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Abstract 
 
 During the last few years cities are taking the lead against climate change. They 
are aware of the big contribution they can make to mitigate the climate change, so they 
are working actively in this field. This thesis’ aim is to study what cities are doing and 
the chance they have to be successful. The cities selected for this thesis were Madrid, 
Barcelona, London, Manchester an Dublin. The method followed to active the aim was 
to read all the information available from the selected cities’ Councils about the 
measures they are carrying out. Then, transform that information to a way that all the 
cities’ information can be compared. As a result, it can be seen that there are few 
differences in their lines of action,excluding some punctual facts. All the cities are 
working actively to reduce transport sector’s emissions, to improve the energy use at 
homes and to increase the importance of the renewable energies. Spanish cities’ 
emissions reduction targets are still not ambitious enough, while London’s are the most 
ambitious among the studied cities. As a conclusion, it can be said that cities should 
work together to face the challenge of climate change, because there’s still much to do, 
targets have to be more ambitious and measures stricter.  
 
 
 
Abstracto 
 
 Estos últimos años las ciudades están tomando la iniciativa en contra del cambio 
climático. Son conscientes de las grandes oportunidades que tienen para mitigarlo, así 
que están trabajando activamente en este sentido. El propósito de esta tesis es estudiar lo 
que están haciendo las ciudades para mitigar el cambio climático y las oportunidades 
que tienen de tener éxito. Las ciudades seleccionadas para este estudio son Madrid, 
Barcelona, Londres, Manchester y Dublín. El método para conseguir el propósito fue 
leer toda la información disponible por parte de los ayuntamientos de las distintas 
ciudades acerca de las medidas que están llevando a cabo. A continuación transformar 
esa información a unos parámetros comunes a todas las ciudades y compararla. Como 
resultado se observa que hay muy pocas diferencias en sus líneas de acción, con alguna 
excepción puntual. Todas las ciudades están trabajando activamente para reducir las 
emisiones del sector transporte, mejorar el aprovechamiento energético doméstico y 
para aumentar la proporción de energías renovables. Las ciudades Españolas todavía no 
tienen objetivos de reducción de emissiones suficientemente ambiciosos, al contrario 
que Londres. Como conclusión, las ciudades deberían trabajar unidas en contra del 
cambio climático, porque todavía queda mucho por conseguir, los objetivos deben ser 
más abiciosos y las medidas más estrictas. 
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1. Introduction 
 
 The belief that climate change is one of the most serious problems the world is 
facing is growing nowadays in our society. Increasing concentration of greenhouse 
gases in the atmosphere is causing the increment of the earth’s average temperature, 
with possible disastrous consequences following, e.g.,flooding, droughts or food 
shortage amongst others.(CCG, 2009) 
 

Some years ago some cities(e.g. Copenhagen, London) realised that the climate 
change mitigation is not a problem only national governments and international 
agreements have the obligation to face, but that there is a lot the cities can do 
themselves, such as setting regulations about emissions from vehicles or improving the 
city’s energy efficiency. From the local level, changing some of our society’s habits can 
lead to a big contribution to mitigate the climate change. An increasing number of cities 
all over the world are now aware of their responsibility and are developing plans and 
strategies focused on climate change mitigation Actions taken in the next few years are 
decisive to mitigate the negative effects of the climate change.(CCG, 2009) 
 
 Reducing emissions from sectors as transport, housing or waste management are 
among cities’ priorities. There is a wide range of measures that the cities are carrying 
out aiming to introduce changes in the cities’ habits and in the citizens’ behaviour. 
 

This thesis’ aim is to study a few European cities and their actions for mitigating 
the climate change, find whether they are being successful or not and their plans for the 
future.  
 
 In this first chapter the aim and objectives are established. In the second chapter 
the studied cities are presented, including their climate change mitigation targets, action 
plans and the measures the cities are implementing to reduce their emissions. The 
method to carry out this thesis and the data collection is in the third chapter. The fourth 
chapter is an analysis of the information obtained from all the studied cities and in the 
fifth chapter are included the conclusions from the analysis done in the previous 
chapter. The sixth chapter consists on my conclusions about the work done and the 
achievement of the objectives of this thesis. The last chapter, the seventh, is the 
discussion part. 
 
 
 
1.1 Aim and objectives 
 
Aim 
 

The main aim of this thesis project is to study the relationship between climate 
change mitigation policy and mitigation measures in some Spanish, Irish and British 
cities. The cities have been chosen due to the interest of comparing them because of 
their different climate conditions and cultures.(for the selection of the cities see chapter 
3) Between their different environmental actions, cities usually have a kind of climate 
action plan in which the mitigation measures of the city are collected. The interesting 
point is the existing correlation between the intended measures included in their action 
plans and their translation into real actions.  
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Between the wide range of measures included in their action plans, some of the 

measures reach the proposed targets but some of them don’t. It is of interest to 
investigate why some measures perform well and others don’t, and if there is any 
connection between them, to find out if there are some characteristics that make a 
measure to become successful or unsuccessful. This result can be useful for the cities 
before planning new measures, to predict which measures will carry out well and which 
probably won’t. 

 
Sometimes cities implement the most profitable or easiest measure in the short 

term, so it is interesting to investigate if the measures the cities carry out correspond to 
the share of emissions of the different sectors. The difficulties found by the cities when 
putting their measures into practise, such as economical or technical limitations will 
also be studied. Cities should be working to solve these problems for future measures. 
 
 
 
Objectives 
 

In order to achieve the aim, these are the objectives proposed for this work: 
 

 Investigate which percentage of the emissions come from each polluting sector, 
and if this proportion matches with the effort the cities make to reduce these 
sectors’ emissions taking into account the expected reduction. 

 Distinguish between the projects the cities have developed due to European 
targets, which to national targets and which of them are initiative of the local 
authorities. And therefore discover the relation between the policies and the 
finally taken measures. 

 Compare the short term and long term action plans, to see if in the long term 
ones there are more and stricter measures for the same sectors or if they are 
including measures for other sectors. 

 Study if the cities are checking that their measures are having the expected 
results, so that they can find out if their measures are effective and they can 
include them in the long term plans. 
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2. The cities against climate change 
 
 This chapter contains a brief description about the geographical characteristics 
of the cities and about how the environment is managed in their Councils. About 
climate change mitigation, in this chapter are included cities’ targets in the short and 
long term, a description of their climate action plans and a summary of the measures 
compiled in the cities’ action plans. 
 
 
 
2.1 Spain 
 

Spain is divided in seventeen different communities, and each one must develop 
its own regulation about environment. This regulation is stricter than the European or 
Spanish regulation. Then, each city can develop its own climate action plan 
complementing to those of other administrations. (MMA, 2008) 
 
 The Spanish target, under the Kyoto Protocol, is to limit the emissions to 15% 
above the 1990 level in the 2008-2012 period. (Europa, 2009b) 
 
 
 

2.1.1. Madrid 
 
 Madrid is the biggest city in Spain, and also the capital. Its population reaches 
3.1 million (2007), and the population of the metropolitan area of Madrid and suburbs is 
calculated to be 5.8 million (2007). Madrid is the third urban area in the European 
Union in population.(INE, 2009) 
 

Madrid is located in the centre of the country, in the shore of the river 
Manzanares. It is also in the centre of the Madrid autonomous community. The city 
spans 698 km2 in the geographical centre of the Iberian peninsula, on the central plateau 
at an elevation of some 646 metres above sea level, making it one of the highest situated 
capitals in Europe.(EB, 2009d) 
 

The climate in Madrid is Mediterranean continental but it’s very influenced by 
the urban conditions. The winters are cold, with temperatures usually lower than 8ºC, 
that sometimes can reach 0ºC or even lower. It usually frosts at night and it occasionally 
snows. The summers in Madrid are consistently dry and hot, becoming especially 
oppressive in July and August, when temperatures sometimes rise above 38 °C The 
daily oscillation is important in the urban periphery, but it is quite reduced in the 
downtown, where the heat island effect mitigates it. The scanty rainfalls take place 
especially in autumn and spring, when the weather is milder. In winter they are less 
frequent and in summer, almost non-existent.(EB, 2009d) 
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2.1.1.1 Management and organization of the environment 
 
 Madrid City Council is divided in eight Government Areas, one of which is the 
Environment Government Area. It’s one of the essential levels of the organisation of 
Madrid City Council and has the responsibility for the following areas: sustainability, 
quality and environmental protection, green spaces, parks and gardens, water 
management, urban sanitation and waste management.(Madrid, 2009) 
 
 The Environment Government Area is divided in several bodies to exercise its 
powers. The Department of Sustainability and Agenda 21 is the responsible for the 
development of Madrid’s actions to mitigate climate change. The Department’s four 
competences are: planification and coordination of sustainability strategies, and 
specially the climate change mitigation in Madrid; plan programmes and action for the 
environmental education; develop policy programmes and measures of sustainability 
and manage the environmental strategic information. (Madrid, 2009) 
 
 Madrid signed in September 1996 the Aalborg charter1, and as part of Madrid’s 
commitments the city is developing and Agenda 21 plan. The first phase, the diagnosis 
has already been finished and now the city is elaborating an Agenda 21 action plan. The 
work is being done in two different levels: a global one, this means it affects the whole 
city, and a lower one that makes differences between the 21 districts in which the city 
has been divided.(Madrid, 2009) 
 
 While the Agenda 21 action plan is being finished, the Environment 
Government Area has developed a climate action plan: The City of Madrid Plan for the 
Sustainable Use of Energy and Climate Change Prevention, in which the city’s 
measures to mitigate the climate change are collected. With this plan the city aims to 
reach its environmental targets.(Madrid, 2009) 
 
 
 
 2.1.1.2 Madrid’s climate mitigation targets 
 

The municipality of Madrid emits 2.3% of Spain's total emissions, which in 
2004 was 9,700 kt of CO2 equivalent (CO2eq)2. The Environment Government Area, 
through The City of Madrid Plan for the Sustainable Use of Energy and Climate Change 
Prevention (SUECCP) set in 2008 the following targets for the city of Madrid.(AEG, 
2008) 
 
 
 
 
 
 
 

                                                
1 The Aalborg charter is a document created in Alborg, Denmark in 1994. It gives he steps to the 
signatory cities to implement the Local Agenda 21.SC (2008) Aalborg charter:Getting cities going. 
Sustainable Cities. 
2 CO2eq,  refers to the six different Greenhouse Gases considered in the Kyoto Protocol: CO2, CH4, N2O, 
SF6, HFC and PFC 
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 Short term 
 

The city of Madrid’s targets in the short term are the following:  
 

 20% reduction in emissions as if the emissions went on without any reduction by 
2012.(AEG, 2008) 

 1% emissions reduction by 2012 compared to 1990 levels, or 14% emissions 
reduction by 2012 compared to 2004 levels.(AEG, 2008) 

 
If these targets are reached, Madrid will be contributing to the Spanish Kyoto 

targets reducing its emissions as much as more than 3,000 kt in total by 2012. Madrid’s 
targets are more ambitious than the Spanish targets. The expected increase in average 
emissions during the period 2008-2012 is 0,21%, while the Spanish target is an 15% 
increase by 2012 compared to 1990 levels. To achieve Madrid’s targets The SUECCP 
was developed, containing the necessary measures.(AEG, 2008) 

 
 The graphic 1 shows the emissions reductions aimed by sector in percentages. 
 

transport    38%

residential, 
commercial and 

institutional    
45%

waste 
management    

1%

industry    14%
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Graphic 1. Emission reduction targets for 2012 in percentages considering the total reduction 
target. (AEG, 2008) 

 
 
 
Long term 

 
 The targets for the long term are the following: 
 

 20% emissions reduction by 2020 compared to 2004 levels.(AEG, 2008) 
 50% emissions reduction by 2050 compared to 2004 levels.(AEG, 2008) 
 20% reduction of fossil fuels by 2020.(AEG, 2008) 
 20% increment of renewable energies in all energy consumed by 2020.(AEG, 

2008) 
 

The SUECCP establishes the basis to achieve these more ambitious targets, but 
it will have to be revised for the next action period, from 2012 to 2020. The measures 
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that will be collected in the revised plan are not still available, but they will follow the 
line traced in the actual plan.  
 
 The graphic 2 presents the emission trends for the city of Madrid if nothing is 
done to reduce them, and the reduction targets.  
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Graphic 2 Emission trends and targets. (AEG, 2008) 
 
 
 
 2.1.1.3 Madrid’s action plan against climate change 
 
 The SUECCP aims to achieve the GHG emissions reductions targets by the 
coordination of the actions from all municipal services. This plan includes the measures 
already undertaken by other plans of the City of Madrid, so the SUECCP plan is the 
most complete and actualised plan in this moment. It was approved in 2008 and collects 
measures until 2012.(AEG, 2008) 
 

The main goals of the plan are the following:  
 

 Contribute to national Kyoto targets. 
 Orient Madrid's capacity to be able to assume further commitments in the fight 

against climate change. 
 Foster the use of renewable energy sources and improve the energy efficiency. 
 Minimise Madrid’s external energy dependence. 
 Increase the amount of carbon absorbed from the atmosphere. 
 Provide the necessary information for citizens to know the causes of the climate 

change and how to avoid it at the local level.  
 

 The plan is divided in eight chapters and six annexes. The first five chapters 
include a description of the actual situation in Europe, Spain and Madrid about energy 
demand and consumption, GHG emissions and predictable energy consumption and 
emissions trends for Madrid. The sixth chapter collects all the measures classified by 
sectors. The plan’s results monitoring and the detailed budget are explained in chapters 
seven and eight. The annexes describe the already existing measures, together with the 
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energy demand and infrastructure information, and explain the methodology followed 
and other useful information to fully understand the plan.  
 

The SUECCP considers the emissions of CO2eq (AEG, 2008). The graphic 3 
shows the emissions in percentage, from each polluting sector considered in The City of 
Madrid Plan for the Sustainable Use of Energy and Climate Change Prevention. 
 

transport    53%   residential, 
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another    4%

 
Graphic 3 Percentages of emissions from each considered sector in 2004. (AEG, 2008) 
 
 The plan's measures will focus on stabilising and reducing emissions from the 
residential, commercial, institutional and transport sectors. These are the most 
responsible sectors for Madrid’s GHG emissions and which have experimented the 
greatest growth since 1990.(AEG, 2008) 
 

To carry out all the measures proposed, the necessary budget by 2012 is 
estimated to be 101,2 million euros. (AEG, 2008) 

 
 
 
2.1.1.3.1 Measures of the plan 

 
 The measures proposed in this plan of action will be adopted in the period 2008-
2012 and have been grouped by sector of activity(AEG, 2008). This sectors, and a few 
examples of the measures are: 
 

 Transport: draw up an Urban mobility Plan and campaigns to educate on, inform 
and promote biofuels. 

 Residential, commercial and institutional: fostering Energy Certification for 
buildings, Integrating solar energy systems in municipal buildings and fostering 
projects that integrate sustainable criteria in urban constructions and 
developments. 

 Waste management: Elaboration of a Local Waste Strategy. 
 Industry: Voluntary agreements with high emitting companies and Energy audits 

for industrial companies. 
 Sinks: Increasing forested surface area. 
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See all the measures in Annex I. For the implemetation of all the measures, the 
City Council has some instruments as legislation and technical regulatory framework, 
market creation, subsidies, etc.  
 

The plan also includes transversal measures. Transversal measures refers to the 
measures which are common for all the sectors of activity, that is, they are cross-
sectoral. The city of Madrid can’t calculate estimated reductions from the transversal 
measures. The estimated emission reduction from the rest of measures in the plan is 
calculated to be 728 kt CO2eq per year, during the plan's lifetime.  
 
 As mentioned above, Madrid City Council has already undertaken some 
initiatives included in other strategies to reduce GHG emissions. Most of these 
measures are aimed at the transport sector, included in the Local Air Quality Strategy. 
(AEG, 2008)Measures concerning other sectors, not included in the Local Air Quality 
Strategy have also been included in the SUECCP. 
 
 The information about the measures includes description, schedule of 
implementation, budget and associated emission reduction. There are 48 abatement 
measures and 6 adaptation measures. Most of the measures aim to increase energy 
efficiency in each sector of activity in the municipality. The graphic 4 shows the 
distribution per sectors of the measures in the SUECCP.  
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Graphic 4 Number of measures in the plan clasified per sectors, according to SUECCP over 2008-
2012. (AEG, 2008) 
 

 
 
2.1.2. Barcelona 

 
 Barcelona is the largest port and the second largest city in Spain. It’s the capital 
of the Catalonia autonomous region, in northeastern Spain. Its population was 1,6 
million (2007) while the population of the Metropolitan Area is 3,2 million (2007)(INE, 
2009). It is located on the shores of the Mediterranean. Barcelona is surrounded to the 
north by the Collserola mountain chain and between the rivers Besos and Llobregat. It 
spans 636 km2. (EB, 2009a) 
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 Barcelona has a Mediterranean wet climate, dry in summer but the rainfalls are 
abundant the rest of the year, consisting on very intense rainfalls distributed in a few 
days during the year, mostly from August until November. Temperatures are hot in 
summer and warm in winter, showing a low daily thermal oscillation. Barcelona and 
London’s annual rainfall is the same, but Barcelona’s climate is more irregular and 
torrential than London’s. (EB, 2009a) 
 

The average annual temperature is 16°C; January is the coldest month, averaging 
9 °C, and August is the hottest, at 24°C. Precipitation amounts to about 600 mm per 
year. Snowfalls occur very rarely.(EB, 2009a) 
 
 
 
 2.1.2.2 Management and organization of the environment 
 

Barcelona signed in 1995 the Aalborg charter, and as a result The Agenda 21 
was developed between 1998 and 2002. It establishes the basis to construct a new model 
of socioeconomic development for Barcelona. The difference with other cities is that 
Barcelona encouraged all the city’s organizations and groups to get involved in the 
Agenda 21 development process. They came in 2002 to the Barcelona’s Commitment 
towards Sustainability. It consists of a document signed by all the city organizations that 
want to participate, compiling the principals and goals for the sustainability process. 
Each signatory contributes to the collective goals. The Barcelona’s Commitment 
towards Sustainability concluded in ten main objectives and one hundred lines of action, 
ten for each objective(BCC, 2002). The objectives are: 
 

 Protect open spaces and biodiversity, and expand green belts. 
 Defend a compact, diverse city, with quality public space; improve mobility and 

make streets an attractive place. 
 Attain optimum levels of environmental quality and become a healthy city. 
 Conserve natural resources and promote the use of renewable resources. 
 Reduce waste generation and foster a culture of re-use and recycling. 
 Augment social cohesion, strengthening mechanisms for fairness and 

participation. 
 Promote economic activity oriented towards sustainable development. 
 Advance the culture of sustainability through environmental communication and 

education. 
 Reduce the city's impact on the planet. 
 Promote international cooperation. 

 
 The Environment Manager’s Office is the body responsible of designing 
strategies to mitigate climate change, which will be later approved by the Management 
Committee. The Environment Manager’s Office leads Barcelona’s commitments to 
improve the environment and to fight against climate change, and is divided in eight 
Offices(BCC, 2009):  
 

 Water cycle. 
 Energy and environmental quality. 
 Green spaces. 
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 Waste management. 
 Information management. 
 Resources management. 
 Environmental education. 
 Investments and road space. 

 
The Barcelona City Council is also a member of the Local Energy Agency3 in 

Barcelona, which work aims to improve environmental quality and sustainable 
development of the city by the promotion of energy saving, energy efficiency, the use 
and awareness of renewable energy, and maximizing the quality of services in this 
sector(AEB, 2009a). The Local Energy Agency and the Barcelona City Council worked 
together to develop the Plan for Energy Improvement in Barcelona, which establishes 
the basis for Barcelona’s fight against climate change(Mayol i Beltran, 2002). It was 
approved by the Management committee. (BCC, 2009) 

 
 
 

 2.1.2.2 Barcelona’s targets 
 

Barcelona emitted 3.3 t CO2eq per inhabitant in 2006, which means an amount 
of 5,300 kt CO2eq. As part of Barcelona’s concern about sustainable development, the 
city adopted, through the Plan for Energy Improvement in Barcelona (PEIB) the 
following emissions reduction targets in 2002.(Mayol i Beltran, 2002) 
 
 Short term 
 
 Barcelona’s objectives are the following: 
 

 To reduce the atmospheric contamination.(Mayol i Beltran, 2002) 
 To reduce the use of not renewable energies.(Mayol i Beltran, 2002) 

 
The specific targets of the plan are: 

 
 27% emission reduction by 2012 compared to 1997 levels. (Mayol i Beltran, 

2002) 
 12% of energy use from renewable energies by 2010.(Mayol i Beltran, 2002) 
 

The PEIB sets a strategy to promote the energy efficiency, the quality of the 
energy supply and the reduction of the energy consumption. 

 
 
 
 
 
 
 

                                                
3 The Local Energy Agency is composed by the Barcelona City Council as the municipal responsible, the 
Metropolitan Water Services and Waste Treatment, the Catalan Institute of Energy and the Institute for 
the Diversification and Saving of Energy. 
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The graphic 5 presents the emissions reductions aimed by sector in percentages:  
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Graphic 5. Emission reduction targets for 2010 in percentages considering the total reduction 
target. (Mayol i Beltran, 2002) 

 
 
 
Long term 

 
 As part of the sustainability objectives of Barcelona, more ambitious targets are 
being established from 2012, not only to reduce emissions, but also to make Barcelona a 
more sustainable city. (Mayol i Beltran, 2002) 
 
 The graphic 6 presents the emission trends for the city of Barcelona if nothing is 
done to reduce them, and the reduction targets. 
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Graphic 6. Emission trends in blue and reduction targets in purple. (Mayol i Beltran, 2002) 
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 2.1.2.3 Barcelona’s action plan against climate change 
 

As part of the Council’s initiatives to reach the sustainable development, in 2002 
and after some unsuccessful attempts, the Plan for Energy Improvement in Barcelona 
was set. This plan’s objective is to improve the energy efficiency, in order to increase 
the use of renewables and to decrease the GHG emissions. (Casanovas, 2007) 
 
 The plan is divided in twelve chapters, classified in three different sections. The 
first section, which comprises the first three chapters includes information about the 
city, its environmental policy and an introduction to the plan. The second section 
consists on an analysis of the present situation. This part is called: Base Analysis and 
diagnosis of the Energy flows in Barcelona. It comprises the following four chapters. 
The third section, the Action Plan for Energy saving and emissions reduction, includes 
some objectives and strategies for developing actuation programmes with projects and 
specific actions, and an analysis of this in the future scenarios.(Mayol i Beltran, 2002) 
 

The plan considers the emissions of CO2eq (Mayol i Beltran, 2002). The graphic 
7 shows the emissions in percentage, from each polluting sector considered in the PEIB. 
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Graphic 7. Percentage of emissions from each considered sector in 1999. (Mayol i Beltran, 2002) 
 
 The budget necesary to carry out the plan’s measures amounts 668 million 
euros.(Mayol i Beltran, 2002) 
 
 
 

2.1.2.3.1 Measures of the plan 
 
 The activity sectors affected by this plan, and some examples of the measure 
included are the following(Mayol i Beltran, 2002):  
 

 Housing: improvements in the insulation of existing dewlings and improving 
energy efficiency in blocks of flats  

 Public buildings and facilities: replacing existing street lighting and public 
energy management programmes in schools and universities 
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 Networks: district heating and cooling network for the 2004 Forum site. 
 Services and commercial premises: combined heat power generation for sports 

centres and medium temperature solar systems for heating and air-conditioning 
in commercial premises. 

 Offices: medium temperature solar systems for heating and air-conditioning in 
offices and review energy standards in new offices and in the rehabilitation of 
old ones. 

 Transport: introduce more energy-efficient vehicles and promote walking and 
cycling as mobility mode. 

 Waste management: use of bio-gas from the municipal waste landfill and 
building four municipal waste receiving centers. 

 General: set up an energy observatory for monitoring the energy sector and 
promotion of energy-saving, environmentally-friendly products in cooperation 
with manufacturers. 

 
See all the measures in Annex I. The City Council commited to lead the 

development of the measures to mitigate climate change included in the PEIB, 
managing and coordinating the different activities. The provision of resources and 
expertise by the City of Barcelona is essential for achieving the objectives that the plan 
establishes. 
 

The plan’s action period is eight years, from 2002 to 2012, and takes as 
reference year 1999. The most ambitious target of this plan is to reduce emissions below 
3 tonnes/ capita/ year. This is difficult to achieve, but if all the measures in this plan 
were reached, it would be possible. The estimated reductions are 93kt of CO2eq per 
year. The reductions are divided by sectors and also by measures, so the estimated 
reduction of each measure is included.(Mayol i Beltran, 2002) 

 
The PEIB contains 55 measures. The plan includes a description of each 

measure, the kind of project, this means, if the emissions reduction is quantifiable, the 
estimated budget, the energy savings and the estimated reduction in emissions(Mayol i 
Beltran, 2002). The measures are divided as follows: 
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Graphic 8. Number of measures in the plan clasified per sectors, according to PEIB over 2002-2010. 
(Mayol i Beltran, 2002) 
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 The general called measures could be also understood as cross-sectoral 
measures. They include the creation of a web page about energy in Barcelona to provide 
better information to the citizens or the promotion of the collaboration between 
companies, stakeholders, universities and so on to improve the use of energy in 
Barcelona, as an example. 
 
 Included in the plan are also the so called related measures. They haven’t been 
developed by this energy plan, but the emissions reduction aimed by the related 
measures are also counted in the PEIB. The related measures’ field of action are the 
transport and the waste management.(Mayol i Beltran, 2002) 
 
 The PEIB represents a serious attempt to exploit the city’s renewable energy 
sources to the maximum. To achieve it, there are two complementary plans promoted by 
the City Council. They deal with the two best alternatives for Barcelona, the solar 
energy and the biogas from the waste materials. Apart from these, a transport plan 
aiming to increase the car sharing and cycling exists. These plans work together aiming 
to achieve Barcelona’s targets.(Mayol i Beltran, 2002) 
 
 
 
2.1 The UK 
 

The United Kingdom consists of four countries: England, Wales, Northern 
Ireland and Scotland, all of them governed by a parliamentary system, seating in 
London. Each country’s civil service is subdivided, in 9 regions in England, in 32 
council areas in Scotland, in 22 unitary authorities in Wales and in and in 26 district 
councils in Northern Ireland. The Environmental regulation is responsible for each 
countries’ administration, although a national strategy exists. Each country contributes 
achieving the UK targets. Cities contribute to the climate change mitigation developing 
more ambitious action plans than the national one.(EB, 2009c) 
 
 The UK’s target under the Kyoto Protocol is to achieve a 12.5% CO2eq 
emissions reduction under 1990 levels in the period 2008-2012(Europa, 2009b). The 
national long term goal is a 80 % CO2 reduction below 1990 levels by 2050.(Defra, 
2009) 
 
 
 

2.2.1. London 
 

London is the capital of both England and the United Kingdom, and the largest 
metropolitan area in the European Union. London has a population of 7,5 million 
(2006). And the metropolitan area is estimated to have a total population of just under 
14,0 million (2006).(EB, 2009c) 
 

The city of London is situated in southeastern England, on the River Thames. 
Greater London covers an area of 1,700 km2. The Thames Valley is a floodplain 
surrounded by small hills. The Thames is a tidal river, so London is vulnerable to 
flooding. (EB, 2009c) 
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London experiments a warm marine climate, so the city doesn’t usually suffer 
extremely high or low temperatures. The average daytime temperature in London is 11 
°C, with 5.5 °C in January and 18 °C in July. However, temperatures can be higher than 
25°C. Winters are chilly and it doesn’t usually freeze. London has average precipitation 
of 585 mm every year. It rains regularly but generally the rainfalls are light throughout 
the year, with. Snow is relatively uncommon. (EB, 2009c) 
 
 
 
 2.2.1.1 Management and organization of the environment 
 

In September 2005 the City of London adopted a Sustainability Policy which 
outlines the principles of sustainability which the City of London, its staff and 
contractors are expected to follow in all their activities, plans and projects. This includes 
the actions to try to mitigate the climate change. (COL, 2009b) 
 
 The climate change mitigation is responsibility of The Greater London Authority 
(GLA).It is working through awareness campaigns and research in collaboration with a 
number of partnerships, such as the London Climate Change Partnership, the London 
Energy Partnership and the London Hydrogen Partnership. The GLA has also created 
the London Climate Change Agency (LCCA) to deliver on climate change.(London) 
 
 The LCCA’s objective is to deliver projects to reduce CO2 emissions in London, 
and is controlled by the London Development Agency, which is the regional 
development agency for Greater London. The LCCA has developed The Mayor’s 
Climate Change Action Plan, Action Today to Protect Tomorrow and develops and 
promotes projects within the GLA to achieve emissions reductions(LCCA). The London 
Development Agency wants London to become a low carbon city, so delivers projects 
and programmes in order to support the Climate Change Action Plan. (LDA) 
 
 
 
 2.2.1.1 London’s targets 
 

The United Kingdom is the eighth largest CO2 emitter in the world, and London 
emits 8% of these emissions, producing 44,300 kt of CO2 each year (2006). The city of 
London is pioneer in the fight against climate change. In the last ten years London has 
reduced its CO2 emissions by 35%. It’s the only city in the world which emissions from 
the transport sector have decreased in the last six years, due to the measures already 
taken by the City Council. Emissions will go on decreasing according to the most 
ambitious targets set in The Mayor’s Climate Change Action Plan, Action Today to 
Protect Tomorrow in 2007(MCCAP).(GLA, 2007) 
 
 
 Short term 
 
 The city of London wants to collaborate in the world’s target of stabilising the 
CO2 concentration in the atmosphere at 450ppm(GLA, 2007). The MCCAP focuses in 
achieving:  
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 20% emissions reduction by 2016 compared to 1990 levels.(GLA, 2007) 
 

Now the emissions reduction achievable is 19,600 kt of CO2 per year, but this is 
not enough to achieve the target set by the MCCAP. However, to increase the 
reductions, the MCCAP suggests that a change in the national legislation should be 
necessary. The City Council, as part of its targets will try to accelerate the 
process.(GLA, 2007) 
 

The graphic 9 shows the emission reduction targets by sector, considering the 
actual policies.  
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Graphic 9. Emission reduction targets for 2016 in percentages considering the total reduction 
target. (GLA, 2007) 
 
 
 
 Long term 
 
 The city of London considers that ten years is the longest valid period for a plan 
of measures, because it is impossible to predict the legislative changes or the 
technological improvements that will exist in ten years. However, this plan also 
considers the kind of measures that will be necessary for achieving the city’s long term 
targets(GLA, 2007): 

 
 60% emission reduction by 2025 compared to 1990 levels. This means 

reductions of 4 % per year.(GLA, 2007) 
 

London must save 33,000 kt of CO2 per year. However, recently the UK 
government changed the country’s objectives and aims to achieve a 80% reduction by 
2050 compared with 1990 levels. This means that the London’s Council will have to 
look through its objectives in order to adapt them to the new situation. As this hasn’t 
already been done, the existing information will be used for this project. (GLA, 2007) 
 

The targets are established by sectors, considering current emissions, specific 
features and the actions already underway to tackle emissions from the sector. Instead of 
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concrete measures, there is a range of potential actions and Mayor’s key priorities for 
actions for the sector. Each sector shows two kind of targets, the one that would be 
necessary for reaching the 60 % reduction by 2025 and the more realistic one 
considering the actual policies. The difference is not very big, but a change in national 
and local regulations is needed to reach the most ambitious goals.  
 

sector 60% by 2025 Current policy 
Existing homes 12,200 7,700 
Existing commercial and 
municipal activity 13,700 7,600 
New buildings and 
development 1,800 1000 
Energy supply 13,800 7,200 
Ground transport 7,100 4,300 
Total 48,600 27,800 
Table 1. Emission reduction targets per sector. Data in kt of CO2. (GLA, 2007) 
 
 For all the calculations and comparisons in this thesis, the data corresponding to 
the current policy will be used. 
 

The graphic 10 presents the emissions in the city of London and the reduction 
targets. 
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Graphic 10. Emission trends and reduction targets. (GLA, 2007) 
 
 
 
 2.2.1.2 London’s action plan against climate change 
 

The MCCAP, proposes a range of measures for different sectors to ensure a 
better environmental development in the city. This plan aims to set out a common 
objective for citizens and London’s public and private sector organizations. The plan’s 
aim is focused on achieving three objectives: establishing a carbon pricing system, 
introducing a better technology policy and promoting a behavioural change.(GLA, 
2007) 
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The MCCAP has a double intention: the emissions reduction, but also the 
obtention of economical benefits. The action plan shows that many measures that will 
deliver the quickest carbon emissions reductions in London will also deliver financial 
benefits within a short space of time. Longer run measures that will impose higher costs 
in the short term, will still work out as a good investment compared to the costs that 
would result of facing to a much bigger problem in the future.(GLA, 2007) 
 
 The plan is divided in six chapters. The first two ones are an introduction to the 
plan and the climate change problem. The third one contains information about 
emissions, trends and targets in the short and long term. The fourth one includes the 
measures by sectors. The fifth chapter explains how is going to tackle the Mayoral 
Group its emissions and the last one is a commitment to report the results of the 
measures collected in this plan.(GLA, 2007) 
 

London’s action plan doesn’t refer to CO2eq emissions, but only to CO2 
emissions. The emissions’ percentages are presented in the graphic 11. It’s important to 
mention that transport refers to ground based transport and aviation. The graphic 11 
shows the emissions in percentage, from each polluting sector considered in The 
MCCAP.(GLA, 2007) 
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Graphic 11. Percentages of emissions from each considered sector in 2006. (GLA, 2007) 
 
 The budget earmarked to carry out the measures included in the MCCAP, 
summing every sector amounts 14,990 million euros (13,209 million pounds). The 
sector which receives most money is transport. The second one the energy supply 
sector. (GLA, 2007) 
 
 An energy plan also exists, the green light to clean energy, The Mayor’s Energy 
Strategy includes information about most effective existing alternatives to save energy 
and reduce emissions, but it doesn’t include specific measures.(GLA, 2004), so it won’t 
be of the interest of this thesis. 
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2.2.1.2.1 Measures of the plan 
 
 The plan contains information about the origin of the CO2 emissions, the 
predictable trends for the future and the ways of reducing emissions classified by 
sectors. The sectors and some measures are the following(GLA, 2007): 
 

 Existing homes: houses purchase and refurbishment initiative and influencing 
the government. 

 Existing commercial and municipality activity: encouraging and rewarding 
landlords to upgrade their building stock and encouraging and rewarding private 
and public sector organisations to “green” their operations. 

 New build and development: greater emphasis on energy and planning at City 
hall and a greater focus on energy efficiency at borough level. 

 Energy supply: increasing the penetration of combined cooling, heat and power 
across London and demonstrating the potential of large scale renewables. 

 Ground transport: promote the uptake of lower-carbon infrastructure, vehicle 
and fuel types and change the way Londoners travel. 

 Aviation:Seek to influence EU and and international aviation policy and lobby 
for fuel duty to be levied on aviation. 

 
See all the measures in Annex I. The Greater London Authority is the 

responsible for carrying out the measures, but to achieve the reduction targets 
responsibility must be shared between the Council, the London boroughs, London’s 
companies and public organisations, Londoners and national government. 
 
 There are 24 measures(see Annex I) divided in the five first sectors mentioned 
above. Measures targeted at the aviation sector isn’t included since the aviation sector 
falls under international regulation.(GLA, 2007) 
 
 The graphic 12 shows the distribution per sectors of the measures in The 
MCCAP. 
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Graphic 12. Number of measures in the plan clasified per sectors, according to MCCAP over 2007-
2016. (GLA, 2007) 
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2.2.2. Manchester 
 

Manchester is the second city of the UK, and is often described as the Capital of 
the North. The population of Manchester is estimated to be approximately 0.5 million 
(2004), whilst the surrounding Metropolitan Area of Greater Manchester has a 
population of 2,6 million (2004). Manchester has the largest metropolitan area in the 
North of England, and is the sixteenth most populated city in Europe.(EB, 2009e) 
 
 Located at 257 km northwest of London, Manchester lies surrounded to the 
north and east by the Pennine hills, a mountain chain that crosses Northern England and 
to the south by the Cheshire Plain. The city centre is located on the east bank of the 
River Irwell, and it lies between 35 and 42 m above sea level. The city spans 116 km2. 
(EB, 2009e) 
 

Manchester has a warm maritime climate. The climate doesn’t experiment 
extremes: winters are mild, with a January mean temperature of 4 °C, and summers are 
cool, with a July mean temperature of 15 °C.  The precipitation is regular but generally 
light all overt the year. The city's average rainfall per year is 818 mm. Snowfalls are not 
common, because of the urban warming effect.(EB, 2009e) 
 
 
 
 2.2.2.1 Management and organization of the environment 
 
 The Manchester City Council’s executive is divided in seven fields, being the 
director of Neighbourhood Services the responsible for the Environmental Health and 
Environmental Services. Its objective is to achieve a sustainable city, healthy, safe and 
attractive. (MCC, 2009a) 
 

In 2008 Manchester City Council approved 17 principles for tackling climate 
change, that constituted a basis to the development of the Manchester Climate Change 
Call to Action (MCCCA). The development of the MCCCA is the main measure the 
City Council has carried out to mitigate climate change. The MCCCA was approved by 
the City Council's Executive Committee in January 2009.(MCC, 2009a) 
 
 
 
 2.2.2.2 Manchester’s targets 
 

Manchester’s annual CO2 emissions are over 3,300 kt from commercial, 
domestic and transport sectors (2004). The MCCCA sets the following targets to reduce 
the city’s emissions.(MCC, 2009c) 
 
 
 
 Short term 
 
 In February 2008 Manchester decided to establish some targets and a plan to try 
to mitigate the climate change reducing the city’s emissions. This plan would involve 
citizens and stakeholders. As a result The MCCCA was set. It’s not still an action plan 
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but establishes some targets both to develop a detailed action plan and to propose some 
targets for the future(MCC, 2009c): 
 

 Develop an action plan by march 20094.(MCC, 2009c) 
 Make community aware about this plan, during the spring and summer of 

2009.(MCC, 2009c) 
 Publish the final Manchester’s action plan by the end of 2009.(MCC, 2009c) 
 To carry out the nine catalytic actions included in The Manchester Call to 

Action.(MCC, 2009c) 
 
 
 
 Long term 
 

The long term targets are: 
 

 28-32% reduction by 2020, compared to 1990 levels. This means 1,000 kt CO2 
reduction per year until 2020.(MCC, 2009c) 

 Become a green city by 2020. This means reducing its emissions under the level 
necessary to keep global temperature increases bellow 2ºC.(MCC, 2009c) 

 60% reduction by 2050 compared to 1990 levels.(MCC, 2009c) 
 
Considering that the UK’s government target by 2050 just raised to 80% 

reduction (spring 2009)(Defra, 2009), and the city of Manchester’s target is to achieve a 
60% reduction by 2050, Manchester will have to revise it’s target. Now existing 
national and local policies would only stabilise Manchester’s emissions at current 
levels. Further work is needed to establish the precise 1990 baseline for the city.(Defra, 
2009) 

 
 
 

 2.2.2.3 Manchester’s action plan against climate change 
 
 The MCCCA is the key document about Manchester’s concern about climate 
change. The city of Manchester is still on the way of starting effective action against the 
climate change. The city has already taken some measures to try to reduce its CO2 
emissions, but the city’s action plan is being developed now(Spring 2009), and aims to 
be ready this year, 2009. By the moment the City Council has published a Call to 
Action for the city, where the targets, policy and strategies are included, as well as some 
first measures. There is also a regional action plan, The England’s Norwest action plan, 
where Manchester is included. The measures in this plan are thought for the regional 
level in the short term(4NW). The targets are to reduce energy demand, promote low 
carbon technologies and start introducing adaptation measures.(MCC, 2009c) 
 
 The city of Manchester considers that the strategy to fight against the climate 
change can’t be built overnight, the city aims to take advantage of all its resources and 
develop an effective strategy to become a green city by 2020. Manchester is stimulating 

                                                
4 Although it was expected to be published by march 2009, at the moment of redacting this project it was 
still not published 
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the creation of some organizations focused on making Manchester’s citizens be aware 
of what they can do to help reducing emissions and delivering some projects to reduce 
emissions.(MCC, 2009c) 
 
 Even if the action plan still doesn’t exist, the City Council proposed some 
catalytic measures to start facing the challenge of climate change mitigation. There are 9 
measures, which consist of pilot projects or projects capable of practical implementation 
in the short to medium term. There are also actions which demonstrate both to the local 
and national level how Manchester can pursue its objectives in lower impact and more 
rewarding ways.(MCC, 2009c) 
 
 The five areas of action are(MCC, 2009c):  
 

 Retrofitting existing homes for greater energy efficiency. 
 greening the energy supply. 
 supporting investment in a more intensive range of local services within 

communities. 
 expanding and improving public transport. 
 increasing local food production. 

 
Domestic emissions represent one third of Manchester’s direct emissions, 

accounting for around one million tonnes. In order to make existing homes more energy 
efficient, retrofitting them is the most challenging target the city is facing.(MCC, 2009c) 
 
 The estimated budget to boost the action plan amounts 1.13 million euros (one 
million pounds).(MCC, 2009c) 
 
 
 
2.3. Ireland 
 
 Ireland is a republic, with a parliamentary system of government. The state of 
Ireland consists of twenty-nine administrative counties and five cities. The Department 
of the Environment and Local Government (DOELG) defines policies and strategies, 
prepares legislation and develops guidelines for local authorities. It is complemented by 
the Environmental Protection Agency (Waller-Hunter, 2000) 
 
 The 34 county authorities, 29 County Councils and 5 urban authorities, under 
DOELG’s coordination and supervision, implement the national environmental 
policies.(Waller-Hunter, 2000) 
 
 The Government is aware of the need to reduce Ireland’s GHG emissions, and 
knows the importance of the private sector and individuals to achieve it. When setting 
policies concerning any relevant sector of Ireland’s economy, the Government will take 
account of the Kyoto Protocol obligations.(Waller-Hunter, 2000) 
 
 The national target under the Kyoto Protocol is to limit the emissions for 2008-
2012 to 13% above the 1990 level(Europa, 2009b), and to at least 30% by 
2020(CODEMA, 2008b). 
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2.3.1. Dublin 
 

Dublin is the largest city in Ireland and also the capital. It is located almost in the 
middle of Ireland's east coast, in the Centre of the Dublin Region and beside the mouth 
of the River Liffey. The population city is around 0.5 million (2006) and the Greater 
Dublin Area population over 1,7 million (2006). The city spans proximately 118 km2. 
(EB, 2009b) 
 

Dublin enjoys mild winters and cool summers, characteristic of the maritime 
temperate climate. Rainfall are moderate and temperatures not very extreme. In winter 
the average maximum temperature is 6 °C, the average maximum temperature in 
summer is 20 °C. The  annual rainfall average is 760-1000 mm. The city can experience 
some snowfalls from October to May, but lying snow is uncommon.(EB, 2009b) 
 
 
 
 2.3.1.2 Management and organization of the environment 
 
 Dublin City Council is working to develop energy action plans and to carry out 
reduction and adaptation measures against climate change. Dublin City Council has 13 
Council Departments, one of which is the Environment and Engineering Department, 
and it’s the responsible for the development of the strategies to mitigate the climate 
change. This department has five lines of action, in which works to achieve the 
sustainability(DCC). 
 

 Provision of drinking water. 
 Planning and maintenance of drains and zegers. 
 Rubbish collection and street sleeping. 
 Monitoring air quality and emissions from industry. 
 Monitoring noise pollution. 

 
Codema is the Dublin Energy and Sustainability Agency, which works as an 

advisor to Dublin City Council. It was created in 1999 and its objective is to help 
Dublin to become a sustainable City. In cooperation with the Environment and 
Engineering Department, Codema has developed the Climate Change Strategy for 
Dublin City.(Codema, 2007) 

 
 Dublin has three reasons for the development of the climate action plan: 
economical, because the price of the barrel of fuel is always increasing; social, to 
improve the citizens’ wellbeing; and environmental, because the aim is to reduce 
Dublin’s carbon footprint helping to mitigate the climate change. (CODEMA, 2008a) 

 
 

 
 2.3.1.1 Dublin’s targets 
 

Dublin City emitted approximately 5,000 kt of CO2 in 2006, which represented 
around 10.5% of total Irish emissions. The Dubliners' average is to release 9.7 t CO2 per 
person.(Wardell, 2008) 
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 The city of Dublin’s target is to reduce its energy consumption 3% per year until 
2020, when a 33% reduction will have been reached. The energy reduction entails also 
emissions reductions. The actions in The Climate Change Strategy for Dublin City 
(CCSDC) aim to reduce energy consumption and promote renewable energy 
sources.(CODEMA, 2008b) 
 

The graphic 13 presents the emission trends for the city of Dublin if nothing is 
done to reduce them, and the reduction targets.(Wardell, 2008) 
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Graphic 13. Emission trends and reduction targets. (Wardell, 2008) 
 
 
 
 2.3.1.2 Dublin’s action plan agaisnt climate change 
 
 Dublin City Council has developed its own action plan to mitigate the climate 
change following the action lines set by the National Climate Change Strategy, such as 
increasing the energy supply form renewable sources, increasing the use of public 
transport or the improvement of the current thermal performance standards in 
buildings.(DEHLG, 2007) The action period of the strategy covers from 2008 to 2012 in 
the short-term, but also considers a long term view to 2020 and beyond. The strategy is 
reviewed and updated once a year.(CODEMA, 2008b) 
 

The CCSDC is divided in five key sections, and there are also another shorter 
sections which include information about the indicators chosen for the measures (See 
Annex I), and a foreword about the city’s position about the climate change.(CODEMA, 
2008b) 
 
 Apart from the CCSDC, an Action Plan on Energy for Dublin also exists. Its 
principal aim is to save energy because of the cost of the crude oil, but also aims to 
reduce Dublin’s carbon footprint in order to contribute to mitigate the climate change. 
The measures which contribute to reduce Dublin’s emissions will be also considered in 
this thesis.(Wardell, 2008) 

 
Dublin’s CO2 emissions are divided between four major sectors: residential, 

services, manufacturing and transport, although there are also some emissions from the 
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waste management sector, but are not considered in the plan, because the measures for 
the waste management sector are not focused on reducing emissions, but on reducing 
amount of wastes. The graphic 14 shows the emissions in percentage, from each 
polluting sector considered in the CCSDC.(Wardell, 2008) 
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Graphic 14. Percentages of emissions from each considered sector in 2006. (CODEMA, 2008b) 
 
 The target of achieving a total cut in emissions of 33% by 2020 means an 
amount of 1.650 kt of CO2. Then there are set more specific targets for the reduction of 
emissions from each sector.(Wardell, 2008) 
 
 
 

2.3.1.2.1 Measures of the plan 
 

Five main sections have been chosen for the CCSDC (CODEMA, 2008b):  
 

 Energy: develop, publish and disseminate technical and operational guidelines 
for district heating and Install energy efficient outdoor and indoor lighting and 
convert all traffic lights to LEDs which are much more energy efficient than 
conventional Light bulbs 

 Planning. target and promote a carbon neutral Sustainable Communities and 
Introduce requirements demanding highest energy saving standards in planning 
permissions for alterations of existing buildings 

 Transport: improve connectivity of the cycle Lane network and promote the use 
of renewable fuels within the bus fleet. 

 Waste management:meet the 59% recycling target by 2013 making Dublin a 
leading recycling region in Europe and continue to develop the district heating 
project for the city. 

 Biodiversity: Provide Integrated Constructed Wetlands with appropriate 
planning. 

 
See all the measures in Annex I.  
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Dublin aims to achieve a 3% emissions reduction per year, so it is 150.000 
tonnes CO2 per year. The actions proposed in this strategy will cover the years 2008-
2012, so the city’s objective is to achieve a total reduction of around 750.000 tonnes 
CO2. (Wardell, 2008) 
 
 Each section enumerates the measures already taken by the City Council, and the 
measures it will take. Adding up all the measures proposed by the City Council, they 
amount 85 measures(CODEMA, 2008b), distributed per sector as can be seen in the 
graphic 15: 
 

0

5

10

15

20

25

30

Energy   Planning    Transport    Waste
Management    

Biodiversity    

N
um

be
r 

of
 m

ea
su

re
s

 
Graphic 15. Number of measures in the plan clasified per sectors, according to CCSDC over 2008-
2012. (CODEMA, 2008b) 
 
 These measures are then divided in different lines of action, inside each section. 
Some of them entail concrete actions, while others aim to inform and to make aware of 
the challenge and how to contribute to it to the citizens. (CODEMA, 2008b) 
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3. Method section 
 

The first main objective of this thesis is to compare the climate change 
mitigation actions carried out by different European cities. It was established since the 
beginning to investigate approximately five cities, because five are few enough to have 
the time to investigate a bit deep given the time available for this thesis, but also enough 
to show different policies and to provide interesting information for a comparison. The 
first step was then to choose these cities. 

 
 
 

3.1 Selection of the cities 
 

The criteria to select the cities, in order of importance was: 
 

 European cities. 
 Cities with ambitious mitigation targets. 
 Language, Spanish or English. 
 Size of the city, preferably big cities. 

 
The first task was to choose the European cities which are setting most 

ambitious targets against climate change. Most of them are Scandinavian cities, but the 
information was not always available in English. Copenhagen, Stockholm and Berlin 
were ruled out because not all their information was available in English. Main 
information included in City Councils’ pages is available in English, but further 
information needed for deeper research was usually in each country’s language, so the 
language barrier was a determinant when selecting the cities. 

 
The next step then was to look for information available in Spanish or English. 

The first option was easy to find so the biggest Spanish cities were chosen: Madrid and 
Barcelona. Both of them involved in the fight against the climate change but showing 
different approaches. 

 
 The third election was London, and the fourth one Dublin, both because of the 
language and the large amount of information available in the web. Finally there were 
no more English speaking European capitals, so another British city was thought to be 
included. Between the important British cities, the most involved in the fight against 
climate change was found to be Manchester. So the five cities were chosen.  
 
 
 
3.2 Work process 
 
 To start doing this thesis and setting its aim and objectives it was first necessary 
to read general information about the climate change, in order to increase my 
knowledge and to start forming my own opinion. Websites as ICLEI (ICLEI, 2009) or 
C40 (C40, 2008) were visited at the beginning.  
 
 Then, the procedure was the same for all the cities: The websites of all 
municipalities have a section on environment. In this section it’s most of the times 
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included their climate change policy, or maybe it is included in another subsection 
about sustainability, it changes from one city to another. The climate change is always 
related to energy, so every city works together with an energy agency, that usually is 
also working against climate change and has information about its actions. 
 

To try to obtain deeper information it was asked to the City Councils. London, 
Dublin and Manchester have in their website contact persons related to the climate 
change, or more generally to the environment area of the Council. Madrid and 
Barcelona have a consult service, in order to ask for the information needed. 
 
 When reading the action plans, as they are very extensive, the information 
needed must be separated from the unnecessary for this thesis. The first interesting point 
are the measured emissions and the measures planned to reduce that emissions. 
Sometimes the climate action plans include the specific targets of each measure and 
even the economic investment, but most of the times this information is not available. 
 
 Each city presents its information in different ways, so in order to compare them 
and to show results all the information had to be transformed to the same categories. 
Some of the measures included by the considered city as making up the same sector, 
had to be divided in two, or on the contrary, had to be combined in a different one. The 
same happened when working with emissions and reduction targets.  
 
 
 
3.3. Data collection 
 
 The websites of the City Councils were the principal source of information, but 
when further information was needed, other websites related with the climate change 
mitigation were visited. There are many agencies and organizations where reports or 
indications to find a new source can be found. Personal communication with councils 
and these organizations was also a way of obtaining further information. 
 
 
 

3.3.1 General data collection difficulties 
 
 The principal problem when collecting data was to find deeper information than 
the published in the City Councils’ websites. These sites or the documents related to the 
climate change mitigation topic usually contain links or references to another pages or 
documents, but the information they have is almost the same. The cities provide general 
information, their objectives and existing projects, but not specific data, the results they 
are getting or the projects they are working in for the future. 
 
 Usually all the websites offer the possibility of contacting with them, so to try to 
obtain further information this seemed to be the best way. However, most of them don’t 
answer, only the Councils always answer, but they rarely provide further information. 
When asking for information, Madrid is the most effective city. London, Manchester 
and Dublin indicate in their websites the way of contacting with the most related person 
with the climate change mitigation topic in the Council. However, when trying to come 
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into contact with Madrid and Barcelona, there’s only available a general address for all 
the requirements, which makes it more impersonal and difficult. 
 
 In addition to this, the information that the cities’ action plans contain sometimes 
are too general or just include estimations, not well based data. Again Spanish cities are 
the best, stating the most detailed information about the measures they are carrying out. 
 
 
 
 3.3.2. Madrid 
 
 The first source consulted was the Council’s website. Between lots of areas, 
such as economics, tourism or health, environmental area is found. This area is divided 
in two main topics, sustainability and waste management. Apart from these topics there 
is information about management, regulation, publications, related activities arranged 
by the council, air quality and water management. The selected topic was sustainability. 
There are several documents and activities included in this section related with 
sustainability, as well as more specific management, regulation and publications, but the 
interesting point here is the City of Madrid Plan for the Sustainable Use of Energy and 
Climate Change Prevention.(Madrid, 2009) 
 

When reading this plan it mentions another plans carried out by the city or the 
Community. The plans carried out by the Community are not of the interest of this 
Thesis, but the local plan mentioned required more research. The Local Strategy about 
Air Quality in Madrid City includes actions to be carried out from 2006 to 2010(AEG, 
2008). When looking for information about the City of Madrid the Energy Agency does 
not help  much because it works for the whole Community of Madrid, not just the 
city(FENERCOM, 2009). As more information was needed, it was requested to the City 
Council page’s contact section(MCC, 2009b). In this section there are several options to 
choose according to the different possible requests, including information requests. As 
the information requested was quite specific, the recommendation was to apply for it to 
the Ministry of Environment, Housing and Land Use(MCC, 2009d). In the answer 
useful information was included, as well as links to find interesting documents. To the 
information already available, new information about legislation and another plans 
related with climate change was added. 
 
 
 
 3.3.3. Barcelona 
 
 The City of Bareclona’s website has a lot of information related to the city, 
including an environment section. In this section information about agenda 21, energy, 
water management between others, as well as some news related can be found. The 
page contains much information about the agenda 21 Barcelona, such as how the 
process was developed, objectives, indicators, the City’s role and several documents 
related. (BCC, 2009).  
 
 The most useful section is the energy one. There is a link to the Barcelona’s 
Energy Agency. Here the Plan for Energy Improvement in Barcelona can be 
found(AEB), as well as the plan for taking profit of the solar energy, the Barcelona 
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Solar Thermal Ordinance(AEB). There are also many related and useful 
documents.(AEB, 2009b) 
 
 Barcelona belongs to the Community of Catalonia, one of the seventeen Spanish 
Communities. This Community is very concerned about the environment, so there are 
many Community plans about environment and climate change mitigation, as well as as 
many information for the citizens about what they can do to take part in the challenge. 
(GC, 2009) 
 
 
 
 3.3.4 London 
 
 The City of London’s website has a section for climate change, where 
information about climate change adaptation and emissions trading scheme can be 
found(COL, 2009a). There are also links to another related pages, such as climatecare or 
LCCA, which also work to reduce London’s emissions. The LCCA is the London 
Climate Change Agency owned by the London Development agency ant its function is 
to deliver projects to achieve the emissions reduction targets established in the City of 
London Action Plan(LCCA). The link to access to this plan can be found in this page.  
 
 When looking for environmental information about London, a lot a pages are 
found. London, and also The UK is very concerned with climate change. They belong to 
many groups and environmental organizations, but usually the information they provide 
is not useful for this Thesis’ aim.  
 
 
 
 3.3.5 Manchester 
 

In the Manchester City Council website there is an environment and planning 
section, which is divided in environmental services, planning services and information 
and related information. Each of them show several options to choose. The Green City 
option includes a section for climate change, where some documents and related 
websites can be found. However, most of the interesting websites and documents 
related were found by reading the Manchester Call to Action.(MCC, 2009a) 
 
 
 
 3.3.6. Dublin 
 

The Dublin’s City Council’s website is divided in eight main sections, one of 
them called Water, Waste and Environment. In this section the smaller section 
Sustainability in Dublin City can be chosen. Inside it there are some interesting 
documents related with energy, water management or climate change. Here is where 
The Climate Change Strategy for Dublin City can be found(DCC). This strategy was 
developed by the City Council together with the City of Dublin Energy Management 
Agency (CODEMA).  
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 Apart from The City Council’s website and Codema’s website there are a lot of 
pages about Dublin’s or Irish actions against climate change, but they don’t include 
specific information about the targets or the key measures. However, some sectoral 
strategies, such as transport or energy strategies can be found.(dto, 2009) 
 
 The targets and measures taken are not specifically referred, so it was clear the 
need for more information. It was asked to the Council’s Environment and Engineering 
department as well as to Codema, but unsuccessfully.(Richardson, 2009, Smith, 2009) 
 
 
 
3.5. Sector Categorising 
 
 Each city divides its measures in different sectors, and most of the times these 
sectors vary from one city to another. One of the objectives was to compare the different 
measures the cities are taking by sectors, but as all the cities have different sectors such 
a comparison is impossible. In order to compare the cities’ measures by sectors the 
cities’ measures needed to be re-organized into a common set of sectors. Most of the 
times the categories have different names but the kind of measures are the same, so they 
can be categorised together. So the different cities’ sectors can be grouped as follows: 
 
New 
categories 

Madrid Barcelona London Manchester Dublin 

Transport Transport. Transport. Ground 
transport. 

 Transport. 

Waste 
management 

Waste 
management. 

Waste 
management. 

   

Building and 
planning 

Residential, 
commercial and 
institutional. 

Housing. 
Public buildins 
and facilities. 
Services and 
commercial 
facilities. 
Offices. 

Exsiting homes. 
Existing 
commercial and 
municipal 
activity 
New build and 
development. 

Low carbon 
communities. 
World-leading 
neighbourhood 
regeneration. 
Retrofitting 
Manchestre’s 
civic heritage. 
 

Planning 

Energy Residential 
commercial and 
institutional. 
Industry. 

Networks. 
General. 

Energy supply. Low carbon 
energy 
infraestructure. 

Energy 

Others Transversal 
measures. 
Sinks. 

 Aviation. A business 
aliance for 
climate change 
action. 
A climate-
change ready 
Local 
Development 
Framework. 
The Manchester 
Prize. 
Greening the 
city: i-trees. 
A green airport. 

Biodiversity. 

Table 2. Sectors from the cities’ action plans re-grouped into new categories. 
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 Transport category was chosen because it was common to all the cities. Waste 
management was common for three of the studied cities, and their measures for this 
sector very specific, so even if some cities didn’t have measures in their action plans 
about waste management, this category was included. There are a lot of measures 
related to improving the energy efficiency, and therefore to reducing emissions, they 
were separated in two categories: building and planning and energy. Building and 
planning refers to the improvements when constructing or maintaining buildings to 
minimize emissions. The energy category refers to the emissions reductions from public 
networks and the promotion of renewable energies. The classification has been done 
according to the different measures, so these new categories can be compared. To see it 
more detailed, consult Annex II.  
 
 The measures grouped as others are very different from all the other measures, 
and very specific from the corresponding city, so they can’t be compared with other 
cities’ measures. Sometimes these measures don’t conclude directly to emission 
reductions and are very specific of the city and too different from all the rest.  
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4. Analysis and results 
 
 In the analysis section all the information compiled from the selected cities has 
been turned into the new categories (see table 3) in order to make possible the 
comparison and the achievement of this thesis’ objectives: 
 

 Investigate the origin of cities’ emissions and the efforts they are making to 
reduce them. 

 Distinguish between European, national and local targets. 
 Compare the long term and short term action plans. 
 Study if the cities are checking the results of their action plans. 

 
First the results are presented separately by cities, and then, to finish, there is a 

comparison between the cities. The analysis consists on the comparison between the 
emissions per sectors, targets and measures. In order to compare all the cities, the 
information obtained from each city’s sources has been transformed, so now the 
information of all the cities follows the same pattern. 
 
 
 
4.1 Madrid 
 
 In the following graphic the emissions from Madrid’s sectors have been 
resectorised to the new four sectors considered for all the cities. 
 

Transport   53%

Waste management    
5%

Building and 
planning    33%

Energy    9%

 
Graphic 16. Madrid’s CO2 emissions per sectors in percentages for year 2004 from the new 
categories. cf. Graphic 3 and Table 3. 
 

As can be seen in graphic 16, the largest emitting sector is transport, amounting 
more than half of the emissions from Madrid, and the least emitting sector is waste 
management. If these emissions are compared with graphic 3, where the emissions from 
the original categories are represented, it can be seen that they are very similar. 
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Graphic 17. Madrid’s number of measures for each sector of action, from 2008 to 2012.cf. Graphic 
4 and table 3. 
 
 According to the graphic 17 and comparing with graphic 16, the number of 
measures destined to each sector matches with the emissions from the different sectors, 
that is, most of the measures are focused on the most polluting sectors. There’s just one 
measure oriented to the waste management emissions reduction while all the rest of 
measures are focused on the other three sectors. 
 

Transport   16%

Waste 
management    

61%

Building and 
planning    18%

Energy    6%

 
Graphic 18. Emissions reduction targets in percentages with respect to the total reductions aimed 
per year, from 2008 to 2012.cf Graphic 1 and Table 3. 
 
 Even if most of the measures are focused on other sectors, in graphic 18 can be 
seen that the largest reduction in GHG emissions is expected to be from the waste 
management sector. It’s the sector which is expected to offer the best and most effective 
cut in the emissions according to graphic 18. The measure focused on this sector 
consists on the development of a local strategy which will establish rigorous limits to 
the amount and kind of waste that can be taken to landfills, considering that the 
optimum would be that only organic waste ended in landfills. Other wastes should be 
recycled and the CO2 and CH4 gases from the organic waste decomposition 
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recovered(AEG, 2008). The recovery of gases emitted by the landfills is at the same 
time a way of reducing emissions and an energy source. 
 
 The objectives of the building and planning sectors’ measures are to foster a 
better use of the energy, and to improve the design of the new buildings in order to 
minimise the use of energy. The energy sector’s measures aim to promote the use of 
renewable sources and to reduce the city’s energy use as much as possible.  
 
 The main objectives of the transport sector’s measures are to foster the use of 
less polluting vehicles and alternative fuels as well as the use of the public transport. 
The measures include the improvement of the alternative fuels supply infrastructure, 
raise awareness of drivers and minimise the number of parking spaces in tertiary 
buildings. To reduce the emissions from the existing vehicles the council is promoting 
the efficiency driving. The greatest effort in this sector is to make citizens be aware of 
the great amount of emissions from this sector. (AEG, 2008) 
 
 Madrid’s reduction targets for the transport sector are the least ambitious, even if 
it’s the city’s most polluting sector and many measures are focused on reducing 
transport’s emissions. It can be deduced from this fact that reducing transport sector’s 
emissions requires big efforts and a great number of measures. There is a wide range of 
measures already taken focused on reducing the use of the private vehicles and fostering 
the use of public transport(AEG, 2008). The innovation of the SUECCP comparing with 
the already taken measures (See Annex I) is that the measures are now oriented to foster 
the use of alternative fuels. The only long term measure of the action plan aims to 
reduce the use of private vehicles(AEG, 2008). That demonstrates Madrid’s big concern 
about its most polluting sector. 
 
 In the SUECCP there’s a section with transversal measures. These measures are 
not focused on a specific sector, but their aim is to make citizens be aware of the climate 
change problem in any aspect of their lives and to try to change their behaviour(AEG, 
2008). The emissions reductions related to the transversal measures are not measurable, 
so these measures are not being considered for this thesis. In the graphic 19 the total 
emissions from each sector are presented, and the portions in dark are the cut in 
emissions aimed.  
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Graphic 19. Madrid’s emissions reductions aimed in dark for each sector per year, from 2008 to 
2012. 
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 As can be seen in graphic 19 the most polluting sectors are transport and 
building and planning, and most of the measures are focused on reducing their 
emissions (see graphic 17). However, the reduction targets are the smallest (see graphic 
19). Reduction of transport and building and planning sectors’ emissions is very 
difficult, not only due to technological barriers, but also because they require a very 
active citizen participation. (AEG, 2008) 
 
 
 
4.2 Barcelona 
 
 The graphic 20 presents Barcelona’s emissions classified in the four same 
sectors for all the cities 
 

Transport   27%

Waste management   
36%

Building and 
planning   30%

Energy    7%

 
Graphic 20. Barcelona’s CO2 emissions per sectors in percentages for year 1999 from the new 
categories. cf. graphic 7 and table 3. 
 

In Barcelona the largest amount of emissions comes from landfills in the city 
and the waste valorization plant. According to the new categorization, emissions from 
waste management sector are still the largest. In the original categorization transport 
was the second one, but in the new one emissions from building and planning are a bit 
larger (See graphic 7).  

 
The measures per sectors included in the PEIB are presented in graphic 21 They 

are classified in the four common sectors for all the cities. 
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Graphic 21. Barcelona’s number of measures for each sector, from 2002 to 2012. cf. Graphic 8 and 
table 3. 
 
 In the graphic 21 can be seen that the largest number of measures matches with 
the least emitting sector. Many of the measures related with energy in the PEIB are 
measures to raise citizen’s awareness, as the creation of the Energy Agency, campaigns, 
and management and legislative measures. There are also measures to improve the 
energy use in the city (Mayol i Beltran, 2002). Many of the energy measures are not 
directly related to the emissions reduction, but will lead to reductions for all the sectors, 
not only the energy sector. The reductions aimed with the energy measures are 
calculated in the PEIB, so these measures are included in this thesis. 
 
 The building and planning measures are focused on the improvement of the 
energy use. The transport sector measures try to boost the use of public transport and 
the use of alternative fuels both in public and private vehicles. 
 

The measures for the waste management sector consist on the recovery of the 
gas from the landfill in order to produce energy and the improvement of the separation 
of the residues (Mayol i Beltran, 2002). As can be seen in the graphic 22, the gas 
recovery from the landfills is the most important reduction target in Barcelona’s 
emissions in percentage. 

 
 Most of the measures already taken are related to the energy sector. Already 
taken measures about raising citizen’s awareness and the measures related to the waste 
management sector are also quite numerous. There are very few measures already taken 
for the transport sector: just the Bicing programme, promoting the use of bicycles 
provided by the city to rent. In the PEIB the innovation is the wide range of measures 
for the building and planning sector and the creation of a Transport Strategy. (See 
Annex I) 

 
In the graphic 22, the emission reduction targets for each sector in percentage, 

considering the four sectors for all the cities, are presented. 
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Graphic 22. Emissions reduction targets in percentages  with respect to the total reductions aimed 
per year, from 2002 to 2010. cf. graphic 5 and table 3. 
 
 Most of the reductions are expected to be from the waste management sector. 
Barcelona has this in common with Madrid. In proportion, the reductions expected from 
other sectors are quite insignificant. 
 

The graphic 23 shows Barcelona’s emissions reduction targets per year together 
with the GHG emissions. 
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Graphic 23. Emissions reductions aimed in dark for each sector per year, from 2002 to 2010. 
 
 Again in Barcelona the reduction targets aren’t very ambitious. In general terms 
they are very similar to Madrid’s targets: big reductions in the waste management sector 
and quite small reductions in the rest of sectors. The cut in emissions expected except 
from the waste management sector is very small, so the great number of measures 
planned by Barcelona isn’t going to lead to considerable reductions in the city’s GHG 
emission even if the targets are reached. 
 

Barcelona enjoys many sunny days along the year, so in the Solar Thermal 
Ordenance (STO) the solar energy is considered a very good way to save energy 
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installing solar thermal panels in new and already existing buildings to provide the 
energy to heat the domestic water. Such a initiative is already taking place, but is not 
mentioned in the PEIB because it was launched after its publication, in the STO. As a 
consequence, at the moment the reductions for the sustainable energy sector are bigger, 
more accordingly to its emissions. However, due to technical and bureaucratic 
difficulties, there are still very few buildings using solar panels.(Casanovas, 2007) 
 
 
 
4.3 London 
 
 All the information obtained from London’s sources, classified in sectors, has 
been turned into the four common sectors elected for the five cities. The graphic 24 
presents London’s emissions from the four sectors. 
 

Transport   22%

Building and 
planning   30%

Energy    48%

 
Graphic 24. London’s CO2 emissions per sectors in percentages for year 2006 from the new 
categories. cf. graphic 12 and table 3. 
 
 London’s largest amount of emissions comes from the energy sector, and the 
least one comes from the transport sector. The emissions percentages vary considerably 
in the new classification (See graphic 11) due to the fact that in this case the new 
classification is quite different from the original one. Emissions from the waste 
management sector aren’t specified, so it could be thought that London doesn’t consider 
them. However, in the energy chapter of London’s action plan it is mentioned that 
researches are being done about the technologies to produce energy from biomass and 
waste. Measures to reduce emissions from the waste management sector will be 
considered in the long term, 2025, and its emissions, by the moment, seem to be 
included in the sustainable energy category (GLA, 2007). This makes sense if we 
compare now the emissions from London’s energy sector with Barcelona’s energy plus 
waste management sectors (See graphics 20 and 24). Now they are much more similar. 
 
 The graphic 25 presents the measures from the MCCAP but classified in the four 
common sectors for all the cities. 
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Graphic 25. London’s number of measures for each sector of action from 2007 to 2016. cf. graphic 
12 and table 3. 
 
 Comparing London’s measures in the SUECCP with the already taken measures, 
it can be seen that they follow the same lines of action (See Annex I). The new 
measures proposed in the plan don’t introduce new lines, but go on with the old ones 
going further from the already taken measures and setting stricter targets.  
 
 The areas in which London’s long term measures will focus are already 
specified in the actual action plan. These areas are principally: the improvement of 
energy efficiency in the building and planning sector, the extraction of energy from 
waste and the increment of renewable energy use.(GLA, 2007) 
 

The graphic 26 presents London’s emissions targets in percentage for the 
considered sectors.  
 

Transport   22%

Building and 
planning  41%

Energy    37%

 
Graphic 26. London’s emissions reduction targets in percentages with respect to the total 
reductions aimed from 2007 to 2016. cf. graphic 9 and table 3. 
 

The number of measures doesn’t match with the emissions from each sector (see 
graphic 25), but as can be seen in the graphic 26, the emissions reductions targets in 
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percentages are very similar to the emissions percentages. London’s targets are very 
well focused on its emissions.  
 
 The graphic 27 shows London’s emissions reduction targets per year for the next 
years compared to its emissions for year 2006 per sector. 
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Graphic 27. London’s emissions reductions aimed in dark for each sector per year, from 2007 to 
2016. 
 
 London’s targets are quite ambitious. The reductions aimed for the three sectors 
are very important. Building and planning target is to reduce emissions more than the 
half, and almost to the half for the transport sector. London’s efforts to reduce emissions 
match very well with its emissions and the measures aim to be very effective, as can be 
seen in graphic 27. 
 
 
 
4.5 Manchester 
 
 As part of its environmental policy, Manchester has already developed some 
measures which contribute to reduce city’s CO2 emissions, although they are not 
included in an action plan against the climate change. Most of these measures aim to 
reduce emissions from the transport sector. Researches through new technologies and 
fuels have been made, as well as the improvement of the public transport service. There 
is also a range of measures to raise city’s awareness on climate change. Measures for 
citizens, companies and schools have been developed.(MCC, 2009a) 
 

By the moment, the measures proposed while the action plan is being finished, 
are focused on the building and planning sector. Manchester aims a better planning of 
the city, so the use of private vehicles, the use of energy and the waste production are 
minimized. Buildings design will be improved for a better use of the energy, and the 
business activity will be involved in the challenge of reducing the city’s emissions. The 
city wants to adopt principles for a low carbon development and to foster the use of 
renewables.(MCC, 2009c) 
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 Some measures can’t be categorised in any of the sectors, as the introduction of 
The Manchester Prize or the creation of a business alliance to act against climate 
change.(MCC, 2009c) 
 
 The Manchester Call to Action Plan doesn’t have any reduction targets 
information accompanying the measures, or any specific information about how the 
general target of 1000 kt of CO2 by 2020 reduction will be achieved(MCC, 2009c). The 
measures are not concrete and very idealistic, so once the final action plan to mitigate 
climate change will be finished, real actions from Manchester will be able to be studied. 
 
 
 
4.4 Dublin 
 
 The following graphic presents Dublin’s emissions classified in the four same 
sectors for all the cities 
 

Transport   25%

Building and 
planning   55%

Energy    20%

 
Graphic 28. Dublin’s CO2 emissions per sectors in percentages for 2006 from the new categories. cf. 
graphic 14 and table 3. 
  

The percentages from Dublin’s emissions in the new categorization are quite 
different to the original one (See graphic 14), because the sectors in which the measures 
have been classified are quite different to the original. Dublin considers that emissions 
from the waste management sector are too little compared with the other sectors, so they 
don’t include them in their published information. However, in the action plan there are 
12 measures focused this sector. These measures are not focused on the emissions 
reduction, but on the waste production reduction(CODEMA, 2008b). Anyway, these 
measures will lead to emissions reduction, because the less waste that finishes in the 
landfill, the less emissions to the atmosphere. The most important emissions come from 
the building and planning sector.(CODEMA, 2008b) 

 
The graphic 29 presents the measures from the CCSDC but classified in the four 

common sectors for all the cities. 
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Graphic 29. Dublin’s number of measures for each sector of action, from 2008 to 2012. cf. graphic 
15 ant table 3. 
 
 Most of the measures are destined to reduce emissions from transport and 
building and planning sector. Both of them are high emitting sectors. 
 
 Measures for building and planning sector are divided in several lines of action, 
as sustainable planning, energy use in residential and commercial sectors, consolidation 
and transport. All of them entail better planification and energy use for each line of 
action, as well as the consequently reduction in emissions. The new measures proposed, 
aim to maximize the energy savings at homes, proposing a wide range of alternatives on 
that purpose.(See Annex I)  
 
 Measures focused on the transport sector aim to foster the use of public transport 
and the walking and cycling. Measures for the promotion of alternative fuels are also 
included. These measures go on with the same line of action than the already existing 
measures proposed, but the innovation of the plan in this sector is that alternatives for 
the direct reduction in the use of private vehicles are being investigated.(See Annex I) 
  
 Sustainable energy measures also aim to foster the energy savings and the 
renewable sources. The efforts made on the field of the renewable energy sources are 
the main innovation of this plan.(CODEMA, 2008b) 
 
 Graphic 30 presents Dublin’s emissions targets for the four considered sectors.  
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Graphic 30. Emissions reduction percentages with respect to the total reductions aimed, from 2008 
to 2012. 
 
 Emissions reduction targets are not ambitious enough for the transport sector, 
they should be bigger to match with the emissions from this sector. The other two 
sectors’ emissions and reduction targets are in concordance. 
 
 Graphic 31 presents Dublin’s emissions reduction targets per year for the next 
years. 
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Graphic 31. Dublin’s emissions reductions aimed in dark for each sector per year from 2008 to 
2012.  
 
 Dublin’s emissions targets are quite ambitious, specially for the building and 
planning sector. The measures destined to reduce building and planning emissions are 
the most ambitious while the least ambitious are the destined to the transport sector. The 
reductions of the measures for the waste management sector are not quantified.  
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4.6 Comparison between the cities 
 

Manchester is not being considered for the comparison, because as it hasn’t still 
developed a local action plan to mitigate the climate change, the city doesn’t have 
information about emissions reduction targets. (MCC, 2009c) 
 
 The comparison between the cities can’t be accurate because of the huge 
differences in their strategies. Spanish cities always refer their emissions to CO2eq 
(AEG, 2008, Mayol i Beltran, 2002), this means the six GHG included in the Kyoto 
Protocol: CO2, CH4, N2O, SF6, HFC and PFC(AEG, 2008). London and Dublin, on the 
contrary, amount their emissions only referring to CO2 gas(GLA, 2007, CODEMA, 
2008b). As a result, the amounts in emissions can’t be compared, because the other five 
GHG considered make Spanish emissions to be bigger. Another reason that makes 
impossible to compare emissions between cities is the fact that the city’s emissions data 
correspond to measures taken in different years.  
 
 London and Dublin don’t consider the emissions from the waste management 
sector(GLA, 2007, CODEMA, 2008b). The reason could be that CH4 is the most 
important landfill GHG, so as they only compute CO2, these emissions are too little to 
be considered. 
 
 The emissions from the aviation sector are quantified by Madrid, Barcelona and 
London(AEG, 2008, Mayol i Beltran, 2002, GLA, 2007), but all the cities agree to 
mention it in their action plans. The aviation sector’s emissions are very high, and are 
increasing faster than the emissions from other sectors, but there is very little the 
Councils can do to avoid it. The aviation is affected by international legislation. The 
only thing cities can do is to try to influence the international aviation policy. (GLA, 
2007) 
 
 In the matter of climate change European commitment under the Kyoto Protocol 
is to reduce its emissions 8% under 1990 levels by 2012(Europa, 2009b). To achieve 
that each country has its own commitment, as shows the table 3. 
 
European 8% emissions reduction in the period 2008-2012. 

Spain Limit the emissions to 15% above the 1990 levels 
The UK 12.5% emissions reduction under 1990 levels 

National 
(period 2008-
2012) Ireland Limit the emissions to 13% above the 1990levels 

Madrid 1% emissions reduction under 1990 levels by 2012 
Barcelona 27% emissions reduction under 1997 levels by 2010 
London 20% emissions reduction under 1990 levels by 2016 
Manchester  

Local 

Dublin  
Table 3. Targets at the different levels of hierarchy.(Europa, 2009b) 
 
 If every country meets its target, Europe will also meet its target. The countries’ 
targets are set according to their opportunities. In the table can be seen that the cities 
proposed for themselves more ambitious targets than the national ones. Manchester and 
Dublin don’t have short term targets, but their long term targets are in concordance with 
the European long term targets that will be proposed for the next period, from 
2012.(Europa, 2009a) 



 46 

 The measures the nations and cities propose in their strategies and action plans 
are in concordance with these targets. The differences are due to the different resources 
and opportunities from each country or city, but all the policies follow the same line of 
action. (Europa, 2009a) 
 
 London’s emissions percentage from the transport sector are quite small (See 
graphic 24), even if is the biggest city from the four cities considered. This is due to the 
great effort the city has been doing during the last years to reduce them(GLA, 2007). 
However, Madrid’s emissions from this sector are huge, even if most of the measures 
already taken to reduce the city’s emissions are focused on the transport sector. (AEG, 
2008) 
 
 All the cities are trying to foster the use of alternative fuels and the public 
transport, but except from London, the other cities’ targets are not very ambitious. The 
effectiveness of this sector’s measures seems not to be very high. There are few more 
measures the cities can carry out to promote the use of the public transport, walking and 
cycling, so the long term goal for all the cities is to create measures to reduce the use of 
the private vehicles. This goal is difficult to achieve, because it comprises a change in 
driver’s mentality and an improvement of technologies to reduce emissions from the 
vehicles.  
 
 On the contrary, the emissions from the waste management sector are quite easy 
to reach. Landfills emit great amounts of CH4. If the landfill is designed correctly and 
new technologies are introduced, emissions from landfills can almost disappear. In 
addition, the recovery of the gases is profitable as they can produce electricity. Spanish 
cities are very concerned about the waste management sector’s possibilities, and 
London and Dublin, in the long term will also carry out measures for this sector. 
 
 The four cities, in their measures for the building and planning sector, include a 
great number of measures to improve the building’s insulation. That is, they want to 
improve the energy efficiency. The initiatives are a bit different for each city, but in 
general terms all of them try to save energy in the water and space heating. Also all of 
them include awareness measures. The Spanish cities have something in common and 
different from the other two cities. Both of them are trying to take profit of the solar 
energy. New and existing buildings will have solar systems for heating.  
 
 The measures related to the energy sector have three lines of action, heating 
systems, lighting and renewable energies. The four cities have these three lines of 
action. London includes in its measures, both for building and planning and for 
sustainable energy sector lobbying the government to change the legislation in order to 
make it stricter.(GLA, 2007) 
 
 London’s targets are the most ambitious. The Spanish cities’ emissions 
reductions are very unambitious, but their action plans are also the ones which action 
period finishes earlier. Barcelona’s Plan for Energy Improvement in Barcelona finishes 
its term of action by 2010 (Mayol i Beltran, 2002), so more ambitious targets are 
expected to be set for the next action period.  
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Short term targets Madrid Barcelona London Dublin 
Total (% reduction with  
respect to the emissions) 

719,37 
(7,4%) 

1091 
(20,7%) 

19600  
(44,2%) 

1185,8 
(23,7%) 

Transport 111,6 
(2,2%) 

70,9 
(3,9%) 

4312,0  
(44,3%) 

140,6  
(11,2%) 

Waste 
management 

437,0  
(82,1%) 

931,1 
(53,2%) 

0 0 

Building 
and 
planning 

130,0  
(4,1%) 

49,8  
(3,5%) 

8094,8  
(60,9%) 

773,3  
(28,1%) 

By sector 
(% 
reduction 
with 
respect to 
the 
emissions)  

Energy 40,8  
(4,5%) 

39,7  
(12,5%) 

7193,2  
(33,8%) 

271,9  
(27,2%) 

Table 4. Emission reduction targets in kt and percentages per year.  
 
 In the table 4 can be seen that Spain aims to focus its efforts on reducing the 
emissions from the waste management sector. But apart from this sector, London and 
Dublin have much more ambitious targets. In the building and planning sector, the 
difference is huge.  
 
City Emissions Plans Checking 

results 
Long term 

Madrid CO2eq Action plan 
together with 
energy plan. 

Indicators 
Annual 
report. 

2020 

Barcelona CO2eq Energy plan Indicators No long 
term 

London CO2 Action and 
Energy plan 

Annual 
report 

2025 

Manchester CO2 Action and 
Energy plan 

 2020 and 
2050 

Dublin CO2 Action and 
Energy plan 

Indicators 2020 

Table 5. Summary of information about the cities. 
 
 All the cities mention in their action plans how are they going to check the 
results their measures are having. Madrid, Barcelona and Dublin specify a series of 
indicators which give them the necessary information to know if the targets are being 
reached (See Annex I). Barcelona’s and Dublin’s indicators are classified by sectors. 
They can know if one sector is achieving its results, but not a concrete measure. 
Madrid’s indicators are very general. It is said in Madrid’s SUECCP that the Local 
Energy Agency will set more specific indicators and the results will be published 
annually in a report. However, this report is still not available for the results of 
2008(spring 2009). London just mentions that an annual report will be elaborated with 
the obtained results. 
 
 Regarding the long term targets, the most ambitious city is London. Is the only 
city that mentions the lines of action for the long term measures, included in the 
following term of action, from 2016(Mayol i Beltran, 2002). Dublin’s plan term of 
application finishes on 2020 (CODEMA, 2008b), so its measures are at the same time 
short and long term. Both Madrid and Barcelona only have short term measures (AEG, 
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2008, Mayol i Beltran, 2002). Madrid mentions that in the next action plan will follow 
the same lines of action, but including stricter measures. The only long term measure 
mentioned in Madrid’s actual plan is related to transport (AEG, 2008). Barcelona 
doesn’t mention anything about the long term, but as the action against the climate 
change is included in the Agenda 21 programme, and this is going to be revised in 2012, 
it is supposed that the long term measures will be then discussed. 
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5. Conclusions 
 
5.1 Interpretation of the results 
 

To sum up, the summary of the main numerical results is compiled in the 
following two tables. In table 6 the emissions per sector, in kt and in percentage, 
considering the four common sectors for every city are presented. In table 7 the 
emissions reduction target for each sector, in kt and percentage, considering the 
emission percentage per sector are presented. It must be mentioned that for Madrid and 
Barcelona are refering to kt of CO2eq, while London and Dublin are refering to kt of 
CO2.  
 
 Madrid Barcelona London Dublin 
Transport 5126 

(53%) 
1802 
(27%) 

9746 
(22%) 

1250 
(25%) 

Waste 
management 

532 
(5%) 

1749 
(36%) 

0 0 

Building and 
planning 

3186 
(33%) 

1431 
(30%) 

13299 
(30%) 

2750 
(55%) 

Energy 914 
(9%) 

318 
(7%) 

21255 
(48%) 

1000 
(20%) 

Total 9758 5300 44300 5000 
Table 6. Emissions per sector in kt and in percentages in brackets. cf graphics 16, 20, 24 and 28. 
 
 Madrid Barcelona London Dublin 
Trasnport 111,6 

(2,2%) 
70,9 
(3,9%) 

4312,0  
(44,3%) 

140,6  
(11,2%) 

Waste 
management 

437,0  
(82,1%) 

931,1 
(53,2%) 

0 0 

Building and 
planning 

130,0  
(4,1%) 

49,8  
(3,5%) 

8094,8  
(60,9%) 

773,3  
(28,1%) 

Energy 40,8  
(4,5%) 

39,7  
(12,5%) 

7193,2  
(33,8%) 

271,9  
(27,2%) 

Total 719,4 1091,5 19600 1185,8 
Table 7. Emission reduction targets in kt. 
 
 Cities’ emissions can’t be compared considering the data compiled in table 6, 
because of the lack of transparence in cities’ system borders when calculating their 
emissions. 
 
 According to the data compiled in these tables, London is the most emitting city 
between the cities studied, but also the most ambitious in its fight against climate 
change. Spanish cities’ targets are not ambitious and they haven’t published any long 
term action plan or long term intended measures. They should take as an example 
London’s targets (See table 8). In fact, the measures planned by all the cities show big 
similarities (See Annex I and Annex II), but the difference is the degree of 
implementation, for example London started earlier than all the other cities, in the 90’s 
decade, to promote the use of alternative fuels. Apart from this, London started earlier 
to be concerned about the climate change problem, and also The UK as a country has 
set much more ambitious targets than Spain. These differences are only temporary, 
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because Spain will have to reach the same commitments due to the European 
regulations, and all the European countries will have to achieve reduction targets of 
about 20-30% reduction by 2020(Europa, 2009a). Dublin and Manchester don’t have 
short term targets, only long term, but they are quite ambitious, so even if they set later 
their action plans to mitigate the climate change, they show the interest of reaching 
London’s same ambitious targets. 
 
 Madrid Barcelona London Manchester Dublin 

1% by 
2012 
(1990) 

27% by 
2010 
(1997) 

20% by 
2016 
(1990) 

  Short 
term 

728kt 
CO2eq/year 

93kt 
CO2eq/year 

19,600kt 
CO2/year 

  

Emission 
reduction 
targets 
(reference 
year) 

Long 
term 

20% by 
2020 
(2004) 

 60% by 
2025 
(1990) 

28-32% by 
2020 
(1990) 

33% by 
2020 
(2008) 

Table 8. Cities’ reduction targets. 
 
 Even if the measures are quite similar from one city to another (See Annex I), 
there are some differences between them. Building and planning is one of the most 
emitting sectors and Barcelona and Madrid are taking profit of their sunny weather to 
introduce the solar power as a source of energy for the water and space heating at 
homes. Madrid and Barcelona experiment a very different weather than the other three 
cities. The rain is not very usual and they enjoy a lot of sunny days during the year, and 
many light hours a day even in winter. Dublin and London, on the contrary are 
promoting the improvement of the heat insulation as their weather conditions are very 
different and they can’t exploit this option.  
 
 All the cities include measures in order to change people’s behaviour as 
information campaigns or education programmes for schools. However, there’s also a 
difference between Spanish cities and London and Dublin. Madrid and Barcelona have 
a different category in which all the behaviour changing measures are compiled together 
in their action plans. London and Dublin have behaviour changing measures divided 
between the different sectors, as independent measures for each field of action: 
transport, energy use at home, etc. All the cities include in their action plans what is the 
City Council doing to reduce its own emissions, so it can be considered at the same time 
a reduction in emissions from the city and a way of arising citizens’ awareness. 
  
 The biggest difference found between Spanish cities and British and Irish cities 
is the way of considering the waste management. While Spanish cities take into account 
emissions from landfills, and are quite important, British and Irish cities don’t include 
these emissions in their climate change mitigation action plans. Both Dublin and 
London have waste management strategies, but their targets are about reusing, recycling 
and so on, but not about reducing emissions(AEA, 2008, Phelan, 2007), even if these 
kind of measures also end in a reduction in emissions. Spanish cities have realized the 
great energy source the landfill gases are to obtain electricity. London is making 
researches in this area and in its next climate change mitigation plan waste management 
will probably be included as a sector which offers great opportunities to reduce its 
emissions. Dublin doesn’t take into account emissions from waste, but Dublin includes 
measures on this sector in its climate change mitigation action plan. However, these 
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measures only try to reduce the amount of waste, don’t mention emissions from the 
waste management sector. 
 
 The transport sector seems to be the most problematic one. For all the cities 
shows a large share of the total emission, but for most of the cities they are comparable 
to emissions from building and planning sector. However, measures focused on 
transport sector are the least ambitious (See chapter 4). Reduction targets for transport 
sector in Spanish cities are very small, even if the cities have a large number of 
measures focused on the transport sector. London is the only one of the studied cities 
that aims to achieve important reductions of its transport sectors’ emissions. All the 
cities are making great efforts to improve their public transport offer and fleet and to 
introduce the use of alternative fuels. Now the challenge is to change driver’s 
behaviour, reducing the use of the private cars and changing old high consuming cars 
for less polluting ones. As reducing transport sector’s emissions seems to be so difficult, 
finally it will be necessary to introduce private vehicles use restrictions in the cities, as 
the only way to reduce their massive use. 
 
 Aviation and shipping are also means of transport, but are not included in the 
transport sector, because they are not in the sphere of influence of the City Councils. 
They are both regulated by national and international legislation, so their reduction in 
emissions must be undertaken at an international level. Aviation’s emissions are very 
high and always increasing (GLA, 2007), so its cut in emissions is of great concern. 
 
 Barcelona and Madrid have the most complete and specific information about 
emissions, measures, targets, etc. London, while trying to reduce its emissions, is 
mindful of the economic benefits that some of the measures in its action plans can lead. 
Dublin’s emissions are big considering its population and size compared with the others 
(see table 1) so setting ambitious targets is crucial to be able to achieve the long term 
targets the European Union will set when the Kyoto Protocol term will be over. Even if 
Manchester doesn’t have a climate change mitigation action plan, its nine catalytic 
actions seem to be very vague and difficult to put into practise. However, a more 
exhaustive study should be done once its action plan is released. 
 
 Every city mentions in the environment section of their websites the agreements 
that city has signed. Each city mentions different agreements: Madrid and Barcelona the 
Aalborg Charter, London C40, Manchester the Low Carbon Cities Programme and 
Dublin Eurocities. In order to face the mitigation of climate change at the local level, I 
think that all the cities should act together, developing all together a common strategy.  
 
 All the cities work closely with an Energy Agency. Sometimes the agency is the 
responsible of developing the climate change mitigation action plan for the city. Other 
times it just supports the Councils initiatives, or develops an energy plan independently 
from the climate change action plan. Even if there are two plans, energy plans are 
always very related with climate change, as energy consumption and emissions are very 
closely linked together. 
 
 The studied cities are working to become themselves in more sustainable cities, 
and the actions to mitigate the climate change are always included in their sustainability 
strategies. The five cities have emissions reduction targets, but among another targets 
related with sustainability. Climate change is a problem serious enough to be treated 
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independently and can’t wait to the realization of more complex and wide sustainability 
plans. In my opinion cities should give to the problem of the climate change the 
importance that it deserves, becoming it in a priority, and not treating it as part of 
another strategy. 
 
 A lot of energy plans, waste management plans, etc can be found from all the 
sources mentioned above, but this thesis’ aim was to study cities’ measures to reduce 
emissions, not to reduce energy consumption or to increase recycling shares. Sometimes 
they were related so were included in this thesis, but many other times they weren’t of 
the interest of this thesis. 
 
 About the work process I feel that it was a mistake to present myself as a degree 
student when asking for information to the City Councils. I think it is the reason why 
most of the times they thanked me about my interest, but didn’t help me providing me 
with the asked information. I think that Maybe if I had presented myself just as working 
for the University, they would have cooperated more with me. 
 
 
 

5.2.1 Have the aim and objectives been reached? 
 
 In general terms the objectives set for this thesis have been reached, but there 
have been some problems to fully achieve the aim.  
 

When the aim was set, it was difficult to foresee the difficulties that would be 
found, so when trying to reach the aim, some aspects weren’t reached. Cities don’t 
provide information about the results of their climate change mitigation action plans, so 
it couldn’t be done the comparison between the city’s targets and the real results, or the 
comparison between the measures planned and the real actions. As a consequence, it 
was also not possible to study if the measures reaching their targets had characteristics 
in common or the difficulties the cities are finding when carrying out their measures. 
 
 The four objectives set were the following: 
 

 Investigate the origin of cities’ emissions and the efforts they are making to 
reduce them. 

 Distinguish between European, national and local targets. 
 Compare the long term and short term action plans. 
 Study if the cities are checking the results of their action plans. 

 
The origin of cities’ emissions is usually published by the city, as well as the 

city’s emissions reduction targets and the measures planned to achieve them. 
International, national and local targets are also quite clear. Cities don’t publish their 
long term plans, so it was not possible to compare them. Instead of that, the already 
taken measures were found and compared with the measures published in the actual 
climate change mitigation plans to see the differences, innovations, lines of action and 
so on. Although I asked to every council and to some climate change related 
organizations, I couldn’t obtain any information about the results the cities are having in 
their aim of reducing emissions. It was a very interesting point for this thesis’ aim, but 
instead of that I focused on the cities’ targets and in their comparison. 
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7. Annex I 
 
7.1 madrid 
 
 7.1.1 Transversal measures 
 
Lines of action Measures 
Management 1) Setting up the Local Energy Agency. 

2) Drafting the Ordinance on the 
Sustainable Use of Energy. 
3) Quantifying emissions in municipal 
plans. 

Awareness 4) Actions to divulge and inform on the 
Plan for the Rational Use of Energy and 
Climate Change Prevention. 
5) Awareness campaigns aimed at the 
public in general. 
6) Awareness and training for professional 
associations in the construction sector. 

Participation and collaboration 7) Promoting an advisory body for climate 
change prevention and rational energy 
use. 
8) Collaboration with public and private 
institutions and agencies. 
9) Awareness, communication and 
training in the industrial sector. 
10) Promoting sustainable mobility. 
11) Awareness and training programme 
aimed at municipal authorities. 
12) Promoting social research into the use 
of sustainable energies and climate change 
prevention. 

Development cooperation 13) Including climate change prevention 
programmes into the Municipality of 
Madrid's Development 
Cooperation Programme. 

Supply guarantee, Quality and Security 14) Coordination agencies. 
15) Energy Infrastructures Master Plan. 

Table 9. Madrid’s transversal measures. 
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 7.1.2 Transport 
 
Measures: 
 
Lines of action Measures 
Foster alternative vehicles and fuels 1)Draw up an Urban Mobility Plan. 

2)Promote alternative fuel supply 
networks for transport. 
3)Raise awareness of drivers to consider 
environmental aspects when purchasing 
new vehicles. 
4)Campaigns to educate on, inform and 
promote biofuels. 
5)Voluntary agreements with vehicle hire 
companies to promote clean vehicles. 

Foster the use of public or shared 
transport 

6)Setting up a Car-Sharing system. 
7)Limiting the number of parking spaces 
in tertiary buildings. 

Reduce emissions from existing vehicles 8)Annual campaigns to analyse energy 
consumption and GHG emissions by the 
vehicle fleet. 
9)Efficient driving programme for drivers 
in the municipal fleet. 

Table 10. Madrid’s measures for transport sector. 
 
Measures already taken:  
 

 Setting up new car parks for residents. 
 Extending restricted traffic zones. 
 Defining Low Emission Zones (LEZs). 
 Modifying and enlarging the Regulated Parking Service (SER). 
 Modifying the number of spaces in municipal car Parks. 
 Alternative fuel supply network. 
 Reducing emissions from company vehicle fleets. 
 Subsidising the purchase of low-polluting vehicles. 
 Advantages in using alternative vehicles. 
 Incentivating the replacement of vehicles with motorbikes. 
 Increasing the number of parking spaces for two-wheeled vehicles. 
 Recovering urban areas for pedestrians. 
 Fostering intermodality for ciclists. 
 Extending Bus lanes. 
 Actions for intermodal public transport facilities. 
 Extending and improving the network of bus lanes. 
 Building deterrent car Parks. 
 Improving information provided on mobility. 
 Efficient use of Information and Communication Technologies to reduce traffic 

congestion. 
 Enlarging and improving the EMT (Municipal Transport Co.) network. 
 Improving the Metro system. 
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 Improving the local rail service. 
 Developing public transport in industrial and business estates. 
 Creating a business transport pass and other transport passes. 
 Creating a multimodal public transport pass. 
 Creating a taxi pass. 
 Creating the position of Mobility Manager. 
 Fostering the shared use of vehicles. 
 Controlling traffic Speeds. 
 Enlarging the Traffic Agent corps. 
 Reducing emissions from the taxi sector. 
 Reducing emissions associated with goods transport and distribution. 
 Measures on works machinery. 
 Reducing airport emissions. 
 Renovating Madrid City Council's fleet and incorporating new, less pollutant 

vehicles. 
 Promoting transport by bicycle. 
 Promoting buses powered by clean fuels. 
 Promoting the use of bioethanol in urban transport. 

 
 
 

7.1.3 Waste management 
 
Measure: 
 
1)Elaboration of a Local Urban Waste Strategy. 
 
Measures already taken: 
 

 Installation of degasification systems and recovering biogas from the landfill. 
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7.1.4 Residential, commercial and institutional 
 
Lines of action Measures 
Energy efficiency in buildings and urban 
planning 

1) Including a supplementary 
environmental report to Technical 
Building Inspection. 
2) Fostering Energy Certification for 
Buildings. 
3) Programming energy audits in the 
tertiary and services sector. 
4) Promoting collective systems for 
heating, domestic hot water (DHW) and 
air conditioning. 

Energy efficiency in equipment 5) Programming subsidies for replacing 
diesel boilers. 
6) Fostering efficient lighting. 
7) Using light emitting diode (LED) 
lamps for traffic lights in the municipality. 
8) Plan for reducing consumption in the 
use of domestic appliances and air 
conditioning equipment. 
9) Fostering domotic systems. 
10) Promoting bithermal domestic 
appliances and conventional ones that use 
DHW from thermal solar energy. 

Municipal buildings and facilities 11) Programming energy audits and 
certification in municipal buildings and 
facilities. 
12) Integrating solar energy systems in 
municipal buildings. 
13) Managing energy purchasing and 
clean quotas in all municipal facilities and 
buildings. 
14) Management and maintenance 
contracts. 
15) Applying all criteria relating to energy 
consumption and GHG emissions in local 
contracting. 
16) Carbon neutral institutional events of 
the City Council. 
17) Revolving fund to invest in energy 
efficiency measures in municipal 
buildings. 
18) Energy efficiency and reduction plan 
for IT systems in municipal facilities and 
buildings. 
19) Fostering exemplary projects that 
integrate sustainable criteria in urban 
constructions and developments. 

Table 11. Madrid’s measures for residential, commercial and institutional sector. 
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Measures already taken: 
 

 Promoting the use of thermal solar and photovoltaic solar energy in the 
residential and services sectors. 

 Renewing the city's boilers. 
 Increasing energy efficiency in all public lighting systems and facilities. 
 Fostering active low-temperature solar energy for generating domestic hot water 

and heating swimming pools. 
 Renewing Madrid's Coal Boilers. 
 Fostering maintenance and proper use of energy facilities. 
 Developing bioclimatic architecture. 
 Including bioclimatic criteria for refurbishing existing buildings. 
 Promoting the use of thermal solar and photovoltaic solar energy in the 

residential and services sectors. 
 Sustainable Urban Development - "Ecobarrios". 

 
 
 

7.1.5 Industry  
 
Lines of action Measures 
Increasing the energy efficiency of the 
industrial sector 

1) Energy audits, certification and 
efficiency information for industrial 
SMEs. 
2) Carbon neutral events. 
3) Voluntary agreements with high-
emitting companies. 

Table 12. Madrid’s measure for industry sector 
 
 
 7.1.6 Sinks 
 
Lines of action Measures 
Increasing carbon sink capacity 
 

1) Green Roofs. 
2) Increasing forested surface area. 

Table 13. Madrid’s measures for sinks. 
 
 
 
7.2 Barcelona 
 
 7.2.1 Transport 
 
1) Environmental management of traffic and development of a traffic simulator. 
2) Introduce more energy-efficient vehicles. 
3) Promote walking and cycling as mobility mode. 
4) Standards for municipal vehicle fleets. 
5) To promote the Car Sharing in Barcelona. 
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The aditional measure about transport, not directly included in this plan is the 
Infraestructure Master Plan for Transport (IPT). Is based on a ten year time scale, from 
2001 to 2010 
 
 
 
 7.2.2 Waste management 
 

The Plan for Energy Improvement in Barcelona doesn’t include any measure about 
waste management, but it mentions another related projects in the field of waste 
management. There are two projects: 
 
1) Use of bio-gas from the Garraf municipal waste landfill to produce energy and 
achieve a considerable reduction in emissions of this greenhouse gas. 
2) Ecoparks. This project comprises the building of 4 Ecoparks to ensure proper 
environmental treatment of the Metropolitan Regionals urban waste. Measures will 
include composting, re-cycling, and methane processing to produce fuel.  
 

The ecoparks consist on a muicipal waste receiving center. The incoming waste will 
be the organic fraction from the selectively collection and the residues not included in 
any cathegory of the selectively collection. 
 
 
 
 7.2.3 Housing 
 
Lines of action Measures 
Housing 1) Improvements of window frames and 

glazing 
2) Improvements in the insulation of 
existing dwellings 
3) High performance boilers in dwellings 
4) Energy-saving lighting in dwellings 
and best practices 
5) Review energy standards in both new 
and refurbished dwellings 
6) Improving energy efficiency in blocks 
of flats 
7) Ensuring the right thermalmass 
characteristics in new dwellings 

Table 14. Barcelona’s measures for housing sector. 
 
 
 
 
 
 
 
 
 



 61 

 7.2.4 Public buildings and facilities 
 
Lines of action Measures 
Public buildings and facilities 1) Replacing existing street lighting 

2) LED traffic lights and improving 
energy efficiency 
3) Improve and update 
energymanagement of lighting in public 
buildings 
4) Solar power in schools 
5) Public energy management 
programmes in schools and universities 
6) Performance Contracting and Energy 
pools in public buildings 
7) Standards in municipal buildings and 
facilities 
8) Decorative lighting 

Table 15. Barcelona’s measures for public buildings and facilities sector. 
 
 
 
 7.2.5 Networks 
 
Lines of action Measures 
Networks 1) District heating & cooling network for 

the 2004 Forum site 
2) PV power central for the 2004 Forum. 
3) District heating & cooling network for 
District 22@. 
4) Use cold produced by the LPG re-
gassing plant in the Port of Barcelona for 
air conditioning purposes. 

Table 16. Barcelona’s measures for networks sector. 
 
 
 
 7.2.6 Services and commercial facilities 
 
Lines of action Measures 
Services and commercial facilities 1) Combined heat power (CHP) 

generation for sports centres. 
2) CHP generation in commercial 
buildings of over 3,500 m2. 
3) CHP generation in large hotels and 
clinics. 
4) Solar power generation systems for 
commercial and service premises over 
3,500 m2. 
5) Solar thermal panels for providing hot 
water in sports centres. 
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6) Medium temperature solar systems for 
heating and air-conditioning in 
commercial premises. 
7) Review energy standards in new 
buildings and in the envelope 
refurbishment of old ones. 

Table 17. Barcelona’s measures for services and commercial facilities sector. 
 
 
 
 7.2.7 Offices 
 
Lines of action Measures 
Offices 1) CHP in office blocks of over 4,000 m2. 

2) Solar PV power generation systems for 
offices over 1,500 m2 in Barcelona 
3) Medium temperature solar systems for 
heating and air-conditioning in offices 
4) Ensuring the right thermalmass 
characteristics in new offices. 
5) Review energy standards in new offices 
and in the rehabilitation of old ones. 

Table 18. Barcelona’s measures for offices sector. 
 
 
 
 7.2.8 General 
 
Lines of action Measures 
General 1) Creation of the Barcelona Energy 

Agency. 
2) Set up an energy observatory for 
monitoring the energy sector. 
3) Barcelona Energy partnership. 
4) Information and public awareness 
campaigns. 
5) Energy Eco-Label. 
6) Barcelona Energy website. 
7) Energy Management Information 
Systems. 
8) Energy audits in companies and the 
application of energysaving measures. 
9) Disseminate educational content to 
schools. 
10) Promotion of energy-saving, 
environmentally-friendly products in co-
operation with manufacturers. 
11) Draw up an Action Plan for saving 
energy and reducing GHG emissions in 
industrial areas. 
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12) Energy certification of buildings. 
13) Foster training of professionals in 
energy efficiency and energy 
Management. 
14) The environment and Elath. 
15) Energy standards for large consumers. 
16) Reduction of night sky light pollution. 
17) Pilot studies using the latest 
environmental and energy technology. 
18) Annual Energy Awards. 
19) Monitoring of the Solar Energy By-
Law. 

Table 19. Barcelona’s measures for general sector. 
 
 
 
 7.2.9 Measures already taken 
 

 Improvement of the public lighting. 
 Energy supply management and initiatives to save energy in municipal 

buildings. 
 New legislation about renewable energies. 
 Solar panels installation in municipal buildings. 
 Research about sloar power utilization to heat domestic water. 
 Alternative fuels use in the municipal bus fleet. 
 Installation of a photovoltaic power plant. 
 Creation of the Environment and Sustainability Municipal Council. 
 Agenda 21 programme development. 
 Aprovement of the Solar thermal Ordenance. 
 Creation of Barcelona Bicing. 
 Transformation of the incinerator in a combined cycle power plant. This plant 

provides energy to the buildings of the area. 
 Modernization of the wastewater treatment plant. 
 School Agenda 21. 
 Creation of the Green Procurement Programme to foster environmental 

awareness of municipal services. 
 
 
 
 
 
 
 
 
 
 
 
 
 



 64 

7.2.10 Indicators 
 
Line of action Indicators 
Protection of green spaces and 
biodiversity and increasing urban green 
spaces 

1) Green area per inhabitant. 
2) Birds Biodiversity. 

Improve mobility and make pedestrian life 
a welcoming setting 

3) Modes of transport of the population  
4) Proportion of roads with priority to 
pedestrians. 

Obtain optimal levels of environmental 
quality and create a healthy city 

5) Level of noise pollution. 
6) Environmental quality of the beaches  
7) Quality of the air. 
8) Birth life expectancy. 

Conserve natural resources and promote 
the use of renewable ones 

9) Total water consumption per inhabitant  
10) Public consumption of groundwater  
11) Energy consumption from renewable 
sources. 

Reduce waste production and strengthen 
the culture of reusing and recycling 

12) Generation of urban solid waste. 
13) Collection of organic material.  
14) Selective waste Collection.  

Foster economic activity oriented towards 
sustainable development 

15) Number of organisations with 
environmental certification. 

Progress in a culture of sustainability 
through environmental education and 
Communications 

16) Number of schools that participate in 
environmental education projects. 

Reduce the city’s impact on the planet and 
promote international cooperation 

17) Annual equivalent CO2 emissions. 
18) Number of points of sale or 
consumption of fair trade products. 

Table 20. Barcelona’s indicators. 
 
 
 
7.3 London 
 
 7.3.1 Transport 
 
1)Change the way Londoners travel. 
2)Operate vehicles more efficiently. 
3)Promote the uptake of lower-carbon infrastructure, vehicle and fuel types. 
 
Measures already taken: 
 

 Substantial investment in the public transport network ( 4.2 million €). 
 Increased investment in walking and cycling. 
 Use of policies to encourage mode shift to more sustainable options. 
 Increased use of incentives, marketing and information to make people aware of 

their travel options and promote the use of lower-carbon modes. 
 Voluntary agreements between the EU and car manufacturing associations. 
 Development of low-carbon engine technologies. 
 Proposed Renewable Transport Fuels Obligation. 
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 Government policies to promote of low CO2 behaviours. 
 
 
 
 7.3.3 Existing homes 
 
Lines of action Measures 
Existing homes 1) Marketing and behavioural change 

campaingns. 
2) Advice service. 
3) Concierge service. 
4) Social housing and fuel poor 
programme. 
5) Skills training. 
6) Houses purchase and refurbishment 
initiative. 
7) Green landlord initiative. 
8) Influecing government. 

Table 21. London’s measures for existing homes sector. 
 
 
Measures already taken: 
 

 Energy efficiency measures, such as Bexley’s Coldbusters grants for those on 
income-related benefits; Hammersmith and Fulham’s Energy Action 
Partnership; Islington’s Safe and Warm scheme; Camden’s WISH scheme; and 
London Energy Partnership’s pilots on sustainable energy technologies and 
energy efficiency improvements in four Energy Action Areas. 

 
 
 
 7.3.4 Existing commercial and municipal activity 
 
Lines of action Measures 
Existing commercial and municipal 
activity 

9) Encouraging and rewarding landlords 
to upgrade their building stock through the 
Better Buildings Partnership 
10) Encouraging and rewarding private 
and public sector organisations to “green” 
their operations through a marketing and 
signposting scheme - the Green 
Organisations Badging Scheme 
11) A lobbying programme which will 
support both the Better Buildings 
Partnership and the Green Organisations 
Badging Scheme. 

Table 22. London’s measures for existing commercial and municipal activity sector. 
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Measures already taken: 
 

 The Carbon Trust organisation has developed the Carbon Management 
programme. 

 The Energy Saving Trust’s green fleet reviews provide organisations running 
more than 50 vehicles with consulting support to consider ways to both improve 
bottom line and to reduce impact on the environment 

 The Mayor’s Green Procurement Code (MGPC).  
 The launching of London Environmental Support Services (LESS). 

 
 
 
 7.3.5 New building and development 
 
Lines of action Measures 
New buildings and development 12) To revise the London Plan 

requirements for new developments. 
13) Greater emphasis on energy and 
planning at City Hall. 
14) A greater focus on energy efficiency 
at borough level. 
15) Showing by doing: Individual 
developments and new housing powers. 
16) Lobbying government. 

Table 23. London’s measures for new building and development sector. 
 
 
Measures already taken: 
 

 Development of a London Plan. 
 Low Carbon Designer. 
 Renewable Energy Toolkit. 
 Sustainable Design and Construction. 
 Towards Zero Carbon developments. 
 Renewable Energy Information. 
 Skills and jobs from renewable energy. 
 Sustainable energy training. 
 Energy Action Areas. 
 Zero and low carbon developments. 
 London Energy Services Company. 
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 7.3.5 Energy supply 
 
Lines of action Measures 
Energy supply 17) Increasing the penetration of 

combined cooling, heat and power 
(CCHP) across London. 
18) Demonstrating the potential of large 
scale renewables. 
19) Demonstrating the potential of energy 
from waste/biomass. 
20) Promoting micro-generation 
technologies. 
21) Lobbying government. 

Table 24. London’s measures for energy supply sector. 
 
 
Measures already taken: 
 

 Establishment of the London Climate Change Agency. 
 Ongoing research into opportunities for renewables in London. 
 Using the Mayoral Group buildings to test and showcase low carbon 

technologies. 
 Investigation about biomass and waste and non-incineration based technologies. 

 
 
 

7.3.6 Long term measures 
 

 Greater demand-side energy efficiency measures in both the domestic and 
commercial/public sectors. 

 Doubling penetration of decentralised energy and energy from waste in London. 
 Fifty per cent reduction in the carbon intensity of the nacional grid through 

greater use of large-scale renewables and carbon sequestration. 
 Required energy efficiency standards for commercial buildings. 
 Much improved enforcement of government planning and building regulations 

on energy efficiency of new buildings. 
 EU action to mandate energy-efficient lighting and appliances. 
 EU level accreditation scheme for biofuels. 

 
 
 
7.4 Manchester 
 
 Manchester is now developing its action plan, but has proposed the following 
nine catalytic actions: 
 
1)World-leading neighbourhood regeneration. 
2)Retrofitting Manchester’s civic heritage. 
3)A business aliance for climate change action. 
4)Low carbon energy infraestructure. 
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5)Low carbon communities. 
6)A climate-change ready Local Development Framework. 
7)The Manchester Prize. 
8)Greening the city:i-trees. 
9) A green airport. 
 
Measures already taken: 
 

 Introduction of Quality Bus Corridors (QBC). 
 Introduction of more modern and low emission vehicles on QBC routes. 
 Development of Travel Plans to influence travel choices.  
 Investement in green travel plan for schools.  
 Encouragement campaigns for walking and cycling. 
 Introduction of biodiesel buses to the fleet.  
 Experimentation with hybrid technology. 
 Development of the City Coulncil’s environmental information service: 

Environment on call. 
 Organization of environmental and community campaigns. 
 Environmental education at schools. 
 The annual Challenge Manchester 100 Days, which involves people in the 

climate change topic. 
 The creation of the Environmental Business Pledge. It helps businesses to 

reduce their environmental impact. 
 The Big Turn Off initiative, encouraging council’s employees to turn off lights 

and appliances in order to save energy. 
 The Manchester Is My Planet initiative has developed a range of low carbon 

energy projects. 
 The 100 Months Club enables businesses to share strategies for carbon and 

energy use  
 
 
 
7.5 Dublin 
 
 7.5.1 Transport 
 
Measures: 
 
Line of action Measures 
Dublin City Council’s own activities 1) Promote clean and efficient vehicles for 

the Dublin City Council flee. 
2) Adopt a travel policy regarding 
journeys made by Dublin City Council 
employees on the behalf of Dublin City 
Council. 
3) Organise conferences and other such 
events at locations that are reachable by 
public transport. 
4) Facilitate employees to cycle to work 
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and also encourage them to do so. 
5) Assess the parking situation for 
employees and withdraw free parking.  

Bycicle and pedestrian 6) Increase the number of secure cycle 
parking spaces. 
7) increase safety measures at junctions 
for cyclists and pedestrians. 
8) Improve connectivity of the cycle Lane 
network 
9) Start up the rental service Dublin City 
Bike 
10) Influence the possibilities to bring 
bicycles on trains and buses 
11) Develop a marketing strategy to 
promote cycling 
12) Expand pedestrianisation where 
possible. 

Public transportation 13) Continue the provision of Quality Bus 
Corridors. 
14) Continue discussions with the bus 
companies of the possibility of real time 
information, which can increase the use of 
public transport.  
15) Investigate the possibility of 
introducing a uniform ticket system for all 
public transport, possibly also including 
rental fees for car sharing services and 
rental fees for bikes. 

Renewable fuel 16) Promote the use of renewable fuels 
within the bus fleet. 
17) Promote the use of renewable fuels 
within the Council’s vehicle fleet. 
18) Promote more research into renewable 
fuels in Dublin City Council’s fleet of 
vehicles. 

Freight transport 19) Promote a shift to rail freight transport 
20) Investigate the possibilities of 
building logistics centres where trucks 
leave their goods and then clean vehicles 
can transport them into the city on 
optimised routes. 

Mobility management 21) Promote the use of Mobility 
Management Plans. 
22) Promote the use of video conferences. 
23) Implement school travel plans. 

Car restriction 24) Investigate the possibilities of further 
restricting car traffic in the city centre and 
giving higher priority to pedestrians at 
traffic lights. 

Table 25. Dublin’s measures for transport sector. 
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Additionally, the Action Plan on Energy Dublin, proposes another five 
measures. They are exposed in a more detailed way, adding information about possible 
energy and CO2 savings as well as the capital costs and costs savings.. The five possible 
measures are the following: 
 

 Workplace Travel Plans.  
 School Travel Plans. 
 Cycling Initiative. 
 Eco-Driving 
 Electric Cars. 

 
Measures already taken: 
 

 The promotion of walking, by the preparation of walking routes. 
 Construction of 160 km of bicycle lane in Dublin. 
 The Dublin Transport Initiative. 
 Implementation of the Quality Bus Corridors throughout Dublin. 
 The Trasnport 21 Initiative. 
 Restriction of the The use of the city centre by heavy goods vehicles. 
 Investment in Intelligent Transport System. 
 Replacement of conventional bulbs in the traffic signals with the more energy 

efficient LED signal types. 
 Solar power energy use for all parking meters throughout the city. 
 Participant in the European project ASTUTE which aims to promote mobility 

managements plans and more sustainable modes of transport. 
 Biodiesel production from cooking oil for food service establishments. 

 
 
 

7.5.2 Waste management 
 
Lines of action Measures 
Dublin City Council’s own activities 1) Make demands regarding packaging 

and other waste related issues when 
procuring supplies etc. 

Prevention 2) Continue to expand the resources for 
awareness and educational staff and 
campaigns specifically targeted at waste 
prevention at the household, school and 
business level. 

Reuse 3) Continue to promote and extend the 
FREE trade web service. 
4) Maintain the support of existing 
community reuse schemes through 
educational and financial support and 
support the development of new 
initiatives. 

Materials recycling 5) Meet the 59% recycling target by 2013 
and make Dublin a leading recycling 
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region in Europe. 
6) Monitor the development of new 
internal markets for recyclables and 
actively consider the use of recyclable 
products in line with the new green 
procurement guidelines. 
7) Implement the Commercial Waste Bye-
Laws to ensure that business and industry 
source-separate specific recyclable and 
organic waste generated on-site. 

Biological treatment 8) Progress the delivery of the centralised 
treatment facilities for Dublin as swiftly as 
possible. 
9) Implement a phased rollout of the 
brown bin across the city to be 
substantially completed by the end of 
2008. 

Energy Recovery 10) Continue to develop the district-
heating project for the city. 

Landfill 11) Ensure that landfill gas capture rates 
of 70-75% are achieved at the existing and 
proposed landfill facilities to minimize the 
emissions. 

Waste transportation 12) Optimise the routes travelled by the 
Waste collection vehicles 

Table 26. Dublin’s measures for waste management sector. 
 
 
Measures already taken: 
 

 Creation of the Environmental Awareness Officer, focused on educating the 
community on better waste practices including prevention and minimisation of 
waste. 

 Creation of Green School Officers to develop environmental management 
systems for schools. 

 Creation of two Green Business Officers to raise the awareness of waste 
prevention and minimisation in the business and industrial sector. 

 Creation of a waste awareness site: www.DublinWaste.ie . 
 Launching of the FREE trade service, it is a web-based service allows people to 

advertise unwanted items for free, and thus extending the life span of items. 
 Development of a sophisticated materials recovery facility for the region. 
 The development of centralised biological treatment facilities, materials sorting, 

WtE and landfill facilities to limit the transportation of waste. 
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7.5.3 Energy 
 
Lines of action Measures 
Energy 1) Map areas that can be served by the 

proposed district-heating network to be 
used by planners and for inclusion in the 
next City Development Plan. 
2) Develop, publish and disseminate 
technical and operational guidelines for 
district heating. 
3) Continue to pioneer and promote best 
practise in renewable energy through the 
Council’s own projects and operations. 
4) Switch to renewable energy for the 
Council’s own electricity supply. 
5) Make sure that the development of a 
district heating system is not dependent on 
the planned waste incineration plant. 
6) Install energy efficient outdoor and 
indoor lighting and convert all traffic 
lights to LEDs. 
7) Appoint an Energy Conservation 
Officer. 
8) Nominate a staff member as Energy 
Liaison Officer in each department. 

Table 27. Dublin’s measures for energy sector. 
 
Measures already taken: 
 

 Solar panels have both been installed in existing buildings within the Social 
Housing stock. 

 Methane recovering in the waste water treatment plant for electricity production. 
 Implementation of a citywide district-heating network and developers in the 

Dublin area. 
 Use of LEDs in traffic lights. 
 Installation of a water turbine.  
 Refurbishment of the elimination of fuel wastage. 
 Installation of energy efficient windows and roof insulation in most of the 

dwellings. 
 

Again, the Energy Plan for Dublin City proposes some measures. The difference is 
that they are described in a more detailed way, but the measures are mostly the same 
than the measures in the Climate Change Strategy for Dublin City: 
 

 User behaviour. 
 Boiler upgrade. 
 Wall insulation. 
 Building regulations. 
 Energy efficient windows. 
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 Attic insulation. 
 Low energy lighting. 
 Renewable energy. 
 District heating. 
 Demolition rate. 
 Building fabric and HVAC improvements. 
 
 
 

7.5.4 Planning 
 

Lines of action Measures 
Dublin City Council’s Own Planning 1) Carry out an economic analysis of the 

cost of stabilising Dublin’s total CO2 
emissions at present levels and reduction 
of CO2 emissions by 3%. 
2) Set an overall average target of minus 
3% per year reduction in total energy end-
use for the Council’s own operations, 
giving total reduction of 33% by 2020. 
3) Reduce the energy consumption across 
all Council owned social housing and 
within its own facilities through education 
and refurbishment. 
4) Promote the use of solar thermal panels 
in both private and public housing. 
5) Carry out a pilot demonstration project 
for Passive House Standard Housing in 
one of the new Social Housing schemes. 
6) Target and promote a carbon neutral 
Sustainable Communities demonstration 
project in each of the five city Areas. 

Sustainable planning 7) Include good information in all 
planning projects. 
8) Promote overall sustainability in 
developments 

Energy Use in the Residential and 
Commercial Sectors 

9) Influence private builders to improve 
the design standards of new buildings 
through the variation of the Dublin City 
Development Plan 2006-2011. 
10) Introduce requirements demanding 
highest energy saving standards in 
planning permissions for alterations of 
existing buildings. 
11) Investigate new financial support 
mechanisms for delivering local advice, 
guidelines and information to building 
owners. 
12) Develop a programme for small 
businesses to help them be more energy 
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efficient. 
13) Continue to replace defective mains 
through the Dublin Region Watermains 
Rehabilitation Project. 
14) Promote water conservation through 
the Water Conservation Officer, the Tap-
tips campaign and implementation of the 
‘Bye-laws for the Management of Water 
Services and Conservation of Drinking 
Water 2003’. 
15) Promote the of “grey” water. 

Consolidation 16) Develop a more consolidated city 
Transport 17) Take sustainable transport aspects into 

consideration when planning new housing 
area. 
18) Influence the improvement of the 
public transportation network. 
19) Extend and improve the cycling and 
walking network. 
20) Facilitate the location of park and ride 
sites in new areas adjacent to good public 
transport. 
21) Evaluate the environmental aspects 
before giving planning 
permissions for shopping centres. 

Table 28. Dublin’s measures for planning sector. 
 
Measures already taken: 
 
 Refurbishment within the existing city Social Housing stock resulting in the 

elimination of fuel wastage among the tenants.  
 Installation of energy efficient windows in most of the dwellings, addition of  

roof insulation and provision of solar heating in some of the newer dwellings. 
 Dublin participation in the on-going European project ROSH (Refurbishment of 

Social Housing) where the overall objective is to promote energy efficient and 
sustainable retrofitting of social houses in the participating cities. The project 
runs for 30 months and will influence the decision making process for 
retrofitting of social houses in order to stimulate the market to increase the 
amount of social houses being retrofitted. 

 Proposition of a variation to the Dublin City Development Plan, which requires 
that all new buildings be rated at least B1 from 2008 and rated at least A3 from 
2009. 
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 7.5.5 Biodiversity 
 
Lines of action Measures 
Biodiversity 1) Track changes in phenology in the 

National Botanic Gardens, Glasnevin and 
link data with meteorological data and 
make the results available within Dublin 
City Council. In an Irish context, 
phenology is the most effective impact 
indictor of climate change, for example 
the length of the growing season of Lime 
tree. 
2) Initiate a project to survey present 
distributions of indicator butterfly/ moth 
species and track changes in distribution 
over time. Butterflies and moths are some 
of the most important indicators of 
climate change. Butterflies like the Marsh 
Fritillary are under threat due to land use 
changes such as the draining of wetlands 
and the demise of peat lands. Others such 
as the Holly Blue are increasing in 
numbers and have spread further north 
while many of our commoner butterfly 
species are flying earlier than before 

Table 29. Dublin’s measures for biodiversity sector. 
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7.5.6 Indicators: 
 
Sector Indicators 
Transport 1)Number of pedestrians and cyclists 

crossing the canals, as measured by the 
annual ‘cordon’ survey. 
2)Number of passenger-trips on Dublin 
Bus and LUAS per year. 

Waste management 3) Tonnes of methane producing organic 
waste diverted from landfill. 
4) Share (%) of waste that is recycled. 

Building and planning 5) Number of A and B rated buildings 
within the social and private residencial 
sector and as a percentage of the total 
stock. 
6) Number of A and B rated buildings 
within the commercial and public 
buildings sector and as a percentage of the 
total stock. 

Energy 7) Total share of renewable energy for 
social housing, public buildings and 
installations, including traffic. 
8) Number of social housing units, public 
buildings and community centres 
connected to district and group heating 
systems, assessed against the annual 
target. 
9) Number of CHP units within the 
private housing and commercial sectors, 
assessed against an annual target. 

Others 10) Tree Canopy Cover within the city 
area to contribute to carbon sequestration. 
11) The total amount of Z9, Z11and Z12 
lands zoned in the Dublin City 
Development Plan. 

Table 30. Dublin’s indicators.  
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8. Annex II 
 

The classification of the measures was done as follows: 
 
8.1 Transport 
 
Madrid 1)Draw up an Urban Mobility Plan. 

2)Promote alternative fuel supply 
networks for transport. 
3)Raise awareness of drivers to consider 
environmental aspects when purchasing 
new vehicles. 
4)Campaigns to educate on, inform and 
promote biofuels. 
5)Voluntary agreements with vehicle hire 
companies to promote clean vehicles. 
6)Setting up a Car-Sharing system. 
7)Limiting the number of parking spaces 
in tertiary buildings. 
8)Annual campaigns to analyse energy 
consumption and GHG emissions by the 
vehicle fleet. 
9)Efficient driving programme for drivers 
in the municipal fleet. 

Barcelona 1) Environmental management of traffic 
and development of a traffic simulator. 
2) Introduce more energy-efficient 
vehicles. 
3) Promote walking and cycling as 
mobility mode. 
4) Standards for municipal vehicle fleets. 
5) To promote the Car Sharing in 
Barcelona. 

London 1)Change the way Londoners travel. 
2)Operate vehicles more efficiently. 
3)Promote the uptake of lower-carbon 
infrastructure, vehicle and fuel types. 

Manchester  
Dublin 1) Promote clean and efficient vehicles for 

the Dublin City Council flee. 
2) Adopt a travel policy regarding 
journeys made by Dublin City Council 
employees on the behalf of Dublin City 
Council. 
3) Organise conferences and other such 
events at locations that are reachable by 
public transport. 
4) Facilitate employees to cycle to work 
and also encourage them to do so. 
5) Assess the parking situation for 
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employees and withdraw free parking. 
6) Increase the number of secure cycle 
parking spaces. 
7) increase safety measures at junctions 
for cyclists and pedestrians. 
8) Improve connectivity of the cycle Lane 
network 
9) Start up the rental service Dublin City 
Bike 
10) Influence the possibilities to bring 
bicycles on trains and buses 
11) Develop a marketing strategy to 
promote cycling 
12) Expand pedestrianisation where 
possible. 
13) Continue the provision of Quality Bus 
Corridors. 
14) Continue discussions with the bus 
companies of the possibility of real time 
information, which can increase the use of 
public transport.  
15) Investigate the possibility of 
introducing a uniform ticket system for all 
public transport, possibly also including 
rental fees for car sharing services and 
rental fees for bikes. 
16) Promote the use of renewable fuels 
within the bus fleet. 
17) Promote the use of renewable fuels 
within the Council’s vehicle fleet. 
18) Promote more research into renewable 
fuels in Dublin City Council’s fleet of 
vehicles. 
19) Promote a shift to rail freight transport 
20) Investigate the possibilities of 
building logistics centres where trucks 
leave their goods and then clean vehicles 
can transport them into the city on 
optimised routes. 
21) Promote the use of Mobility 
Management Plans. 
22) Promote the use of video conferences. 
23) Implement school travel plans. 
24) Investigate the possibilities of further 
restricting car traffic in the city centre and 
giving higher priority to pedestrians at 
traffic lights. 

Table 31. Transport sector measures of all the cities studied. 
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8.2 Waste management 
 
Madrid 1)Elaboration of a Local Urban Waste 

Strategy. 
Barcelona 1)Use of bio-gas from the Garraf 

municipal waste landfill to produce 
energy and achieve a considerable 
reduction in emissions of this greenhouse 
gas. 
2)Ecoparks. This project comprises the 
building of 4 Ecoparks to ensure proper 
environmental treatment of the 
Metropolitan Regionals urban waste. 
Measures will include composting, re-
cycling, and methane processing to 
produce fuel.  

London  
Manchester  
Dublin 1)Make demands regarding packaging and 

other waste related issues when procuring 
supplies etc. 
2) Continue to expand the resources for 
awareness and educational staff and 
campaigns specifically targeted at waste 
prevention at the household, school and 
business level. 
3) Continue to promote and extend the 
FREE trade web service. 
4) Maintain the support of existing 
community reuse schemes through 
educational and financial support and 
support the development of new 
initiatives. 
5) Meet the 59% recycling target by 2013 
and make Dublin a leading recycling 
region in Europe. 
6) Monitor the development of new 
internal markets for recyclables and 
actively consider the use of recyclable 
products in line with the new green 
procurement guidelines. 
7) Implement the Commercial Waste Bye-
Laws to ensure that business and industry 
source-separate specific recyclable and 
organic waste generated on-site. 
8) Progress the delivery of the centralised 
treatment facilities for Dublin as swiftly as 
possible. 
9) Implement a phased rollout of the 
brown bin across the city to be 
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substantially completed by the end of 
2008. 
10) Continue to develop the district-
heating project for the city. 
11) Ensure that landfill gas capture rates 
of 70-75% are achieved at the existing and 
proposed landfill facilities to minimize the 
emissions. 
12) Optimise the routes travelled by the 
Waste collection vehicles 

Table 32. Waste management sector measures of all the cities studied. 
 
 
8.3 Building and planning 
 
Madrid 1) Including a supplementary 

environmental report to Technical 
Building Inspection. 
2) Fostering Energy Certification for 
Buildings. 
3) Programming energy audits in the 
tertiary and services sector. 
4) Promoting collective systems for 
heating, domestic hot water (DHW) and 
air conditioning. 
5) Programming energy audits and 
certification in municipal buildings and 
facilities. 
6) Integrating solar energy systems in 
municipal buildings. 
7) Managing energy purchasing and clean 
quotas in all municipal facilities and 
buildings. 
8) Management and maintenance 
contracts. 
9) Applying all criteria relating to energy 
consumption and GHG emissions in local 
contracting. 
10) Carbon neutral institutional events of 
the City Council. 
11) Revolving fund to invest in energy 
efficiency measures in municipal 
buildings. 
12) Energy efficiency and reduction plan 
for IT systems in municipal facilities and 
buildings. 
13) Fostering exemplary projects that 
integrate sustainable criteria in urban 
constructions and developments. 

Barcelona 1) Improvements of window frames and 
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glazing 
2) Improvements in the insulation of 
existing dwellings 
3) High performance boilers in dwellings 
4) Energy-saving lighting in dwellings 
and best practices 
5) Review energy standards in both new 
and refurbished dwellings 
6) Improving energy efficiency in blocks 
of flats 
7) Ensuring the right thermalmass 
characteristics in new dwellings. 
8) Replacing existing street lighting 
9) LED traffic lights and improving 
energy efficiency 
10) Improve and update 
energymanagement of lighting in public 
buildings 
11) Solar power in schools 
12) Public energy management 
programmes in schools and universities 
13) Performance Contracting and Energy 
pools in public buildings 
14) Standards in municipal buildings and 
facilities 
15) Decorative lighting. 
16) Combined heat power (CHP) 
generation for sports centres. 
17) CHP generation in commercial 
buildings of over 3,500 m2. 
18) CHP generation in large hotels and 
clinics. 
19) Solar power generation systems for 
commercial and service premises over 
3,500 m2. 
20) Solar thermal panels for providing hot 
water in sports centres. 
21) Medium temperature solar systems for 
heating and air-conditioning in 
commercial premises. 
22) Review energy standards in new 
buildings and in the envelope 
refurbishment of old ones. 
23) CHP in office blocks of over 4,000 
m2. 
24) Solar PV power generation systems 
for offices over 1,500 m2 in Barcelona 
25) Medium temperature solar systems for 
heating and air-conditioning in offices 
26) Ensuring the right thermalmass 
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characteristics in new offices. 
27) Review energy standards in new 
offices and in the rehabilitation of old 
ones. 

London 1) Marketing and behavioural change 
campaingns. 
2) Advice service. 
3) Concierge service. 
4) Social housing and fuel poor 
programme. 
5) Skills training. 
6) Houses purchase and refurbishment 
initiative. 
7) Green landlord initiative. 
8) Influecing government. 
9) Encouraging and rewarding landlords 
to upgrade their building stock through the 
Better Buildings Partnership 
10) Encouraging and rewarding private 
and public sector organisations to “green” 
their operations through a marketing and 
signposting scheme - the Green 
Organisations Badging Scheme 
11) A lobbying programme which will 
support both the Better Buildings 
Partnership and the Green Organisations 
Badging Scheme. 
12) To revise the London Plan 
requirements for new developments. 
13) Greater emphasis on energy and 
planning at City Hall. 
14) A greater focus on energy efficiency 
at borough level. 
15) Showing by doing: Individual 
developments and new housing powers. 
16) Lobbying government. 

Manchester 1)World-leading neighbourhood 
regeneration. 
2)Retrofitting Manchester’s civic heritage. 
3)Low carbon communities. 

Dublin 1) Carry out an economic analysis of the 
cost of stabilising Dublin’s total CO2 
emissions at present levels and reduction 
of CO2 emissions by 3%. 
2) Set an overall average target of minus 
3% per year reduction in total energy end-
use for the Council’s own operations, 
giving total reduction of 33% by 2020. 
3) Reduce the energy consumption across 
all Council owned social housing and 
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within its own facilities through education 
and refurbishment. 
4) Promote the use of solar thermal panels 
in both private and public housing. 
5) Carry out a pilot demonstration project 
for Passive House Standard Housing in 
one of the new Social Housing schemes. 
6) Target and promote a carbon neutral 
Sustainable Communities demonstration 
project in each of the five city Areas. 
7) Include good information in all 
planning projects. 
8) Promote overall sustainability in 
developments. 
9) Influence private builders to improve 
the design standards of new buildings 
through the variation of the Dublin City 
Development Plan 2006-2011. 
10) Introduce requirements demanding 
highest energy saving standards in 
planning permissions for alterations of 
existing buildings. 
11) Investigate new financial support 
mechanisms for delivering local advice, 
guidelines and information to building 
owners. 
12) Develop a programme for small 
businesses to help them be more energy 
efficient. 
13) Continue to replace defective mains 
through the Dublin Region Watermains 
Rehabilitation Project. 
14) Promote water conservation through 
the Water Conservation Officer, the Tap-
tips campaign and implementation of the 
‘Bye-laws for the Management of Water 
Services and Conservation of Drinking 
Water 2003’. 
15) Promote the of “grey” water. 
16) Develop a more consolidated city. 
17) Take sustainable transport aspects into 
consideration when planning new housing 
area. 
18) Influence the improvement of the 
public transportation network. 
19) Extend and improve the cycling and 
walking network. 
20) Facilitate the location of park and ride 
sites in new areas adjacent to good public 
transport. 
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21) Evaluate the environmental aspects 
before giving planning 
permissions for shopping centres. 

Table 33. Building and planning sector measures of all the cities studied. 
 
 
8.4 Energy 
 
Madrid 1) Programming subsidies for replacing 

diesel boilers. 
2) Fostering efficient lighting. 
3) Using light emitting diode (LED) 
lamps for traffic lights in the municipality. 
4) Plan for reducing consumption in the 
use of domestic appliances and air 
conditioning equipment. 
5) Fostering domotic systems. 
6) Promoting bithermal domestic 
appliances and conventional ones that use 
DHW from thermal solar energy. 
7) Energy audits, certification and 
efficiency information for industrial 
SMEs. 
8) Carbon neutral events. 
9) Voluntary agreements with high-
emitting companies. 

Barcelona 1) District heating & cooling network for 
the 2004 Forum site 
2) PV power central for the 2004 Forum. 
18) District heating & cooling network for 
District 22@. 
3) Use cold produced by the LPG re-
gassing plant in the Port of Barcelona for 
air conditioning purposes. 
4) Creation of the Barcelona Energy 
Agency. 
5) Set up an energy observatory for 
monitoring the energy sector. 
6) Barcelona Energy partnership. 
7) Information and public awareness 
campaigns. 
8) Energy Eco-Label. 
9) Barcelona Energy website. 
10) Energy Management Information 
Systems. 
11) Energy audits in companies and the 
application of energysaving measures. 
12) Disseminate educational content to 
schools. 
13) Promotion of energy-saving, 
environmentally-friendly products in co-



 85 

operation with manufacturers. 
14) Draw up an Action Plan for saving 
energy and reducing GHG emissions in 
industrial areas. 
15) Energy certification of buildings. 
16) Foster training of professionals in 
energy efficiency and energy 
Management. 
17) The environment and Elath. 
18) Energy standards for large consumers. 
19) Reduction of night sky light pollution. 
20) Pilot studies using the latest 
environmental and energy technology. 
21) Annual Energy Awards. 
22) Monitoring of the Solar Energy By-
Law. 

London 1) Increasing the penetration of combined 
cooling, heat and power (CCHP) across 
London. 
2) Demonstrating the potential of large 
scale renewables. 
3) Demonstrating the potential of energy 
from waste/biomass. 
4) Promoting micro-generation 
technologies. 
5) Lobbying government 

Manchester 1)Low carbon energy infraestructure. 
Dublin 1) Map areas that can be served by the 

proposed district-heating network to be 
used by planners and for inclusion in the 
next City Development Plan. 
2) Develop, publish and disseminate 
technical and operational guidelines for 
district heating. 
3) Continue to pioneer and promote best 
practise in renewable energy through the 
Council’s own projects and operations. 
4) Switch to renewable energy for the 
Council’s own electricity supply. 
5) Make sure that the development of a 
district heating system is not dependent on 
the planned waste incineration plant. 
6) Install energy efficient outdoor and 
indoor lighting and convert all traffic 
lights to LEDs. 
7) Appoint an Energy Conservation 
Officer. 
8) Nominate a staff member as Energy 
Liaison Officer in each department. 

Table 34. Energy sector measures of all the cities studied. 
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9. Annex III 
 
MADRID     
     

sector emissions/year reductions/year 
emissions-
reductions 

% 
emissions 

  [kt] [kt] [kt]   
transport    5126 112 5014 53 
waste management    532 437 95 5 
building and planning    3186 130 3056 33 
sustainable energy    914 41 873 9 
Total 9758 719     
     
     
  % reductions    % reductions,   
sector refering to  nº measures refering to   

  total emissions   
the sector's 
emissions  

transport    16 9 2  
waste management    61 1 82  
building and planning    18 13 4  
sustainable energy    6 9 5  
Total   32    
     
     
year emissions targets   

1990 13100     
1995 14000     
2000 15000 15000   
2010 16000 13000   
2020 17500 12200   
2050 21800 7600   

     
     
     
     
BARCELONA     
     

sector emissions/year reductions/year 
emissions-
reductions 

% 
emissions 

  [kt] [kt] [kt]   
transport    1458 71 1387 27 
waste management    1924 931 993 36 
building and planning    1547 50 1497 30 
sustainable energy    350 40 310 7 
Total 5278 1092   100 
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  % reductions    % reductions,   
sector refering to  nº measures refering to   

  total emissions   
the sector's 
emissions  

transport    6 5 4  
waste management    85 2 53  
building and planning    5 27 4  
sustainable energy    4 25 13  
Total   59    
     
     
year emissions targets   

1990 3900     
1995 4000     
2000 4800 4800   
2006 5500 4850   
2010 6000 4800   

     
     
     
LONDON     
     

sector emissions/year reductions/year 
emissions-
reductions 

% 
emissions 

  [kt] [kt] [kt]   
transport    9746 4312 5434 22 
waste management    0 0 0 0 
building and planning    13299 8095 5204 30 
sustainable energy    21255 7193 14062 48 
Total 44300 19600     
     
     
  % reductions    % reductions,   
sector refering to  nº measures refering to   

  total emissions   
the sector's 
emissions  

transport    22 3 44  
waste management    0 0 0  
building and planning    41 16 61  
sustainable energy    37 5 34  
Total   24    
     
     
year emissions targets   

1990 45100     
2000 42000     
2006 44300     
2010 41000 41000   
2015   35400   
2020   33200   
2030   6000   
2040   3000   
2050   2000   
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DUBLIN     
     

sector emissions/year reductions/year 
emissions-
reductions 

% 
emissions 

  [kt] [kt] [kt]   
transport    1250 141 1109 25 
waste management    0 0 0 0 
building and planning    2750 773 1977 55 
sustainable energy    1000 272 728 20 
Total 5000 1186     
     
     
  % reductions    % reductions,   
sector refering to  nº measures refering to   

  total emissions   
the sector's 
emissions  

transport    12 24 11  
waste management    0 12 0  
building and planning    65 21 28  
sustainable energy    23 8 27  
Total   65    
     
     
year emissions targets   

2006 5000 5000   
2010 5200 4900   
2012 5280 4880   
2020 5660 5000   
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