking.
Barcelona is a member of several international 

networks including POLIS (which it founded and 
chaired for two years) and IMPACTS; as well as vari-
ous international projects financed by the EU, such 
as ICING, E-SUM, SPICYCLES, CURAÇAO, OBIS, 
SUGAR and CONDUITS

2.3. Goals and measures for the 
future

Future actions within the field of sustainable local 
transport will hinge on a number of sustainability-
based planning tools designed to reduce the total 
demand for transport and private transport use, as 
well as to promote less polluting means of trans-
port.

2.3.1. The Barcelona Metropolitan Region 
Mobility Plan (PDM) 

This Plan, approved on 2 September 2008, is the 
tool that guarantees coordinated development of 
management strategies for transport of people and 

goods within the Barcelona Metropolitan Region. 
It posits a sustainable, comprehensive transport 
model that integrates various means of transport 
and guarantees basic accessibility for all. Although 
its scope covers the whole metropolitan region, it 
also includes several measures that directly affect 
the city of Barcelona. Some examples of these are 
given below: 

• Drawing up the PMU. 

• Adding to public transport vehicles with new 
buses and lorries that run on natural gas. 

• Promoting car sharing. 

The estimated cost of the actions included in the 
PDM is 12,910 million euros.

2.3.2. Barcelona’s PMU 2006-2012

This Plan, approved in 2008, is the planning tool 
used to plot the strategic lines for transport. Its 
priorities include safe, sustainable, fair and ef-
ficient transport, achieved by reducing transport 
requirements and emissions, and promoting the 
use of renewable energies. 

In recent years, as a result of achievements in this 
field and growing social awareness (reflected by 
the fact that 53 organisations have signed up to the 
Transport Pact) more than 70% of travel is now car-
ried out on foot, by bicycle or on public transport. 

In defining the aims of the PMU, the goal set 
by the Catalonia Energy Plan, approved in 2005, 

Section 2. LOCAL TRANSPORT
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was taken into consideration. This stated that 
CO2 emissions from the transport sector would be 
reduced by 7.5% by 2015. 

Several of the main targets that Barcelona must 
meet and which are included in the PMU are listed 
below: 

• Reduce transport-related energy consumption 
per inhabitant by 7.50%. 

• Cut CO2 emissions by 20.54%. 

According to the PMU, the target for 2018 would 
be a considerable increase in non-motorised travel, 
followed by public transport and a lower percent-
age of private vehicle travel (see Table 2.4). 

The major measures defined include the follow-
ing: purchasing more sustainable public transport 
vehicles; positive discrimination measures for 
cleaner vehicles; official car pooling (moving from 
1.2 to 1.4 persons per vehicle; creation of HOV 
lanes; banning driver-only vehicles under particu-
lar circumstances. 

An estimated investment of ¤1,260,000 is 
needed to improve public transport; ¤12,199,000 
for improved pedestrian traffic; ¤28,755,000 for bi-
cycle traffic; and ¤28,755,000 for private vehicles.

2.3.3. Barcelona, the ideal city for electric 
vehicles 

The LIVE project (Logistics for the Introduction 

of Electric Vehicles) is a tool designed to achieve 
the environmental aims set down in the PDM 
and PMU, as well as the new emission targets set 
by the European Commission. The City Council, 
companies in the electric sector, research insti-
tutes and a number of other organisations are all 
involved in this project. 

The City Council supports and centralises the 
initiatives and demonstration projects for the 
spread of electric transport via the LIVE Office. 
Its maintenance budget for the 2009-2010 period 
totals around 300 million euros. 

One aim is to determine how Barcelona can be-
come one of the major international hubs for the 
promotion and use of electric vehicles in the short 
and medium term (2012). Factors in its favour 
include its high population density, its network of 
municipal car parks with highly-integrated road 
space, the authorities’ commitment to promoting 
the use of renewable energies and the advanced 
research being carried out into electric vehicles by 
a number of universities. 

The main sectors for action will be municipal 
public transport vehicles and motorcycles (due to 
their extensive use), as well as private vehicles, 
beginning with taxis, vans and family cars. Current 
forecasts indicate a high degree of penetration of 
rechargeable hybrid models. 

It is estimated that by 2012 there may be 380 
municipal and 2,000 private electric vehicles. 

Mode   Internal %   Connection %        Total %

Private vehicles 1,129,720     18%  1,459,317     42% 2,589,037     27%

Public transport 1,706,514     28% 1,937,317     56% 3,643,831     38%

On foot & by bicycle 3,276,435     54%  79,725     2% 3,356,160     35%

Total 6,112,669            100% 3,476,359            100%    9,589,028         100%

Section 2. LOCAL TRANSPORT
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Under the MOVELE Plan, with its budget of ap-
proximately ¤277,000, 191 recharge points will be 
installed (60 on the surface and 131 in underground 
public parking garages).

2.3.4. The Master Plan for Infrastructures 
of the Barcelona Metropolitan Region 
(PDI) 2009-2018 

The scope of the PDI includes all public transport 
infrastructure actions within its area of influence, 
regardless of the operator or authority responsible 
for them, and promotes links between the various 
networks and with private vehicles by creating new 
interchange stations and improvements to existing 
ones.

The main aims of this plan include encouraging 
travellers to switch from private vehicles to public 
transport or non-motorised transport, and a reduc-
tion in energy consumption and the use of oil-based 
fuels and lower CO2, NOx and PM10. emissions. 

It contemplates several specific actions for the 
city of Barcelona, some of which are listed below: 

• Completion of the new Metro line 9, which will 
run 43 km from one end of the city to the other, 
with 46 stations and an estimated 90 million pas-
sengers per year. 

• Connection of the Trambesòs and Trambaix trams 
at La Diagonal.

• Extension of Metro line 2. 

• Connection between the Ferrcarrils de la Gener-
alitat Vallès and Llobregat train lines (between 
Plaça Espanya and Gràcia, two city-centre sta-
tions).

• New interchange stations (La Sagrera-Meridiana), 
and restructuring the Plaça Catalunya and Plaça 
de les Glòries connecting stations. 

No details of the PDI investments are as yet 
available, although investment for the previous 
PDI totalled 7,295,746 million euros, including ac-
tions carried out on the state railway network.

Section 2. LOCAL TRANSPORT
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2.4. Historical and geographical context

Barcelona, a city crossed by too many cars. 
High-capacity road infrastructures in the city centre, such as La Meridiana and La Gran Via, 

not only have a direct impact on the environment (noise and air pollution), but also physi-
cally divide the city. More than 50% of Barcelona’s traffic consists of vehicles coming from 
outside the city. 

Barcelona, a city between sea, rivers and mountains. 
Barcelona is surrounded by mountains, rivers and the sea. As a result it has just four entry 

corridors (Llobregat, Besòs, to the north and to the south). These narrow corridors are 
already lined with infrastructures, making the construction of new ones a complex issue, 
unlike in other cities located in flat areas which have many other entry corridors. This makes 
infrastructure planning difficult and poses a major challenge for the city of Barcelona. 

Barcelona, a city visited by most catalans. 
Barcelona’s strategic location at the heart of the Mediterranean corridor, boasting one 

of the Mediterranean’s largest ports, makes this city a major transit zone with heavy traf-
fic. Barcelona has traditionally been and continues to be a major economic hub in terms of 
employment and GDP in comparison with the rest of Catalonia. This is why our city is the 
starting-point, final destination and transit point for many journeys that extend beyond its 
boundaries. In other words, Barcelona’s area of influence extends beyond both the metro-
politan area and region to practically the whole of Catalonia. 

Barcelona, a city with a historical legacy. 
Speculation and a lack of planning during Franco’s dictatorship overdensified certain areas 

of the city, which suffered from a lack of spaces for transport. 

Barcelona, a city that rises and falls. 
The mountainous landscape that characterises much of the city (districts such as Horta, 

Gràcia, Roquetes or El Carmel) make travel on foot or by bicycle difficult, and sometimes 
even impossible. This cityscape also causes certain complications for public transport; in-
deed, this is why district buses were introduced in many areas of Barcelona. 

Barcelona, a thriving tourist city.  
Barcelona is one of the most popular tourist cities in the world. However, it was not 

designed to cope with the millions of tourists who travel around the city. Although tourists 
mainly use public transport to get around the city, transport planning must also consider the 
needs of this constant, numerous segment.

Section 2. LOCAL TRANSPORT
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2.5. For further information...

Websites: 
http://w3.bcn.es/XMLServeis/XMLHomeLinkPl/0,4022,173198596_173206177_3,00.html
http://www.tmb.cat/en_US/home.jsp
http://www.atm.cat/indexang.htm
www.bcn.CAT/bicicleta 

Activity Report 2008. Barcelona City Council. 
http://w3.bcn.es/fitxers/ajuntament/informeanualang3.536.pdf

2008. Basic transport data. 
Barcelona City Council. Prevention, Safety and Transport, April 2009. 
http://w3.bcn.es/fitxers/movilidad/dadesbasiques08web.173.pdf 

Basic data 2008. v02. May 2009. Barcelona City Council

Rethinking Barcelona for the new energy culture 
‘A commitment and a host of opportunities’. 
Barcelona City Council. Barcelona Energy Agency. 
www.barcelonaenergia.cat/document/.../RepensarBarcelona.pdf 

Strategic Plan for Bicycles in Barcelona. 
Barcelona City Council. Intra, February 2006. 
http://w3.bcn.es/fitxers/movilidad/bici/plabicicletabcnfeb06.338.pdf 

Barcelona Urban Transport Plan (PMU) 2006-2012 
http://w3.bcn.es/fitxers/Ayuntamiento/pmubarcelona.513.pdf 

Barcelona Metropolitan Region Transport Plan 
http://www.atm.cat/cat/pdm/web/docpdm.htm
http://w3.bcn.es/fitxers/ajuntament/061121pmu.226.490.pdf

Transport Pact. Barcelona, 
Barcelona City Council, 2000 
http://w3.bcn.es/XMLServeis/XMLHomeLinkPl/0,4022,173124074_173134702_3,00.html

Hybrid technology bus. Issue 92 of the magazine Transports Metropolitans de Barce-
lona, June 2009. 
http://www.tmb.net/ca_ES/tmb/queestmb/revistahorapunta.jsp 

Car sharing: Avancar: more than four years of smart transport, 
September 2009. 
http://w3.bcn.es/fitxers/premsa/dossieractualizadot.706.pdf
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The MOVELE project: Spain’s first integral experiment into electric transport 
IDAE, October 2009. 
http://www.idae.es/index.php/mod.pags/mem.detalle/id.407/lang.uk
http://w3.bcn.es/fitxers/mobilitat/pacte/presentacipactemobiltatmovelelive.262.pdf

Barcelona: LIVE Project. The MOVELE Project. 
Barcelona City Council, October 2009. 

Promoting electric vehicles. The vision of Barcelona. 
Barcelona City Council. Barcelona Energy Agency, October 2009. 

Transport criteria: 30 zones: a traffic-calming tool for the city. 
RACC Automóvil Club. Barcelona, 2006. 
http://www.racc.es/pub/ficheros/adjuntos/adjuntos_llibre_complet_cat_jzq_
d9b55055.pdf
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Section 3. 

GREEN URBAN AREAS

Barcelona, a city that is growing greener
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3.1. Evolution of green in 
Barcelona

Barcelona currently has 3,642 hectares of 
urban green areas, public and prívate (36.8% 
of the city’s overall area). The city’s public 

green areas make up 29% of its total surface area 
and cover 2,902 hectares. This includes 1,076 hect-
ares of strictly urban green areas, and 1,795 hectares 
belonging to the city of Barcelona within Collserola 
Park. This figure also includes 30 hectares of coastal 
spaces. Private green areas occupy a total of 740 
hectares, located mainly in the upper part of the city.  

Strolling around Barcelona reveals various types 
of urban green area. In order of size, these are 
parks, gardens, squares and parterres on public 
streets. This group must also include the green 
areas in the city’s cemeteries, as well as sports 
facilities, beaches and the Collserola Metropolitan 
Forest Park. In terms of surface area, urban and for-
est parks are the most common types of green area 
in the city, and make up more than 80% of the total 
public green spaces. Despite two large forest parks 
(Montjuïc and Collserola), most of the city’s urban 
green spaces are fairly small in size (between 1 and 
5 hectares), with a typical location within the city’s 
layout, making them easily accessible to residents 
and visitors (see Figure 3.1). 

3.1.1. The city’s green area grows yearly
Over the last 30 years Barcelona’s urban green sur-

face area has increased by 150% (an annual rise of ap-

proximately 5%, (see Graph 3.1). Barcelona’s urban green 
area increased substantially at the end of the 1970s, 
although it was not until the 1980s that there was a 
dramatic increase in the city’s green areas, following 
the introduction of a new urban planning policy set 
up by Barcelona City Council after the first municipal 
elections. Calls from residents and associations played 
a key role in the recovery of land for public use, as well 
as its design. The decision to move certain industrial 
activities outside the city left many hectares of land in 
the city centre free to be designated green areas. This 
was probably the city’s most prolific period in terms of 
public space creation, the quality of which has made it 
a major international point of reference. It should not 
be forgotten that in the early 20th century (1910) the 
city had just 31 hectares of green areas.

Figure 3.1. Parks and gardens of the city of 
Barcelona 

Section 3. GREEN URBAN AREAS

Graph 3.1. Evolution of green area in Barcelona (1980-2008)
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3.1.2. Percentage of population living 
within 300 m of public green areas

99.4% of Barcelona’s population lives less than 
300 metres from an open space. Open spaces are 
defined as parks and gardens, woodland areas, 
spaces inside blocks with public access, beaches, 
squares, promenades, boulevards and large av-
enues, as well as pavements measuring more than 5 
metres across. 

This parameter for proximity to green spaces had 
previously been put forward by the architect Rubió i 
Tadurí back in the early 20th century. Indeed, he de-
signed a layout for open spaces consisting of small 
urban gardens (district gardens) and large spaces 
(urban and suburban parks), which would create a 
network of parks throughout the city in which each 
space would have its own area of influence. As a re-

sult, children’s playgrounds were distributed so that 
no child would have to travel more than 500 metres 
to reach one. The urban and suburban parks had to 
have a minimum area of between 8 and 10 hectares 
and were designed for walking and leisure. Access 
to these parks was easy, as they were located no 
more than a quarter of an hour away on foot or by 
tram.

In recent years Barcelona has adopted a policy 
aimed at creating neighbourhood green spaces. 
Particularly noteworthy are programmes such as 
‘Green spaces 5 minutes from home’ (see Figure 3.2), 
‘Pocket gardens’ and the programme to recover 
spaces inside blocks in El Eixample, whereby each 
resident in this district would have a green area 
with facilities or services no more than 200 metres 
from their home.

 

Figure 3.2. Greenfields five minutes 
from home. The area of influence of 
the greenfields is shown in green. 
Areas that still have no greenfield 
nearby are shown in yellow.
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Section 3. GREEN URBAN AREAS

Graph 3.2. Green area per inhabitant (including open-access forest and urban green)

3.1.3. Green urban areas per capita: Bar-
celona, a European and green city

In 2008, the ratio of square metres of green urban 
areas per capita in Barcelona stood at around 22.5, 
including both public and private green areas. In 
terms of public green areas only, the ratio stood at 
18 m2 per capita (see Graph 3.2).

However, the distribution of these public green 
areas between districts is fairly uneven, essentially 
due to the size of each district, the public green 
areas distributed there and the population density 
of each district. 

The 1,076 hectares of green space included in the 
urban layout (excluding the Collserola Natural Park) 

are concentrated mainly in three districts: Sants-
Montjuïc (27.8%), followed by Sant Martí (15.4%) 
and Horta-Guinardo (11.3%). In contrast, districts 
with historic centres such as Gràcia (3.6%), Sant An-
dreu (5.1%) and Ciutat Vella (5.9%) have more mod-
est green areas because they are more compact.

The surface area of green spaces available can 
also be considered in terms of the number of 
residents who can benefit from them, including the 
proportional area of Collserola Park. Defined this 
way, in Sarrià the amount of green space per capita 
stands at 89 m2, whilst in El Eixample it is just 1.9 
m2. This is because El Eixample is a far more dense-
ly-populated district than Sarrià (33,303 inhabitants 
per km2 and 6,435 inhabitants per km2 respectively). 
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The situation is similar in Gràcia, Sant Andreu, 
Sant Marti and Ciutat Vella, all densely-populated 
districts and therefore districts with less green area 
per capita (see Table 3.1).

3.1.4. Additional development of other 
green elements

In addition to public green spaces such as parks 
and gardens, Barcelona also has other types of 
green area of interest for both their environmen-
tal and their social functions. Examples include 
the trees that line the city roads and act as a link 
between the various green areas, and the urban 
allotments, community spaces that strengthen the 
networks of collaboration between neighbours.

Barcelona’s growing and increasingly di-
verse street trees

In 2008, Barcelona had a total of 153,000 trees 
lining its streets. The number of trees has doubled 

in the last 30 years (see Graph 3.3). There are also 
more than 75,000 trees in urban parks (excluding the 
woodland areas). 

The number of street tree species has risen 
considerably over the last decade, the result of 
an active search for species better adapted to the 
urban environment. The most common tree species 
to be seen on Barcelona’s streets has traditionally 
been and continues to be the plane tree (Platanus x 
hispanica), which makes up around a quarter of the 
total number. However, this trend is changing as a 
result of the plane’s physiological characteristics, 
which prevent it from developing fully on the streets 
of Barcelona except in areas with wide avenues and 
open, sunny streets with low-rise buildings. 

Work therefore began in 1994 to replace species 
within the framework of a street tree planting and 
transformation programme. Work is being carried 
out to boost biodiversity, favouring species that 
best adapt to stressful urban conditions, such as 
the Japanese pagoda tree (Sophora japonica), the 
European hackberry (Celtis australis), the rosewood 
tree (Tipuana tipu) and the chinaberry tree (Melia 
azederach), to name but a few. 

New green and agricultural spaces for 
leisure and education: Barcelona’s urban al-
lotments network

Barcelona currently has 321 allotments of between 
25 and 40 m2 on 12 urban plots, forming an urban 
allotment network of almost 25,000 m2. This 
programme (set up in 1997) targets the city’s over-65s 
and aims to encourage their involvement in activities 

District m2 public green/inhabitant

Ciutat Vella 7.01

Eixample 1.90

Sants- Montjuïc 16.48

Les Corts 13.82

Sarrià-Sant Gervasi 89.00

Gràcia 3.21

Horta-Guinardó 31.15

Nou Barris 17.22

Sant Andreu 3.77

Sant Martí 7.98

Graph 3.3. Evolution of street trees in Barcelona (1978-
2008)
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Table 3.1. Distribution of Barcelona’s green in its 
districts.
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that contribute to the environment by growing food 
in keeping with the principles of organic agriculture. 

These urban allotments are of immense social 
value, as they provide those that tend them with an 
occupation, whilst at the same time enabling them 
to establish new social relationships and improve 
their quality of life through a physical activity that is 
highly beneficial to their health. 

These allotments also play a key role in 
environmental education, through activities 
targeting schoolchildren that provide them with an 
insight into the farming sector and the principles 
of organic agriculture, as well as intergenerational 
interaction and cooperation.

3.2. Measures taken in recent years 
to increase the extension and 
quality of urban green areas

Increasing the amount of green space in the city 
of Barcelona is a complex task, due to the city’s 
layout and location on a plain that is almost entirely 
built up. The key aims of the strategy put forward 
by Barcelona City Council are as follows: 

• The creation of new green spaces as a result of 
major urban alteration programmes (recovery of 
beaches, remodelling of the Besòs area through 
the Forum 2004, reorganisation of the La Sagrera 
and El Poblenou districts, etc.). 

• Strategic recovery of small spaces, converting 
them into local public green spaces (spaces inside 
blocks, etc.). 

• Increasing plant biomass by allowing plants in ex-
isting spaces to grow (green corridors) and seek-
ing new spaces in which to create green space 
infrastructures (green roofs and walls), as well as 
creating artificial reefs in order to improve marine 
biodiversity (see Section 5). 

These strategies have enabled Barcelona City 
Council to increase the city’s green spaces by 
around 15 hectares in the last two years (2008 and 
2009). 

3.2.1. A specific municipal action plan for 
green spaces

The actions and strategies for Barcelona’s green 
areas are included in the PAM, which provides details 
of the Council’s undertakings and actions during 
each political term. For urban green spaces, the 
major areas of action in the PAM for the period from 
2004 to 2007, with a budget of 39 million euros, were 
as follows:

• Integral restoration and improved accessibility in 
11 parks 

Section 3. GREEN URBAN AREAS
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• 40 new hectares of green space 

• Establishing green corridors 

• Irrigation network management

• Creation of urban allotments 

• Sports programmes in parks 

• Promotion of children’s play areas in parks 

• Integral Coastal Scheme 

• Naturalisation of spaces 

• Boosting public participation Rehabilitación inte-
gral  y mejora de accesibilidad de 11 parques.

In reference to the urban greenfield budget, 
there is a significant increase between the previ-
ous plan (PAM 2004-2007) and the current plan 
(PAM 2008-2011). An analysis of this budget per 
inhabitant shows that, despite an increase of 
around 50,000 inhabitants in the city’s population, 
more than three times the economic resources 
have been allocated to improve the greenfields in 
the current PAM in comparison with the previous 
plan (see Table 3.2). Furthermore, the city council 
allocates around ¤53 million for the maintenance 
and conservation of greenfields each year.

 

3.2.2. Urban reforms that generate new 
green areas: Barcelona looks out to sea. 

Barcelona has 13.2 km of coastline, the city’s largest 
and undoubtedly most popular linear public space. 
Barcelona’s coastline includes 4.5 km of recovered 
beaches, mainly as a result of the 1992 Barcelona 
Olympic Games and the Forum 2004. The remaining 
9 km are taken up by the Port of Barcelona and the 
Olympic Port. Today Barcelona has a total of seven 
beaches used intensively for bathing, leisure and 

walking all year round, but especially between the 
months of May and September. 

Barcelona’s beaches have held an ISO 14001 envi-
ronmental management certificate since 1996, and a 
Blue Flag award since 1987.

 3.2.3. Recovery of local green spaces: 
Plan for the Recovery of Inner Courtyards 
in El Eixample

Restoration work has now been completed on 
around forty inner courtyards in the El Eixample 
district, turning them into public green and leisure 
areas, a total of more than 87,000 m2. These are 
relatively small spaces (generally between 500 and 
3,500 m2), but of particular interest for local residents 
as this district of Barcelona suffered from the most 
severe lack of green areas due to its high population 
density. 

In the mid 1990s, the City Council decided to 
implement a renewal plan in El Eixample and in 
1996 ProEixample was founded, a company financed 
with both public and private capital. The object 
of this company is to acquire land or enter into 
collaboration agreements with owners in order to 
open up spaces inside blocks and restore them for 
public use. The number of restored spaces inside 
blocks has quadrupled in a little over 10 years, rising 
from just 9 in 1996 (26,000 m2) to a total of 40 in 
2009 (87,000 m2).

It is estimated that over the next 3 years work will 
be carried out on a further 8 spaces inside blocks in 
the El Eixample district. Indeed, work is currently 
underway on around 25,000 m2 (see Figure 3.3). 

Table 3.2. Comparison of the MAP budget associated with greenfields (global and per inhabitant). 

PAM 2004-2007 PAM 2008-2011

Budget allocated to greenfields (¤millions) 39 137

City’s population (millions of inhabitants) 1.58 1.63

Budget allocated to greenfields per inhabitant (¤/inhabitant) 24.71 84.78

Section 3. GREEN URBAN AREAS
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3.2.4. Increase in plant biomass

Barcelona is working to create green 
roofs and walls 

In 2009 the City Council began studying the feasibil-
ity of introducing green roofs and walls, a project still 
in its early stages in Barcelona. There are currently 54 
green roofs contributing 3,5 hectares (only considering 
elevated green roofs) of green area to the city, most 
of which are private initiatives. The study currently 
in progress will assess the potential surface area for 
green roofs in the city and will study their feasibil-
ity. There are not yet any green walls, although the 
potential surface area for their development has been 
estimated at 4.3 hectares. 

In 2010 Barcelona will create its first vertical garden 
as an example of the potential of green walls. This 
project is the result of a joint venture between the au-
thorities and a private initiative to improve the urban 
landscape (see Figure 3.4). 

Barcelona links its green spaces together 

In any city, the layout of green spaces is equally or 
even more important than their surface area. The ur-
ban green spaces must therefore be considered part 
of a network that is interconnected internally and 
with the external natural environment. Consolidat-
ing the green corridors is one of the City Council’s 
aims, in order to facilitate the connection between 
urban and suburban green spaces, enabling species 
to move about and the creation of environmental 

conditions that are beneficial for the city’s residents 
and visitors. 

This question is addressed more extensively in 
Section 5.

3.3. Goals and measures for the 
future

3.3.1. Green area planning in the Munici-
pal Action Plan 2008-2011

Every four years Barcelona City Council draws 
up a Municipal Action Plan (PAM), providing a 
route map for the actions to be carried out in all 
areas of the city. In accordance with the latest PAM 
for 2008-2011, a total of 137 million euros will be 
invested in improving the city’s green areas, most 
of which occupy small or medium-sized areas. This 
investment will allow for the creation of new green 
areas and improvements to the facilities of 29 
existing spaces in the city, as well as the creation 
of new urban green areas and the replacement of 
street trees. There are also plans to improve the 
city’s current irrigation network, as well as opti-
mising plant waste collection and restoring iconic 
buildings associated with green areas. Work will 
continue on planting Mediterranean or particu-
larly hardy species in settings designed for leisure 
activities. 

Indeed, new investments in Barcelona’s green spac-
es can be classified into 5 main spheres of activity: 

Figure 3.3. State of the recovery of inner courtyards in 
the Eixample district (2009). Recovered areas are shown 
in green. Areas in the process of recovery are shown in 
blue.

Figure 3.4. Tarradellas Vertical Garden, planting 
scheme. A notable job has been done with the 
vegetation and its colours.

Section 3. GREEN URBAN AREAS
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• Opening up new green spaces as a result of urban 
alterations, which will provide a further 19 hect-
ares of green areas. 

• Integral restoration and renewal of 10 parks and 
gardens and work on 3 exceptional spaces (Güell, 
Collserola and Montjuïc parks). 

• Improvements to street furniture, the children’s 
playground renovation plan, replacement of street 
trees and restoration of historic park buildings. 

• Creation of a Green Area Strategic Plan for Bar-
celona. 

3.3.2. Green Area Strategic Plan: a vision 
of urban green spaces as a key infrastruc-
ture for the city

Barcelona City Council is working on the creation 
of a new framework for urban green spaces which 
includes the priorities for the management of green 
spaces, with particular focus on the habitats and spe-
cies of special interest, and on public dissemination 
and the participation of the general public. This strat-
egy reflects the city’s commitment to the conserva-
tion of biodiversity in general, safeguarding the areas 
of the city of particular natural interest thanks to the 
connections between natural areas and the naturali-
sation of urban settings.

The Green Area Strategic Plan falls within this 
theoretical framework, and is an attempt to define 
and reach a consensus regarding the development 
of green areas in Barcelona. It is a joint reflection on 
the demands, functions and social and environmen-
tal value of the city’s green areas in order to develop 

a medium- and long-term strategic vision that will 
facilitate the planning of a more sustainable Mediter-
ranean city model. 

The document drawn up prior to the current Stra-
tegic Plan, the Barcelona Green Areas Plan, was of 
a technical nature and laid the foundations for the 
management and maintenance of urban green areas 
based on technical and sustainability criteria. This 
plan covered a ten-year period, and most of the ac-
tions planned were completed in 2005. 

Once this process had been completed and the 
agreed time period had elapsed, consideration was 
given to the need to draw up a Green Area Strategic 
Plan. In the face of challenges such as the growing 
public demand for green areas for reasons of health 
and recreation, and in the light of difficulties such as 
aging trees, climate change and the value of biodi-
versity, the city of Barcelona has recognised the need 
to develop a series of measures in order to tackle 
them. This has led to a new conceptual framework 
which sees the city’s system of green spaces as a ma-
jor environmental and social infrastructure requiring 
know-how and management skills. 

As a tool to develop urban green areas, the Green 
Area Strategic Plan interacts in various ways with 
several of the city’s other overall or sector-based 
strategic programmes, including Agenda 21 and the 
PAM for 2008-2011 (see Section 12). At the same 
time, the Green Area Strategic Plan is also directly 
related to the Urban Biodiversity Plan (see Section 
5) and Barcelona’s Energy, Climate Change and Air 
Quality Plan (2010-2020, see Section 1). However, 

Section 3. GREEN URBAN AREAS
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the Plan will also interact with many other plans and 
sector-based programmes, especially those related 
to aspects such as time usage and spaces related to 
health, recreation and the integration of groups that 
use the urban green areas. 

The Green Areas Strategic Plan aims to draw up a 
city organised according to technical and scientific 
criteria that endorse the role and need for green 
spaces, which will produce benefits in the following 
areas: 

• Environmental functions: biodiversity, water 
retention, capture of pollutants and CO2, connec-
tion and habitat. 

• Urban functions: green façades, energy and insu-
lation, street trees and the design and redesign of 
public spaces. 

• Social functions of green areas: health, psycho-
logical, leisure and aesthetic benefits, as well as 
civic occupation and coexistence. 

3.3.3 The environmental services of 
Barcelona’s green area infrastructure

Within the framework of the Green Area Strategic 
Plan, in an attempt to improve general knowledge 
of the way in which the green area infrastructure 
can contribute to the environment, Barcelona City 
Council has asked CREAF to carry out a study, 
analysing the general environmental services avail-
able in the city. Although consideration is given 
to all environmental services, particular emphasis 
has been placed on those relating to air quality and 
the following issues: the proportion of pollutants 
extracted by trees and their impact on improv-
ing air quality over a year; the amount of carbon 
sequestered and stored over a year; services related 
to landscape quality; temperature; the microclimate 
effect, etc. The study includes a trial on the com-
pensatory value (in euros) of urban street trees in 
relation to the environmental service for air quality 
improvement, taking into consideration the value 
of removing polluted air as well as carbon accumu-
lation and sequestration. UFORE, an IT tool devel-
oped by the US Department of Agriculture, was 
used to carry out this study. 

Section 3. GREEN URBAN AREAS
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3.4. Historical and geographical context

Barcelona, a city with an extreme climate  
Climate has a dramatic effect on plants and vegetation, and in Barcelona it is the main 

factor in determining their viability. In general terms, the months of June and July are 
the most critical for Barcelona’s plant life, particularly with regard to water stress, as 
this is the period with minimum annual precipitation levels and maximum temperatures. 
The low annual precipitation levels in the Barcelona area, under 600 mm, combined 
with their irregular distribution throughout the year, limit plants’ natural retention ca-
pacity. This phenomenon is further exacerbated by the impermeable ground of an urban 
setting.  

Barcelona, a city conditioned by its history.  
The successive periods of growth the city has experienced since the days of the 

Romans have shaped a characteristic urban model consisting of a number of urban 
layouts: the Roman and mediaeval city, its later expansion and the new districts that 
have gradually become annexed to the city (Gràcia, Sant Andreu, etc.). The mass influx 
of immigrants during the 1960s led to rapid and relatively uncontrolled urban develop-
ments that sprang up along the coastline as well as inland, such as those around Mount 
Montjuïc, which in many cases became permanent settlements. Until 1977 the city of 
Barcelona did not have an urban planning project that included the creation of green 
spaces, and the Special Protection Plan for Collserola Park dates back to just 1987. Fur-
thermore, Franco’s regime failed to prioritise the management of urban green areas. The 
result was that unlike other European cities that set up these plans far earlier, Barcelona 
did not begin to address these issues until the 1980s. This sets us apart from the rest of 
Europe, but at the same time represents a challenge that the city of Barcelona is deter-
mined to tackle. 

Barcelona, a compact city. 
 Over the centuries, the city’s growth has created varying urban patterns, but they 

have all been characterised by complexity and compactness, where green spaces tend 
to be concentrated along two parallel strips: one running along the coastline, including 
Montjuïc, and a second inland strip which takes in Collserola. In addition, Barcelona is 
physically bordered and surrounded by infrastructures, which restricts the amount of 
free land available and complicates the development of new large green spaces.

Section 3. GREEN URBAN AREAS
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3.5. For further information...

Websites:

Parks and Gardens: 
http://w3.bcn.cat/XMLServeis/XMLHomeLinkPl/0,4022,375670355_376769224_3,00.html
Beaches: 
http://w3.bcn.es/XMLServeis/XMLHomeLinkPl/0,4022,375670355_376776332_3,00.html
http://www.mediambient.bcn.cat 

Proeixample (Block interiors, urban projects): 
http://www.proeixample.cat/eng/index.php

City of Barcelona’s Annual Statistical Report 2009 
Barcelona City Council 
http://www.bcn.es/estadistica/catala/dades/anuari/index.htm 

Activity Report 2008 
Barcelona City Council 
http://w3.bcn.es/fitxers/ajuntament/memoriaactivitat2008cat.671.pdf 

Barcelona Street Tree Management Report 2007 
Barcelona City Council. Parks and Gardens Institute 
http://w3.bcn.es/fitxers/parcs/plaarbratviari2007.699.pdf 

Technical proposals for municipal actions in green areas and beaches 2008-2011. 
Barcelona City Council. Parks and Gardens Institute. 2007 

Integral Plan of Action for Güell Park 2010-2020. 
Barcelona City Council. 2009 
http://w3.bcn.es/V01/Serveis/Noticies/V01NoticiesLlistatNoticiesCtl/0,2138,1653_1800_3_
1011739194,00.html?accio=detall&home=HomeBCN

Investments in green spaces 2008-2011 
Barcelona City Council. October 2008

Section 3. GREEN URBAN AREAS
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Section 4. 

SUSTAINABLE LAND USE

Barcelona, an engine of sustainable 
urban transformation
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4.1. Evolution of the city’s 
planning and urban design

Barcelona’s urban planning and layout re-
flects its various historical periods (Roman, 
mediaeval and modern), and in particular 

the work carried out in the mid 19th century by 
Ildefons Cerdà in response to the need to extend 
the city after its walls were demolished in 1854. 
The Cerdà Plan reflected urban sustainability 
criteria long before this concept had even been 
invented (see Figure 4.1).  

Between the late 19th century and early 20th cen-
tury events such as the Universal Exposition (1888) 
and the International Exhibition (1929) resulted in 
intense urban restructuring. Later, the large flows 
of migration in the 1950s and 1960s resulted in the 
rapid, uncontrolled growth of the city. 1976 saw 
the passing of Barcelona’s Metropolitan General 
Plan (Plan General Metropolitano – PGM), which 
corrected the shortcomings that had accumulated 
over the years by implementing a bold, prolonged 
improvement strategy. 

This Plan implemented the criteria included in 
the 1975 Land Act, which set minimum standards 
regarding public land reserves, roads, green spaces 
and facilities, etc., and which have contributed to 
the city’s balanced development. In addition, during 
the 1980s, taking advantage of Barcelona’s candi-

dacy to host the 1992 Olympic Games, the city was 
also at the centre of a further large-scale transfor-
mation process in which much of the industrial area 
was transformed into a residential, commercial and 
service district. The design and implementation of 
urban planning in the city of Barcelona has a two-
fold aim: firstly to improve the quality of life and 
secondly to promote a model of a balanced urban 
fabric. This allows Barcelona to address any urban 
malfunctions, whilst at the same time tackling the 
current challenges of sustainability and entry into 
the information and knowledge society. 

The model of the Mediterranean city, inherited 
from the cities of ancient Greece and the Roman 
Empire, is strengthened in its conception as a com-
pact city with a high density of population which 
articulates the models of occupation and planning 
of the territory, mobility, the public space, the 
building typologies and all the functional aspects. It 
is a complex city with a great mixture of uses due to 
the broad scope of economic activity that unfolds 
within it and which affects the city’s organisation, 
maximising the accessibility to services and opti-
mising their efficiency. Its population has a special 
predilection for life outdoors in the streets and 
other public spaces, such as the squares and mar-
kets, which foster social cohesion and stability. This 
model, based on the aforementioned aspects of 
compactness, complexity, efficiency, and social co-

Figure 4.1. Drawing of the Expansion 
(Eixample) project of Barcelona and its 
surroundings (1859). The Cerdà Plan is 
considered a pioneering project in the 
evolution of modern urban design. Cerdà 
wanted a city that, despite having seized 
its land from the countryside, would be 
articulated by broad streets and green 
areas. In the drawing, Cerdà presented a 
grid that is marked by its strict geometry 
of parallel and perpendicular streets and 
which is only broken by the large avenues 
that cross it diagonally. Its foremost 
novelties include octagonal city blocks with 
chamfered corners to ease circulation and 
the inner courtyards of the blocks formed by 
green areas for public use. 

Section 4. SUSTAINABLE LAND USE
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hesion and stability, added to a quality public area, 
sets Barcelona in a very good position in terms of 
urban sustainability (see Figure 4.2).

The formal solutions adopted in the Mediter-
ranean city in both the public area and buildings 
make it possible to create a division between city 
and countryside. The Mediterranean city is dense 
and has a relatively low number of greenfields, 
but it does not suffer from the over-dimensioning 
caused by skyscrapers. However, it does allow for 
well-conserved surrounding natural areas.

The Mediterranean city model contrasts with the 
disperse city model made up of terraced or semi-
detached houses that take up much more land 
and energy and are conducive to non-sustainable 
mobility based on private vehicles and the increase 
in road structures. 

Regarding the number of journeys made by 
Barcelona’s residents, 2006 data indicate that of 
the 5,139,542 journeys made on an average working 
day, 87.9% take place within the municipality; 10.9% 
are connecting journeys; and 1.2% are external. 
23.7% of these journeys are classed as essential (see 
Graph 4.1). 70.9% of all occupational journeys are 
attributable to employment, a far higher figure than 
study-based journeys.

The city is permanently on the move and work is 
constantly being carried out to improve the urban 
space. The city model has received widespread rec-
ognition on numerous occasions. Examples include 
the European Cities Monitor 2009, which highlights 
Barcelona as progressing more and offering a better 
quality of life than any other European city. 

4.1.1. Distribution of land typologies
According to the cadastral data on the plots in 

the city, 53.80% of the land is built up, 46.05% is 
formed by forest or urban green areas, and 0.15% 
is pending classification or does not belong to the 
aforementioned categories (see Graph 4.2).

Figure 4.2. View of the city of Barcelona. Collserola Park lies in the foreground, with the city behind it. The city’s very 
compact structure and its scant availability of open land may be observed.

Graph 4.1. Reasons for the journeys of Barcelona’s 
inhabitants (2006)

Graph 4.2. Land uses in Barcelona according to cadastral 
data (2005)
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In 2008, the amount of sealed land per inhabitant 
stood at 0.4316 m2 (see Figure 4.3).

4.1.2. New developments
In the light of the lack of available land in the city 

and its high population density, changes to urban 
planning in recent years have focused mainly on the 
transformation, restructuring and recovery of brown-
field sites and the expansion and restoration of the 
old town or districts (e.g. District 22@), transforming 
the public space into an international example of 
quality, placing new infrastructures underground (as 
in the case of the Forum 2004 and La Sagrera), and 
restoring city quarters (see Section 4.2).

Even so, in the last 10 years, less than 1% of new 
developments have taken place on greenfields with 
plant life. Consequently, more than 99% of new 
developments have involved urban regeneration 
activities in areas taken up by the urban structure or 
infrastructures.

4.1.3. Population density

Barcelona is heavily built-up, and has little space 
left for new building work (around 50,000 homes at 
most). Its built-up area totals 5,544 hectares (56% 
of the total surface area). The population density in 
these built-up areas stands at 292 inhabitants per 
hectare.

The concept of the compact city model adopted 
by Barcelona favours multifamily housing with 
public areas on the ground floors. This model allows 
for mixed uses (see Figure 4.4), and has been applied 
to the city’s newly-developed areas such as District 
22@, which occupies some 198.26 hectares and has 
800,000 m2 of new homes and facilities, or the 32.6 
hectare Vallbona eco-district, with a population 
density of 62 inhabitants per hectare and around 
2,000 new homes.

Figura 4.3. Map of sealed soil in Barcelona. 

Figure 4.4. Mixture of urban 
functions and uses. Map based on 
density per city block (measured 
in bits of information per body 
corporate). The darkest colour 
(purple) denotes a greater 
complexity. 

Section 4. SUSTAINABLE LAND USE
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4.2. Measures taken in recent years 
to increase the sustainable use of 
land

4.2.1. Recovery of degraded land
The most recent soil depollution plans for the city 

of Barcelona were of various types and scopes and 
were implemented during the 1980s (in the Olympic 
Village for the Barcelona 1992 Olympics) and during 
the 1990s and at the beginning of the year 2000 (in 
District 22@ and the Forum 2004).

Recovery of the coastline 

Barcelona restored its coastline for the 1992 
Olympic Games, radically revamping its image and 
international standing. The process involved releas-
ing the land in the industrial district of Poblenou 
(see project 22@, Section 4.2.5), recovering beaches 
and the later creating the Forum Space. 

The Forum Space project was a strategic decision 
that involved maintaining and updating the exist-
ing energy and drainage facilities, integrating them 
into the environment (see Figure 4.5): The resulting 
space created a model for more sustainable city 
planning. 

The recovery of the Bèsos riverside has turned 
a spoiled, polluted riverside into a walkway and 
green area. Work is currently being carried out to 

Figure 4.5. Environmental infrastructures associated 
with the Forum Area: green point, centralised 
climatisation system and cooling and heating generation 
plant, pneumatic collection centre for solid wastes 
and ecopark, combined cycle heating plant, energy 
enhancement plant, purifier, breakwaters park, and 
mobility infrastructures.

Section 4. SUSTAINABLE LAND USE



54

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

complete the transformation of this area, which 
includes the following facilities: Besòs University 
Campus, the new marine zoo and the Natural His-
tory Museum (see Figure 4.6).

The Sant Andreu-Sagrera Project

As a result of the rail link with the high-speed 
train service, 164 hectares of brownfield areas are 
being transformed into a residential and service 
district (see Figure 4.7). 

Figure 4.6. Transformation of the coastline of the cities 
of Barcelona and Sant Adrià de Besòs. Shown in red is the 
coastline pending urban transformation. Energy facilities 
appear in yellow (District Clima, energy enhancement 
plant, combined cycle plant). The port of Sant Adrià is 
shown in brown. In pistachio appears the Besòs Univer-
sity Campus. The Forum Park is indicated in green, the 
future Natural Sciences Museum in purple and the future 
Marine Zoo in magenta.

Figure 4.7. Sant Andreu-Sagrera Project, currently the urban transformation operation of broadest scope, with an 
investment of 1,884 million euros. Of the 164 hectares under transformation, 30% will be green areas, 13% will be for 
facilities and 27% for roads. The planning of this area is in the deployment phase and will entail the building of over 
10,000 homes.

Section 4. SUSTAINABLE LAND USE
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4.2.2. Maintenance of a quality compact 
city

Superblocks: the legacy of the Cerdà Plan 

Barcelona is committed to maintaining its com-
pact structure whilst at the same time enhancing 
the city’s quality of life. Proof of this commitment 
can be found in the superblock project, which 
groups blocks together in the urban layout, leav-
ing the streets free for pedestrians and cyclists. 
Barcelona’s superblocks, one in the district of La 
Ribera (around Santa María del Mar) and a further 
two in the Gràcia district, have led to an increase in 
the number of journeys made on foot >10%) and by 
bicycle (>15%), as well as a significant rise in activity 
in the business and service sectors (see Figure 4.8). 

Expanding densely-populated areas 

Given the excessively high density of certain areas, 
the Raval and Santa Caterina districts have been 
expanded, resulting in major sociological changes. 
Improvements have been made to the city’s main 
roads in order to recover spaces for residents. Exam-
ples include extending La Diagonal as far as the coast, 
transforming Gran Vía and restructuring the Lesseps 
and Las Glorias squares (see Figure 4.9). 

4.2.3. Renewal of the urban space
Between 2007 and 2008 the city promoted nu-

merous projects which resulted in the renewal of 
29 parks, an additional 19 hectares of green spaces, 
improvements to 119 hectares of public space and 
the recovery of 40 spaces inside blocks in the Eix-
ample area.   

Figure 4.8 Superblock C2 in the Gràcia district, delimited by the streets Torrent de l’Olla, Travessera de Gràcia, 
Torrent de les Flors, Viada and Providencia, conceived to increase the public area for pedestrians, reduce the number 
of vehicles that occupy it and foster the use of public transport and bicycles.

Figure 4.9. Recovery of the public area along the city’s main thoroughfares.

Section 4. SUSTAINABLE LAND USE
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Public space integral improvement plan 
2008-2011 (PMI)

The PMI is an integral action that will affect sev-
eral aspects (pavements, street furniture, lighting, 
the sewer system, street trees, surfacing, etc.) and 
which will generate benefits such as reducing light 
pollution (by replacing 23,000 streetlights in order 
to improve efficiency and cut energy consump-
tion by 5,300 MWh per year), limiting noise (by 
installing 600,000 m2 of sound-reducing surfaces), 
improving green areas (by planting 500 trees) and 
burying 30 km of electric cables. Work will be car-
ried out on 1,640 streets and squares, 40% of the 
city’s total, with an investment of 136 million euros. 

The districts act, a commitment to integral 
restoration  

Since 2004, a total of six calls for financial aid 
resulting from the Districts Act have been decided, 
enabling a total of ten districts to be renovated (138.7 
million euros). 

Actions have included the construction of social 
and aid facilities as well as open spaces. Aid has also 
been provided to cover aspects such as sustainabil-
ity, efficiency, improved accessibility, promotion of 
commercial and economic activity, boosting public 
participation and coexistence, and the restoration of 
degraded residential buildings. 

More than tow decades investing in im-
provements to the urban landscape 

Since 1986, the campaign for landscape improve-
ments known as ‘Barcelona, posa’t guapa’ (‘Barce-
lona, look your best’) has allowed restoration work 
to be carried out on a quarter of the city’s building 
façades.

4.2.4. Limiting urban sprawl by cooper-
ating with the neighbouring municipalities

Barcelona’s Metropolitan General Plan 
(PGM) an innovative plan. 

The PGM (1976) played a key role in limiting 
urban sprawl in Barcelona’s Metropolitan Area. It 
defined the land reserves and reformulated urban 
growth practices and strategies, leading to positive 
effects such as halting densification in the city’s 
central areas and recovering land for green spaces 
and public facilities. In addition, the future of 
Collserola as a major metropolitan forest park was 
guaranteed.  

4.2.5. Integrating current and future 
changes trough sustainable land use plan-
ning 

District 22@ Barcelona, the district of in-
novation 

In the year 2000 a new set of laws was passed 
to transform the Poblenou industrial zone, which 
consisted of almost 200 hectares of disused facto-
ries. District 22@ is Europe’s largest transformation 
project. It is based on a quality mixed, ecologically 
efficient urban model. It is already home to 1,441 
companies operating in the multimedia, information 
and communication technology, medical technology, 
energy and design sectors (see Figure 4.10). 

Figure 4.10. Location of some of the facilities, companies, 
university centres and cultural centres of the district 
22@Barcelona.

Section 4. SUSTAINABLE LAND USE



57

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

The Barcelona liveability study 

The aim of this was to draw up a liveability index 
for the city based on a number of parameters that 
would allow the public to assess the public space. 
The transformation of Barcelona’s public spaces 
over the last two decades has positioned it as one 
of the most attractive places in terms of its lifestyle. 
Yet despite this, several problems remain unsolved, 
associated mainly with the occupancy of public 
space by vehicles. The aim of the liveability index 
is to assess public space conditions and identify 
the factors with the greatest impact on liveability. 
Placing public space in a hierarchy in this way will 
make it possible to identify the strategies necessary 
to improve it.

4.3. Goals and measures for the 
future

4.3.1. Short-term measures include the 
conversion of buildings, new focal points 
for innovation and a city designed for pe-
destrians

Commitment to eco-districts

Barcelona City Council is currently applying envi-
ronmental criteria to the design of buildings and new 
urban developments in order to define more sustain-
able districts (eco-districts) and the creation of more 
efficient urban structures. 

Work on the city’s first eco-district is already 
underway in the Strategic Residential Area (Área 
Residencial Estratégica – SRA) of Vallbona in Nou 
Barris (see Figure 4.11). This project has reorganised 
the area’s urban layout, preserving two hectares for 
growing fruit and vegetables which will be partly 
irrigated by a restored mediaeval canal (Rec Comp-
tal). There are plans to build 2,000 new homes in this 
area, 60% of which will be subsidised. 

Further eco-districts are planned for Marina 
del Prat Vermell (Free Trade Zone), Les Corts and 
Trinitat Nova (on the site of a former prison). A total 
of 11,000 new homes will be built in the new space 
in Marina de Prat Vermell, which covers an area of 
750,339 m2. 

Figure 4.11 Representation of the Vallbona project

Section 4. SUSTAINABLE LAND USE
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Urban planning projects for the future, a 
commitment to sustaniability 

Over the next few years the city of Barcelona will 
embark on a number of major urban planning proj-
ects designed to improve the quality of public space 
from an environmental perspective as well. The fol-
lowing are just a few of the main actions planned: 

• Surfacing work on the Sants roads. This project 
will allow for the creation of a new promenade 
almost 700 metres long that will link the districts. 

• New Diagonal-Besòs University Campus. A new 
space for teaching and research occupying some 
170,000 m2, set to become a major international 
point of reference in the knowledge society (see 
Figure 4.12). 

• Urban improvement actions for Plaza Les Glòries 
and its surroundings. The transformation of 
378,019 m2 in this area will regain 17,000 m2 of 
green spaces, 50% of which will be used for subsi-
dised housing and up to eight new public facili-
ties. 

• The Barcelona Innovation Zone Project. As of 
2010, part of the Free Trade Zone, an industrial 
estate located in the south-west of the city, will 
be home to the Barcelona Innovation Zone, a new 
innovation hub aimed at boosting international 
competitiveness and centred on specialised sec-
tors such as the food, technology and cultural 
industries. 

• The Avenida Diagonal of the 21st century, one 
of the city’s flagship projects. In 2009 the City 

Council invited local residents to give their opin-
ion regarding the future of Avenida Diagonal, the 
major thoroughfare that runs diagonally across 
the city’s Ensanche grid. Priority was to be given 
to pedestrians, public transport and bicycles. The 
Avenida Diagonal project enabled the public to 
play an active role in defining the new city model. 

Transformation of former facilities and 
disused industrial, military or prisión 
premises

Work is underway in Barcelona on the restoration 
of numerous buildings currently disused, in order 
to convert them into new facilities for public use. 
These include cultural centres, homes for the elderly, 
schools and sports facilities. This allows for the reuse 
of the existing buildings that are part of the city’s 
industrial heritage, thereby eliminating the need for 
new construction with the consequent savings in 
resources and the maintenance of the city’s compact 
structure.

Below are a number examples of this urban renova-
tion scheme, which is set for completion between 
2011 and 2012 and aims to make maximum use of 
existing buildings: 

• Can Batlló: from textile hub to model district. 
Part of the former factory will house the future 
National Museum of Architecture and Urban 
Planning, whilst the remaining space, some 14.1 
hectares, will be the site of 1,615 new homes, a 
large urban park (5.5 hectares), an underground 
rainwater collection tank and a pneumatic waste 
collection system, etc. 

Section 4. SUSTAINABLE LAND USE

Figure 4.12. Spiralling Tower: a unique building on the new Besòs Campus by the architect Zaha Hadid
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• Fabra i Coats, from factory unit to cultural labo-
ratory. This former textile production unit oc-
cupies 12,000 m2 distributed on 4 floors and will 
host a range of activities including music, theatre, 
circus, multimedia projects, festivals and other 
cultural initiatives. This project has a budget of 10 
million euros.

• Casernas de Sant Andreu, from military instal-
lations to social facilities. The original barracks 
have been demolished and this 10.7 hectare plot 
will be the site of new facilities (see Figure 4.13), 
2,000 new homes and 41,000 m2 of parks and 
green areas.. 

• Other projects include the Alchemika plastics 
factory, which will be turned into a home for the 
elderly; the former Meridiana Greyhound Track, 
the site of the new Barcelona Art Centre; the 
former Borbón Depot, which will become a green 
area with facilities; and finally the former Navas 
Barracks, which will house a nursery, a car park 
and 154 subsidised flats. The completion date for 
all these facilities has been set for late 2011.

4.3.2. Long-term measures: urban plan-
ning strategies that extend beyond Barce-
lona. 

Barcelona’s Metropolitan Strategic Plan 
(PMEB)

This is a tool which brings together the future 
expectations of the 36 municipalities that make 
up Barcelona’s metropolitan area. It was created 
to identify and promote support strategies for 
the economic and social development of the city’s 
conurbation, by encouraging debate, carrying out 
studies and providing technical advice, etc. 

Rethinking the Metropolitan Strategy Plan al-
lows for the definition of a new strategic model for 
Barcelona’s metropolitan area by 2020, contribut-
ing ideas for a new expansion wave and positioning 
the metropolis in the global scenario.

Barcelona metropolitan territorial Plan 
2026

This tool defines the balance aims for the city of 
Barcelona for a specific time horizon, namely 2026. 

It uses a total of fifteen criteria, the majority of 
which include an environmental and sustainable 
vision of the territory and the actions to be planned 
within it, such as landscape conservation as a social 
value and a financial asset for the area; moderating 
land consumption; boosting social cohesion within 
the area and preventing spatial segregation of urban 
areas; promoting an efficient, urbanistically-inte-
grated housing policy; ensuring that growth remains 
compact and ongoing, etc.

Section 4. SUSTAINABLE LAND USE

Figure 4.13. New facilities to be located 
in the space formerly occupied by the 
Sant Andreu Barracks

1. Supervised apartments for the elderly 

2. Residence for the elderly + day centre. 

Residence for the disabled

3. Non-residential centres for young people 
and the elderly. Library

4. Hostel

5. Catalan Autonomous Police

6. Student residence 

7. Civic centre

8. Sports Centre 

9. Nursery and Primary School (CEIP)

10. Non-residential home for the elderly. Nursery

11. Health centre and primary care centre

12. Administrative facility (NGO)
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4.4. Historical and geographical context

Barcelona, a small but densely-populated city. 
The city has a surface area of almost 100 km2, stretching from the Mediterranean 

sea to the Collserola mountain range, and from the River Llobregat to the south to the 
Besòs to the north. This relatively small space is home to around 1.6 million inhabit-
ants (see Graph 4.3), making for a high population density (15,992 inhabitants per km2). 
Barcelona is one of Europe’s most densely-populated cities, an added complication in 
terms of the existence of green spaces. However, this high degree of density consider-
ably reduces internal travelling distances, enabling many residents to move around on 
foot or by public transport. 
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Graph 4.3. Evolution of the population (1999-2008)

Barcelona, an ongoing draw for immigrants. 
Although Barcelona welcomed its first immigrants back in the 19th and early 20th 

centuries, coming to work on construction of the 1888 Exposition and the railway, it 
was not until the 1950s and 1960s that the city began to receive large flows of migra-
tion, a trend that reached its peak during the 1970s. The mass influx of new residents, 
drawn by industry and other manufacturing activities, led to a certain lack of urban 
planning in some areas of the city. An example of this are the slums that sprang up on 
Mount Montjuïc. It was not until the 1980s, following the restoration of democracy, 
that the shortcomings that had accumulated over the years were corrected thanks to 
a determined, prolonged strategy which even today is the object of intense activity. 
In addition, today Barcelona is welcoming new residents to the city. The immigrant 
population stands at more than 20%, leading to even greater population density in the 
old town and diversifying the use of its public spaces.
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4.5. For further information...

Websites: 

Barcelona’s Metropolitan Strategic Plan 
http://www.pemb.cat/en/default.aspx

Programme for districts and urban areas requiring special attention 
http://www10.gencat.net/ptop/AppJava/cat/arees/ciutat/barris/index.jsp 

The 22@ Portal, a district for innovation 
http://www.22barcelona.com/content/blogcategory/50/281/lang,en/
http://www.22barcelona.com/index.php?lang=en 

i.de.a Diagonal. Barcelona City Council 
http://www.bcn.cat/diagonal/02.html 

Urban planning. Barcelona City Council 
http://www.bcn.es/urbanisme/catala/nous_proc.htm# 

Environmental Agency for the Barcelona Metropolitan Area 
http://www.amb.cat/web/emma 

Metropolitan Transport Agency 
http://www.amb.cat/web/emt 

Association of Municipalities of the Barcelona Metropolitan Area 
http://www.amb.cat/web/mmamb 

Documents: 

Barcelona Metropolitan Territorial Plan.  
Department of Land Policy and Public Works, Government of Catalonia. 2009 
http://www10.gencat.cat/ptop/AppJava/cat/plans/parcials/ptregiometrop.jsp

Act 10/2004, dated 24 December, modifying Urban Planning Act 2/2002, dated14 March 
for the promotion of affordable housing, territorial sustainability and local autonomy. 
Government of Catalonia .2004 
http://civil.udg.edu/normacivil/cat/reals/L10- 04.htm 

Presentation of the urban layout for 22@, a district for innovation.  
Barcelona City Council. 2009
http://www.22barcelona.com/documentacio/22barcelona_2009_eng.pdf 

Bylaw governing the use of urban landscapes.  
Barcelona City Council Original text: 1999. Last updated: 2006 
http://www.bcn.es/paisatgeurba/descargar/oupu.pdf 
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Plan for Integral Improvements to Public Space (PMI) (2008-2011).  
Barcelona City Council. Department of the Environment. July 2008 
http://w3.bcn.es/fitxers/home/noticies/dossierplamantenimentintegratespaip-
blic20082011.716.630.pdf 

Proposal for a metropolitan model for 2020.  
Barcelona Metropolitan Strategic Plan July 2008 
http://www.bcn2000.es/caes/PROPOSTADEMODELJULIOL2008.pdf 

General Report for Barcelona’s Metropolitan Territorial Plan.  
Department of Land Policy and Public Works 
http://www10.gencat.net/ptop/AppJava/cat/plans/parcials/pt_ambit_metropolita/docu-
mentacio.jsp 

Workday transport survey for Barcelona. 2006.  
Department of Land Policy and Public Works, Government of Catalonia 
http://www.atm.cat/cat/apartado4/ap4_04.htm 

Barcelona Agenda 21 diagnosis 
http://www.bcn.es/agenda21/Diagnosi/anatomia/anatomia.htm 

22@ A district for innovation 
http://www.22barcelona.com/documentacio/22barcelona_des09_cat.pdf 

Barcelona, a compact, complex Mediterranean city. A vision of a more sustainable 
future. Local Urban Ecology Agency Barcelona City Council 
http://www.bcnecologia.net/index.php?option=com_content&task=view&id=108&Itemid
=52&lang=EN
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Section 5. 

NATURE AND BIODIVERSITY

Barcelona, a city with a big green lung
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5.1. Evolution of natural areas 
and biodiversity

The biodiversity of the habitats and living or-
ganisms that form part of the city improve 
life quality and add to its overall natural 

heritage.  

Barcelona has a wide variety of areas and environ-
ments, despite the apparent homogeneity of the 
urban area. This variety is shown in the Ecological 
Map of Barcelona (1977,1993, 2004), that provides 
information about the characterisation of the 
various ecological zones that make up the urban 
system to provide a useful tool for the analysis of 
the city’s structure and evolution. 

The natural ecological zones underwent a slight 
increase between 1977 and 2004 (from 2951 ha to 
2965 ha). The surface areas have increased in the 
natural green - forest and urban greenfield catego-
ries. The urbanised hectares have also increased 
and the unbuilt plots of land have been reduced (see 
Figure 5.1).

The largest and best-conserved natural space 
within Barcelona is Sierra de Collserola, classified 
as a forest area. Other important natural spaces 
include the coastline and river banks of the River 
Besòs. In the urban area, there are various types of 
green spaces with a range of environments: parks, 
gardens, squares and parterres (see Section 3). 

Barcelona has been promoting the conservation 
of the city’s biodiversity since 2002 through the 
Citizens’ Commitment to Sustainability - Agenda 
21. The Barcelona City Council’s commitment to 
biodiversity is also demonstrated by initiatives in 
the sphere of responsible consumption, such as the 
purchase of certified timber, ecological paper, etc. 
(see Section 11).

Section 5. NATURE AND BIODIVERSITY

Figure 5.1. Evolution of the ecological map of 
Barcelona (1977-2004)

Ecological map of 
Barcelona (in hectares)

1977 1993 2004

Natural green - forest 1,112.1 1,155.6 1,413.1

Natural green - scrubland 885.0 802.4 656.0

Natural green - meadows - - 54.2

Urban green 503.4 575.0 761.1

Natural area without 
plant life

193.8 132.2 51.1

Croplands 257.2 45.8 29.9

Dense urbanised land or 
land for intensive use

6,027.7 6,478.9 6,620.3

Lax urbanised land 537.3 546.4 424.3

Unbuilt plots of land 593.9 374.1 111.1

TOTAL 10,110.4 10,110.4 10,121.1
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5.1.1. Collserola Park, one of the city’s 
protected green spaces

Collserola is a forest park covering an area of 
8465 ha. It is located between the Besòs and Llobre-
gat rivers, the depression of El Vallès and the plains 
of Barcelona and lies within nine municipal districts 
(see Figure 5.2). 22.5% of the park area (namely 1795 
ha) is situated in the municipal district of Barcelona 
and is the largest and most varied green space in 
the city. It is also the only one with specific legisla-
tion regarding its protection. Collserola is of great 
ecological and natural significance for the urban-
ised environment of Barcelona’s metropolitan area.

Collserola contains a large number of Mediter-
ranean ecosystems, a mosaic of forests, scrubland, 
bushes, meadows and cropland, with a clear 
predominance of pine groves planted with Pinus 
halepensis. These environments are home to a 
wide variety of animal life: 27 mammal species, 106 
bird species (not including occasional or sporadic 
species), 17 reptile species, 10 amphibian species 
and 7 fish species. 17 of these are protected by EC 
Directive 92/43 and Annex I of EC Directive 79/409 
on Birds. Examples include the greater horseshoe 
bat (Rhinolophus ferrumequinum), the marbled newt 
(Triturus marmoratus), the stag beetle (Lucanus cer-
vus) and the peregrine falcon (Falco peregrinus). 

The Special Plan for the Legislation and Protec-
tion of the Natural Environment of the Park of 
Collserola (PEPCo, 1987) protects this area, regu-
lates activities and manages the infrastructures to 

guarantee the protection of the natural and cultural 
heritage of the mountain range and its correct use 
by the public. In order to achieve these objectives, 
the PEPCo has been organised into four planning 
areas: 

• It defines the areas in accordance with nature 
type and use, classifying them as natural, semi-
natural and agricultural, applying the correspond-
ing restrictions and specifications to each. 

• It classifies the built-up elements and regulates 
their possible use in accordance with the various 
categories included in the plan. 

• it defines unique areas in which it proposes spe-
cific approaches. 

• It classifies and gives a hierarchical structure to 
the road network depending on the use and type 
of road. 

To develop these lines of work, the Consortium 
of the Park of Collserola was set up to act as a 
management body (see Section 5.2.1). Other legisla-
tive instruments that protect the park of Collserola 
include: 

• The Plan for Spaces of Natural Interest (1992). 
Collserola was included in this plan, which 
catalogues the most important natural spaces in 
Catalonia. 

• The Natura 2000 Network, a specific European 
ecological network that complies with EC Direc-

Section 5. NATURE AND BIODIVERSITY

Figure 5.2. Location map of Collserola Park 
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tive 92/43. The Agreement of the Generalitat de 
Catalunya Government (5/09/2006), approving 
for various Sites of Community Importance (SCI), 
including Sierra de Collserola. 

• The Directive on Habitats (Directive 92/43), since 
the park includes three habitats that are recog-
nised by this directive on a European scale and 
which account for 78.5% of the total area: Medi-
terranean meadows, holm oak woods and pine 
groves. 

5.1.2. Collserola Park in the regional net-
work of natural spaces

The park forms part of the Network of Natural 
Parks of the Provincial Council of Barcelona, made 
up of 12 natural spaces that form the green belt of 
the metropolitan region (see Figure 5.3). 

The territorial planning model implemented by 
the said network seeks to guarantee the balance of 
the territory on the basis of three parameters: fair-
ness (in pro of social cohesion), economic develop-
ment (making the territory more competitive) and 
ecology (guaranteeing environmental quality). 

Section 5. NATURE AND BIODIVERSITY

Figure 5.3. Map of Barcelona Provincial Council’s network of Natural Parks
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This network has a biodiversity conservation 
strategy designed to catalogue the habitats, plant 
life and animal life that are of interest in order to 
guarantee their conservation (inventory of the 
entities of natural heritage of interest for conserva-
tion). 

In addition, the network promotes the public use 
of the 12 natural spaces, providing citizens with 
the means they require to enjoy, learn about and 
respect nature.

5.1.3. Other spaces of great value, but 
without specific protection

The city of Barcelona has many green spaces 
which, despite the fact that they do not have spe-
cific protection legislation, are important in terms 
of biodiversity. Prime examples include Mount 
Montjuïc , Besòs River Park and Els Tres Turons 
Park, as well as the parks located in the urban area, 
which are home to a notable variety of plant and 
animal species (see Figure 5.4 and Section 5.2.2). 

Mount Montjuïc (450 ha) is the area with the 
highest level of biodiversity in the city (except for 
Collserola). It includes 16 parks with significant 
amounts of flora and fauna. There are more than 
60 species of vertebrates, as well as a considerable 
variety of ornamental plants from various biogeo-
graphical regions.

5.2. Measures taken in recent years 
to foster nature and biodiversity

5.2.1. Management

The Collserola Park Consortium manages 
and involves all agents

Its mission is to manage the space and make 
the conservation of the natural resources and the 
ecological balance compatible with the leisure and 
learning activities available to citizens:

• Management and administration of the heritage 

• Development of the spaces and built-up elements 

Section 5. NATURE AND BIODIVERSITY

Figure 5.4. Barcelona’s natural 
areas: the city lies between the 
Mediterranean sea and the Collserola 
Mountains (dark green), and 
between the river Besòs (right) and 
the river Llobregat (left). Montjuïc 
Hill (left, light green) overlooks 
the sea, and there are parks and 
gardens (light green) in the urban 
grid. In addition to the parks already 
mentioned in the text, another 
important green area is Ciutadella 
Park, adjacent to the city’s old core, 
because of its social function and its 
wealth of biodiversity.
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• Conservation of the natural systems 

• Public use and environmental education 

Control and management of overpopula-
tions and exotic fauna

In relation to the control and management of the 
invasive species of animal and plant life in the city 
of Barcelona, various projects have been set up.

5.2.2. Protection

Barcelona places know-how at the service 
of biodiversity

Improving urban biodiversity requires know-how. 
The City Council has carried out several studies: 

ecological map, catalogue of spaces of natural 
interest, plant biodiversity, and environmental 
plant services, risk of invasion by exotic plants and 
animals, inventory of vertebrates in the parks, an-
nual monitoring of common birds, annual swallow 
census, status of amphibians and potential im-
provement of the parks to attract more birdlife. 

The catalogued flora includes 1172 ornamental 
species (trees, bushes, climbing plants and peren-
nials), 77% of which are allochthonous and 23% 
autochthonous. Barcelona has 119 species of street 
trees and work is being carried out to increase bio-
diversity (see Table 1 and Section 3). 

Section 5. NATURE AND BIODIVERSITY

Table 5.1. Biodiversity in Barcelona

GROUP SPECIES

FLORA
 In the city: 1172 species 

(77.4% exotic and 22.6% autochthonous)

FAUNA

 In the city In Collserola

Mammals
17 autochthonous 
species

28 autochthonous species
1 exotic species 

Birds
75 autochthonous species
7 exotic species

176 autochthonous species
4 exotic species

Amphibians 3 autochthonous species 10 autochthonous species

Reptiles
7 autochthonous species
2 exotic species

18 autochthonous species
1 exotic species 

Fish 3 exotic species
5 autochthonous species
4 exotic species

Figure 5.5. Diversity of reproductive vertebrate  
species in Barcelona’s parks (2008)
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The distribution of the spaces of interest for the 
fauna follows to a large extends the green spaces, 
with a big diversity of vertebrates (see Figure 5.5): 
16 mammals, 3 amphibians and 8 reptiles, all of 
them autochthonous. In the city (without consider 
Collserola) there are 75 species of autochthonous 
birds, and a total of 69 vertebrates are protected by 
the Law of Protection of the Animals of the Govern-
ment of Catalonia (2008).

Creating habitats

The El Besòs River Park is a public space (100 ha) 
on the banks of the River Besòs, with new habitats 
(wetlands). It is managed jointly by four towns and 
has brought about a radical change, since the El 
Besòs Basin was one of the most polluted in Cata-
lonia. 

Barcelona also has a unique underwater space: Els 
Esculls Park, which was built in 2003. It has 45 ha 
with artificial reefs that have led to the colonisation 
of many species.

Barcelona, a city that protects its biodi-
versity

In relation to specific initiatives for the monitor-
ing, protection and conservation of the protected, 
threatened and/or autochthonous species of animal 
and plant life, various action plans have been set 
up:

• Monitoring and management of urban biodiver-
sity in buildings. Since 2004, the City Council 

has implemented the Oreneta Project, which 
consists of monitoring and support for the swal-
low (Hirundo rustica) and housemartin (Delichon 
urbicum) population. Barcelona also has a build-
ing Urban Biodiversity Management Programme 
(2007-2009) for the conservation of the birdlife in 
walls that are being restored (kestrels, swallows, 
swifts, alpine swifts, crows). Work was carried out 
on 40 buildings in 2008. Between 2005 and 2008, 
146 artificial nests were installed for swallows and 
other animals. During the same period, an annual 
census of swallows was also carried out which in-
volved citizen participation: 39 nests of common 
swallows and 131 nests of house martins.

• Specific plans in urban areas for monitoring the 
peregrine falcon (Falco peregrinus). 1999 saw the 
start of a successful project to reintroduce the 
peregrine falcon

• Programme for the conservation of the jackdaw 
(Corvus monedula), classified as a vulnerable 
species by the IUCN. It includes various actions 
aimed at improving the awareness and conserva-
tion of this species. 

Section 5. NATURE AND BIODIVERSITY
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• Programme for the protection of amphibians. In 
collaboration with the Galanthus association, the 
Barcelona University (UB) and Zoo, the Depart-
ment of the Environment has promoted a pro-
gramme for the management of ponds and foun-
tains in parks and gardens since 2008. Work is 
also being done for the protection of amphibians: 
the common midwife toad and the European tree 
frog are in need of a strict protection regime and 
the common frog requires management processes 
that comply with the Habitats Directive. A project 
has been set up that includes the following ac-
tions: completion of censuses, reintroduction of 
individual animals, rescue of tadpoles, improve-
ment of habitats, extraction of fish and other ex-
otic animals, provision of action protocols for the 
maintenance staff of the parks and gardens and 
dissemination of the project to raise awareness 
among the population and ensure their involve-
ment. A total number of 158 midwife toads have 
been freed, together with 146 European tree frogs 
and 85 common frogs. Furthermore, 450 tadpoles 
have been rescued.

• Annual monitoring of the city’s common birds 
since 2004. Inventory of vertebrates in parks and 
gardens, 2008.

• Aid programme for the Zoo’s wildlife (night her-
ons and hedgehogs).

Control of light pollution

The Light Pollution Act (Law 6/2001) of the 
Generalitat and the corresponding consolidat-
ing regulation 82/2005, first of their kind at state 
level, are aimed to achieve a correctly lit city with 
sufficient lighting that is both efficient and ap-
propriately directed. Accordingly, the presence of 
light in places where it is not necessary or where its 
presence is not appropriate will be reduced, avoid-
ing dispersion towards the sky (by direct emission 
or reflection on walls and streets), light intrusion 
and illumination. 

Section 5. NATURE AND BIODIVERSITY

Figure 5.6. Lighting zones of Barcelona The Collserola 
area is classified as E1 (maximum protection) and certain 
parks and beaches as E2 (low-level lighting).
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Current international recommendations and the 
Spanish Lighting Committee state that the level 
of city lighting required to guarantee safety and 
visibility ranges from 5 to 30 lux. In Barcelona, in 
general terms, street lighting ranges between 20 
and 30 lux and between 30 and 40 lux on the major-
ity of the city’s commercial streets. 

More recently, a comparative study of the public 
lighting system of 8 Mediterranean cities revealed 
that the general lighting levels of the city of Barce-
lona are below average, especially the lighting on 
the main roads and building fronts.

The Plan for the Improvement of Street Lighting 
in Barcelona, which is currently in place and has 
a budget of ¤62 million, is divided into four main 
areas: 

• The modernisation and improvement of facilities, 
with an investment of ¤49.6 million.

• Light depollution, with an investment of ¤12.1 million.

• Decorative lighting. 

• Park lighting.

Specifically, it is envisaged to carry out the 
renewal or modification of the luminaires with 
non-compliant Upper Hemisphere Flux, the adapta-
tion of the facilities to reduce light intrusion, the 
re-aiming of light points, the installation of shades 
on existing luminaires, etc. Likewise, a light zoning 
has been established (see Figure 5.6).

Additionally, the City Council has established 
some homogeneous lighting criteria for the city 
parks, for the purpose of lighting the through-
paths with the greatest rationality and adapting 
the operating hours of the lighting system to the 
parks’ opening hours (with a planned investment of 
¤173,000). These criteria will soon be implemented 
within the frame of the rehabilitation of 15 parks 
of the city, including España Industrial Park and 
Tamarita Park.

Section 5. NATURE AND BIODIVERSITY

Figure 5.7.  A sample of some educational and informative publications.

Figure 5.8.  Environmental education activities relating to biodiversity within the frame of the School Agenda 21.
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5.2.3. Information and awareness-raising

Barcelona explains its green spaces and 
biodiversity to its citizens

To do so, it uses:  

• Publications: park guides and environmental 
awareness monitors, information brochures, tech-
nical manuals, posters, books and stories. Various 
dissemination, scientific and technical aspects are 
addresses. The bimonthly magazine Bverda has 
also been published since 1992, with 10,000 cop-
ies (see Figure 5.7).

• Promotion: through a programme of educational 
and social activities. Furthermore, 65% of the 
schools that carry out School Agenda 21 projects 
(244) focus on biodiversity. The Visit your local 
park (Acércate al parque) programme fosters the 
adoption of public spaces by schools (see Figure 
5.8). 

Barcelona, a city committed to biodiversity: 
countdown 2010 and project LAB

Within the framework of the UICN Congress held 
in Barcelona in October 2008, the city signed the 
Countdown 2010 agreement. 

Barcelona takes part in the ICLEI’s Local Action 
Biodiversity project. It involves the participation of 
towns and cities in the following actions: an urban 

biodiversity evaluation report, institutional com-
mitment, preparation of a 10-year biodiversity plan 
and implementation of 5 interventions in the city. 
Accordingly, Barcelona has also signed the Durban 
Commitment. One of Barcelona’s global good prac-
tices is the procurement of wood in keeping with 
sustainability criteria. 

The Natural Science Museum of Barce-
lona (MCNB), a focal point for biodiversity 
knowledge

The MCNB owns zoology and geology collections 
housed in La Ciutadella Park as well as botanical 
collections in the Montjuïc Botanical Gardens. 

The museum works mainly to progress in the 
knowledge and conservation of the natural diver-
sity of Catalonia and its immediate environment, 
as well as to promote the discovery of the natural 
world. 

These objectives are shared with the Botanical 
Institute of Barcelona, a centre run jointly by the 
Higher Council of Scientific Research (Consejo 
Superior de Investigaciones Científicas - CSIC) and 
Barcelona City Council. 

2011 will see the opening of the National Natural 
History Museum in its new location. The museum 
will be home to the aforementioned institutions 

Figure 5.9. City spaces that will form part of the new phase of the Barcelona Natural Sciences Museum.
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and provide a new boost as far as their objectives 
are concerned (see Figure 5.9). 

Barcelona Zoo is also preparing for significant 
restructuring in two different areas to allow for 
greater commitment to the problems that affect 
the Earth’s biodiversity.

5.3. Goals and measures for the 
future

5.3.1. Integrated biodiversity manage-
ment

Barcelona Biodiversity Plan

With regard to the protection of nature and urban 
biodiversity, future plans involve the develop-
ment of an integrated strategy aimed at improving 
awareness and conservation of the city’s biodiver-
sity, with a firm commitment to disseminating the 
corresponding values to citizens and to interna-
tional undertakings in the area of biodiversity. This 
basic strategy has already given rise to a number 
of initiatives in recent years and is included in the 
first Barcelona Biodiversity Plan, the preparation of 
which is now in its final stages. The Municipal Ac-
tion Plan for the present term of office (2008-2011) 
puts forward the need for this strategy for coming 
years, since it is to represent the city’s formal com-
mitment to the conservation of the global biodi-
versity from a local perspective. Accordingly, the 
actions that are to be implemented in Barcelona 

over the next five years will be included in the Plan, 
which also contains a diagnosis and action plan. 
In addition, the Biodiversity Plan offers its objec-
tives in a congruent manner and in collaboration 
with the objectives of the Strategic Green Plan and 
those of the Pet Animals Plan. Several of these ac-
tions are listed below. 

Supramunicipal coordination

In addition to the Special Plan for the Planning 
and Protection of the Natural Environment of the 
Park of Collserola, Barcelona has two supramunici-
pal plans:  

• Partial Territorial Plan of the Barcelona Met-
ropolitan Area (final approval 2010, valid until 
2026). This plan is the roadmap for covering 
mobility and housing requirements and includes 
plans for locating the urban developments in ac-
cordance with a compact, complex and cohesive 
city model, conserving the natural environment 
and landscape to form a system of open spaces 
that extends and connects the current protected 
areas. The Plan provides new action proposals 
that are particularly related to the network of 
green connectors that guarantee ecological and 
landscape permeability between the various open 
spaces in the Barcelona Metropolitan Area. 

• Strategic Coastal Plan (2005), which, in collabo-
ration with other councils in the metropolitan 
region, proposes actions aimed at contributing 
to coherent and sustainable land management, 
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laying the foundations for all-round management 
procedures that make it possible to deal with 
problems such as beach regression, the conserva-
tion of the sea bed and coastal pollution; as well as 
to recover and re-naturalise a network of green-
blue spaces that help to preserve biodiversity and 
guarantee connections with other natural areas. 

5.3.2. Declaration of the Collserola mo-
nutains as a Natural Park 

The Decree for the Designation of the Collserola 
Mountains as a Natural Park and the Partial Natural 
Reserves of Font Groga and Rielada-Can Balasc is 
currently in process. With said designation, Coll-
serola Park will receive greater protection and will 
be included in Catalonias’ protected natural spaces 
network.

In addition, said designation implies an extension 
of the protected space, since the new boundaries 
include 39 peripheral spaces (804 ha more than 
those within the current boundaries set by the 
PEIN). Approximately 50 ha of this new area belong 
to the municipal district of Barcelona, a city that is 
committed to the project and that has actively en-
couraged its implementation in collaboration with 
other municipal districts. The process is scheduled 
form completion in early 2010. 

5.3.3. Objective for 2011: to protect and 
designate the Montjuïc Cliffs as a natural 
reserve

In 2009, Barcelona worked on a process for the 
protection of the marine cliffs of Montjuïc, promot-
ing a change in the municipal urban classification of 
the vertical wall and the land located on the side of 
the rocks and the surrounding area. 

The new classification will change the legal status 
of the area and guarantee the maintenance, promo-
tion and dissemination of its environmental values. 
The designation of a local natural reserve in the cliff 
area stems from the interest in the important values 
of the landscape elements on both a local scale and 
in Catalonia itself, since they turn the environment 
into a space in which to promote mountain biodiver-
sity and enjoyment of the environmental, geological 

Figure 5.10. Proposal of urban green corridors in 
Barcelona (2006).
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and archaeological heritage. As far as animal life is 
concerned, special mention must be made of the 
birds of prey (kestrel, little owl, falcon), although 
there are actually 60 different species of verte-
brates. The protection of the cliffs is an initiative 
included in the city of Barcelona’s Biodiversity Plan. 

The City Council’s Department of the Environ-
ment plans to accompany the protection process 
with the subsequent promotion of a management 
plan that offers details on how to look after the 
habitat and defines the social and educational uses 
that can be made of the area as a model of sustain-
able management for natural spaces. 

5.3.4. A natural continuum from sea to 
mountain: Barcelona’s green corridor net-
work

Barcelona has designed a network of green cor-
ridors to achieve the dual objective of bringing na-
ture closer to citizens and fostering the benefits of 
ecology. The city of the future will integrate a green 
system that will make nature an integral element 
of the urban area, with the landscape effects and 
social and environmental benefits this implies. 

The city of Barcelona presents three large natural 
mountain-sea axes which in turn connect its large 
green forest area (Collserola) with the parks of 
Montjuïc, La Ciutadella and El Fòrum next to the 
sea, which also share a number of cross-connec-
tions (see Figure 5.10). Said axes link most of the 
city’s green spaces and make use of particularly 
appropriate street sections with street trees as con-

necting elements, as well as other green elements 
that are of particular interest and potential spaces 
for future development.

In accordance with the planning included in the 
Municipal Action Programme 2008-2011 (see Sections 
3 and 12), the city of Barcelona intends to launch the 
Ciutadella-Collserola sea-mountain corridor. 

5.3.5. Making coexistence between 
people and animals compatible in the city: 
Barcelona pet animals plan 2009-2014

The Pet Animals Plan 2009-2014 (PAC) provides 
the criteria and tools for the management of pet 
animals in the city of Barcelona, as well as the ac-
tion guidelines. The aim of the Plan is to guarantee 
maximum protection and well-being for pet animals 
by maximising the benefits of their coexistence 
with people and minimising the problems involved 
and the conservation of biodiversity.

It represents a change of focus of municipal poli-
cies on pet animals because it not only emphasises 
the health, care and protection of animals, but also 
their integration into city life, valuing the social 
benefits they offer and their relations with the con-
servation of autochthonous animal life. 

The three strategic lines of the plan are as fol-
lows: the promotion of responsible ownership; 
the promotion of controlled cat colonies; and the 
preparation of the bases that will apply to the fu-
ture park for the collection of pet animals. 

Section 5. NATURE AND BIODIVERSITY
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5.4. Historical and geographical context

Barcelona, a city conditioned by its history. 
The successive stages of the growth of the city since Roman times have given rise to a charac-

teristic urban model with a variety of urban patterns, such as the Roman and mediaeval town, 
the enlargement and the new quarters that have been gradually added to the city (Gràcia, Sant 
Andreu, etc.). As a result, biodiversity has historically not been a priority factor in the day-to-day 
management of the city, although this situation is gradually changing. 

Barcelona, a dense city.
The pre-existing elements of the city have created a diverse urban pattern that is both complex 

and compact, and where the green spaces tend to be concentrated in two parallel strips of land: a 
coastline, which includes Montjuïc; and an inland area that is closer to Collserola. This, combined 
with the activity associated with its dynamics (population density, noise, pollution, road surfaces 
and buildings, etc.) and the fact that it is surrounded by infrastructures with limited free ground 
space, this hindered biodiversity protection to date. 

Barcelona, a city that has been late in planning its green spaces and nature. 
The mass influx of immigrants in the 1960s led to rapid urban developments that suffered from 

a lack of planning and took up the coastal and inland areas, such as Mount Montjuïc, and, in many 
cases, these developments have since been consolidated. Until 1977, the city of Barcelona did not 
have an urban plan that included provision for green spaces and the Special Plan of Collserola 
dates from 1987. 

Barcelona, a city with a potentially invasive fauna. 
Certain animals that live in the city, such as domestic animals, have been abandoned over the 

years (dogs, cats, red-eared turtles, fish, monk parakeets and other birds). This leads to problems 
in public areas and in the natural spaces situated in the city’s periphery. Work is being done to pre-
vent pets from being abandoned and to organise their presence in public areas (e.g. cat colonies)

Section 5. NATURE AND BIODIVERSITY
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5.5. For further information...

Webs:

Parks and Gardens. 
http://w3.bcn.cat/XMLServeis/XMLHomeLinkPl/0,4022,375670355_376769224_3,00.html

Agenda 21 of Barcelona. 
www.bcn.es/agenda21/english/index_eng.htm

Urban Ecology Agency of Barcelona 
http://www.bcnecologia.net/index.php?lang=EN

Environment. Barcelona City Council. 
http://www.mediambient.bcn.cat 

Botanical Institute. 
http://www.institutbotanic.bcn.es/institut_ang.html

Park of Collserola 
http://www.parccollserola.net/angles/home/marcos.htm

 El Besòs River Park. 
http://www.diba.es/parcsn/parcs/index.asp?parc=15 

Parks and Gardens Publications. 
http://www.bcn.es/parcsijardins/in_publicacions.htm 

Natural Science Museum: 
http://w3.bcn.es/V65/Home/V65XMLHomeLinkPl/0,4555,418159056_418821094_3,00.html

Botanical Gardens 
http://w3.bcn.es/V62/Home/V62XMLHomeLinkPl/0,4388,418159056_418871429_3,00.html

Barcelona Zoo 
http://www.zoobarcelona.cat/ZOO_Barcelona/English/English.asp

Higher Council of Scientific Research (Consejo Superior de Investigaciones Científicas - CSIC). 
http://www.csic.es/web/guest/home

Documents:

Statistical Yearbook of the City of Barcelona 2009 Barcelona City Council 
http://www.bcn.es/estadistica/catala/dades/anuari/index.htm 

Activity Report 2008 Barcelona City Council 
http://w3.bcn.es/fitxers/ajuntament/memoriaactivitat2008cat.671.pdf 

Inventories and reports on the urban biodiversity of the city of Barcelona Galanthus 
http://www.asgalanthus.org 
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Technical proposal for municipal actions in the green belt and on beaches 2008-2011 Barcelona 
City Council. Institute of Parks and Gardens. 2007 

Strategic Plan for Free Spaces of Barcelona. Local Urban Ecology Agency (2006) 
http://www.bcnecologia.net/index.php?option=com_content&task=view&id=168&Itemid=52&lang=EN
http://mediambient.gencat.net/eng//el_medi/espais_naturals/pein/inici.jsp?ComponentID=68189&So
urcePageID=5730#1%22

Plan for Spaces of Natural Interest (Decree 328/1992). 
http://mediambient.gencat.net/cat/el_medi/espais_naturals/pein/que_es/config_legal.jsp? Componen
tID=145537&SourcePageID=145564#1 

EC Directive 92/43/CE on the conservation of natural habitats and wild animal and plant life. 
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/index_en.htm

Barcelona Verda magazine. 
http://www.bcn.es/parcsijardins/in_pubcnverda.htm 

Announcement of public information on the Bill for the Decree on the Designation of the 
Collserola Mountains and the Partial Natural Reserves of Font Groga and Rierada-Can Balasc. 
Department of the Environment and Housing of the Generalitat de Catalunya 
http://mediambient.gencat.cat/cat/ciutadans/participacio_publica/nov/collserola.jsp
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Section 6. 

QUALITY OF LOCAL 
AMBIENT AIR

Barcelona, a city where the air we 
breathe gets better and better
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6.1. Evolution of air quality 

The strategy for reducing atmospheric pollution 
in the city has a transversal impact on vectors such 
as mobility, energy, waste, water, biodiversity and 
urban green spaces. Consequently, there is a clear 
commitment to the integral management of air 
quality. 

Atmospheric pollution is one of the main public 
health problems in Europe. Barcelona is aware of 
this and acts by adopting measures such as the 
promotion of cleaner vehicles (such as electric 
vehicles), a commitment to more efficient energy 
systems, the reduction of waste sources, low water 
consumption and the consideration of the social 
and environmental benefits of the green belt in its 
management, etc..

6.1.1. Barcelona controls its atmospheric 
quality closely 

In order to evaluate and manage its air quality 
in accordance with state and European legisla-
tion (Royal Decree 1073/2002 and EC Directive 
2008/50), the territory of Catalonia has been 
divided into 15 equivalent air quality zones. As part 
of said division, the city of Barcelona has been 
included in Air Quality Zone 1: Area of Barcelona, 
together with another 18 municipalities (see Figure 
6.1).

The city of Barcelona has 13 air quality measure-
ment stations that belong to the Atmospheric 
Pollution Prediction and Surveillance Network of 
Catalonia (Red de Vigilancia y Previsión de la Con-
taminación Atmosférica de Cataluña - RVPCA, (see 

Figure 6.1. Map of the municipalities belonging to ZCA1, the Barcelona Area, and the measurement stations used to carry 
out the air quality diagnosis.

Figure 6.2. RVPCA information flow chart 
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Figure 6.2) 10 of which are urban stations (5 base 
urban stations, 2 moderate traffic stations and 3 
heavy traffic stations) and 3 of which are industrial 
stations (located in the port area). 

The stations are distributed in accordance with 
population exposure levels, the lie of the land and 
dispersion characteristics. They measure emission 
levels of NO, NO2, PM10, PM2,5, SO2, CO, O3, heavy 
metals, polycyclic aromatic hydrocarbons and 
C6H6. The types of pollutants that are measured, 
the frequency with which the measurements are 
taken and when they start to operate vary accord-
ing to each station. 

In Barcelona, the soya bean allergen is also con-
trolled. As a result of former episodes of asthma 
epidemics, the industries operating in the port 
enclosure are subject to a specific activity license. 
For this agent, no regulation criteria exists in any 
country, thereby making Barcelona a pioneer in the 
design of the control system.

In recent years, atmospheric pollutants in Barce-
lona have remained stable or have tended to fall: 

• In 2008, CO levels were far below the limit value 
at every urban station. 

• Depending on the intensity of the traffic, lead, 
which became a near-residual pollutant in the 
city many years ago, has remained typically at 
very low levels (between 25 and 50 times below 

its limit value) of between 0.01 and 0.02 µg/m3 in 
recent years. 

• Over the last five years, the levels of As, Cd and 
Ni have remained stable, far below the respective 
target values for 2013. 

• The maximum hourly and daily levels of SO2 
reached values that were clearly below their 
respective limit values in 2008. 

• The levels of benzo-a-pyrene are far below the 
target value provided by European and state leg-
islation for 2013. 

• In 2008, across the entire city, the levels of ben-
zene complied with the limit value that is to come 
into effect in 2010. 

The evolution of the levels in recent years has 
been quite stable, following a downward trend. As 
far as health issues are concerned, special consid-
eration must be given to three indicators: NO2, 
PM10 and O3 (see the following sections). The main 
emissions of these pollutants or their forerunners 
come mainly from traffic, followed by domestic 
and industrial activities. 

6.1.2. Evolution of atmospheric 
pollutants

Number of days per year on which EC limit 
values were exceeded for PM10 (daily mean of 50 
pg/m3); In 2008, Barcelona exceeded the daily limit 
value of PM10 (50 µg/m3) an average of 44.3 times, 
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a value can be exceeded for a maximum of 35 
days a year. Of the 10 points at which the PM10 are 
measured, 7 recorded an excess of the daily limit 
value for the protection of human health (35 days 
a year above 50 µg/m3). Despite this, the general 
downward trend continues for the number of times 
the daily limit value of PM10 is exceeded, which 
was also detected in 2007 (see Graph 6.1). The main 
factors include transport, civil engineering work, 
resuspension and certain industries.

In 2008 the limit for the protection of human 
health was not exceeded at any of the six stations 
that measure the ozone in Barcelona (established 
as not exceeding the mean of 120 pg/m3 over an 
eight-hour period more than 25 times a year), in 
accordance with the trend of the last four years 

(see Graph 6.2). On average, this level has been 
exceeded on only 4.8 occasions.

In 2008, the basic levels of NO2 were lower (He-
brón Valley): 36 µg/m3) or slightly higher (Ciutadel-
la: 42 µg/m3) than the annual limit value; however, 
despite the downward trend that began in 2006, 
it is exceeded at all traffic stations (see Graph 6.3). 
In addition, the number of excesses of the hourly 
limit value allowed per year, in effect as from 2010, 
has not been exceeded at any station. 

With regard to PM10, the general downward trend 
of the annual mean of PM10 that was detected in 
2007 continues at every urban station (see Graph 
6.4). In 2008, 4 of the 10 measurement points 
recorded an excess of the annual limit value for the 
protection of human health (40 pg/m3).

Graph 6.1. Evolution of days exceeding the daily PM10 
limit (2005-2008).

Graph 6.2. Evolution of days exceeding the ozone limit 
(2005-2008).

Graph 6.3.  Evolution of the annual NO2 
average (in µg/m3) in Barcelona (2000-2008).

Graph 6.4. Evolution of the annual PM10 average 
(in µg/m3). Barcelona, 2002-2008.
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6.2. Measures taken in recent years 
to improve air quality

Air quality in Barcelona is closely related to its 
mobility and the consumption and generation of 
energy. Accordingly, consideration must be given 
to the progress made by the city in other areas, 
such as:

• The promotion of sustainable urban mobility, 
since the transport sector represents the main 
source of gas emissions (see Section 2), with the 
application of measures such as the reduction of 
traffic, the regulation of parking, the promotion 
of public transport and less pollutant vehicles 
(22.9% of the bus fleet is fuelled by natural gas, 
implementation of charging stations for electric 
vehicles, etc.). 

• The increase in savings, enhanced effectiveness 
and the use of available renewable energies 
(see Section 1). Special mention must be made of 
the Thermal Solar Bylaw (1999), the Plan for the 
Improvement of Energy of Barcelona (2002-2010), 
which was the first of its kind in Spain and Europe, 
the implementation of heat-cold distribution net-
works and the Barcelona Lighting Improvement 
Plan.

6.2.1. Existence and implementation sta-
tus of an air quality management plan

Programme for the improvement of air 
quality in the Metropolitan Region of Barce-
lona 2007-2009

The evaluation of the levels of PM10 and NO2 led 
to the declaration (Decree 226/2006) of a special 
atmosphere protection zone for these two pol-
lutants in various municipalities in the Barcelona 
conurbation (including the city itself) and, as a 
result, the adoption of the 2007-2009 Action Pro-
gramme for the Improvement of Air Quality, which 
includes 73 measures in sectors that include the 
domestic, energy and transport sectors with a view 
to reducing the levels of said pollutants. The aim 
is to reduce NOx and PM10 emissions by 30% with 
measures such as the following: 

• The Master Plan or Mobility (PDM) of the Metro-
politan Region of Barcelona (2006-2012) and the 
urban mobility plans (PMU) arising from it. In the 
case of the PDM, 52 of the 93 measures included 
in the Plan had been put in place by 2009 and the 
PMUs corresponding to 80% of the population in 
the special protection areas were adopted. 

• Mobility plans at mobility generating centres. 
Plans have been drawn up that affect 214,463 
workers and 214,650 visitors. 



84

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

Section 6. QUALITY OF LOCAL AMBIENT AIR

• Restricting speed limits to 80 kph on the main 
roads in the Metropolitan Region of Barcelona 
has had a particular political, social and media 
significance. In addition, January 2009 saw the 
launch of the variable speed management system, 
beginning with two high traffic roads and plans 
for its subsequent extension. 11 months following 
the introduction of these measures, NO2 and PM10 
emissions had dropped by 11% and there had also 
been a considerable reduction in the number of 
accidents on the roads affected. 

The plan also includes reduction targets for the 
port and airport for 2009: 20% reduction in NO2 
and 10% reduction in PM10 at the port; and 20% 
reduction in the levels of NO2 at the airport. 

An investment of 1,420 million euros is envis-
aged to cover the total cost of the measures to be 
implemented in the 40 municipalities involved in 
the Metropolitan Region. 84% of the expenditure 
will be made by the private sector.

Autonomous emission reduction plans 

The Depollution plans seek to meet the im-
mission levels required by current legislation. In 
accordance with European Directive 96/62, dated 
27 September 1996, action plans must be drawn up 

in every area that may potentially exceed and/or is 
exceeding the immission levels given for each pol-
lutant (Royal Decree 1073/2002). 

The emission reduction plans aim to reduce 
the emissions of installations that are potentially 
pollutant for the atmosphere. They are voluntary 
systems in which the company implements a proj-
ect and makes a commitment to the government 
to improve its plant.

6.2.2. Information and awareness-raising

Information to the public (both inhabitants and 
tourists) on air quality levels (e.g. web pages, infor-
mation screens) in order to increase public aware-
ness and change behaviour. Barcelona has various 
communication instruments to inform the public of 
the air quality and to raise their awareness: 

The air quality index (AQI)

This is a citizen-friendly public air quality infor-
mation system (set up in Catalonia in 1995) (see 
Figure 6.3). It is calculated using the emission levels 
of CO, NO2, SO2, O3 and PM10. A weekly report is 
published based on the data corresponding to each 
of the stations in the RVPCA, which includes the 13 
stations of Barcelona. 

Figure 6.3. The Air quality index (with distribution of daily values) from one of the stations in Barcelona. The 
representation of the index, which establishes a grading by categories (from Excellent, in dark green, to Very Deficient, 
in dark red) eases its understanding and interpretation by citizens.
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The public health agency reports on air 
quality

The Public Health Agency is responsible for 
monitoring air quality, which includes the city’s 
air quality information system  (http://www.aspb.

es/quefem/documents_qualitat_aire.htm). 

Tropospheric ozone level monitoring cam-
paign 

During the period with the highest possibility of 
ozone levels exceeding the population information 
and alert threshold (between May and September, 
when weather conditions favour the formation of a 
tropospheric ozone), Catalonia carries out a tropo-
spheric ozone level monitoring campaign.

Air quality, an issue valued by citizens 

Barcelona raises citizens’ awareness through 
numerous publications, such as the environmental 
education guides that focus on the many areas 
that affect air quality, all of which are available for 
consultation  (http://80.33.141.76/agenda21/guies.

php?idColleccio=1): The more sustainable the mobil-
ity, the more comfortable the city; Cycling in the city; 
Energy-saving guide; Moving around properly on a 
motorbike. 

In particular, the publication entitled “The public 
health benefits of reducing atmospheric pollution in 
the Barcelona Metropolitan Area” ‘raises citizens’ 
awareness of the importance of good air quality 
for health, inviting them to act accordingly. 

Barcelona also intervenes on possible focal 
points through actions such as combustion facil-
ity and motor vehicle inspections, as well as other 
economic activities.
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6.3. Goals and measures for the 
future

6.3.1. Planning for the future: mor sus-
tainable mobility 

The future actions in the local framework of 
sustainability are based on various planning tools 
(see Section 2), which focus on cutting down the 
overall demand for transport by reducing the use 
of private transport and fostering less pollutant 
means of transport. 

• The priority targets of the Barcelona Urban 
Mobility Plan (PMU) (2006-2018) include safe, 
sustainable, balanced and efficient mobility. Ac-
cordingly, its specific targets include reducing 
mobility requirements, the reduction of emissions 
and the promotion of renewable energy sources. 

• The LIVE Project (Logistics for the Implementa-
tion of Electric Vehicles) is a tool for achieving 
the environmental targets set in the master plans 
(PDM and PMU) and the new emission targets set 
by the European Commission for electric vehicles. 
One of its main targets has been to define how 
Barcelona can become one of the centres of inter-
national excellence in the promotion and use of 
electric vehicles in the short and mid term (2012). 
Its office has a budget of 300,000 euros for the 
years 2009 and 2010.

• The Master Plan for Infrastructures of the Bar-
celona Metropolitan Region (PDI) (2009-2018), 

which is still pending approval and has a budget 
of 25,242.3 million euros, is an integral plan from 
the point of view of the supply of public trans-
port, since its scope covers all the infrastructure 
actions in collective public transport (TPC) within 
its area of influence, regardless of the administra-
tion that is responsible and the operator running 
the service. In addition, it is an integrating plan 
that promotes the physical integration of the 
various TPC networks and with private vehicles 
through the creation of new interchanges and 
improvements to existing ones.

6.3.2. Energy planning and commitment 
to the climate change and improved air 
quality

Barcelona works in two areas regarding en-
ergy and climate change: on the one hand, rais-
ing awareness of the current situation regarding 
greenhouse gas emissions; and, on the other, the 
key future planning of the actions to be imple-
mented by the City Council and the city itself to 
combat climate change in terms of prevention, 
mitigation and adaptation (see Section 1). 

• The Energy, Climate Change and Atmospheric 
Quality Plan 2011-2020. Two years before the 
end of the current term of the Energy Improve-
ment Plan of Barcelona (PMEB), work has begun 
on a new Energy Climate Change and Atmo-
spheric Quality Plan 2011-2020 (PCCA). The plan 
is to include significant new issues that were not 
included in the previous one: the strengthening 
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of the association between the climate change 
and air quality, the prioritisation of demand 
management and the participation of the players 
involved from the early stages. This step forward 
is of particular interest, since it will allow for 
more global solutions for both problems, namely 
atmospheric pollution and climate change. The 
PCCA plans to perform simulations using specific 
software to calculate and model the dispersion 
of the pollutants on a local scale, as well as to 
observe the effect of the various measures put 
forward. Specifically, NOx, PM10 and PM2.5 emis-
sions would be inventoried (including the port 
and the airport) for the present and for 2015 and 
2020. This would be carried out bearing in mind 
technological evolution and the renewal of the 
private and public vehicle fleets, the future traffic 
situation of the city, the large energy and gen-
eration power station projects, the new road for 
transporting goods from El Llobregat, the exten-
sion of the port and the airport and other projects 
that focus on reducing emissions. 

• Signing of the Covenant of Mayors (2008). Sign-
ing this covenant implies a commitment to reduc-
ing carbon emissions by 20% by the year 2020. 
To boost these measures, the City Council is 
currently drawing up the Energy Action Plan. Said 
action plan will form part of the new PCCA and 
will indirectly lead to a reduction of atmospheric 
pollutants. 

• The Lighting Improvement Plan (2008), with a 
budget of 62 million euros, provides measures for 
avoiding light pollution whilst at the same time 
maintaining a correct level of lighting and reduc-
ing consumption. In 2008, 30,000 points of light 
were replaced across the city with high-pressure 
sodium vapour lamps. 

6.3.3. The Municipal Action Programme 
(Programa de actuación municipal -PAM) 
2008-2011 

This plan (see Section 12) provides a line of ac-
tion aimed at improving air quality and acoustic 
comfort, as well as reducing light pollution. More 
specifically, as far as air quality is concerned, it 
adapts urban services operations to the measures 
proposed in the Action Plan for the Improvement 
of Air Quality in the Region of Barcelona.

6.3.4. Other measures
• The new contract for cleaning and waste collec-

tion 2009-2017, with a budget of 1,994,425,021.26 
euros, involves the use of alternative fuels, such 
as biodiesel, natural gas and electricity. In par-
ticular, Barcelona will have 380 electric vehicles in 
its municipal fleet, 261 of which correspond to the 
new cleaning contract. 

• Within the framework of the Strategic Green 
Plan, a study has been made of the ecological 
services generated by the urban green areas in 
Barcelona. It has found that, in 2008, the trees 
and bushes of Barcelona extracted more than 305 
tonnes of pollutants from the air (166 t of PM10, 
72.6 t of O3, 54.6 t of NO2, 6.8 t of SO2 and 5.6 t 
of CO). The economic impact of this purification 
process is estimated at ¤1,115,908 million. This 
study lays down recommendations that will be 
taken into consideration by the plan to increase 
the depollution rate of the green areas.
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6.4. Historical and geographical context

Barcelona, a high traffic transit city for goods.

Barcelona’s strategic location in the heart of the Mediterranean corridor and with one of 
the largest ports in the Mediterranean means that the city is a transit area, a hub for eco-
nomic activity and the destination for a considerable part of the goods travelling through 
Catalonia and Spain. This goods transport is not directly related to the city’s own activity 
and increases its levels of pollution considerably. 

 

Barcelona, a city with high traffic levels. 

Historically, the city of Barcelona has been and is today one of Catalonia’s economic hubs, 
and a focal point for much of the occupation levels and GDP when compared with the rest 
of Catalonia. Accordingly, our city is the place of origin, destination and transit of much 
daily travel associated with education and work. 

Barcelona, a city conditioned by its geography.  

As it is a large city, Barcelona is characterised by a considerable quantity of emissions. In 
addition, it has a fairly unique location in terms of atmospheric ventilation. The fact that 
it is a coastal city, with the Collserola massif acting as a barrier and with fairly peripheral 
industrial layout and 55% of all winds with speeds of less than 3 m per second, limits the 
effectiveness of dispersing atmospheric pollutants. In addition, as is true of other Mediter-
ranean cities, Barcelona has relatively low precipitation levels, which makes it even more 
difficult to disperse the particles accumulated in the air. In specific cases, these particles 
come from air currents from the Sahara, and are therefore difficult to manage.
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6.5. For further information...

Webs:

L’aire que respirem (The air we breathe) Barcelona City Council website 
http://www.bcn.es/mediambient/cat/web/cont_bcn_aire_presen.htm

Tax on mechanical traction vehicles. Barcelona City Council 
http://www.bcn.es/hisenda/ca/principals_impostos_ivtm_explicacio.html

Plan for the Improvement of the Air Quality in the Metropolitan Region of Barcelona 
Department of the Environment and Housing 
http://mediambient.gencat.net/cat/el_medi/atmosfera/pla_millora_qualitat_aire/

Documents:

Levels of PM10, NO2 and ozone. 
General Department of Environmental Quality of the Department of the Environment of Gen-
eralitat de Catalunya 

Air-quality balance in Catalonia. 
General Department of Environmental Quality of the Department of the Environment of the 
Generalitat de Catalunya • Plan for Energy, Climate Change and Atmospheric Quality of Barce-
lona. 2011-2020. Proposals by Barcelona City Council. Environment. March 2009 

Rethinking Barcelona within the new energy culture. 
A commitment, every opportunity Barcelona City Council. Barcelona Energy Agency 
http://www.barcelonaenergia.cat/document/actualitat/RepensarBarcelona.pdf

Air quality. 2008 report. Public Health Agency 
http://www.aspb.es/quefem/docs/informe_qualitat_aire_2008.pdf 

Informative documents on particles in suspension and health. Public Health Agency. 
http://www.aspb.es/quefem/docs/particulesP10.pdf 

Informative documents on the ozone and health. Public Health Agency 
http://www.aspb.es/quefem/docs/ozono.pdf 

Restricting speed limits to 80 kph on the roads around Barcelona. 
Catalonia Traffic Agency. Generalitat de Catalunya. 
http://www.gencat.cat/transit/limitacio.htm 

Monitoring and inspecting industrial emissions into the atmosphere 
http://mediambient.gencat.net/cat/el_medi/atmosfera/emissions/control.jsp?ComponentID=2
4089&SourcePageID=28450#1 

The campaign for monitoring tropospheric ozone levels in Catalonia explained 
http://mediambient.gencat.net/cat/el_medi/atmosfera/immissions/Informaci__sobre_els_niv-
ells_d_oz__troposf_ric.jsp? ComponentID=29591&SourcePageID=28452#1 
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Catalogue of good practices of the signees. 100 good ideas. 
Barcelona City Council. 2005 
http://www.bcn.es/agenda21/bonespractiques/100bonesidees.htm 

The public health benefits of reducing atmospheric pollution in the metropolitan area of 
Barcelona. 
Centre for Research in Environmental Epidemiology. September 2007 
http://mediambient.gencat.cat/cat/el_medi/atmosfera/CREAL.pdf 

Ecological Services of Urban Green Areas in Barcelona. 
Centre for Ecological Research and Forestry Applications. December 2009
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NOISE POLLUTION

Barcelona, a noise-sensitive city
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7.1. Evolution of noise 

ENoise is one of the variables that is becom-
ing increasingly important as a means of 
assessing a city’s quality of life. Like other 

European cities of similar characteristics, Barce-
lona has notable noise levels, mainly as a result of 
the type of urban fabric, which has a high popula-
tion density (approximately 15,000 inhabitants per 
square kilometre), high traffic levels (approximate-
ly 6 million journeys per day), its metropolitan 
dimension, its considerable attraction for tourists, 
the coexistence of different activities in one single 
space, etc. As a result and since acoustic pollution 
represents a significant environmental challenge, 
Barcelona City Council has worked hard over the 
last 20 years to revert the trend of growing noise 
levels. 

The main traffic roads are still a cause of notable 
noise levels, but in general, they are lower than 
those registered in the past. The construction of 
ring roads has redistributed much of the traffic that 
used to cross the city, partially alleviating the traffic 
situation in the centre and, consequently, reducing 
noise levels. In addition, the reduction of noise lev-
els in the city can also be attributed to the ongoing 
improvements in mobility (renewal of roads, instal-
lation of noise reducing road surfaces, the installa-
tion of insulation panels and, more particularly, the 
creation of pedestrian urban areas and the covering 
of roadways) and to the prevention and monitoring 
activities carried out. 

7.1.1. Sources of noise
The main source of noise in the city is vehicle 

traffic, which is a consequence of mobility; the 
continuing extended use of private vehicles in daily 
travel around the city and the steady rise in the 
number of motorcycles and mopeds. Night-time lei-
sure activities are the second cause of noise in the 
city. However, the main complaints filed by citizens 
refer to noise produced by specific sources, such as 
public road works, outdoor activities, sirens, load-
ing and unloading activities. Traffic noise is seen as 
environmental noise and does not cause so much 
annoyance to the population (see Graph 7.1)

Section 7. NOISE POLLUTION

Graph 7.1. Sources of noise in Barcelona according to the 
citizens’ perception
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7.1.2. Established noise limits
The acoustic capacity map, which was drawn up 

in 2007, seeks to set the acoustic quality targets 
for the territory, i.e. the desired noise levels for 
each section of the city and the 3 time periods (day, 
evening and night). The map contains 3 main cat-
egories: high acoustic sensitivity zones (A); moder-
ate acoustic sensitivity zones (B); and low acoustic 
sensitivity zones (C). In 2007, 48.27% of Barcelona’s 
areas were classified as high acoustic sensitivity 
zones (A); 32.61% of the sections were classified as 
moderate acoustic sensitivity zones (B); and 19.12% 
of the sections were classified as low acoustic sensi-
tivity zones (C) (see Table 7.1).

97.4% of the street sections of the city comply 
with the acoustic capacity assigned for the day-eve-
ning time period and 88.5% comply during the night 
period. 

The city has quiet areas in which noise levels are 
below 50 dB during the day and 45 dB at night: spe-
cial noise quality protection zones (ZEPCA), parks 
and gardens, special blocks and 2.3% of the city’s 
street sections. 

7.1.3. Population exposed
E85.73% of the population of Barcelona is exposed 

(according to 2007 figures) to noise levels of more 
than 55 dB(A) during the day period (from 07:00 to 
21:00), above all between 60 dB(A) and 70 dB(A), 
affecting 52.55% of the population (see Graph 7.2).

87.21% of the population of Barcelona is exposed 
(according to 2007 figures) to noise levels of more 
than 45 dB(A) during the night period (from 11 p.m. 
to 7 a.m.), above all between 50 dB(A) and 65 dB(A) 
(see Graph 7.3). 4.79% of the population is exposed 
to levels below 45 dB(A), with a higher percentage 
of the population exposed to levels of between 45 
and 50 dB(A). This is due to the presence of inner 
courtyards in El Eixample, where the population is 
exposed to lower noise levels.

Special mention must be made of the fact that 
Barcelona is a Mediterranean city, with an extensive 
range of leisure activities, many of which take place 
outdoors until the early hours. Consequently, sound 
levels fall later than in other European cities.

If noise levels are analysed during the evening/
dusk period (9 p.m. to 11 p.m.), although the overall 
levels are similar to the day period, the maximums 
start to fall significantly. On the whole, the popula-

Section 7. NOISE POLLUTION

Acoustic zoning of the territory 
Immission limit values in dB(A)

Ld (7h - 21h) Le (21h - 23h) Ln (23h - 7h)

High acoustic sensitivity zone (A) 60 60 50

Moderate acoustic senstitivity zone (B) 65 65 55

Low acoustic sensitivity zone (C) 70 70 60

Graph 7.2. Proportion of the population exposed to 
noise levels during daytime hours (2007)

Graph 7.3. Proportion of the population exposed to noise 
levels during night-time hours (2007)

Ld, Le and Ln, = noise 
immission rates for the 
period of day, evening and 
night measured over a year.

Table 7.1. Zoning of Barcelona according to noise sensitivity (2007)
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tion is still exposed to noise levels of between 60 
and 65 dB(A), while the population that is exposed 
to levels of more than 65 dB(A) drops sharply from 
evening to night. As might be expected, the night 
values fall significantly to below 60 dB(A) (see 
Graph 7.4).

7.2. Measures taken in recent years 
to reduce noise

Barcelona has been working hard for two decades 
to reduce its noise pollution and has pioneered 
the way in Spain for the preparation of noise maps 
(1990, 1997 and 2007), municipal bylaws on noise 
(1985 and 1999), action plans for combating noise 
(2001-2004, 2005-2007) and strategic noise maps 
(drawn up during the period 2007-2009).

7.2.1. A framework programme that de-
fines how to reduce noise levels in Barce-
lona.  

In 2000, the City Council drew up a programme 
that covered all the actions that were to be carried 
out to reduce noise pollution: the Framework Pro-
gramme for the Reduction of Noise Pollution was 
developed in two stages (from 2001 to 2003 and 
from 2004 to 2007). The third phase (2009-2019), 
with review every 5 years, is currently being drawn 
up. 

The Framework Programme 2001-2003 provided 
more than 50 actions in 16 areas, based on strate-
gies for awareness, communication, correction and 
coordination. Its implementation was coordinated 
by the Noise Board, a body that was created for 
said purpose. 

The II Framework Programme (2004-2007) was 
conceived as an integral plan that included the 
various types and sources of noise. It included 
several areas of action, in keeping with the previous 
programme: awareness, agreements-commitments 
with the players involved, the application of techni-
cal measures for reducing noise, incentives for the 
development of new technologies and information 
mechanisms, etc. 

The Acoustic Analysis Unit is the body responsi-
ble for taking regular measurements of noise levels 
in streets and public areas, performing acoustic 
studies, enforcing proposals for improvements 
and guaranteeing the fulfilment of the targets set 
by the programme. The Guardia Urbana (the city’s 
local police force) also performs noise controls on 
vehicles, especially motorcycles and mopeds. In 
2008, it processed 218 claims and performed 167 
noise inspections. 

In recent years, as part of the II Framework Pro-
gramme, a number of initiatives have been carried 
out, including the following: 

• Laying of 578,315 m2 of noise reducing road 
surfacing (2004-2008). Today, practically all the 
basic street network has this type of tarmac. 

• Awareness campaigns to reduce night-time 
noise (‘No noise’), which have been very popular 
(tourists look for a sign specially designed for the 
campaign on photography-based social net-
works such as Flickr). In 2008, the campaign was 
extended to 613 establishments (leisure establish-
ments and terraces), where the closing time was 
monitored, together with the excess number of 
tables or capacity, the existence of noise reduc-

Section 7. NOISE POLLUTION

Graph 7.4. Sound levels in Barcelona (2007)
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ing road surfacing and rubber caps on chair and 
table legs on the terraces, the presence of double 
doors, etc. A total of 2277 checks were made. In 
addition, 41 promoters and 16 mime artists toured 
the facilities, encouraging civic behaviour in an 
original and entertaining way. 

• Campaign to reduce noise from motorcycles and 
mopeds which, in 2008, involved 612 noise-level 
measurements taken from voluntary motorcy-
clists as support for the Guardia Urbana. 

• Installation of noise limiters in public premises 
with interior music sound levels of more than 70 
dB(A). These devices control and limit the volume 
of amplified music (prevention) and record the 
noise levels inside the premises (control). 65 have 
now been installed, but 500 potential premises 
have been pinpointed in Barcelona for future 
installations. 

• Installation of anti-noise screens on roads with 
high traffic levels and road works. 

• Control of ambulance sirens. 

• Road works information campaigns.

7.2.2. The strategic noise map of Barce-
lona defines how the city sounds

Barcelona’s strategic map includes the noise map, 
the acoustic capacity map and the general popula-
tion figures. 

The noise map of Barcelona was prepared on the 
basis of more than 2400 measurements that were 
taken in 2007. It determines the current acoustic 
situation of the city and allows for the detection 
of those points or areas that are unique in acoustic 
terms to assign them the most appropriate im-
mission limit values by considering the different 
uses given to the ground space. The noise levels 
obtained are broken down in accordance with noise 
sources: e.g. traffic, leisure activities, large crowds, 
commercial axes, tramways and industry. 

Noise levels are indicated by four indexes de-
pending on the time period: Ld (day period, from 
7 a.m. to 9 p.m.), Le (evening period, from 9 p.m. 
to 11 p.m.), Ln (night period, from 11 p.m. to 7 a.m.) 
and Lden (equivalent weighted level day-evening/
evening-night). The noise map of Barcelona (2007) 
shows the Ld index (day) and Ln index (night) (see 
Figures 7.1 and 7.2). 

Section 7. NOISE POLLUTION

Figure 7.1. Daytime noise map (representation of the Ld 
index) (2007). Acoustic levels in dB.

Figure 7.2. Night-time noise map (representation of the 
Ln index) (2007). Acoustic levels in dB.
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7.2.3. Noise regulation in the city
Barcelona pioneered noise regulation in Spain 

by dedicating Section III of the Municipal Bylaw 
on Urban Environment (1999) to noise regulation. 
However, the appearance of new higher legislation 
(EC Directive 2002/49, Noise Act 37/2003, Royal De-
cree 1513/2005, Royal Decree 1367/2007, Technical 
Building Code, Act 16/2002), together with greater 
citizen awareness of the noise pollution problem, 
has led to the need for it to be updated (see Section 
7.3.2).

7.2.4. Citizen awareness of the problem 
of noise in the city

Awareness is another of the tools used by the 
City Council to reduce noise levels (see Figure 7.3). In 
this sense, it uses a variety of channels:

• Environmental education guides on the subject, 
such as: The less noise, the better; and on for mo-
torcyclists, Getting around on your motorbike. 

• The loan of sound level meters to schools. 

• Joint programme with the provincial association 
of vehicle repair workshops of Barcelona to raise 
awareness that selling non-official exhaust pipes 
is wrong, as they exceed the legal noise levels.

• The issue of noise in the media in terms of its 
relevance and the campaigns put into practice by 
the City Council. 

• Dissemination of the noise problem among citi-
zens using bibliographical compendiums such as 
Sons i sorolls (Sounds and noise).

Section 7. NOISE POLLUTION

Figure 7.3. Pictures of communication campaigns to reduce noise and of educational publications.
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7.3. Goals and measures for the 
future

7.3.1. Action Plan for the Reduction of 
Noise Pollution (2009 –2019)

The new plan, which is currently at the approval 
stage, includes a set of priority actions and lines 
for the coming years aimed at reducing the number 
of zones in which noise limits are exceeded and 
preserving the quiet zones. In accordance with EC 
Directive 2002/49, a number of action plans are 
required to address noise pollution in general, deter-
mine the priority actions if the limits are exceeded 
and protect the quiet zones against increasing noise 
levels. Said plans must be drawn up with the par-
ticipation of the various citizen agents and, conse-
quently, the City Council will launch the mandatory 
participatory process.

The action plan focuses mainly on the areas of 
mobility, planning, services and activities of all kind in 
the city. It is an integral, transversal, global and exem-
plifying plan that is structured into 5 strategic areas, 
developed on the back of 18 action programmes that 
are defined on the basis of 58 specific actions that are 
to be implemented over the plan’s 10-year application 
period. It also includes specific plans and action pro-
grammes aimed at reducing noise pollution in specific 
zones of the territory and at specifically dealing with 
the possible occasional noise-related problems that 
arise in Barcelona (see Figure 7.4).

The strategic lines of the plan are as follows: 

• Improving the acoustic quality of the urban space.

- Encouraging the change of mobility model by 
promoting the use of public transport, the creation 
of dissuasive parking areas and the promotion of 
cycling and car-sharing (see Section 2). 

- Implementing infrastructural measures and traf-
fic planning, such as the increase in pedestrian 
zones and the cycling lane; improving the design 
and signs used on the road network; laying noise 
reducing road surfaces; etc. 

- Minimising the acoustic impact of specific noise 
sources by studying alternative options for 
reducing said noise associated with loading and 
unloading activities or technological alternatives 
to silence, as well as the incorporation of acoustic 
criteria when planning outdoor activities and pub-
lic road works. 

- Improving the acoustic quality of priority zones 
where levels are exceeded by means of specific ap-
plication plans. 

- Protecting the city’s sensitive and quiet areas.

• Encouraging the incorporation of acoustic criteria 
in the design and management of the city.

- Fostering the incorporation of acoustic criteria in 
the design of new urban development areas and in 
improving the layout of public spaces. 

- Promoting actions or incentives to reduce noise 
transmission in sensitive and priority buildings. 

Section 7. NOISE POLLUTION

Figure 7.4. Structure of the Action Plan for the Reduction of Noise Pollution (2009-2013). The strategic lines define the 
Action Programme which also defines the actions to be carried out and their specific plans.
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• Improving the acoustics of the City Hall. 

- Improving the internal municipal communication 
and coordination systems. 

- Improving and speeding up the flow of communi-
cation between citizens and the City Council. 

- Promoting the internal training of City Hall per-
sonnel. 

- Incorporating acoustic criteria into municipal ser-
vice management.

• Raising awareness and encouraging citizen in-
volvement in noise pollution issues.

- Seeking the collaboration and raising the aware-
ness of the main agents involved in the generation 
of noise. 

- Encouraging and raising citizens’ awareness. 

- Promoting the dissemination of acoustic informa-
tion among citizens. 

- Educating and raising awareness among the school 
community in noise pollution issues. 

• Implementing and promoting mechanisms for 
monitoring and assessing about the city’s acous-
tic quality. 

- Empowering City Council inspection and monitor-
ing services. 

- Creating indicators for controlling and monitoring 
the city’s acoustic quality. 

- Maintaining and updating information on the city’s 
acoustic situation.

In order to improve the acoustic quality of the 
city, the action plan focuses mainly on the following 
issues (see Figure 7.5). 

The implementation of the measures in the Ac-
tion Plan for the Reduction of Noise Pollution has a 
budget of more than ¤112 million.).  

Section 7. NOISE POLLUTION

Figure 7.5. The Barcelona City Council’s strategy to improve the city’s acoustic quality.
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Section 7. NOISE POLLUTION

7.3.2. The new noise bylaw
The City Council is working in conjunction with 

the Noise Board and other agents in the sector 
on the new noise bylaw to adapt it to new state 
and autonomous legislation and to respond to the 
growing concern of the population, whose environ-
mental awareness is growing and which requires 
the intervention of the administration to alleviate 
and correct the damaging effects of noise pollution. 

The principal new points included in the new 
bylaw, which is currently at approval stage, focus 
on matters that include civil engineering works 
(new times, machinery requirements, the need for 
preparing acoustic impact studies, the periodical 
monitoring of impact, etc.);climate control instal-
lations, air conditioning and ventilation (certifica-
tion and co-responsibility of the fitter, installation 
certificate);and on the activities (classification of 
the activities into 4 groups, minimum insulation in 

accordance with the interior emissions, noise evalu-
ation and measurement procedure in accordance 
with current legislation). In conjunction with the 
text of the bylaw, the new acoustic capacity map is 
also to be approved. 

This represents not only an update of legislation, 
but also the creation of a better tool for respond-
ing to the various problems and situations that 
currently occur in our city. The main approach is 
prevention and, among other measures, it is to 
include the unification of the municipal view of 
noise management, as well as encourage leader-
ship from the Department of the Environment. 
Work is also currently being carried out on drawing 
up an operative manual that is to include a set of 
protocols and procedures agreed with the various 
interlocutors to enable the implementation of the 
new bylaw.
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Section 7. NOISE POLLUTION

7.4. Historical and geographical context

Barcelona, a complex city from an acoustic point of view. 
Barcelona complies with a number of conditions that characterise it as a city of particular acous-

tic complexity: An extension of 100.4 sq. km and a population of 1,605,602 inhabitants (2007) that 
generate a high demographic density (approximately 15,000 inhabitants per square kilometre), 
a high level of traffic (4.2 million internal journeys and 1.8 million external journeys on a working 
day), a mild climate, a metropolitan dimension, a wide offer of commercial, cultural and leisure 
activities, a major European tourist destination, a deeply-rooted Mediterranean vocation and 
character and a significant level of industrial activity. In addition, special mention must be made of 
the city’s busy nightlife, favoured by the mild temperatures and the Mediterranean culture. All the 
above factors give rise to an intensive use of the city’s streets, with notable noise levels as a result 
of the coexistence of uses. Furthermore, mention must be made of the fact that recent years have 
witnessed the implementation of a “culture of acoustic comfort”, which has led to citizens becom-
ing increasingly demanding and appreciating peace and quiet as a key element of life quality. 

Barcelona, a tourist city and a city with new citizens. 
Most of the tourists drawn to this city are young people in search of leisure activities who are not 

particularly aware of noise-associated problems. Short weekend breaks to Barcelona attract tour-
ists that generate high levels of noise pollution in specific areas of the city. Consideration must be 
given to the fact that the last 10 years in Barcelona has witnessed a 124% increase in the number of 
tourists, which now exceeds 6.6 million visitors a year. In addition, the number of immigrants in the 
city has also increased considerably in recent years and, according to the 2009 census, the figure 
now stands at around 280,000. It must also be stressed that this new population segment has yet 
to acquire any considerable degree of environmental awareness.
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7.5. For further information...

Framework Programme for Noise Reduction. Global Balance 2001-2003 
Report for the Sustainability Commission, Urban and Environmental Services. Barcelona City 
Council. Barcelona without noise (20 April 2004). 

Balance of the II Framework Programme for the Reduction of Noise 2005-2007 
Sustainability Commission, Urban and Environmental Services. Barcelona City Council. Envi-
ronment (16 July 2008). 

Acoustic Analysis Unit. Actions taken from January to August 2008 
Barcelona City Council. Barcelona without noise. Acoustic Analysis Unit September 2008. 

Control of noisy vehicles 
https://w30.bcn.cat/APPS/portaltramits/portal/channel/default.html?&stpid=20000000544&s
tyle=ciudadano

The fight against noise pollution Department of Environmental Programme Services. 
Urban and Environmental Services Sector. Barcelona City Council. 
http://www.bcn.es/publicacions/b_mm/bmm_civisme/092-097.pdf

Menys soroll, millor (The less noise, the better)  
En moto, mou-te bé (Getting around on motorbikes) 
Environmental education guides. Barcelona City Council. 
http://80.33.141.76/agenda21/guies.php?idColleccio=1#14 

Sons i soroll (Sounds and noise)
Barcelona City Council. Sustainable Barcelona. Resource Centre. October 2003. 
http://www.bcn.es/agenda21/a21escolar/documents/RecullRecursos/RecullSoroll.pdf 
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Section 8. 

WASTE PRODUCTION AND 
MANAGEMENT

Barcelona, a city that takes  
charge of its wastes
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8.1. Evolution of wastes

8.1.1. Generation of wastes

In recent years, waste production has varied and 
failed to reach a stable level or indicate any fu-
ture downward trend. However, almost certain-

ly as a result of the economic crisis, there has been 
a clear fall over the last year, a trend that needs to 
be consolidated. Accordingly, the average urban 
waste generated per citizen in Barcelona stood at 
561.5 kg/inhabitant/year in 2008 (1.54 kg/inhabit-
ant/day), an annual reduction of 9 kg/inhabitant. 
In 2008, a total of 907,366 tonnes of waste were 
collected, down 0.3% on 2007 (see Table 8.1).

In Barcelona, urban waste includes domestic 
waste (76% of the total, that is to say, 426.74 

kg/inhabitant/year), commercial waste (2.8%), 
the waste generated by markets (2.4%), large-size 
waste (3.5%) and the waste collected at green 
points (2.4%). Both the commercial waste and the 
domestic waste are managed by the municipality 
since few private companies operate with the city’s 
businesses. That is why they are dealt with jointly, 
referring to them simply as municipal waste. 442.46 
kg/inhabitant/year of municipal waste were gener-
ated in 2008.

In recent years, there has been a downward trend 
in the production of domestic waste per capita (down 
from 1.22 kg in 2001 to 1.11 kg in 2008) and a consid-
erable increase in the commercial waste collected 
(192%) and at green points (66%) (see Graph 8.1).

Section 8. WASTE PRODUCTION AND MANAGEMENT

Table 8.1. Evolution of waste production in Barcelona

2001 2002 2003 2004 2005 2006 2007 2008

Remainder (tonnes) 649,233.7 632,579.4 627,378.3 616,959.3 605,028.9 582,091.3 578,036.5 571,950.0

Selective collection (t.) 100,713.8 120,881.0 206,076.7 231,812.0 253,838.7 267,272.9 287,085.1 289,772.7

Street cleaning (t.) 19,773.9 23,804.9 19,746.9 17,565.6 14,985.0 20,179.7 22,568.5 22,801.0

Litter bins (t.) 4,301.3 6,410.3 7,135.6 8,110.6 8,607.9 9,548.3 22,026.0 22,813.0

Total wastes (t.) 774,022.7 783,675.6 860,337.5 874,447.5 882,460.5 879,092.2 909,716.1 907,336.7

     previous year - +1.2% +9.8% +0.9% +1.2% -0.4% +3.5% -0.3%

Population (inhab.) 1,505,325 1,527,190 1,582,738 1,578,546 1,593,075 1,605,602 1,595,110 1,615,908

kg/inhab./year 514.2 513.1 543.6 553.9 553.9 547.5 570.3 561.5

kg/inhab./day 1.41 1.40 1.49 1.52 1.52 1.50 1.56 1.54
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8.1.2. Waste treated at controlled dumps
In 2008, 33.4% of the total urban waste was 

recycled; 21.1%, methanised; 18%, used for energy 
purposes; and 27.5% sent to a controlled dump (see 
Graph 8.2). The situation is expected to change con-
siderably as of 2009 with the massive implementa-
tion of organic fraction collection.

The organic matter that is collected selectively 
(85,319 tonnes in 2008) is sent to eco-parks, which 
are environmental facilities where it is treated and 
turned into agricultural compost or used to gener-
ate biogas. 

Said environmental installations also receive 
most of the other fraction, i.e. that which is not 
included in the waste collected selectively. At these 
plants, this fraction is separated using optical, 
inductive and manual processes, etc. to incorpo-
rate waste such as containers into the recycling 
chain. It is calculated that approximately 35% of the 
other fraction is low-quality organic matter, which 
is therefore not processed as compost, but rather 
sent to the waste dump. 

The other-fraction waste collected in 2008 was 
treated at the following installations: 

• Eco-parks 1 and 3, which received 31.7% of the 
other fraction (183,321 tonnes). 

• El Besòs Incineration Plant, which treated 26.7% 
of the other fraction (154,961 tonnes). 

• Transfer plants (controlled dumps), which re-
ceived 41.2% of the remaining fraction.

Section 8. WASTE PRODUCTION AND MANAGEMENT

Graph 8.1. Source and evolution of the waste collected in 
Barcelona

Graph 8.2. Final destination of waste (2008)
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8.1.3. Recycled municipal waste
Des del 2001, la fracció de recollida selectiva s’ha 

incrementat un 188%. Per contra, en aquests vuit 
anys la fracció resta s’ha reduït en més de 20 punts, 
del 86,6% al 66,4% (vegeu Taula 8.2 i Gràfic 8.3). 
L’any 2008 els residus recollits a partir de la recol-
lida selectiva han representat el 31,93% respecte al 
total de residus (289.772,7 tones). Actualment es 
recullen de forma selectiva 0,49 kg/hab·dia.

The actions taken by the City Council to encour-
age citizens to adopt good habits when processing 
their waste (domestic and commercial waste), as 
well as the growing citizen commitment, have made 
it possible to increase the weight and quality of the 
fractions collected selectively year after year.In this 
sense, actions have been taken carried out to pro-
vide information about selective waste collection at 
every home, shop and market. There have been spe-
cific campaigns for the implementation of organic 
waste collection in those city districts where this 
system is in place and the use of municipal waste 
collection centres for selective waste collection has 
been promoted, including actions such as the distri-
bution of packs of differentiated bags. 

According to a study by ECOEMBES, in 2007, 88% 
of the population of Catalonia regularly recycled 
waste. This figure represents a significant increase 
in comparison with 2005, when the figure was only 
66%. 

The Habits and Values Survey on the Environ-
ment and Sustainability that has been carried out 
since the year 2000 shows that the separation of 
domestic waste is a practice that is gaining ground 
in Barcelona homes and that citizens find fewer and 
fewer difficulties in separating waste. 

Section 8. WASTE PRODUCTION AND MANAGEMENT

Table 8.2. Evolution of selective collection in Barcelona

Table 8.3. Evolution of the total waste generated in 
Barcelona (2001-2008)

2001 2002 2003 2004 2005 2006 2007 2008

Organic matter 14,098.7 27,641.6 74,684.8 86,721.5 86,295.5 86,207.7 86,913.6 85,319.1

Paper and cardboard 27,253.0 27,905.0 57,199.8 65,162.8 79,268.4 85,944.5 94,855.7 97,801.9

Glass 16,774.1 18,256.0 20,052.8 21,675.1 23,859.4 25,901.1 29,834.1 31,285.3

Containers 8,080.3 9,503.8 10,644.4 11,696.1 12,661.2 14,086.0 17,052.8 18,462.2

Large-size waste 22,767.8 23,949.0 28,222.2 30,321.7 31,267.3 31,803.2 31,577.5 29,841.7

Clothing/textiles 23.8 117.4 497.5 488.8 1,665.9 1,466.5 1,861.2 2,417.1

Other fractions 11,716.1 13,508.2 14,775.2 14,746.0 18,821.0 21,863.9 24,963.3 24,645.4

Total 100,713.3 120,881.0 206,076.7 231,812.0 253,838.7 267,272.9 287,085.1 289,772.7

Population 1,505,325 1,527,190 1,582,738 1,578,546 1,593,075 1,605,602 1,595,110 1,615,908

kg/inhab./year 66.88 79.12 130.20 146.85 159.34 167.1 180.0 179.3

kg/inhab./day 0.18 0.22 0.36 0.40 0.44 0.46 0.49 0.49
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Citizens have also increased their waste-separa-
tion habits and, in the period between 2001 and 
2008, annual collection rates rose from 67 kg in 
2001 (180 g/inhabitant/day) to almost 180 kg in 
2008 (490 g/inhabitant/day). 

Organic matter and paper and cardboard are the 
fractions whose percentage has increased most 
since 2001: 516% and 248%, respectively (see Table 
8.3 and Graph 8.4). 

Organic matter represented 30.3% of the total 
waste collected selectively. Special consideration 
must be given to the fact that until 2008, the col-
lection of organic matter was in place in just 34% of 
the city. 

As far as the other fractions are concerned, paper 
and cardboard represent 33% of the waste collected 
selectively; glass represents 10.4%; containers, 
5.9%; large-size waste, 11.1%; clothing and textiles, 
0.6%; and the other fractions, 8.7%.

The average yield of the metropolitan light con-
tainer selection plants stands at 63% (63% of the 
incoming product is recycled). The recycled mate-
rials (PET, PEAD, Bric, steel, aluminium, etc.) are 
sent to the recyclers and are used as raw materials 
for manufacturing a variety of utensils (not only 
packaging).

Additionally, there are agreements between the 
Waste Agency of Catalonia and the Integral Man-
agement Systems (SIG) Management Entities to 
assure compliance with the Directive on the Man-

agement of Electric and Electronic Device Wastes 
(RAEE), while PROGREMIC 2007-2012 establishes 
management systems to comply with the Directive 
on vehicles at the end of their useful life and the 
Directive on batteries (with the aim to achieve the 
selective collection of 25% in 2012).

8.2. Measures taken in recent 
years to reduce the generation 
of wastes and to optimise their 
management and treatment

8.2.1. Prevention strategies 
In recent years, there have been many pro-

grammes aimed at preventing waste. These include 
the following:

• Search for voluntary agreements for the reduc-
tion of the use of paper in offices and the collec-
tion of used oil in bars and other establishments. 

• Distribution of reusable cloth bags at the munici-
pal markets. 

• “Let’s make compost in the park”: collective com-
posting by citizens. There are currently 31 garden 
composters and 13 urban composters. 

• “Better than new, 100% old“: promotion of the 
purchase of second-hand products. Information 
is provided on repair workshops for furniture and 
domestic appliances and resources are provided 
to encourage owners to repair their own. 

Section 8. WASTE PRODUCTION AND MANAGEMENT

Graph 8.4. Evolution of selective collection by fractions, 
in annual tonnes (2001-2008)
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• Ideas with “AEffect”: catalogue of intangible gifts 
for showing our Affection, but reducing their Ef-
fect on the environment. 

• Exchange markets: where nothing can be bought 
or sold, only swapped. 

• Food Bank: recovery of food that cannot be sold 
but is consumable and its distribution among the 
needy. 

• More sustainable parties: various institutions 
hire reusable crockery and glasses and portable 
dishwashers.

8.2.2. Incentives for selective collection
The collection of waste is adapted to the ur-

ban fabric of each city district to make selective 
waste-collection easy for citizens. Whereas in most 
districts of the city waste is deposited in street con-
tainers, in the historic quarter or emblematic areas, 
the bags are collected directly from the street and, 
in newly created or refurbished areas, pneumatic 
collection services are installed. Furthermore, the 
organic waste of 2,400 establishments is collected 
at the door, together with paper and cardboard 
waste in 26,000 shops.

In 2008, Barcelona had a network of 12 city-quar-
ter green points (small areas in which citizens can 
throw away the waste they cannot put in the other 
containers in the street), 7 zone green points (large 

dimensions), 8 trucks with 96 stops a week and 1 
mobile green point for schools.

The visits to the green points have increased by 
151% in comparison with 2004, totalling 452,735 in 
2008 (see Graph 8.5). 

The Plan for the Implementation of the Selec-
tive Collection of Organic Matter, which was 
launched in 2009, aims to increase the amount of 
organic waste collected, together with its qual-
ity, by extending its collection to the entire city 
(with 5,401 containers), launching communication 
campaigns (sending specific information to 100% 
of the homes and giving away free bins to more 
than 50%) and modifying the type of containers. All 
this is aimed at reducing the percentage of incor-
rect waste to 15% (compared with 31.6% in 2008) 
in order to improve the production of compost and 
increase the collection of the organic fraction to 
55% in 2012. 

The service for collecting waste from shops, 
which was offered to large waste producers and 
commercial areas until now, will also be extended 
to the so-called ‘major’ producers, such as restau-
rants and greengrocers.

20% of the containers that are replaced will be 
reused in cooperation projects or sold to other 
municipalities. The plastic and scrap metal from 
the remaining 80% of containers will be completely 
recycled. 

Section 8. WASTE PRODUCTION AND MANAGEMENT

Table 8.5. Number of visits to the green points in 
Barcelona 
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8.2.3. Citizen awareness
The green point in La Sagrada Família district is 

the first to have an environmental classroom de-
signed to raise citizen awareness through activities 
targeting schoolchildren and adults. These class-
rooms will be extended to all the green points. 

The mobile green point for schools is a truck that 
tours schools so that students can deposit their 
waste. Its high demand (during the academic year 
2007-2008, it was used by more than 29,000 stu-
dents) indicated the need for a second mobile unit. 

Other actions for increasing social awareness 
include the following:

• Ongoing mass information and awareness 
raising campaign aimed at every home through 
the informative magazine published by the City 
Council. 

• Advertisements endorsed by TV personalities. 

• Environmental awareness raising through 
programmes such as School Agenda 21, Action 
21 or the programme titled “More Sustainable 
Municipality”, targeting teachers and school 
children, organisations and businesses and 
municipal departments respectively. 

• Environmental education campaign for the 
prevention of municipal waste aimed at the food 
retailing sector. 

• Publication of 14 environmental education 
guides (e.g. 4 simple proposals for reducing 
waste, 10 strategies for preventing waste, etc.). 
These are distributed en masse and can be 
downloaded from the website free of charge. 

There are also incentives and dissuasive measures 
for promoting selective waste collection, e.g. the 
frequent use of green points leads to a discount of 
up to 11% on the Metropolitan waste-processing 
tax.

In 2008, there were more than 9,400 inspections 
of shops and the corresponding sanctions were 
imposed on those that failed to separate their 
waste correctly.

Section 8. WASTE PRODUCTION AND MANAGEMENT
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8.2.4. Barcelona will be the first city in 
the world to adapt all it containers

The new containers include ergonomic and visual-
identification innovations (tactile and chromatic 
elements), a height that makes it easy for shorter 
people or people in wheelchairs to deposit their 
waste, manual lever or pedal opening systems, de-
layed closing system, tactile marks, etc. to guaran-
tee their use by all. 

8.2.5. Waste management as an instru-
ment of social reinsertion

Barcelona collaborates with various social inser-
tion institutions to manage their waste:

• The traditional activity of rag-and-bone men 
has been maintained and the installations and 
activities have been turned into a green point for 
collaborating city districts. This is a pioneering 
initiative in Spain.

• Since 2004, three social-insertion businesses col-
lect furniture as subcontractors of the businesses 
that hold the corresponding tenders. The service 
employs 6 workers of the said insertion compa-
nies. 

• Since 2004, a cooperation framework has been in 
place between the City Council and the ‘Friendly 

Clothing’ programme: the Civic Agreement for 
a Clean and Sustainable Barcelona, aimed at 
promoting selective collection of used clothing in 
the city. The project provides direct and indirect 
employment for approximately 14 people. 

• Various institutions staff a number of collection 
centres in Barcelona to scrap or repair furniture, 
domestic appliances and other objects in order 
to increase waste reuse. The activity employs 11 
people.

8.2.6. Waste for energy
The waste recycling process produces 50,912 

tonnes of steam per year, which is sold to Distri-
clima for the district heating & cooling of 22@ 
and 144,761 MWh that are sold to Red Eléctrica de 
España. (see Section 1).

This service is offered at present to an extension 
of over 200,000 m2 roof area with the Heating 
District, of a total extension of 1,000,000 m2 that 
is expected to be connected by the end of the year 
2010.

The following graph shows that in 2008, 321,178 
tonnes of waste (35.4% of the total) were used for 
energy recovery purposes.

Section 8. WASTE PRODUCTION AND MANAGEMENT

Figure 8.1. Flow chart of the integral urban solid waste plant of Sant Adrià del Besós
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8.3. Goals and measures for the 
future

8.3.1. Prevention in the production of 
waste, a priority for Barcelona

The prevention of waste is one of the main chal-
lenges facing the management of municipal waste 
in Barcelona. Accordingly, a Plan for the Prevention 
of Municipal Waste of Barcelona (PREB) is currently 
being drawn up that aims to meet the targets for 
reducing the production of waste set down in the 
Catalonia Municipal Waste Management Pro-
gramme (PGRMC). The need to come up with pre-
vention policies for the management of municipal 
waste stems from the evolution of the culture and 
awareness of this environmental issue and improve-
ments to management results. 

The main objectives of this area of work are as 
follows:

• To reduce in a relevant and quantifiable manner 
the production of municipal waste generated in 
the city (total or by sectors). 

• To improve the knowledge and habits of the 
population in the prevention of waste, encourag-
ing a culture of prevention. 

• To implement quantifiable processes, mecha-
nisms and instruments that favour prevention 
awareness and actions.

The plan will be structured into six main action 
areas (public administration, citizens, emblematic 

sites, economic activities, education centres and 
institutions), for which a variety of programmes and 
specific actions will be put in place. The communica-
tion programme is common to every area.

8.3.2. Barcelona will improve waste col-
lection over the next eight years

Since November 2009, Barcelona has had a new 
cleaning and waste-collection contract, which will 
run until 2017. The aim is to improve the service by 
increasing the number of collection points by 37%: 

• The selective collection of waste will be extended 
on a door-to-door basis to schools and shops 
(including restaurants and greengrocers). 

• The collection of the organic fraction will be ex-
tended to the entire city of Barcelona (until now, 
it was applied to only one third of the city; (see 
details in the previous section). 

• The businesses that provide this service will 
adopt environmental improvements such as noise 
reduction, the use of sustainable fuels and the 
reduction of water consumption. 

• The triple selective waste collection points (glass, 
paper and cardboard, containers) will be in-
creased from 1.4 every 700 inhabitants to one for 
every 500 and from 23,700 containers to 27,000, 
an increase of 14%.

A parallel communication campaign will be car-
ried out in three stages: prior to the installation of 

Section 8. WASTE PRODUCTION AND MANAGEMENT
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the containers, in order to raise expectations and 
receptiveness; during the installation of the con-
tainers, in order to provide information on what 
has to be done, why and how; and following their 
installation, involving backup actions, in order to 
clarify doubts and provide more detailed messages. 
During the campaign, fridge magnets and recipe 
books will be distributed, visits will be made to 
processing plants and the ‘organic matter bus’ will 
be set up, etc. 

The new contract has a budget of ¤1994 million 
and is expected to create 4,061 direct jobs (283 jobs 
more than the previous contract) and 1,248 indirect 
jobs.

Over the next four years, Barcelona will increase 
the number of green points in its districts by 120% 
through the Green Points Plan 2008-2011. The City 
Council has plans for 13 new green points in its 
quarters, in addition to existing ones. The aim of 
this new plan is to help citizens improve their waste 
management at a time when extending organic 
waste collection to the entire city will close the 
waste recovery cycle. 

8.3.3. Barcelona is working within a new 
legislative framework for waste
• The new Metropolitan Programme for Munici-

pal Waste Management 2009-2016 (PMGRM) 
includes the main lines for the prevention and 
management of waste for the next six years in the 
Barcelona Metropolitan Area (made up of 33 mu-
nicipalities) in accordance with the provisions of 
PGRMIC 2007-2012. It is based on a management 
hierarchy according to Directive 2008/98/EC and 
prioritises the measures that save greenhouse 
gas emissions, incorporating the goals of PRO-
GREMIC

1. Prevention and minimisation

2. Reuse

3. Tangible enhancement

4. Energy enhancement

5. Elimination - dumpìng

 The aim is to make use of 55% of the waste in 
the metropolitan area, for which four lines of 
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action have been drawn up: the search for vol-
untary agreements, the development of its own 
regulatory framework, encouraging citizens to 
change habits and participation in legislative and 
social debates. It also envisages the treatment 
of 100% of the remainder fraction by means of 
mechanical-biological treatment plants, in order 
to take advantage of the decomposition of the 
organic matter for the generation of biogas and 
the construction of a new energy enhancement 
plant (400,000 t/year) to the detriment of new 
controlled dumps, avoiding greenhouse gas emis-
sions in this way.

• The Programme for Municipal Waste Manage-
ment of Catalonian 2007-2012 (PROGREMIC) 
establishes targets for the reduction, recycling 
and overall assessment as defined by the Waste 
Agency of Catalonia. As far as prevention is 
concerned, it sets the target of a 10% reduction in 
waste production for 2012 over the 2006 figures 
(2% organic matter, 2% paper and cardboard, 1% 
glass, 1% light containers, 4% large size waste). 

• The Action Plan for the Municipal Waste Man-
agement of Catalonia 2005-2012 is the roadmap 
for deploying PROGREMIC and responding to 
the problems arising from the production of 
waste and the end of the service life cycle of the 
large controlled dumps. The plan proposes a new 
model based on the application of prevention 
measures that foster sustainable consumption, 

the efficient selective collection of all the frac-
tions, the implementation of the collection of the 
organic fraction across Catalonia, the processing 
of the other fraction to make use of materials and 
resources, the planning of the treatment instal-
lations for favouring proximity, active citizen 
participation and the dissemination of the actions 
taken.

The targets set and the current level of compli-
ance are given in Table 8.3.

Appendix 3 of the PROGREMIC (legislative frame-
work) includes the following European directives, 
whose provisions incorporate and enforce the fol-
lowing: 

• EC Directive 2006 of the European Parliament 
and of the Council, dated 5 April 2006, on waste. 

• EC Directive 2204/12, of the European Parliament 
and of the Council, dated 11 February 2004, which 
amends EC Directive 94/62, on containers and 
container waste. 

• EC Directive 1999/31, of the Council, dated 26 
April 1999, on the dumping of waste. 

• EC Decision 2003/33, dated 19 December 2002, 
which provides the criteria and procedures for 
admitting waste at the dumps in accordance with 
Article 16 and Appendix II of EC Directive 1999/31.

Table 8.3. Collection and enhancement goals

PROGREMIC 
2007-2012

Percentages 
achieved

Fraction 2012
Barcelona 
2008

Catalonia 
2008

Organic matter 55%* 27.5% 21%

Paper & cardboard 75% 63.1% 53%

Glass 75% 51.9% 38%

Light containers 25% 17.9% 23%

Large waste - 138.6% -

* With a maximum of 15% unsuitable materials
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8.4. Historical and geographical context

Barcelona, a city with a lot of narrow streets 
The wide variety of street types in barcelona prevents the homogeneous collection of its 

waste. Accordingly, the city’s waste management has had to adapt to different sections of 
the city, providing a service that is available for all concerned and coherent with the environ-
ment in which it takes place. 

Barcelona, a city with different uses 
A single street in barcelona can have a wide variety of uses, ranging from homes to shops, 

restaurants, bars, small businesses, hotels and apartments, etc. This fact, which is positive as 
far as the different uses are concerned and the synergies they create, makes waste manage-
ment more difficult. 

Barcelona, a tourist city with a new population 
The tourism attracted by the city corresponds mainly to young people who come in search 

of leisure activities and who are unconcerned about leaving a trail of waste and litter behind 
them. Short weekend breaks attract tourists to barcelona who generate a lot of waste and 
often fail to deposit it in the specially designated areas or elements. Over the last 10 years, 
tourism in barcelona has increased by 124%, attracting a total of more than 6.6 Million visi-
tors a year. In addition, the number of immigrants in the city has also increased considerably 
in recent years and, according to the 2009 census, the figure now stands at around 280,000. 
It must also be stressed that this new population segment has yet to acquire any consider-
able degree of environmental awareness. 

Barcelona, a city with a growing environmental awareness 
Despite the existence of several green points across the city, there are still many citizens 

who dump furniture, clothing and other large-size waste in the street. With the arrival of the 
new containers, which are accessible for all, and the numerous communication campaigns 
associated with this new phase of waste-prevention, it is hoped that the people of barcelona 
will make better use of the existing facilities and increase the percentages of selective waste-
collection, thereby keeping the streets of the city cleaner. 

Barcelona, a city that started late but is learning fast 
Its political and administrative past has meant that the city of barcelona did not start work-

ing on waste management until the end of the 1970s. In 1979, citizens still left their rubbish 
in the street, where it was collected by the municipal services. Later, the implementation of 
containers across the entire city gave rise to a network that was sufficiently large to guaran-
tee waste-collection in every district. The city is currently improving its management pro-
cesses, but it must be remembered that it has been working on it for only a relatively short 
period.
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8.5. For further information…

Figures on waste in Barcelona. 2001-2008 
Report. Barcelona City Council

PROGREMIC.
http://www.arccat.net/ca/publicacions/pdf/agencia/programes/exp_publica/progremic.pdf

Metropolitan Programme for Municipal Waste Management 
http://www.amb.es/web/emma/residus/gestio/gestio_residus

Presentation of the new waste-collection and cleaning contract 2009-2017.
Barcelona City Council. February 2008.
http://w3.bcn.es/fitxers/home/08012dossnovacontracta.157.988.pdf

Barcelona City Council Environmental Website 
http://w3.bcn.es/XMLServeis/XMLHomeLinkPl/0,4022,366290121_412983756_1,00.html 

Website of the Environmental Institute of the Barcelona Metropolitan Area 
http://www.amb.cat/web/emma 
http://www3.amb.cat/ema/docum/dades_ambientals_08.pdf 

Environmental education guides 
http://www.bcn.es/agenda21/ >publicacions > guies d’educació ambiental 

School Agenda 21. The mobile School Green pointer reaches all the education centres included in 
the Barcelona Sustainable Resource Centre. 
Barcelona City Council 
http://80.33.141.76/agenda21/a21escolar/portal/documents/1-InformacioPVME_09-10.pdf 

Barcelona will have containers adapted for all Barcelona City Council. 
May 2009 
http://www.prevencionintegral.com/@media/noticias/contenedor0.pdf 

Green Points Plan of Barcelona 
http://w3.bcn.es/fitxers/bcneta/puntverd.894.480.pdf 

City quarter green point 
http://www.bcn.es/neta/ca/gestioresiduspuntverdbarri. html 

What is a green point or collection centre? 
http://w10.bcn.es/APPS/stnbcneta/ca/html/base.jsp? seccion=c_2.jsp&menu=3&submenu=1 

Website of the Environmental Classroom of the green point in La Sagrada Família district 
http://www.aulambiental.org/QuiSom.htm 

Public enterprise Tersa and the Engrunes Foundation sign a collaboration agreement for the 
joint management of collection centres 
http://w3.bcn.es/V52/Serveis/Noticies/V52NoticiesLlistatNoticiesCtl/0,2138,100671812_104264490_1_
817414168,00.html? accio=detall&home=HomeBCN&nomtipusMCM=Notes+de+premsa 

Website of Friendly Clothing 
http://ca.robaamiga.cat/ 
http://www.bcn.es/neta/ca/gestioresidus-robaamiga.html
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Section 9.

WATER CONSUMPTION

Barcelona, a city committed  
to the new water culture
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Section 9. WATER CONSUMPTION

9.1. Evolution of water 
consumption

Barcelona takes its supply mainly from sur-
face water, although in recent years it has 
significantly increased its use of underwater 

resources from the phreatic level and reused water 
from treatment plants. In the near future, the use of 
desalinated seawater will also play a prominent role 
(see Graphs 9.1 y 9.2).

Thanks to various awareness raising campaigns, 
the people of Barcelona are very conscious of the 
shortage of water. Barcelona is one of the cities of 
Europe with the lowest domestic consumption (ap-
proximately 100 hm3 in 2008), 15% less than in the 
year 2000. 

These measures form part of the citizen commit-
ment to a new water culture whereby water is not 
only considered to be a resource, but also a valu-
able part of the ecological heritage. 

In Barcelona, 66% of all consumption is domestic, 
30% corresponds to shops and industry and 4% 
to municipal facilities. Since the year 2000, water 
consumption has fallen annually by 0.8% in homes, 
0.6% in shops and industries and 5.2% in services 
(see Graph 9.3). 

Water consumption also decreases with respect 
to the population density and the extension of 
green areas (see Graphs 9.4. and 9.5).

Graph 9.1. Water consumption/annual rainfall ratio in 
Barcelona. 

Graph 9.4. Water consumption/population density ratio 
(2000-2008)
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Graph 9.2. Water consumption/source of collection ratio 
for 2008

Graph 9.3. Evolution of annual water consumption in the 
city of Barcelona, where it may be observed that water 
consumption has decreased in all sectors (domestic, 
commercial, industrial and municipal services).
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Section 9. WATER CONSUMPTION

9.1.1. Water metering
Potable water is supplied by the company Aigües 

de Barcelona (Agbar), based on the readings of 
individual meters installed in homes, business 
premises and industries. 99.61% of domestic clients 
and 99.94% of non-domestic users have meters (see 
Graph 9.6). 

Today, only 0.3% of users continue to receive 
their water supply via the storage of water in 
private tanks, a system that is being withdrawn 
(at an average annual rate of 9%) and replaced by 
direct supply and meters. Across the metropolitan 
area, the proportion of supply via storage tanks in 
comparison with direct water supply fell from 1.5% 
in 1994 to 0.41% in 2008.

9.1.2. Water consumption by sectors

Domestic consumption

Thanks to the measures that have been put in 
place, per capita consumption fell by 20% during 
the 2000-2008 period. In the domestic sector, it 
stands at 112.9 l/day (2008), well below the Spanish 
average (160 l/inhabitant/day) and puts Barcelona 
in sixth place on the ranking of European cities in 
terms of water-saving (Report 2007: Urban Eco-
system Europe, 26 EU big cities). If overnight stays 
made by tourists are also included, this average 
falls to 110 l/inhabitant/day, a figure that is very 
close to that defined by experts as the target for 
sustainability. Indeed, since the year 2000, it has 
fallen by 15.5% (see Graph 9.7). This significant re-
duction is the result of technological improvements 
and improvements to the efficiency of domestic ap-

Graph 9.5. Ratio between water consumption and the 
greenfield surface area of Barcelona (2000-2008). 

Graph 9.6. Percent evolution of metered consumptions. 
At present, almost 100% of the non-domestic 
consumptions are fitted with individual meters, and over 
99.60% of the domestic consumptions have individual 
meters as well.

Graph 9.7. Evolution of per capita water consumption in 
the domestic sector in Barcelona.
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pliances, the modernisation of infrastructures and 
citizen awareness of saving and the rational use of 
this resource, as well as tariffs applied according to 
consumption stages.

Industrial and commercial consumption

In the commercial and industrial sector, water 
consumption per person has also fallen by 14.2% 
since the year 2000 (see Graph 9.8). 

Municipal consumption

Mention must also be made of the fact that the 
City Council has joined these efforts and the mu-
nicipal services reduced the level of drinking water 
consumed per capita by 58% between 2000 and 
2008 (see Graph 9.9) thanks to improvements made 
to irrigation systems and to the increase in the use of 
phreatic water for cleaning the streets and watering 
parks and gardens. There has also been a reduction 
in municipal facilities and buildings, which consumed 
856,656 m3 in 2008, 6.2% less than in 2004. 

9.1.3. Distribution efficiency
The performance (ratio between the outgoing 

and incoming flow volumes of the system) of the 
water distribution network in the metropolitan area 
was 82.3% in 2008 (see Graph 9.10). Besides leaks, 
the figures also include the water that is consumed 
without control and the errors in measuring the 
water that is supplied. Performance has evolved 
positively thanks to improvements made to the 
distribution network through their sectorisation 
(division of the network into small management 
sectors) and through the use of leak detection sys-
tems to prevent possible wastage. 

The physical losses of potable water in the distri-
bution pipes are at a technical minimum, namely 
6%. 

Graph 9.8. Evolution of per capita water consumption in 
the industrial and commercial sector

Graph 9.9. Evolution of the per capita water consumption 
of the municipal services in Barcelona.

Graph 9.10. Evolution of flows and yields in the Barcelona 
Metropolitan Area.
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9.1.4. Compliance with the EU Water 
Framework Directive

In accordance with the EC Water Framework Di-
rective (2000/60), water cycle policies in Catalonia 
and Barcelona are based on achieving a suitable:

• guaranteed supply of quality water resources for 
water users.

• management of the water cycle based on its eco-
logical and social values

In accordance with this directive, the following 
strategies are promoted and carried out:

• Generation of new public and private water re-
sources to improve the supply. Worthy of mention 
here is the desalination plant of El Baix Llobregat, 
which started operations in summer 2009, with 
a capacity for producing more than 60 hm3/year 
of potable water (25% of the water supplied in 
Barcelona and its metropolitan area). 

• Citizen and corporate awareness of the need to 
save and use water efficiently (see Section 9.2.3). 

• Efficient use of water for irrigating parks and 
gardens with a view to freeing up resources, 
reassigning uses in accordance with quality and 
reducing the sources of diffuse pollution (see Sec-
tion 9.2.5). 

• Reuse of purified water to release part of the top 
quality water reserves (see Section 10). 

• Reduction in the pollution caused by domestic 
use to guarantee the water quality of the rivers 
and aquifers through the purification plants of El 
Besòs and El Llobregat (see Section 10). 

• Protection, improvement and regeneration of all 
the underground water masses with the injection 
of purified water into the aquifers (see Section 10). 

• Promotion of the sustainability of river areas 
thanks to the purification of wastewater, which 
improves the quality of the river water and 
enables the recovery of the associated areas and 
their being opened up to citizens, as in the case of 
El Besòs River Park (see Section 10).
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9.2. Measures taken in recent years 
to reduce water consumption

9.2.1. Minimisation of distribution losses
Various measures have been actively implement-

ed to minimise losses in the distribution of potable 
water and improve its control, thereby reaching the 
theoretical technical limit: 

• Sectorisation of the distribution network 

• Renewal and repair of the distribution network. 

• Installation of high-precision electronic meters, 
which detect leaks, notify to the client and cor-
rect them more quickly. 

• Reduction of own consumption during treatment 
and distribution processes, e.g. reducing the vol-
umes of water used in the treatment process. 

The potable water distribution network is regu-
larly submitted to exhaustive checks to guarantee 
it is working adequately. Urgent repairs have been 
reduced in recent years thanks to improved man-
agement processes (see Table 9.1).

99.94% of non-domestic users have meters (see 
Graph 9.2).

9.2.2. Incorporation of efficiency criteria 
in water use

The General Environmental Bylaw of Barcelona 
(1999) devotes a whole chapter to the environmen-
tal aspects of water.

Its update will include measures aimed at pro-
moting responsible consumption, such as the 
prohibition of practices that involve the correct or 
excessive use of water (negligence in the immedi-
ate repair of leaks on mains pipes, lack of control, 
incorrect maintenance or use of hydraulic facilities, 
hydrants and irrigation systems) and all other ac-
tivities that give rise to the uncontrolled dumping 
of water into public thoroughfares or territory. In 
addition, these infractions will be legislated.

9.2.3. Awareness raising campaigns
Demand management is a key issue in reduc-

ing users’ water consumption levels. Accordingly, 
citizen awareness is being actively raised through 
campaigns, educational activities, publications, etc 

Drought management 

In order to anticipate drought situations, the City 
Council has drawn up the Municipal Action Plan for 
the Risk of Drought, which contemplates drastic, 

Table 9.1. Evolution of annual urgent repairs of Agbar.

 2004 2005 2006 2007 2008

Number 4,872  4,657     4,583     4,565     4,061     

Length  (km) 4.9     4.6     4.6     4.6     4.4     
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specific measures to save water, as well as to inform 
and raise awareness among the population. 2007 
and 2008 were marked by long periods of drought. 
The various agents responsible for water manage-
ment work hard to avoid restrictions and obtain 
new water resources through the recovery of irriga-
tion channels and wells and the reuse of purified 
water, among others. At the same time, the citizen 
awareness and information work was intensified 
with the publication of specific material and a 
far-reaching awareness campaign that included a 
specific website (see Figure 9.1).  

The water bill as a tool for citizen aware-
ness

The water tariff system differentiates the type 
of user (domestic or industrial/commercial) and 
the type of home or industry (in accordance with 
the nominal flow volume that is contracted). This 
tariff system has a fixed service quota for the avail-
ability of the service and a variable component 
depending on consumption, divided into stages (for 
each stage, the price applied per unit consumed 
is higher). The aim is to encourage responsible 
consumption and penalise excessive consumption 
in the domestic sector and in the industrial and 
commercial sectors. The bill is also used to provide 
tips on the rational use of water, using the space 
reserved for personalised messages. 

Educational programmes and awareness 
raising campaigns

The Agbar Water Museum, which is dedicated 
to continental water, promotes knowledge and 
values from a vital, recreational and educational 

experience using educational programmes. In 
2008, 21,000 schoolchildren took part in itineraries, 
workshops and visits. The City Hall also runs the 
programme entitled ‘How does Barcelona work?’, 
which promotes visits to facilities associated with 
water management, such as the sewers or river 
water tanks. It also publishes a variety of teaching 
resources (see Figure 9.2) and carries out awareness 
raising campaigns (see Figure 9.3)

9.2.4. Demand management: water qual-
ity according to uses

Since 1998, Barcelona has promoted the use of 
underground water for uses other than human con-
sumption by means of the Plan for the Use of the 
Water in the Subsoil, which was recently updated 
(see Section 9.3). 

Figure 9.2. At the City Council’s environmental 
information centres, diverse resources and materials 
are available for the performance of educational 
activities on water topics, such as the children’s story 
“Drop the Inventor and the Never-Ending Water”, the 
environmental education guide “Water and the City”, 
and brochures with advice on how to save water.

Figure 9.1. Specific websites on the drought became 
a channel of constantly updated information on the 
drought’s evolution and the state of water resources in 
the period 2007-2008, which was especially marked by 
a long drought episode. Supplementary measures were 
also implemented to reduce consumption, such as the 
distribution of savings mechanisms to large consumers, 
sports facilities and directly to citizens.
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The aim is to gradually replace the use of potable 
water with phreatic water in applications such as 
irrigation for parks and gardens in the city, orna-
mental fountains, street-cleaning, sewers and water 
retention tanks, fire fighting water and the refill 
of the River Besòs. This also helps to control the 
increase of the phreatic level on a local scale, which 
makes it possible to reduce filtration in under-
ground areas and, in particular, the underground 
train network. 

Almost 20% of the total amount of water con-
sumed by municipal services corresponds to phre-
atic water, which represents a significant increase 
in comparison with previous years (see Table 9.2). In 
addition, over the last 14 years, despite the fact that 
the city’s green surface area has grown by 12%, the 
consumption of potable water for this use has been 
cut by 69%. 

The civil engineering work planned for the com-
ing years will allow for progress in this area, obtain-
ing 670,000 m3 of regenerated or phreatic water.

9.2.5. Other saving measures
In accordance with the Municipal Action Plan, the 

City Council has developed several saving mea-
sures, including the following: 

• Saving measures for parks and gardens, such 
as controlling irrigation programmes, replacing 
irrigation elements with more efficient devices, 
the installation of rain sensors and the selection 
of species that are more suited to the Mediterra-
nean climate. 

• Regulation of the flow volume in public and orna-
mental fountains: all the fountains have taps with 
timers and public fountains are being fitted with 
flow volume regulation devices. 

• Recirculation of the water used in ornamental 
fountains. 

• Encouraging savings in publically financed build-
ings. 

• Actions aimed at reducing consumption in mu-
nicipal buildings, such as mechanical cleaning 
instead of hosing-down processes at markets or 
the promotion of the School Agenda 21.

Figure 9.3. In the years 2002-2004, together with the NGO Ecologists in Action and the Catalan Water Agency, the City 
Council promoted a pioneering project that consisted of visits to homes to determine possible spheres of water savings, 
the subsequent distribution of over 3,000 devices for toilets and taps, and lastly, the follow-up of the savings achieved 
according to the water bills.

2004 2005 2006 2007 2008

Percentage of public consumption of ground water versus the total 
water consumption by the Barcelona City Council

8.4% 9.9% 10.1% 11.0% 19.5%

Table 9.2. Evolution of ground water consumption by the municipal services.
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9.3. Goals and measures for the 
future

9.3.1. Technical plan for the use of alter-
native wáter resources 2008-2011

This involves the updating of the 1998 Plan for 
the Use of Subsoil Waters of Barcelona and includes 
new targets and other water resources besides the 
subsoil waters in order to reduce the consumption 
of drinking water by the municipal services. This 
new plan is both ambitious and complete and iden-
tifies existing water resources, analyses the uses 
and requirements they can meet according to their 
chemical and biological characteristics, dimensions 
the potential demand and determines the infra-
structures they require. A key result of this plan is 
the global map of alternatives to potable water in 
Barcelona, providing details of the water network 
of the entire city, guaranteeing synergies between 
the various municipal and private operators in the 
city and thereby contributing to the consequent 
environmental, economic and social improvement 
of supplies. 

The plan shows the importance of existing re-
sources that can be used in terms of phreatic water 
and the water regenerated at the purification plant 
of El Prat de Llobregat, as well as the water from 
underground infrastructures (such as the under-
ground train network), which total a volume of 16.6 
hm3/year (see Table 9.3).

In accordance with the analysis of the available 
resources and requirements, as well as the required 
water quality, the plan puts forward ideas for a se-
ries of actions (collection and distribution network) 
to be carried out in the city during the 2008-2011 
period in relation to the creation of new non-po-
table water distribution systems and the improve-
ment of existing systems.

The aim of the plan is to cover 90% of the needs 
of the municipal services with alternative water 
resources over the next 12 years. The total budget is 
56.74 million euros, of which this mandate includes 
an investment of 8.5 million euros. Specifically, the 
plan aims:

• To supply all green areas with a current consump-
tion of more than 3000 m3/year and those with 
lower consumption levels located in areas af-
fected by programmed actions

• To supply non-potable water to all the road clean-
ing stations and fire stations

• To provide water for all the municipal sports 
facilities in Montjuïc and the city’s major facilities

• To supply the magic fountain of Montjuïc, the 
waterfalls and fountains of María Cristina, the Es-
panya Industrial lake and the fountains and lakes 
in the area covering the actions programmed.

Type of resource
Volume used 

(hm3/year)
ACA concession volume 

(hm3/year)
Potential volume  

(hm3/year)

Phreatic water

Available for 
catchment

Phreatic  
Barcelona Plan

0.42 1.01 2-3*

Alluvial phreatic of 
Besòs

0.43 0.51 5-8*

Depletions of underground 0.15 0.29 3**

Regenerated water EDAR Llobregat 0 2.6***

Rainwater Natural streams of Collserola 0

Natural total resources 1,00 1,81 16,60

* Data from ACA-UPC

** Data from TMB and feasibility subject to the study of quantities

*** Data from EDAR Llobregat according to the envisaged facilities 
   

Table 9.3. Summary of the city’s available water resources (used and potential) (2009)
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9.3.2. The Water management plan of 
Catalonia programmes measures
1. The River Basin District Management Plan of 

Catalonia (PGDCFC), which is a planning instru-
ment for the 2010-2015 period and is based on the 
principles of the Water Framework Directive and 
the revised text of water legislation in Catalonia 
(approved by Decree 3/2003, dated 4 November). 
It lays down the actions and measures required 
to achieve the objectives of the hydrological 
planning of the Catalonia river basin district. Its 
territorial scope comprises the interior hydro-
graphical basins of Catalonia and the associated 
underwater and coastal waters. 

2. The programme of measures, which provides the 
basic measures of the PGDCFC or the comple-
mentary measures required for the environmen-
tal objectives regarding water masses and the 
objectives of the Water Framework Directive, 
which form part of the aforementioned basin dis-
trict management plan. The plans for 2015 include 
ensuring the good condition of two thirds of the 
surface water masses (68%) and just over half the 
underground water masses (55%). As far as water 
availability is concerned, the measures included 
in the programme will allow for the generation 
of new resources and improve the exploitation 

of existing resources, with total contributions of 
389 hm3/year. The total investment in Catalonia 
for this programme , which is to be implemented 
during the 2006-2015 period, stands at ¤9,404.8 
million. Of this amount, 6,288.2 million will be 
invested in the Catalonia river basin district. 

 The set of actions and measures are grouped in 
four major areas, which correspond to the four 
key blocks on which work is to be carried out to 
achieve the environmental targets required by 
the Water Framework Directive and the hydro-
logical plan of Catalonia. These areas are given 
below: 

- Improvements to the hydromorphological and 
biological quality of the environment. 

- Demand and water resource management. 

- The improvement of water quality. 

- The modernisation of irrigation systems. 

3. The management proposals and measures 
included in the Demarcation Plan of the Ebro. 
The Water Management Plan of Catalonia will be 
reviewed every 6 years, as specified in the Water 
Framework Directive. 
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9.3.3. Saving measures for the city’s 
green spaces

Almost half the consumption of the municipal 
services is used to water the trees in the city. To 
reduce this figure, a number of actions are being 
carried out on the basis of the principles laid down 
in the Strategic Green Space Plan (see Section 3):

• Selection of plants that are suited to the Medi-
terranean climate, with moderate water require-
ments. 

• Installation of automated irrigation infrastruc-
tures to control the irrigation duration and fre-
quency of each space. 

• Reduction of water consumption using night-time 
irrigation. 

• Use of subsoil phreatic water for irrigation. 

9.3.4. Improvements for saving water 
and energy in ornamental fountains

Barcelona currently has 285 ornamental foun-
tains, more than 75% of which now have a water 
recirculation system to reduce consumption. 

There are plans to modernise and improve a fur-
ther 52 installations between 2009 and 2011, with 
a budget of 3,185,000 euros per year. The improve-
ments will consist of installing water recirculation 
systems, ultrasound equipment, low electricity 
consumption lamps and filtering equipment. Once 
the 52 fountains have been modernised, there will 
be only be around 20 fountains pending renewal 
(7% of the total).

9.3.5. A challenge for the future: to ex-
tend the use of non-potable water to large-
scale consumers 

It is now technologically possible for large-
scale consumers, such as industries and certain 
equipment, to use non-potable water (phreatic or 
regenerated water) for certain uses that do not 
require optimal water quality. This use could lead 
to drinking water savings of up to 10 hm3 per year. 
Despite the fact that the project is still in its early 
stages, the City Council plans to specify the action 
lines and define the responsibilities of each sector 
involved in the new Water Cycle Master Plan over 
the next few years.

Section 9. WATER CONSUMPTION
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9.4. Historical and geographical context

Barcelona, a city with a mediterranean climate.  
The conurbation of the city of Barcelona is an area that is sensitive to drought, an increasingly 

frequent phenomenon; the latest episode occurred during 2007 and 2008. Accordingly, the city 
of Barcelona promotes measures that promote water savings and responsible consumption, the 
search for alternative water resources and the optimal management of this natural resource. 
The objective is to create a new water culture. In addition, to counter the effects of the torren-
tial rains that fall in the spring and autumn months and are characteristic of the Mediterranean 
climate, retention and subsequent lamination rain tanks have been built. 

Barcelona, a city with mediterranean rivers. 
Owing to its geographical location, the two rivers that pass by the city flow into the Mediter-

ranean. Both the Besòs and the Llobregat comply with the characteristics of Mediterranean riv-
ers: fluctuating flow volumes during the year, with minimum levels in summer and much lower 
overall flow volumes than most large European rivers. In addition, for long periods of the year, 
their flow volume depends directly on the water released by the treatment plants upstream. 

Barcelona, a city whose water supply depends on numerous agents:
The Catalonia Water Agency, the Environmental Institute of the Barcelona Metropolitan Area, 

Aigües de Barcelona and the City Council. 

Barcelona, a seasonal city. 
Barcelona is a very popular tourist city located on the coast and, although the flow of tourists 

is steady throughout the year, there are times when their numbers are particularly high, such 
as in summer. Consequently, both the potable water supply and wastewater management must 
take the seasonal population of the city into account. This issue represents a further difficulty 
for the daily management of this scarce and valuable natural resource.

Section 9. WATER CONSUMPTION
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9.5. For further information...

Webs:

Barcelona City Council. Environment. Water. 
http://w3.bcn.es/XMLServeis/XMLHomeLinkPl/0,4022,366290121_412984848_1,00.html

Barcelona City Council. Barcelona Subsoil. 
http://w10.bcn.es/APPS/aaabcnsubsol/html/home.html

Barcelona City Council. Environment. Beaches. 
http://w3.bcn.es/XMLServeis/XMLHomeLinkPl/0,4022,375670355_376776332_1,00.html

Clavegueram de Barcelona, SA. 
http://www.clabsa.es

Metropolitan Environment Agency. Water. 
http://www.amb.cat/web/emma/aigua

Aigües de Barcelona. 
www.aiguesdebarcelona.es

Catalonia Water Agency. 
www.gencat.es/aca

Aigües Ter Llobregat. 
www.atll.cat 

Documents:

Statistical Yearbook of the City of Barcelona 2009 
Barcelona City Council 

http://www.bcn.es/estadistica/catala/dades/anuari/index.htm 

Activity Report 2008 Barcelona City Council 
http://w3.bcn.es/fitxers/ajuntament/memoriaactivitat2008cat.671.pdf

Barcelona. 30 years building the city. 
Barcelona City Council. September 2009. 

http://www.bcn.cat/publicacions/pdf/30anys.pdf 

Metropolitan environmental data. 2008. 
Barcelona Metropolitan Area. Department of the Environment. 

http://www.amb.cat/web/emma/publicacions/dades08 
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Barcelona, tomorrow. A model commitment to the planet. 
Barcelona City Council. Environment. 2008. 

Water and the city. Environmental education guides. Volume 7. 
Barcelona City Council. 

http://www.bcn.cat/agenda21/A21_text/guies/guiaaigua.pdf 

Law 46/1999, dated 13 December, on the Amendment of Law 29/1985, dated 2 August, on Water. 
http://acaweb. gencat.cat/aca/documents/ca/legislacio/lleis/lboe_46_1999.htm 

Law 6/1999, dated 12 July, on Water Planning,  
Management and Taxation. 
http://aca-web.gencat.cat/aca/documents/ca/directiva_marc/llei_6_1999.pdf

Legislative Decree 3/2003, dated 4 November, 
adopting the reviewed text for water legislation in Catalonia. 

http://www.gencat.cat/diari/4015/03300067.htm

Section 9. WATER CONSUMPTION
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Section 10.

WASTE WATER 
TREATMENT

Barcelona, a city that closes  
the water cycle 
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10.1. Evolution of wastewater 
treatment

Barcelona has been working intensely on the 
treatment of its wastewater, and it now complies in 
full with the requirements of Directive 91/271/EEC. 
It has a suitable collector system and a suitable 
process for the treatment of urban wastewater. In 
addition, it has optimal control over the maximum 
concentration of the purified effluent that is dis-
charged into the sewage pipe. The city is therefore 
able to purify all the water it consumes.

10.1.1. Barcelona is equipped with a 
modern network of sewers and rainwater 
retention tanks

Since 1983, Barcelona City Council has actively 
encouraged the modernisation of the city’s sewage 
management system and in 1992 it set up a mixed, 
advanced sewage management company, CLABSA 
(Clavegueram de Barcelona, SA). 

In 1988, the Special Sewer System Plan for 
Barcelona (PECLAB) was drafted, which has been 
subsequently revised (1997 and 2003). In the 1997 
revision, proposals were included to improve the 
hydrological cycle that boosted the infiltration of 
rainwater and its retention in storage tanks. 

PECLAB arose from the need to control flooding 
and to prevent the discharge of wastewater from 

sewers into the sea. To this end, construction began 
in the 1990’s on a network of rainwater retention 
tanks and their associated collectors with a dual 
purpose: to prevent flooding and the discharging 
of polluted water directly into the sea. The first of 
these tanks was located at the Industrial School, 
but a further ten have been built since then. Their 
total capacity is 401, 300 m3 of water (see Figures 
10.1 and 10.2). Water retention enables the flow of 
the water to be controlled and it is an effective 
system for controlling rainwater in the case of flash 
flooding and preventing possible floods. Moreover, 
it purifies the stored water based on the sedimenta-
tion caused by water retention. 

As a result of all these actions, the quality of 
beach water has increased considerably, making it 
possible to update the PECLAB in 2003 by includ-
ing the urban planning changes to be introduced in 
the city and its hydrological system in the following 
decade, with regard to the Delta Plan, Forum 2004, 
the high-speed train, etc. 

Since 2006, Barcelona has had a Comprehen-
sive Plan for the Barcelona Sewer System (PICBA), 
which consists of a detailed planning of the city’s 
sewer system. This plan is constantly updated to 
adjust it to the city’s changing dynamics. 

Between 2008 and 2011, nine projects are be-
ing carried out that will involve 38 improvement 

Section 10. WASTE WATER TREATMENT

Figure 10.1. Rainwater retention tanks of Barcelona (2008) Figure 10.2. Football field over a rainwater retention tank 
at the Industrial School
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activities along 6.3 km. of network, the reinforce-
ment of 4 primary collectors with a total length of 
2.3 km. and the construction of anti-flooding tanks 
in Urgell –Mallorca (16,300 m3) and Carmel-Clot 
(75,000 m3). In addition to this, on the 2019 horizon 
and within the PECLAB framework, more than 25 
rainwater retention tanks (generally underground) 
are planned, which will increase storage capacity by 
200% over its current capacity.

10.1.2. Barcelona completes the water 
cycle by purifying all its wastewater and 
reusing the resulting effluent, thereby 
improving its free spaces

Barcelona is located between two river basins: 
the Besós river basin to the north of the city and 
the Llobregat river basin to the south. The city’s 
wastewater purifying plants (EDAR) are located at 
the mouth of its main Rivers. The water from neigh-
bouring cities is also purified at these plants. 

Specifically, the Besós purifying plant (with a 
water treatment capacity of 525,000 m3 per day) 
treats 65% of the city’s wastewater. The Llobregat 
purifying plant (with a water treatment capacity of 
420,000 m3 per day) treats the remaining 35%. 

Located under the Plaza del Fòrum de Barcelona, 
the Besòs EDAR is the largest indoor purifying 
plant in the world within an urban setting and is 
equipped with highly compact infrastructures, air 
renovation devices and an extremely advanced 
chemical washing system for odours. 

The Baix Llobregat purifier, located on the 
delta of the River Llobregat has been operating 

since 2006. It is equipped with one of the largest 
and most advanced water regeneration plants in 
Europe, and treats water from Barcelona’s sewer 
system, plus another eight municipalities. Both 
purifying plants are also energy generators. This 
energy comes from heating the sludge from the 
purification process (see Section 1 and 6) using its 
own co-generation plant. For example, the Llobre-
gat purifier currently generates 48% of the energy 
it needs to operate the actual treatment plant (over 
26,000 MWh in 2008). 

To the northwest of Barcelona, there is a small pu-
rifying plant that is linked to the Vallvidrera Stream, 
with a treatment capacity of 800 m3 per day, which 
covers the residential developments in the area. 

Since 2006, the water that is purified in the Baix 
Llobregat EDAR plant has been reused through 
various means: upstream pumping to maintain 
the ecological flow for the lower part of the River 
Llobregat, farming irrigation, use in the wetlands 
of the Llobregat Delta and Litoral Park and injec-
tion into the Delta’s aquifer to stop the intrusion of 
seawater and thereby prevent the need to remove 
the salt from the aquifers. 

Currently the purifiers for the metropolitan area 
reuse 35 hm3 per year (see Graph 10.1)

Wastewater treatment in Barcelona and in other 
municipalities in this conurbation has allowed for 
the ecological recovery of the Llobregat and Besós 
rivers, as well as improving seawater quality and 
regenerating the Mediterranean coast. Currently, 
rivers and their aquifers have recovered their natu-

Section 10. WASTE WATER TREATMENT

Graph 10.1. Evolution of the volume of water reused in 
the Barcelona Metropolitan Area
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ral conditions and also provide recreational areas 
for the public.

10.2. Measures taken in recent 
years to improve wastewater 
treatment

In Barcelona, water treatment management 
depends on a considerable number of agents: the 
Catalan Water Authority (ACA), a public institu-
tion that is responsible for hydrological planning 
and the administration and control of water usage 
within the limits of the river basins that provide 
water for the Barcelona Metropolitan Area; the 
Environmental Authority for the Barcelona Metro-
politan Area, which is a local entity that owns the 
supply of potable water by municipal district and is 
responsible for its treatment, but not the network, 
of the municipal wastewater from 33 municipalities 
within the Barcelona Metropolitan Area; Aigües de 
Barcelona (Agbar), a company that whose mission is 
to guarantee the potable water supply for the pub-
lic, 24 hours a day, 365 days a year, in optimal condi-
tions with regard to sanitation and pressure and; 
the City Council’s Environment Department, which 
manages the sewer network for the city through a 
services contract and a mixed company.

10.2.1. A highly efficient remote-
operated sewer system

Its main objectives with regard to the advanced 
management of its sewer system are to control 

flooding in the city and to reduce discharges from 
the system into the sea and the rivers during rainy 
periods.

In order to perform these tasks, data is avail-
able providing full details of the state of the sewer 
system at all times. A remote-operating system 
provides this information, which can also adjust the 
sewer system elements to improve operations dur-
ing rainy periods. 

There are also back up programs to facilitate 
operating tasks and that constitute the so-called 
‘advanced operating system’. 

Specifically, the operating tasks that take place in 
the Barcelona network are as follows:

• Implementation of new remotely-operated ele-
ments (sensors and actuators). 

• Development of new strategies and improvements. 

• Weather and rain-gauging forecasts. 

• Daily monitoring of the status of the elements in 
the remotely-operated system: data reception, 
anomaly detection, etc. 

• Real-time control over adjustment and flood ele-
ments and the unitary underwater discharges (DSU). 

• Control of rainwater and wastewater quality. 

• Control of access to the sewer network and 
warnings in the event of the risk of rising water 
volumes due to heavy rainfall. 

Section 10. WASTE WATER TREATMENT
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• Tracking of flooding emergencies. 

• Warnings to authorities by activating alerts and 
proposing emergency plans in the event of heavy 
rains. 

• Assessment of sewer system operations during 
and after rainfall: rain reports, reports on the 
level of water in the collectors, balance of actua-
tor controlled volumes, etc. 

The water retention tanks are one of the most 
important mechanisms in the sewer system, three 
of which are operated by remote control (Industrial 
School, University Zone and Bori i Fontestà).

10.2.2. A treatment programme for 
wastewater management

The Treatment Programme for Urban Wastewater 
(PSARU 2005), developed by ACA, is a hydrological 
planning instrument that implements the Sanita-
tion Plan for Catalonia. 

The PSARU 2005 is situated within the framework 
of Directive 91/271/EEC on urban wastewater treat-
ment and Directive 2000/60/EC, which sets forth a 
community action framework in the area of water 
policy, aimed at water protection. Its objective is to 
reach a good status for superficial water bodies by 
2015, through the development of measures to pro-
tect, improve and regenerate these water bodies.

10.2.3. Public awareness, a key element
Public cooperation enables the city’s residents 

to benefit from quality water. A key example of 

this is the Ríos Project, an initiative set up by the 
Hábitats, Association whose main objective is to 
encourage society to take part in conserving and 
improving its rivers. Interested citizens actively and 
voluntarily participate to maintain the ecological 
balance of rivers. 

In addition, the City Council’s guide to environ-
mental education, “Water and the City” broadened 
public awareness of the water cycle in Barcelona: 
where water comes from, its standard, the persons 
or institutions that work with it, supply systems, 
etc.

10.2.4. Monitoring the quality of purified 
effluents 

In the case of eliminating the pollutant load from 
the wastewater, the wastewater treatment systems 
in Barcelona reach high reduction percentages and 
meet all current legal requirements (see Graph 10.2) 
A direct consequence of this treatment is the good 
quality of the bathing water along the metropolitan 
coast, which has remained of a good standard in 
recent years and complies with the microbiologi-
cal limits set forth by the Bathing Water Directive 
(2006/7/EC). Specifically, since 2006, all water pu-
rifying plants in Barcelona’s metropolitan network 
have applied biological treatments to their waste-
water. 

In 2008, an average elimination of the pollutant 
load of 94% was achieved (considering the DQO, 
DB05 parameters and suspended material). Indeed, 
the purifying plants that treat the wastewater for 
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Barcelona have been equipped with this biological 
treatment system since 2003 (EDAR Baix Llobregat) 
and 2005 (EDAR Besòs). Moreover, since 2006, the 
purifier in Llobregat presents a nutrient removal 
system that reduces the nitrogen and phosphorous 
content in the water, thereby preventing eutrophi-
cation in the river and on the coast.

At the Agbar laboratory, scientists carry out over 
1,000 tests on potable water each day, reviewing 
more than 1,400 parameters to guarantee maxi-
mum quality and safety for human consumption. 

As an extra measure, the City Council also carries 
out its own monitoring programme, performing 
water supply tests at both the entry and exit points 
throughout the distribution networks.

 

10.3. Goals and measures for the 
future

The modern drains network of the city of Bar-
celona has been developed in conjunction with 
the city’s growth and expansion for more than a 
century. 40% of the network is less than 40 years 
old, which is a reasonable age for its state of repair; 
however 12% of the network is at least 94 years old.

10.3.1. Integral Plan for the Sewage Sys-
tem Barcelona (PICBA) ‘06

To correct the deficiencies in the current network, 
the Integral Plan for the Sewage System Barcelona 

(PICBA) ‘06 is being put in place with the following 
actions.

New primary collectors

A total of 167 collector projects with a total length 
of 33,727.47 m. There is also an additional proposal 
for 29 special projects consisting of partition walls, 
connections, wells, etc. The budget for the building 
projects stands at ¤78.11 million and ¤23.28 million 
for other hydrological projects.

Mixed-use underground retention tanks

In Barcelona, there are currently 6 mixed tanks 
that total a useful retention volume of 323,000 m3. 
The PICBA includes plans for building 7 mixed-use 
underground tanks (anti-flooding and anti-DSU) 
in the city of Barcelona, with a useful volume of 
303,600 m3. 

Retention tanks for extraordinary avenues 
(T>10 years)

There are now 3 retention tanks in Barcelona for 
collecting rainwater to avoid flooding beyond a 10 
year return period: 3 in Barcelona. The plan includes 
the additional construction of 1 open reservoir with 
a useful volume of 7000 m3 at a cost of ¤100,000.

Diversion gates

Although Barcelona now has 5 diversion gates, 
the PICBA includes plans for building a new diver-
sion gate at a cost of ¤553,805.

Section 10. WASTE WATER TREATMENT

Graph 10.2. Evolution of the elimination percentage 
of the wastewater pollutant load in the Barcelona 
Metropolitan Area.
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Restoration of critical sections and the 
reduction of cleaning black spots 

These actions have been planned to eliminate 
certain areas that are critical due to various pathol-
ogies (exposed girders, cracked bottoms or sides, 
etc.). These building projects aim to repair the 
structure of a drain or collector structure. 

The actions planned for correcting cleaning black 
spots are highly specific and associated with points 
where large quantities of sediments accumulate 
that are both costly and difficult to remove. The aim 
is to reduce sedimentation or ensure easy access 
for cleaning equipment.

The actions for refurbishing critical sections and 
for reducing cleaning black spots have a joint bud-
get of ¤12.2 million.

Construction of new drains and improve-
ment of existing drains

The PICBA includes plans for the construction of 
new drains in Barcelona’s streets that have a drains 
network with an insufficient number of collection 
points. There are plans for 51,441 new drains with a 
budget of ¤31.89 million. 

The plan also aims to turn all the existing flap-
type drains into mixed drains, adding a flat ductile 
grill and reshaping the drain box. This considerably 
enhances their collection efficiency , especially on 
streets with high gradients, etc. There are 3,633 
drains of this type, representing a total investment 
of ¤1,271,550.

Extension of centralised real-time opera-
tions

The current centralised real-time dynamic net-
work operation system will be extended in accor-
dance with building plans to guarantee the control 
of all those new actions included in the plan as 
required: basically, the mixed-use and anti-DSU 
retention tanks (which also have several associated 
gates), diversion gates and pumping stations.

To improve this operation, the current computer 
systems, existing software and auxiliary equipment 
will be upgraded at an estimated cost of ¤16.28 mil-
lion.

Underground anti-DSU retention tanks

These tanks reduce pollution caused by dumping 
(unitary system discharges, in Spanish DSU) in the 

Section 10. WASTE WATER TREATMENT
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receivers when it is raining. One anti-DSU tank is 
currently in use in operation with a useful volume 
of 57,000 m3, together with a smaller tank of 800 
m3. The plan includes for 15 new underground anti-
DSU tanks with a budget of ¤203,190,242.02.

Construction of a local network

The construction of the local network includes 
the small local projects aimed at evacuating rain 
water and wastewater generated in small areas, on 
the present or future streets that do not have public 
drains. In general, they are not urgent projects and 
they should therefore be planned to coincide with 
urbanisation or reorganisation work. The plans have 
been drawn up in accordance with the following 
considerations: they should have sufficient capacity 
for training and a minimum diameter of 60 cm. The 
total budget stands at ¤183,798,458.

10.3.2. Adaptation to climate change
The three basic lines Barcelona has come up with 

in order to adapt to climate change in terms of its 
wastewater management systems are outlined 
below (see Sections 10.1 and 10.2): 

• Minimisation of urban runoff through the rain-
water retention tank and collector network and 
the remote controlled drains network to prevent 
flooding and polluted dumping into the sea. There 
are plans to extend the network and the number 
of tanks and collectors.

• To use EDARs to maintain and increase seawater 
quality, regenerate the Mediterranean coastline 
and the ecological flow of rivers and aquifers.

• To continue raising the population’s awareness of 
the fact that there is a shortage of water and that 
the entire cycle must be taken into consideration.

 

Section 10. WASTE WATER TREATMENT
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10.4. Historical and geographical context

Barcelona, a city that failed to plan its water management. 
The 20th century was characterized by rapid urban development that was not always planned 

correctly. Barcelona grew exponentially, and in some cases buildings were erected on land with 
drainage problems. The need for a sewer network was not foreseen until well into this century. 
Moreover, the city’s growth brought with it n increase in the sealed surface area, which meant that 
many collectors that needed alterations in order to absorb the new water volumes during flash 
floods became obsolete. 

Barcelona, a city a city with a mediterranean climate. The conurbation of the city 
of Barcelona is an area that is prone to droughts, which are becoming increasingly frequent. The 
last episode of drought was in 2007-2008. For this reason, Barcelona has promoted measures to 
encourage water saving and responsible consumption for an optimal management of this natural 
resource and to establish a approach to water. The low levels of rainfall and the fact that it is con-
centrated in certain months of the year (in particular during the autumn and spring) hinder the op-
timal dimensioning of the drains network and efficient water treatment management. To minimise 
this problem, the city has built 11 rainwater retention tanks over the last 15 years. Another problem 
related to the above is the high temperatures during several months of the year, which increase the 
dispersion of bad odours from the sewage networks and/or the water treatment plants. Barcelona 
has set up pilot schemes aimed at tackling this problem around the El Besòs WTP (wastewater 
treatment plant). 

Barcelona, a city with mediterranean rivers. 
Both the River Besós and the River Llobregat share the characteristics that define Mediterranean 

Rivers: water volume fluctuations throughout the year, with minimal levels in summer and overall 
water volumes that are much lower than those of the majority of other large European rivers. Like-
wise, during long periods f the year, their water volume depends directly on the amount of water 
that the purifiers allow to move upstream. 

Barcelona, a city in which water treatment management is in the hands of nu-
merous agents. 

ACA, the Environmental Authority for the Barcelona Metropolitan Area, Agbar and the Environ-
ment Area of the Barcelona City Council. 

Barcelona, a seasonal city. Barcelona is a coastal tourist city, with peak periods
In terms of tourist numbers, such as summer. For this reason, both the potable water supply and 

wastewater management must take the city’s seasonal population into account. This is another 
aspect that presents a challenge for the daily management of this scarce, valuable natural resource.
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10.5. For further information...

Webs:

Clavegueram de Barcelona, SA. 
http://www.clabsa.es 

Entidad Metropolitana del Medio Ambiente. Agua. Saneamiento. 
http://www.amb.cat/web/emma/aigua/sanejament 

Agencia Catalana del Agua. 
www.gencat.es/aca 

Environment, Barcelona City Council. 
www.bcn.cat/mediambient 

Aigües de Barcelona. 
www.aiguesdebarcelona.es 

Aigües Ter Llobregat. 
www.atll.cat 

Proyecto Ríos. 
http://www.projecterius.org 

Documents:

Statistical Yearbook of the City of Barcelona 2009. 
Barcelona City Council 
http://www.bcn.es/estadistica/catala/dades/anuari/index.htm

Annual Business Report 2008. 
Barcelona City Council 
http://w3.bcn.es/fitxers/ajuntament/memoriaactivitat2008cat.671.pdf 

PSARU. 
Agencia Catalana de l’Aigua (ACA) 
http://acaweb.gencat.cat/aca/appmanager/aca/aca?_nfpb=true&_pageLabel=P1204854461208200535758 

Water and the city. Environmental education guide. 
Barcelona City Council 
http://80.33.141.76/agenda21/guies.php?idColleccio=1#13 

Industrial Wastewater Sanitation Programme 2003  
(Programa de Saneamiento de Aguas Residuales Industriales 2003 (PSARI)
Agencia Catalana de l’Aigua (ACA) 
http://acaweb.gencat.cat/aca/appmanager/aca/aca?_nfpb=true&_pageLabel=P1204854461208200535758



139

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

Section 11.

ENVIRONMENTAL 
MANAGEMENT OF THE 

MUNICIPALLITY

Barcelona, with a City Council  
committed to the environment
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11.1. Evolution of municipal 
environmental management

One of the City Council’s priority areas for action 
is the ‘greening’ of its own organisation – gearing it 
towards sustainability, in keeping with the message 
it is transmitting to the public.

For some time now, the City Council has been 
undertaking decisive actions to improve its internal 
environmental management. It is a clear point of 
reference in Spain and in the south of Europe in the 
introduction of social and environmental criteria into 
contracting. Sixteen percent of the European Union’s 
GDP is generated through public contracting, which 
means that Public Administrations are economic 
agents that are capable of actively stimulating a more 
sustainable offer. It must also be borne in mind that 
the Barcelona City Council has more than 600 build-
ings and 12,000 employees. 

The internal greening plan entitled Ajuntament + 
Sostenible (More Sustainable Municipality) forms a 
part of the Local Agenda 21 (see Section 12) and it is yet 
another example of the Council’s commitment to the 
environment. This commitment is articulated through 
information, employee awareness and training and 
the incorporation of environmental criteria into 
everyday activities. The scope of action for the plan 
spans from product procurement to contracting ser-

vices, property maintenance and public services, the 
contracting of construction works or building restora-
tion and the greening of events and public acts. 

11.1.1. Municipal departments with certi-
fied environmental management systems

Four municipal organisations have been awarded 
the ISO 14001 certificate (see Table 11.1). 

11.1.2. Consumption of environment-
friendly products

Some of the aspects that have been addressed 
in recent years with regard to the acquisition of 
environmentally-friendly products and services are 
given below: 

Body Spheres of action Validity No. of workers

Environment Area (special 
department of the City Council)

Urban cleaning  |  Street cleaning  |  Urban 
solid waste collection  |  Public lighting 
maintenance  |  Utilisation of phreatic water
Administrative activity  |  Maintenance of the 
headquarters building

2003-2012 1,239 
(March 2010)

Maintenance management of public green 
areas and of the street trees of the city 2001-2010

Coordination of the integral management of 
the beaches

2003-2009 
and renewed for the 
coming years

Metropolitan Transports of 
Barcelona (TMB) (the City 
Council is the main contributor)

Management of the buses on the public way Since 2000 7,707 
(December 2008)

Sewers of Barcelona (CLABSA)
(the City Council is the main 
contributor)

Management of the sewer system 2003-2010 122 (2010)

Barcelona Municipal Services 
(BSM*)
(Owned by the City Council)

Montjuïc Division (daily operation of all the 
offices and activities of BSM at Montjuïc Park, 
and for the leisure facilities Palau Sant Jordi, 
Olympic Stadium, Barcelona Musical Theatre, 
Montjuïc Park and Forum Park)

2009 1,164 (2008)

Table 11.1. Municipal bodies with ISO 14001 (2009) 
environmental certification

Graph 11.1. Evolution of recycled paper use (2001-2009)

80

70

60

50

40

30

20

10

0

%
 re

cy
cl

ed
 p

ap
er

 2002 2003 2004 2005 2006 2007 2008

50 50
56

51

55

52

70

* It also holds an ISO 9001 certification.



141

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

Section 11. ENVIRONMENTAL MANAGEMENT OF THE MUNICIPALLITY

Paper, certified by definition

Certified paper was the first green product ac-
quisition for internal use. Currently, all the paper 
bought by the City Council has a Blue Angel label 
and 70% of the paper consumed is recycled (see 
Graph 11.1).  

Certified timber

All the timber and timber by-products bought 
(for funeral services, street furniture, platforms 
for events, works, beach refreshment stands, etc. 
comes from legal felling. Seventy-six percent of the 
4,673 m3 of timber that was procured from 2004-
2008 held some kind of sustainable management 

certification (or documents that accredit that it is in 
the process of certification). Approximately 25% of 
the timber that was procured presented a certifi-
cate of origin and only 1% was lacking certification 
(see Graph 11.2). 

Responsible trade

The number of vending machines selling fair trade 
coffee doubled between 2004 and 2009 (from 52 to 
119). The objective is for all the machines in the vari-
ous municipal offices to dispense this type of coffee 
(see Graph 11.3). 

Thanks to a municipal contract specifications 
document, all public childcare facilities consume at 

Graph 11.2. Certified timber typologies purchased by the 
Barcelona City Council (2008)

Graph 11.3. Evolution of fairtrade coffee machines (2003-
2009)
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least 5% of food with an ecological agriculture cer-
tificate. Four of these centres reach 25-30% and one 
underwent a pilot test to reach 50%. Catalonia is 
the first autonomous community in Spain to agree 
on and promote recommendations on the location, 
publicity and content for food vending machines 
located in settings with small children and adoles-
cents with the aim of improving their eating habits. 

Another pioneering initiative in Spain was the 
incorporation of environmental clauses and eth-
ics into the contracts for the procurement of park 
and garden maintenance workers’ clothing (700 
employees). Some of these suppliers also undergo 
external audits to confirm that they apply the ILO 
agreements. Currently, all clothing worn by park 
and garden employees carries an Oeko-Tex 100 
European label.

Efficient information technology and com-
munication 

All computer hardware (6,800 computers, print-
ers, fax machines and multi-functional equipment) 
holds an energy certification (http://www.bcn.es/
agenda21/ayuntamientosostenible/doc_interns.htm). 

In 1997, recycled toner for laser printers was 
brought in and just one year later represents 56% of 
the total, allowing for a financial saving of 40%. 

Sustainable cleaning 

All the centralised municipal buildings are 
cleaned with ecologically certified products. In 
order to reduce water toxicity levels, disinfectants 
may only be used in sinks, healthcare facilities and 
childcare centres.

Saving water

Fifty-two waterless urinals have been installed, 
which save 2-4 litres per flush. In 2007 a govern-
ment measure was approved to encourage the 
rational use of water, reducing water consumption 
by 82,750 m3 per month. In 2010, 500 dual toilet dis-
charge devices will be distributed, which will allow 
for 3-6 litres of water to be saved per flush. 

11.1.3. Energy consumption of municipal 
buildings

No information is available regarding the evolu-
tion of energy consumption in municipal buildings. 
However, this information is available for 2008, when 
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municipal facilities consumed 42.74 KWh/m2 of elec-
tricity. In that same year, natural gas consumption in 
these buildings stood at 50.90 kWh/m2 (see Graphs 
11.4 and 11.5). It must be remembered that these data 
are based on billing and that in 2008 there were 853 
supply policies distributed between 636 installations. 

It is also important to point out that the City 
Council manages around 2,000 buildings, including 
some that are managed 100% by the council and 
others that are managed as a consortium. These 
buildings do not correspond to a single type but 
rather they can be classified as shown in the follow-
ing table (see Table 11.2)

Owing to the different uses given to said build-
ings, the hours during which they are in operation 
vary considerably. Based on estimated reference 
values for the hours during which the administra-
tive building types given in the above table are in 
operation, it can be concluded that the average 
weekly operating time of the municipal buildings is 
approximately 58 hours. 

The temperature settings also depend on the use 
given to the building (a nursery is different from an 
office building). The City Council recommends that 
temperatures should be set at no higher than 21°C 
in winter and no lower than 24°C in summer. The 

Graph 11.4. Evolution of the electricity consumption at 
the municipal buildings of Barcelona. The blue line shows 
the consumption in MWh/year and the red line shows the 
cost in k¤/year.

Graph 11.5. Evolution of the natural gas consumption 
at the municipal buildings of Barcelona. The blue lines 
shows the consumption in MWh/year and the red line 
shows the cost k¤/year.
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Type name Description Number of buildings

HEADQUARTERS City police force and fire service 70

PARKING Outdoor and underground car parks 7

STUDY CENTRE CEIPS + IES + EEI + EBM + School (photography, music, …) 559

SOCIO-CULTURAL CENTRE
Meeting areas and social activities: libraries, markets, foundations, help 
for..., cemeteries, residents’ associations, groups, civic centres, homes for 
the elderly, youth centres.

476

CULTURAL CENTRE
Specialised cultural centres: monuments, museums, exhibition rooms, 
theatres.

26

SPORTS FACILITY
sports centres, municipal sports complexes and outdoor sports facilities, 
petanque courts, hiking centres.

200

ADMINISTRATIVE OFFICES Municipal administration buildings. 262

OTHERS 140

SERVICES
Parks, squares, fountains, pumps, drains, public areas, public WCs, kennels, 
green points, selective waste collection facilities, warehouses.

154

SINGULAR Zoo, Olympic stadium, Palau Sant Jordi, Parc de Recerca Biomèdica, Tibidabo. 5

HEALTH
ASPB, day centres, primary care centres, hospitals, drug addiction centres, 
etc.

34

HOUSING Municipal housing and student residences. 48

TOTAL 1.981

Consumption MWh/any Cost  (k¤/year) Consumption MWh/any Cost  (k¤/year)

Table 11.2. Types of buildings managed by the City Council of Barcelona.



144

Barcelona, a city committed to the environment
Ba r c e lo n a  E n v i r o n m e n ta l  R e p o r t ,  2 0 0 9

Section 11. ENVIRONMENTAL MANAGEMENT OF THE MUNICIPALLITY

reference in relation to summer is given by an di-
rective issued by the Mayor’s Office (July 2005) on 
the rational and efficient use of air conditioning in 
summer, which specifies 24°C as the indoor comfort 
temperature in summer.

No municipal buildings hold an energy certificate. 
Most municipal buildings were built a consider-
able time ago before mandatory compliance with 
energy certification standards. All new buildings 
currently under construction in the city must have a 
minimum energy classification of B. To comply with 
the EU Directive on Building Energy Efficiency, the 
following instruments are in place:

• The Technical Building Code (in Spanish, CTE), re-
garding building parameters: RD 314/2006, dated 
28/3/2006.

• The amendments to the Regulation on Heating 
Installations in Buildings (RITE), regarding the 
efficiency of heating installations: RD 1027/2007, 
dated 29/08/2007.

• The application of an Energy Certificate: RD 
47/2007, dated 31/01/2007.

• Other regional or local legislation, such as the 
Eco-efficiency Decree, solar bylaws, etc.

The first project contemplated in the recently-
drafted Energy Saving and Improvement Plan in 
Municipal Buildings (PEMEEM in Spanish) is to 
monitor energy consumption in buildings with 
regard to their surface area. 

11.2. Measures taken in recent 
years to improve the City Council’s 
environmental management

11.2.1. Deployment of an environmental 
management policy

A new organisational model

To optimize its organization and guarantee the 
coherence of its actions, the new structure of the 
City Council’s Environment Department hinges on 
four vectors and is reinforced in four transversal 
directions (see Figure 11.1).

As the first organization to sign up to the Public 
Commitment to Sustainability – Agenda 21, the City 
Council has assimilated its own action plan, which 
has two main lines of action:

• Greening the Municipal Action Programme 
(PAM), which specifies the actions to be carried 
out in the city every four years. 

Environment 
Management

Water  
cycle

Cleaning 
and waste 

management

Energy 
and 

environmental 
quality

Green 
spaces

Environmental vectors

Investments and road space

Knowledge management

Environmental education

Techno-structure

Resource management

Figure 11.1. New organisation of the Environment Area, in which the environmental vectors (water cycle, green areas, 
energy and environmental quality, and cleaning and waste management) are integrated with the transverse directions or 
Technostructure (environmental education, knowledge management, road space and investments, resource management).
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• The More Sustainable Municipality plan, with 
actions in the Council itself. 

Given the relevance of the Agenda 21 process in 
Barcelona, a full chapter has been dedicated to it 
(see Section 12). 

The Barcelona City Council, the first to do 
its homework

In 2001 the Green Office Programme (2001-2005) 
was approved, designed to set an example by 
promoting green procurement and applying good 
environmental practices to the City Council’s inter-
nal operations:

After this positive experience, in 2006 the More 
Sustainable Municipality Plan was implemented 
in order to extend this initiative to all municipal 
activities: from ‘office’ to ‘City Council’, because 
it also includes contracting services, supplies and 
works, and from ‘green’ to ‘sustainable’ because it 
brings in ethical and social criteria. 

Other city councils have emulated these actions, 
converting Barcelona into a point of reference in 
Spain and in the south of Europe due to its intro-
duction of social and environmental criteria into 
contracting. 

Dissemination among workers 

The City Council encourages its workers to adopt 
good environmental practices (see Figure 11.2) with 

guidelines, communication campaigns and other ac-
tions such as:

• An electronic newsletter “INFO A+S”

• More Sustainable Municipality website. 

• On demand training in operational areas for the 
plan. 

• Distribution of eco paper bins to promote paper 
recycling and trays for reusing paper that has 
only been used on one side. 

• Printing off a sticker encourage workers to photo-
copy on both sides of the sheet. 

• Distribution of ceramic coffee cups for fair trade 
coffee. 

• The ‘Stop shivering’ campaign, promoting the 
rational use of air conditioning. 

• Leaflet on recycling printer toner. 

11.2.2. Increased consumption of envi-
ronment-friendly products

Greening municipal services and public 
contracting

In 2001, a government measure was approved to 
introduce environmental parameters into municipal 
activities. In 2006, another measure was approved 

Figure 11.2. Some of the actions carried out by the City Council: publication of the + Sustainable City Council guide, 
fairtrade coffee dispensing machines, trays for reuse of paper, publication of the Green Office Guide, street furniture 
made from certified timber, eco litter bins.
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on greening contracts, requiring environmental 
criteria to be included in the general and specific 
administrative bid clauses for the City Council, 
prior to the Spanish transposition of Directive 
2004/17/EC. 

100% of the municipal contracts include required 
environmental criteria and 37% include at least 
some optional environmental criteria, which is 
equivalent to 79% of the contracted volume.

In 2006, the City Council received the award for 
the best example of good practices at the Green 
Public Procurement seminar in Avilés, organized by 
the European Commission, Bakeaz and ICLEI. 

After a measure was put in place in 2009 by the 
government regarding responsible procurement, 
social aspects have been incorporated into con-
tracting.

Product greening

• Instructions on optimising the use of recycled 
paper (2002). Currently eight offices use recycled 
paper only. 

• Mayoral Decree that is a pioneering initiative in 
Spain responsible timber procurement (2004). 
The City Council is on the WWF/ADENA ‘Cities in 
Support of the Forests’ Observatory’s green list. 
It has also published the ‘Become a Friend of the 
Forests’ guide, drawn up by Greenpeace. Within 
the framework of the initiative ‘Cities Twinned 

By Forests’, in 2007 the City Council signed a 
cooperation protocol with Santa Cruz de la Sierra 
(Bolivia) 

• Promotion of highly energy efficient computer 
equipment, with Energy Star or TCO certification.

Service greening 

• Bids to clean municipal buildings must include 
environmental criteria that become a determin-
ing factor in selecting the winning bidder (for 
example, with Nordic Swan or European label). 

• In 2009, a decree was approved to reduce the 
environmental and social impact of civil works. 
Currently in the design phase, works of a value 
equal to or greater than Ð450,000 are required to 
present an environmental report and a manage-
ment plan. Guides have been prepared to help 
with this process. 

• Environmental improvements to festivals, confer-
ences, sports events and other events organised 
by the City Council. 

• Institutional declaration (2002) to encourage the 
use of fair trade products in services and munici-
pal offices, such as in catering services, bars and 
school dining halls. 

Networking

Barcelona is a member of various networks 
designed to swap experiences and good practices 
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and to promote local environment policies. The city 
is competing for the vice presidency for the ICLEI’s 
‘Procura+’ campaign and is an active member of 
EcoProcura, the Network of Cities and Towns for 
Sustainability (Barcelona Provincial Council), Eu-
rocities and the Catalan network for Ethical Public 
Procurement. It also forma part of international 
networks such as UCLG, C40, MedCités, etc.

11.2.3. Increasing the energy efficiency of 
municipal buildings. 

Measures have been adopted to increase energy 
efficiency in municipal buildings. Barcelona Energy 
Improvement Plan 2002-2010; promotion of solar 
thermal power through the Solar Thermal Ordi-
nance (1999); an international pioneer, incorporat-
ing photovoltaic energy into municipal buildings, 
etc. (see Section 1). 

In 2009, an agreement was signed with a com-
pany to carry out eco audits in pilot buildings 
together with an agreement with the Autonomous 
University of Barcelona for students to carry out 
eco audits in civic centers.

A pilot scheme has carried out on a building man-
aged by the Public Health Agency of Barcelona: the 
Peracamps Building. Since 2009, this building has 
been subject to an all-round energy analysis, to-
gether with an improvement feasibility study, which 
will stand as a reference for the analysis levels in 

other buildings. The analysis is being carried out in 
4 phases:

1. Preparation of a list of points for review in the 
building (now completed).

2.  Thermographic analysis (now completed).

3. Energy analysis (now completed).

4. Analysis of the building’s energy performance 
(pending).

5. Building energy certification (pending).

Finally, a variety of different measures are be-
ing promoted within the framework of the More 
Sustainable Municipality Plan, and a series of good 
practices are being applied that have increased 
overall municipal building efficiency. 

• Existing lights have been replaced by high-ef-
ficiency lights. This initiative has saved 350,000 
KWh per year. 

• Solar thermal installations in schools and sports 
facilities. In 2005 there were 52 installations pro-
ducing 3,545,000 kWh per year. 

• Photovoltaic installations on the roofs of public 
buildings. In 2008, 40 buildings were equipped 
with these installations, which generate 
2,000,000 kWh per year.
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11.3. Goals and measures for the 
future

Beyond the scope of the work performed to date 
by the City Council to improve the environmental 
management of its own services, the City Council 
is planning a large number of initiatives in order to 
actively continue setting an example through its 
actions.

11.3.1. Energy Savings and Improvement 
to Municipal buildings Plan 2010-2020

Energy consumption in buildings and installations 
represents approximately 10% of the total energy 
consumption associated with municipal activities 
and public transport. For this reason, PEMEEM is 
one of the mainstays in the municipal programme 
for the Energy, Climate Change and Environmental 
Quality Plan for Barcelona (PEQC) (see Section 1). 

The PEMEEM plans to reduce energy consump-
tion by 10% in municipal facilities between 2008 and 
2020, which will lead to a saving of 2,355 tCO2eq/
year. It includes the following strategic lines:

1. To approve a government measure on energy 
savings and efficiency (currently at the approval 
phase) that will act as a transversal tool to imple-
ment the plan. 

2. Create an energy saving round table and the fig-
ure of an energy manager for municipal facilities. 

3. Draft a protocol for municipal building and hand-
over. 

4. Draft a protocol for the communication, aware-
ness raising and dissemination of good practices. 

5. Implement monitoring and energy management 
systems. 

6. Implement energy efficiency and saving mea-
sures in municipal facilities. 

7. Implement highly-efficient heat generation sys-
tems. 

8. Implement renewable energy measures. 

9. Spread the implementation of energy services 
companies in municipal facilities. 

10. Encourage the procurement of green energy 
through the ‘Procura+’ campaign.

Initially, three separate action plans are foreseen. 
The first one will have specific measures that are 
already identified and valued both with respect 
to savings potential and the associated economic 
investments. 

Depending on the results for the first plan, which 
mainly includes building monitoring measures in 
order to gain exact information on energy con-
sumption in municipal buildings; the following 
action plans will be designed, each estimated to last 
around 4 years:

• Action Plan 1 (2010 and 2011): investments 
have been budgeted to a sum of ¤7,767,536 
including savings and efficiency measures that 
concentrate on the 22 buildings with the highest 
consumption rates, in order to achieve energy 
savings of 18.06% a year with respect to current 
consumption, 2.40% of all municipal buildings 
and will prevent the emission of more than 530 
tonnes of CO2eq per year. Specifically, it plans for 
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measures to improve interior lighting and heating 
installation efficiency, as well as restoring the 
thermal envelope and implementing monitoring 
activities. 

• Action Plan 2 (2012-2016): at present, this plan has 
a budget of ¤2,402,569. 

• Action Plan 3 (2017-2020): this plan has a budget 
of ¤1,800,000.

Four-year action plans 2 and 3 will be designed by 
the Energy Savings Round Table according to the re-
sults obtained in Action Plan 1. The investments will 
be aimed at improving the municipal building instal-
lations in terms of energy efficiency. They will also 
focus on implementing renewable energy production 
systems (photovoltaic, solar thermal, etc.) and highly 
efficient HVAC systems (cogeneration and district 
heating and cooling networks).

11.3.2. More Sustainable Municipality 
convention

Within the framework of the More Sustainable 
Municipality Plan, an institutional act is planned for 
18 March 2010  as a turning point that will propose 
objectives for the 2010 horizon (the aim is for 50% 
of municipal procurement and contracting to incor-
porate optional environmental criteria)., to revise 

the actions that have been taken to date, to agree 
to objectives and actions for the future, to promote 
the involvement and commitment of the organi-
zation overall and to make the programme more 
visible to everyone. 

It is forecast that three-hundred people will take 
part, 120 of whom also formed part of the various 
council employee commissions dedicated to five pri-
ority areas of the More Sustainable Municipality Plan.  

• Construction, works, building restoration. 

• Savings and environmental resource efficiency in 
public buildings. 

• Coordination of the More Sustainable Municipal-
ity Plan with other municipal programmes and 
actions. 

• Social dimension of More Sustainable Municipal-
ity. 

• A More Sustainable Municipality in day-to-day 
activities

Over the next few years, work will continue on 
monitoring contracts, ongoing improvements to 
tender conditions, incorporating improvements 
into contract renewals and specific energy saving 

Section 11. ENVIRONMENTAL MANAGEMENT OF THE MUNICIPALLITY

1. After the holding of the convention, it was resolved for the year 2010 to achieve that 100% of the paper consumed at all 
the buildings of the City Council should be recycled, to improve the waste collection and cleaning contract specification 
of the municipal buildings, incorporating recycled bins and industrial paper dispensers (toilet and hand basin) and to 
incorporate ecological paints and varnishes in the maintenance tasks of the municipal buildings. For the period 2016-2020, 
to extend the use and purchase of sustainable office material and develop a practical manual for purchasing managers on 
sustainable criteria for the purchase of office material.
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campaigns, water and waste management and pre-
vention and office material through posters, cards, 
pamphlets and stickers. 

11.3.3. Barcelona, a springboard for in-
novation

Barcelona is the scenario for various pilot tests 
that will subsequently be implemented both in 
Barcelona and other European cities, such as the 
installation of a district heating and cooling system 
in a Mediterranean context, pneumatic waste collec-
tion, etc. 

Barcelona has made these innovation processes 
official through the ‘Urban Lab’ project, in which 
new technologies applied to urban services are 
tested, evaluated and promoted. District 22@ is 
used as a concentration area for these activities, as 
it offers the most advanced state-of-the-art infra-

structure and communication systems. Barcelona is 
also participating in the international SMART-SPP 
Project, whose aim is to develop, test and revise 
criteria for contracting innovative, energy efficient 
technologies as well as designing instruments that 
are useful to the Administration in managing the 
associated risks through specific instruments like 
tracking CO2 emissions and life cycle costing. In 
Barcelona, researchers are working with LED tech-
nology to provide lighting for public spaces, electric 
vehicles for municipal services and charging points 
for electric vehicles.

Barcelona centralises all of its demo projects and 
initiatives to encourage the use of electric cars 
through its LIVE Office – Logistics for Introducing 
Electric Vehicles in Barcelona and the Movele Plan 
(a state-run programme that promotes the use of 
electric vehicles) (see Section 2).

Section 11. ENVIRONMENTAL MANAGEMENT OF THE MUNICIPALLITY
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11.4. Historical and geographical context

Barcelona, a city with a delocalised, compartmentalised city council.  
The size of the city (1,615,000 inhabitants) and the large number of departments and divi-

sions that form the management structure for the City Council make coordination a complex 
issue. Moreover, the desire to maintain the historical building that is the present headquar-
ters for the City Council due to its symbolic value, has made it difficult to group all of the 
departments under a single roof. Their location in different buildings spread out all over the 
city (more than 600) also makes inter-departmental communication a challenge. 

Barcelona, a city that needs to optimise its administrative tasks  
Barcelona City Council manages its public contracting in a decentralized fashion. This 

makes it difficult to manage and to make changes and improvements, because too many 
representatives are involved in all the required procedures. Apart from this, the City Council 
has not put into place procedures for all its processes, which results in a certain degree of 
inefficiency.

Barcelona, a city that needs a cultural change from an administrative point 
of view 

The average age of City Council employees is between 46 and 47. Bringing in cultural 
changes and new ways of working is a challenge, because the majority of the administra-
tive personnel at the City Council have been working there for many years, and they resist 
changes to their work methods and organisation. 

Barcelona, a city whose citizens are becoming more and more aware of the 
issues  

The level of environmental awareness for Barcelona residents is very low, and this is why 
the City Council has been working intensely on this issue. The results of the latest Habits 
and Values Survey on the Environment and Sustainability however, prove that progress is 
being made in this area. This survey was carried out between December 2008 and January 
2009 and it shows that residents now are now more environmentally aware and are better 
informed about sustainability, especially with regards to saving water and separating waste.
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11.5. For further information...

Webs:

More Sustainable Municipality: 
http://www.bcn.es/agenda21/ayuntamientosostenible/english/index.htm

Fàbrica del Sol: 
http://www.bcn.es/agenda21/crbs/index.htm 

Agenda 21 de Barcelona: 
http://www.bcn.cat/agenda21/english/index_eng.htm

Agenda 21 Escolar de Barcelona: 
http://www.bcn.cat/agenda21/a21escolar/ 

Catalan Network for Ethical Public Procurement: 
http://comprapublica.wordpress.com/ 

Barcelona Innova: Barcelona 2.0: 
http://w3.bcn.es/V01/Serveis/SubPresentacio/V01SubPresentacioIniciCtl/0,2155,83057194_83070558_
3_602876289,00.html? accio=detall

Documents:

Pla Ajuntament + Sostenible, compromisos de futur. 
Ayuntamiento de Barcelona, 18 de marzo de 2010.
http://www.convencioajuntamentsostenible.cat/pdf/compromisos_de_futur.pdf

Guide No. 5 on Environmental Education: L’Oficina Verda. 
Ayuntamiento de Barcelona, 2001. 
http://www.bcn.cat/agenda21/A21_text/guies/GreenOfficeGuide.pdf

Guía n.º 6 de Educación Ambiental: More Sustainable Celebrations. 
Ayuntamiento de Barcelona,
http://www.bcn.cat/agenda21/A21_text/guies/sustainablecelguide.pdf

 Guide No. 25 on Environmental Education: Oficina Verda per a empreses del sector d’oficines i 
despatxos (Green Office for companies in the office sector) 
Barcelona City Council, 2004. 
http://www.bcn.es/agenda21/ayuntamientosostenible/documents/guia_OVE.pdf 

Guide No. 28 on Environmental Education: Fes-te amic dels boscos / Become a friend of the 
forests. 
Barcelona City Council, 2005. 

Guide No. 30 on Environmental Education: More Sustainable Municipality. 
Barcelona City Council, 2006. 
http://www.bcn.cat/agenda21/publicacions/guiesdeducacio.htm 

Section 11. ENVIRONMENTAL MANAGEMENT OF THE MUNICIPALLITY
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2008 Financial Report 2008 for Barcelona City Council. 
Barcelona City Council , 2008. 
http://w3.bcn.es/fitxers/ayuntamiento/memoriaactivitat2008cat.671.pdf 

Mayoral Decree: responsible timber procurement policy. 
Barcelona City Council, 23 July 2004. 
http://80.33.141.76/agenda21/docs_interns/fustadecret2004.pdf – Mayoral Decree: use of recycled 
paper. Barcelona City Council, 22 March 2002. http://80.33.141.76/agenda21/docs_interns/decretre-
ciclat2002.pdf 

Institutional Declaration to promote fair trade and ethical procurement. 
Barcelona City Council, 22 November 2002. 
http://80.33.141.76/agenda21/docs_interns/declaraciocj2002.pdf 

Barcelona. A great opportunity. BALANCE after two years in office. 
Barcelona City Council, 15 June 2009. 

Barcelona tomorrow. A model of commitment to the planet. 
Barcelona City Council, February 2008. 

Bid documents on the homologation of computer equipment 2002. 
Barcelona City Council. 
http://www.bcn.es/agenda21/ayuntamientosostenible/doc_interns.htm 

Energy Savings and Improvement Plan in Municipal Buildings 2009-2011. 
Barcelona Energy Authority. Barcelona City Council, June 2009. 
http://www.barcelonaenergia.cat/document/actuacions/Memoria_PMEB_2009_v2.pdf

Barcelona Works towards Sustainibility. 
Ayuntamiento de Barcelona, 2009. 
http://www.bcn.cat/agenda21/english/documents/AGENDA21.pdf

Section 11. ENVIRONMENTAL MANAGEMENT OF THE MUNICIPALLITY
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Section 12.

THE CITIZEN COMMITMENT TO 
SUSTAINABILITY: BARCELONA’S 

AGENDA 21

Barcelona, with citizens  
committed to the environment
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12.1. The citizen commitment 
to sustainability: Barcelona’s 
Agenda 21  

In 1995, the city council endorsed the Aalborg 
Charter. This decision entailed working according 
to the principles of sustainable development and 

it was the first step in creating a Local Agenda 21 for 
the city. After an extensive participatory process, 
Barcelona delineated its Agenda 21 in the Citizen 
Commitment to Sustainability (CCS), a widely-appro-
ved document that defines the aims and an action 
plan for the period 2002-2012.

The CCS establishes guidelines for both the 
government and organisations within society (busi-
nesses, professional associations, unions, NGOs, 
universities, schools, etc.), as well as for individual 
members of the public, who can voluntarily sign the 
document and establish their own action plan to 
contribute to achieving the shared aims. 

The CCS guides the city council’s environmental 
policies for Barcelona, which are set forth every 
four years in the Municipal Action Programme 
(PAM), as well as municipal organisation itself 
through the More Sustainable Municipality plan, 
which focuses on greening the city council. 

Although Barcelona started to work in the field of 
sustainability later than other European cities, with 
the boost provided by the CCS Barcelona is demon-
strating that it can match and even surpass these 
other cities. 

12.1.1. A strategic plan approved by all the 
city’s key players

The Public’s Commitment to Sustainability 
– Barcelona’s Agenda 21 is designed to be an overall, 
medium- to long-term strategic plan with a ten-year 
term (2002-2012). 

The Municipal Council for the Environment and 
Sustainability (CMMAS) promoted Agenda 21. This 
body is an advisory council consisting of approxi-
mately one hundred people representing various 
sectors of society: civic and environmental organisa-
tions, businesses, experts, universities, and others. 
Created in 1998, the organisation spent its first few 
years formulating the core documents of Agenda 
21 via 13 working groups that focused on different 
aspects: urban planning, green spaces, beaches and 
buildings; energy; mobility, transport and tele-
communications; waste; water cycle; atmosphere; 
biodiversity; greenhouse effect and ozone; margin-
alisation, unemployment and immigration; health; 
environmental education; economic activity; public 
information and participation. 

The involvement of groups of individuals and 
organisations was emphasised throughout the entire 
process (1998-2002), reflecting the belief that a more 
sustainable city must be constructed with everyone’s 
participation and cooperation (see Figure 12.1). The 
document Criteria and Proposals for Public Participa-
tion in Barcelona’s Agenda 21 established a frame-
work for the development of a process consisting of 
three phases (information, planning and implemen-
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tation), two work perspectives (regional and themed) 
and two types of participant (organisations and 
individuals). Approximately 200 events were held, 
with 3,500 people and more than 500 organisations 
taking part. 

The result was the adoption of the Public’s Com-
mitment to Sustainability, a document that states the 
principles and aims shared by all the organisations 
that voluntarily signed it. 

The aims of the commitment are: 

1. To protect open spaces and biodiversity and 
increase green areas in the city. 

2. To champion a diverse city with urban and social 
cohesion and high-quality public areas. 

3. To improve mobility and make the streets more 
welcoming. 

4. To achieve a high level of environmental quality 
and create a healthy city. 

5. To protect natural resources and promote the use 
of renewable energies. 

6. To reduce waste production and promote reuse 
and recycling. 

7. To increase social cohesion by strengthening the 
mechanisms of equity and participation. 

8. To promote economic activities directed towards 
sustainable development. 

9. To further develop a culture of sustainability 
through education and promoting environmental 
awareness. 

10. To reduce the city’s impact on the planet and 
promote international cooperation

The document was presented on 9 July, 2002, 
at an official ceremony at which it was signed by 
the mayor, all the municipal political groups, the 
members of the CMMAS and more than 100 or-
ganisations. In 2005 the Convention for the Signa-
tories to the Commitment was held; this was the 
first collective stocktaking regarding achievement 
of aims, with representatives from 500 organisa-
tions participating. To mark the occasion, ‘100 
Good Ideas’, a book of good citizenship ideas, was 
published and a video on “the emerging sustainable 
city” was produced.  (http://www.bcn.es/agenda21/
convencio2005/index.htm.)

In 2010 a second convention will be held to begin 
revising the Public’s Commitment with an eye to 
renewing it at the end of its current term (2012).

Graph 12.1. Composition of the signatories of the 
Barcelona Agenda 21.
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Figure 12.1. Photographs 
of diverse participatory 
events held within the 
frame of the Barcelona 
Agenda 21.
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The campaign to attract new signatories has con-
tinued over the years, and 650 organisations have 
already signed the Commitment 

12.1.2. From agenda to action
During the Action 21 phase (2002-2012), each 

signatory formulates an action plan specifying the 
measures it proposes to take in order to contribute 
to the shared aims. 

Regarding Barcelona City Council, these aims are 
set forth every four years in the PAM, which defines 
the actions that will be taken and the correspond-
ing budget. 

The CMMAS established 25 indicators to evaluate 
improvements made by the city during this time 
period. Data are published annually in the 21 Indica-
tors report (http://www.bcn.es/agenda21/a21/indica-
dors.htm). 

12.2. Municipal action. The 2008-
2011 PAM 

The Public’s Commitment to Sustainability, guides 
the actions of the City Council, with respect to both 
its internal greening and the environmental policies 
that it develops for the city. The plan to improve the 
environmental and social sustainability of the daily 
work of municipal offices and services is developed 
via the plan More Sustainable Municipality (see Sec-
tion 11). 

Actions pertaining to the city are set forth every 
four years in the PAM, which defines the city’s local 
and supramunicipal strategy for the term. It de-
scribes the current situation, proposes actions to 
take for different areas of activities and defines the 
financial framework and budget. The PAM demon-
strates that the integrated, sustainable develop-
ment of environmental vectors (energy, waste, 
water, noise, transport, etc.) is one of Barcelona’s 
top priorities. 

The 2008-2011 PAM has five strategic guidelines:

1. A cohesive, inclusive city. 

2. A city that is committed to a knowledge-based 
economy and high-quality employment opportu-
nities. 

3. A city where people live together peacefully. 

4. A sustainable city committed to fighting climate 
change. 

5. A city that fulfils its role as a regional capital.

Agenda 21 and the Municipal Action Programme 
are tools for attaining a better quality of life that 
is more sustainable and equitable. Key elements 
include taking all environmental vectors into consid-
eration when planning the city’s infrastructure and 
services, as well as promoting public participation. 

The guideline 4 addresses climate change urban 
policies and promotes sustainability. It prioritizes the 
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improvement of public transport and the achieve-
ment of a more sustainable mobility through the 
realization and implementation of the PMU, the PDI, 
and also demanding a profound change of the subur-
ban rail network. 

Barcelona has been ranked as the European city 
with the highest quality of life for the eighth consec-
utive year and is also the city that has made the most 
progress, according to the study European Cities 
Monitor 2009, which was conducted by interviewing 
top executives from 500 companies.

12.3. Action by the public. The 
network of players promoting

12.3.1. Action 21
While the Barcelona City Council led the public 

participation process in implementing the Commit-
ment, it has now assumed the role of encouraging 
all groups to get involved in the action and con-
necting them via a veritable network of players who 
promote sustainability. 

The Action 21 programme was created to 
strengthen this network; it has the following aims:

• To promote the formulation of action plans. To 
stimulate action by the signatory organisations 
by encouraging the formulation of individual 
action plans. Other activities promoted include 
training initiatives (FormAcció21), sharing expe-
riences (Desayunos de Acció21), tours to learn 
about good practices and sustainability work-
shops. Ongoing consultancy, a methodological 
guide and a web page which receives more than 
160,000 visits annually are also on offer. 

• To highlight the work of signatory organisations 
through the Action 21 Awards for good practices. 
These awards ceremonies have already been 
held seven times, with 50 individuals’ initiatives 
receiving awards (http://www.bcn.cat/agenda21/ac-
cio21/premis.htm).

• To promote work being carried out in the net-
work and create synergistic relationships that 
facilitate interaction between organizations and 
joint projects.

12.3.2. Agenda 21 Arrives in classrooms
Barcelona City Council views schools as playing 

a key role in promoting action by the public to en-
courage sustainability, because as well as educating 
students schools also educate and set an example 
for other groups, including families, non-teaching 
personnel, neighbours, etc. The School Agenda 
21 (A21E) programme was therefore created to 
advance the idea of sustainability and sustain-
able good practices via the active participation of 
schools (see Figure 12.2). 

A21E promotes educational innovation, stimulat-
ing an overhaul of approaches and practices that 
brings about real changes in schools and their sur-
rounding areas. Rather than focusing on a single ac-
tion, A21E invites participants (students, teachers, 
families and other members of the school commu-
nity) to embark on a medium- or long-term project. 

With the support of this programme, schools 
analyse conflicts in their surroundings, propose 
alternative approaches, participate in solving the 
problems identified and turn this process of analy-
sis and action into an educational resource. 
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The programme offers a methodology guide, 
teacher training, a documentation centre, sup-
port materials and specific educational resources, 
continuous assistance via telephone and computer, 
regular communication through a fortnightly 
electronic newsletter and the programme’s web-
site, student meetings and other opportunities for 
interaction, as well as financial support and plaques 
that acknowledge schools’ involvement in the 
programme (http://www.bcn.es/agenda21/a21escolar/
index.htm). 

2009-2010 is the ninth school year that this pro-
gramme has been running. A total of 264 schools 
currently participate in the programme, represent-
ing 68% of Barcelona’s state schools and 32% of 
its state-assisted private schools and fully private 
schools.

12.3.3. Extending the commitment
While the government, organisations and schools 

are key players, Barcelona City Council also aims 
for individual members of the public and families to 
have an opportunity to learn about and adopt the 
aims of the Public’s Commitment. With this in mind, 
educational resources, publications and activities 
are available to all members of the public. 

Individuals can sign Agenda 21 on the website and 
download a simple guide to creating a personal ac-
tion plan: Personal Agenda 21, 20+1 Actions. 

The Fàbrica del Sol Resource Centre offers a range 
of environmental education services, including 
consultancy, activities, and a permanent exhibition 

on sustainability. The renovation of an old gas plant 
using green building materials and the principles of 
ecodesign has made this an iconic energy project. 
Some of the solutions applied were the installation 
of thermal and photovoltaic solar panels, a biomass 
boiler and water-saving systems. 

The programme How Does Barcelona Work? offers 
a group of tours that explain the environmental 
management of the city. 

There are many publications available as free 
downloads on the website (http://www.bcn.cat/agen-
da21/accio21/index.htm.)

Among these, the 34 environmental education 
guides on different environmental topics are 
particularly noteworthy. 

The environmental awareness of Barcelona’s 
population is continually increasing. The Survey 
of Habits and Values Relating to the Environment 
and Sustainability studies the values and behaviour 
of the residents of Barcelona with respect to the 
environment and sustainability. Three of these polls 
have already been conducted, in 2000, 2004 and 
2008. According to the most recent results, the 
public feels better informed, particularly with respect 
to saving water and separating waste. They are also 
more aware of the city’s environmental footprint. 
Statistical analysis of the survey reveals four main 
groups of people: “unconcerned” (29%), “unaware” 
(10%), “involved” (14%) and “committed” (47%). 
Protecting the environment, ensuring a high quality 
of life for everyone, using natural resources sensibly, 

Figure 12.2. Photographs of educational activities held within the frame of the School Agenda 21.
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for further information:

www.bcn.cat/mediambient 
www.bcn.cat/agenda21
agenda21@bcn.cat
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