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The Guide for the inclusion of climate change mitigation and adaptation in local policies is one of  
the tools to be developed in the framework If the LIFE ADAPTATE Project. In relation to it, it is established that:

"This Guide aims to contribute to the final objective of adaptation and mitigation at local level through the 
inclusion of effective measures in the planning and management activities of municipalities" .

“Specifically, this action will aim to establish an obligation to include emission reduction targets for 2030 
set by the EU in any new plan and project for works or activities, as well as to include the effects of climate change 
and adaptation measures needed to address it”.

Consequently, the guide should include mitigation and adaptation. Mitigation and adaptation to the 
effects of climate change1 are the two main areas of intervention. They are complementary solutions to 
reduce the risks associated with the impact of climate change.

The guide should be aimed at any new plan and project of works or activities and for this we propose 
as a fundamental piece the intervention in the procedure of municipal authorisation and as a basic tool the 
compensation. 

On the other hand, within the scheme of actions of the LIFE ADAPTATE project, this guide must cover 
concrete and quantitative objectives and the scope of competence corresponding to the municipalities, as 
it must be possible to justify the achievements made thanks to the inclusion of adaptation and mitigation 
measures in local policies. 

1   Mitigation: actions taken to reduce the concentrations of greenhouse gases in the atmosphere. Adaptation: actions taken to anticipate the 
adverse effects of climate change, prevent or minimise the damage it may cause, or take advantage of opportunities that may arise. 
 
Mitigation policies help to reduce the concentration of greenhouse gases, GHGs, in the atmosphere, which means less 
impact and therefore less need for adaptation.
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2. Achievements through the inclusion of climate change adaptation and mitigation  

measures in local policies.
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1.1 The context

The origin of the current climate change (in clear difference with the other climate changes 
of the past) is in the increase of the so-called "greenhouse effect". One percent of the gases that 
make up the atmosphere, such as carbon dioxide CO2, the methane CH4, the nitrous oxide N2O and 
other gases, have the characteristic of trapping and returning to the earth some of the infrared 
radiation that it emits to the outside in the form of heat, these are called greenhouse gases (GHG).  

This process, similar to that originating in an agricultural greenhouse, has kept the temperature of 
the earth's surface at levels suitable for life for millions of years, since it is estimated that without this effect 
the average temperature of the planet would be about 30º C lower2.

The gas that contributes most to the greenhouse effect by far is CO2. The concentration of CO2 in the 
atmosphere3 follows a clearly ascending rhythm. It was 280 parts per million (ppm) in 1750, while in January 
2020 it was 413 ppm at Hawaii's Mauna Loa Observatory4 . 

Half of the CO2 emitted today would take a century to be eliminated from the atmosphere, since the 
biogeochemical cycle of carbon and the mechanisms that give rise to its functioning behave with great 
inertia. As a result of the slow process of removing CO2 from the atmosphere, the warming trend will 
continue even if global greenhouse gas emissions are drastically reduced5. For this reason, adaptation to 
new climate scenarios is inevitable.

As a result, extreme weather events, changes in average temperatures and alterations in the 
characteristics of the seasons are becoming more frequent and intense. These alterations correspond to 
the forecasts of the United Nations Climate Change Agency (Intergovernmental Panel on Climate Change 
-IPCC)6 in its periodic evaluation reports published in 2013 the fifth AR5 report and in preparation the sixth).
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2   in the absence of GHGs the Earth would have an average temperature of -18ºC (Peixoto&Oort, 1992). GHGs raise the temperature by about 
33°C (up to about 15°C). This is the natural greenhouse effect. Anthropogenic GHG emissions are increasing the greenhouse effect.   

3  The concentration of  CO2 in the atmosphere began to be measured in 1958 with systematic accuracy from Keeling's work, first in California 
and later at the Mauna Loa Observatory in the Hawaiian Islands.

4  https://www.co2.earth

5  The Intergovernmental Panel on Climate Change (IPCC) has already stated that, when in its Fourth Assessment Report it pointed out 
“Anthropogenic carbon dioxide emissions will continue to contribute to warming and sea level rise for more than a millennium, due to the time 
scales required to remove this gas from the atmosphere”.

 
Approximately half of the CO2 emitted remains in the atmosphere over the long term (centuries) and the other half is absorbed by the 
ocean and biosphere; so as long as CO2 sthe concentration of atmospheric CO2 will continue to increase. 

6   At international level, it is the reference body for assessing the situation and forecasting. The IPCC produces regular reports on the 
evolution and perspectives of climate change at the global level. The latest report published is the "Fifth Report", which consists of several 
documents. In Spanish it can be seen at:  

 
http://www.ipcc.ch/home_languages_main_spanish.shtml
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Didactic unit on climate change

Greenhouse gas emissions contribute to climate change regardless of who produces them. A 
country's emissions, once dispersed in the atmosphere, affect the entire planet. This global nature made 
international coordination essential, which is why the Framework Convention on Climate Change was 
signed in Rio de Janeiro in 19927.

Since 1992, numerous meetings or Conferences of the Parties (COPs) have been held. The COP, 
composed of all states or "parties", is the decision-making body of the Convention. It meets annually at 
world conferences. 

The 18th Meeting of the Parties to the United Nations Framework Convention on Climate Change 
(COP 18), held in 2012 in Doha, extended the commitment period of the Kyoto Protocol, which was due 
to expire in 2012, until 2020. The 21st meeting was held in Paris from 30 November to 11 December 
2015, hence the name COP 21. In Paris, the COP 21 adopted the "Paris Agreement", a new Protocol8 
that in 2020 replaced the Kyoto Protocol.

7   The United Nations Framework Convention on Climate Change has, however, required the development of specific protocols to enable 
the commitments to be implemented. Until the Paris agreement, the best known of these was the Kyoto Protocol, adopted at the Third 
Meeting of the Parties in December 1997 in the city of Kyoto, which entered into force on 16 February 2005. China, the main emitter, 
although it ratified it, has been free, like the rest of the then developing countries, of specific efforts to reduce emissions. The Kyoto 
Protocol did not impose fines, but it did impose penalties, obliging the reduction of emissions not justified by emission rights in the 
following period, multiplied by 1.3.

8   Conference of the Parties 21st session. Paris, 30 November to 11 December 2015. Paris Agreement. 
http://unfccc.int/resource/docs/2015/cop21/spa/l09s.pdf
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Didactic unit on climate change

Article 2 of the Paris Agreement sets out the broad objectives of "keeping the rise in global average 
temperature well below 2 degrees Celsius", but adds: "And continuing efforts to limit this temperature 
increase to 1.5" above the pre-industrial era average9.

The Paris Agreement, as we shall see, involves the submission of proposals for reductions or 
contributions. The European Union's contribution to reducing greenhouse gas emissions by 40% by 2030 
compared to 1990 was presented on 6 March 201510 and binds the member states.

Climate change is having an increasing impact on citizens and businesses. In 2019, in the last 
Eurobarometer11 dedicated especially to climate change12, respondents already rank climate change 
second in importance globally, after poverty (first) and ahead of international terrorism (third). They mostly 
agree with the idea that it is urgent to fight climate change13. The results, both at European level14 as of each 
member country, show an outstanding sensitivity of the population. 

On 28 November 2019 the European Parliament declared a climate emergency15. With this statement, 
Parliament calls on the European Commission to ensure that all budgetary and legislative proposals are in 
line with the objective set out in the Paris Agreement (COP21) of limiting global warming to below 1.5°C.

9    “a) Maintain the global average temperature increase well below 2 °C above pre-industrial levels and continue efforts to limit the temperature 
increase to 1.5 °C above pre-industrial levels, recognising that this would significantly reduce the risks and impacts of climate change;   
 
b) Increase the capacity to adapt to the adverse effects of climate change and promote climate resilience and low greenhouse gas emission 
development, …”

10   Intended Nationally Determined Contribution of the EU and its Member States. Riga, 6 March 2015. 
http://www4.unfccc.int/submissions/INDC/Published%20Documents/Latvia/1/LV-03-06-EU%20INDC.pdf

11   Macro-surveys conducted by the European Commission.

12    https://ec.europa.eu/clima/sites/clima/files/support/docs/report_2019_en.pdf

13  Specifically, the Eurobarometer (2019) indicates that 23% of all Europeans - and 18% of Spaniards - place the climate crisis as the second 
most important international concern, ahead of terrorism (15% of Europeans, 7% of Spaniards), with data from April 2019 released in 
September 2019.

14   92% of respondents (and more than eight out of ten in each Member State) agree that greenhouse gas emissions should be minimised 
while offsetting the remaining emissions, in order to make the EU economy climate neutral by 2050. 79% believe that taking action on 
climate change will make EU businesses more innovative and competitive. A large majority agree that reducing imports of fossil fuels 
from outside the EU can increase energy security and benefit the EU economically (72%). Seven out of ten respondents (70%) agree that 
adapting to the adverse effects of climate change can have positive results for EU citizens.

15  European Parliament resolution of 28 November 2019 on the climate and environmental emergency (2019/2930(RSP)):
 

1.Declares the climate and environmental emergency; calls on the Commission, the Member States and all global players to urgently take the 
necessary concrete measures to combat and contain this threat before it is too late, and expresses its own commitment in this regard; 
 
2. Urges the new Commission to fully assess the climate and environmental impact of all relevant legislative and budgetary proposals and 
ensure that they are fully in line with the objective of keeping global warming below 1.5°C and do not contribute to biodiversity loss;

 
https://www.europarl.europa.eu/news/es/press-room/20191121IPR67110/el-parlamento-europeo-declara-la-emergencia-climatica 
https://www.europarl.europa.eu/doceo/document/TA-9-2019-0078_ES.html
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Also, the markets and the business world are accelerating their takeover. At the prestigious Davos 
Economic Forum, climate change has been the focus of concern in recent years in the business survey on 
risks to the economy16. 

In December 2019, the twenty-fifth meeting of the parties to the United Nations Convention on 
Climate Change (COP25) took place in Madrid. According to the COP25, the number of investment funds 
that have committed to making their portfolios emission-neutral as soon as possible has doubled, from 
portfolios totaling $2.4 trillion at the New York Climate Summit (September 2019) to $4 trillion at COP25 
(December 2019).

The number of multinationals committed to becoming carbon neutral by 2050 has doubled from 90 
at the New York Climate Summit to 177 at COP25. In size, these companies employ over 5.8 million people.

The number of major cities committed to climate neutrality by 2050 has risen from 100 at the New 
York summit to 398 at COP25. 

In the months leading up to COP25 many states (specifically 73) have committed to becoming carbon 
neutral in 2050, including Spain which has ratified this by declaring a climate emergency17 on 21 January 
2020, the target was set to reduce one in three tonnes of CO2 over the next decade. 

The European Union, which had set itself the goal of reducing greenhouse gas emissions by 40% by 
2030 compared to 1990, has included climate neutrality among the four main lines of action that make up 
the new Strategic Agenda for 2019-202418, adopted at the meeting of the Council of the European Union 
in June 201919. This Strategic Agenda20 aims to guide the work of the institutions over the next five years21.

16   Each year, the World Economic Forum, known as the "Davos Forum" after the Swiss city where it is held, asks an extensive network 
of leading companies, governments, civil society and leading figures to identify the biggest global risks, and those that are most likely 
to happen within 10 years. For several years now, as The Global Risks Report shows, world leaders surveyed have identified extreme 
weather, natural disasters and the failure to mitigate and adapt to climate change as the most important risks and the most likely to 
occur.

17    Agreement of the Council of Ministers of 21 January 2020 on the Declaration on the Climate and Environmental Emergency in Spain  
https://www.miteco.gob.es/es/prensa/declaracionemergenciaclimatica_tcm30-506551.pdf

18   https://www.consilium.europa.eu/es/press/press-releases/2019/06/20/a-new-strategic-agenda-2019-2024
       https://www.consilium.europa.eu/media/39964/a-new-strategic-agenda-2019-2024-es.pdf

19   https://www.consilium.europa.eu/es/meetings/european-council/2019/06/20-21

20   The EU's overall political strategy is drawn up jointly by its institutions: the European Parliament, the European Council, the Council of 
the European Union and the European Commission. In particular, the European Council (which brings together the leaders of the 27 EU 
countries) provides guidance and sets the overall political priorities.

21   It focuses on four main priorities:
 

• protecting citizens and freedoms; 
• develop a strong and dynamic economic base; 
• building a neutral-climate Europe, ecological, fair and social  
• promoting European interests and values on the world stage.. 
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The European Union, as a global leader in climate change policy, is not only making major commitments 
to reduce emissions22, to be met by member countries, but is mobilising public investment23 in the area of 
climate change mitigation and adaptation. For the period 2021-2027, of the European structural funds 
that reach the member countries, it will be mandatory that at least 25% of the expenditure contributes to 
achieving the climate objectives. Within this framework, many of the measures that are planned or projected 
by regional or local administrations in the development of this strategy must find financial support24.

The European Union announced in December 2019, during the celebration of the COP25 in Madrid, 
three important commitments: the activation of the New Green Deal)25; the commitment to achieve climate 
neutrality by 2050 and the commitment to turn the European Investment Bank (EIB) into a "Climate Bank", 
which will mobilise one trillion euros of investment over the next decade. In addition, the European Union 
has announced that the EIB will stop financing fossil energy projects in 2021.

In relation to the star measure, the European Green Pact26, the European Union notes that “To become 
the first climate-neutral continent is the greatest challenge and opportunity of our time”. To achieve this, 
the European Commission has presented a document27 and a roadmap with an ambitious package of 
measures including:

22   Europe announces at COP25 the first climate-neutral transition law the European Union is working on, which "will affect emissions in all 
major sectors", as well as "transport prices", and will include clean energy "at a fair price".

  
23   More than one fifth of the European Union's 2020 budget (168.3 million euros) will be allocated to climate change activities. 

24   As the European Commission points out in the Communication "A Clean Planet for All. Europe's long-term strategic vision for a 
prosperous, modern, competitive and climate-neutral economy" (Brussels, 28.11.2018 COM(2018) 773 final) “The European Commission's 
proposal to increase the integration of the climate dimension to at least 25% in the next multiannual financial framework shows that the EU 
budget would continue to act as a catalyst to mobilise sustainable public and private investment and channel EU support for the transition 
to clean energy to where it is most needed. It is also an essential part of the EU's credibility in advocating a target of zero net greenhouse gas 
emissions by 2050”.

25   https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0004.02/DOC_1&format=PDF 
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_es

26   https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_es

27   Communication on the European green agreement: 
Brussels, 11.12.2019 COM(2019) 640 final. COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE EUROPEAN 
COUNCIL, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS The European 
Green Pact. 
 
https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0004.02/DOC_1&format=PDF 
 
Annex - Roadmap and key actions: 
ANNEX to the COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN PARLIAMENT, THE EUROPEAN COUNCIL, THE COUNCIL, 
THE EUROPEAN ECONOMIC AND SOCIAL COMMITTEE AND THE COMMITTEE OF THE REGIONS The European Green Pact. 
 
https://eur-lex.europa.eu/resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-01aa75ed71a1.0004.02/DOC_2&format=PDF
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-  Proposal for a European "Climate Law" that enshrines the objective of achieving climate neutrality by 
2050. March 2020.

-  Comprehensive plan to raise the EU's climate target for 2030 to at least 50 % and towards 55 % in a 
responsible manner. Summer 2020.

-  Sustainable and intelligent mobility strategy. 2020.  

-  Request for funds to support the deployment of public refuelling and filling points within the 
framework of an infrastructure for alternative fuels. From 2020 onwards.

-  New EU strategy on adaptation to climate change. 2020/2021.

-  Farm-to-table strategy. Spring of 2020.

As noted by the December 2019 Council of Heads of State and Government of the European Union 
“The transition to climate neutrality will provide important opportunities, such as the potential for economic 
growth, new business models and new markets, as well as job creation and technological development. Forward-
looking research, development and innovation policies will play a key role”.

For the above reasons, this Guide to Including Climate Change Mitigation and Adaptation in Local 
Policies attempts to take the emission reduction commitments made by the European Union as a reference 
and is very much aware of the social context of high climate ambition. 
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1.2 Concrete objectives for the inclusion of effective measures in the planning and 
management activities of municipalities 

To make possible “the obligation to include the emission reduction targets for 2030 set by the EU in 
any new plans and projects for works or activities, as well as to include the effects of climate change and 
the adaptation measures needed to deal with it”, A number of concrete measures are proposed such as 
the obligation to compensate for the loss of carbon sequestered in vegetation and soil that is destroyed by 
each plan or project. It is also proposed to compensate for emissions that are the direct responsibility of the 
developer (scope 128) in the terms indicated for each country by the European Union, as well as measures 
that allow adaptation to future impacts such as those aimed at combating water scarcity and torrential 
rainfall or measures that will depend on the specific characteristics of the territorial area. For example, 
coastal municipalities could incorporate measures to take account of rising sea levels in the granting of 
building permits and future urban development.

These concrete measures are configured as conditions for municipal authorisations and permits as 
the most efficient way to “include reduction targets in any new plan and project for works or activities and 
necessary adaptation measures”. They can be synthesized as follows.

 
In terms of mitigation for “any new plan and project of works or activities”:

-  Reduce the transformation and occupation of new land to maintain carbon stocks and the 
absorption rate of vegetation and compensate it if this is not possible. This requires firstly limiting 
artificialisation29 from the ground to land that has been occupied in the past. If new land use is 
unavoidable, reduce occupation and compensate for destroyed or altered carbon sink capacity. 

 
-  Compensating emissions of direct responsibility (scope 1 of the carbon footprint) generated by 

works, according to the percentages set out in Table X.

-  Compensation for emissions of direct responsibility generated during the operation of industries and 
activities, according to the percentages established in Table X.

-  Integrate measures to contribute to electromobility and sustainable mobility in the building and/or 
activity permits.

-  Application to projected buildings together with the requirement of a design that allows an operation 
of "almost zero energy consumption" of eco-efficiency and circular economy objectives such as 
the collection and use of rainwater and in its case of gray water, generating avoided emissions and 
resource use. 

 
-  Implementation of the objective to cover as much electricity consumption as possible with 

alternative energy by generating avoided emissions.

28  See Annex

29  Artificialisation, waterproofing

Guide to including climate change  
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-  To apply in the building permit for new non-residential buildings and non-residential buildings 
subject to major renovation with more than ten parking spaces and in the activity licence or its 
extensions the obligation to contribute to electromobility by installing at least one recharging point 
within the meaning of Directive 2014/94/EU and conduits for electrical cables, for at least one in five 
places, allowing the future installation of recharging points.

-  To make the construction and activity licence (new projects or extensions thereof) of "mobility 
generating travel centres" conditional on their contribution to electromobility by installing a 
recharging point for every 10 parking spaces within the meaning of Directive 2014/94/EU. Also 
incorporate the obligation to draw up Sustainable Mobility Plans aimed at employees, customers, 
visitors or users.

With regard to adaptation to climate change, in any new plan and project for works or activities, the 
effects of climate change and the adaptation measures needed to deal with it should be assessed. The following 
are proposed as general measures: 

-  Recovering rainwater falling on buildings and helping to adapt to its scarcity: Incorporate in the 
building permit the need for buildings to collect and use rainwater and grey water.

-  In new urban developments, industrial and commercial projects and in Urbanisation Projects:

- Reduce the degree of soil sealing by incorporating vegetation (renaturation of projects and plans) 
to reduce the costs of adapting to temperature increases and collecting and using rainwater to 
reduce runoff damage and adapt to future shortages.

- Recovery and use of rainwater from pathways and other spaces in new urban, industrial and 
commercial developments. 

- Increase the permeability of sidewalks and sealed surfaces and the control of runoff, applying 
sustainable drainage techniques and nature-based solutions as elements of adaptation to the 
expected increases in torrential rainfall.

-  Take into account the foreseeable effects of the rise in sea level on the granting of building permits 
and future urban development. 

All the above measures, and especially the compensation, will be specified in each plan or project 
through the incorporation of a specific annex in the resulting development project in the case of urban 
planning, and in the construction project for the building permit and activity in the case of infrastructure 
projects, industries and activities.

To ensure compliance with this obligation, the approval of the project and consequently the building 
permit and, where appropriate, the activity licence, will be conditional upon the inclusion, in detail of the 
construction project, of the manner in which the specific mitigation or adaptation measures and/or the 
necessary compensation will be carried out.

Guide to including climate change  
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The project budget should incorporate aspects related to specific mitigation or adaptation measures and 
the selected compensation option. The economic evaluation of the preventive, corrective and compensatory 
measures proposed in relation to climate change will form part of the costs that will be taken as a basis 
for calculating and constituting any guarantee or bond that in application of the land legislation or in the 
opinion of the municipality may be required.

1.3 Inspire municipal climate change mitigation and adaptation to eco-efficiency, 
circular economy and nature-based solutions 

Eco-efficiency and the circular economy

The reduction of emissions requires a substantial change in the ways in which a large part of municipal 
management is conceived and, in particular, in the plans and projects promoted by the City Council, as well 
as in the authorisation of plans and projects promoted by the economy and society. For the viability of 
these changes we can rely on the possibilities offered by eco-efficiency30. Among the new management and 
planning models based on eco-efficiency, the circular economy stands out, which aims to close the cycle of 
waste, materials, water and energy.  

The circular economy is presented as a system of resource use where the reduction, reuse and 
recycling of the elements is a priority. In practice, the circular economy applied to municipal management 
and to the design of plans and projects would consist of minimising the consumption of new land and new 
resources and closing the cycle of materials and energy by reusing, recycling and evaluating. 

Nature-based solutions 

Nature-based solutions" are tools for mitigating the impacts of climate change and promoting 
adaptation that replicate nature's behaviour. They include solutions at building level, such as green roofs 
or facades, or the collection and use of water from the roofs. They also include larger scale solutions that 
can be used in large activity and infrastructure projects or in public space in urban planning. Examples are 
the application of permeable pavements and other measures in sustainable drainage systems to control 
and make use of runoff water, or those designed to shade and prevent sunstroke and to green the unbuilt 
space and infrastructures, creating other complementary and co-beneficial social uses, as in the case of 
water gardens or urban gardens.

The report «Towards an EU Research and Innovation policy agenda for Nature-Based Solutions and 
Re-Naturing Cities» published in 2014 by the European Commission31 incorporates the term "Nature-Based 
Solutions" (NBS). It uses this term to identify those that are inspired by and use natural processes, adapted 
to local conditions, such as carbon sinks or the urban water cycle. They are eco-efficient solutions that 
consume little energy and resources and are economically viable.

30  Eco-efficiency can be expressed as the relationship, ratio or proportion between the added value of the measure to be implemented and 
the environmental impact that its implementation will cost. This ratio can be used to compare (between different solutions?).  

31  https://ec.europa.eu/programmes/horizon2020/en/news/towards-eu-research-and-innovation-policy-agenda-nature-based-solutions-re-
naturing-cities
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The application of Nature-Based Solutions to climate change mitigation and adaptation, in addition to 
being efficient, are economical in their investment and operating costs, which makes them eco-efficient32. 
Their eco-efficiency increases when their contribution to the circular economy and other benefits such 
as social benefits are taken into account beyond the specific objectives of climate change mitigation and 
adaptation. 

32   The European Conference «Nature-based Solutions to Climate Change in Urban Areas and their Rural Surroundings: Linkages between 
science, policy and practice» will take place from 17 to 19 November 2015 in Bonn, Germany.

"Nature-Based Solutions & Re-Naturing Cities".  
European Commision
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Didactic unit on climate change

For example, the use of rainwater (typical of the circular economy) and thermal comfort (social 
improvement) which provide parallel actions aimed at regulating runoff by increasing soil permeability 
and evapotranspiration based on vegetation. They also often contribute to savings in the construction of 
other types of infrastructure, for example, public recreational spaces that can serve as lamination pools 
in periods of intense rainfall. This is the case of the "La Marjal" flood park in Alicante, a unique rainwater 
retention reservoir promoted by the city council of that city.

In the annex to this guide dedicated to compensating emissions, and specifically in the section 
dedicated to compensating for emissions avoided through water capture and use, there are comparative 
examples of simple measures for mitigating and adapting to climate change through the collection and 
use of rainwater, which participate in eco-efficiency, circular economy and are Nature Based Solutions. 
All of these examples involve rainfall retention, storage and subsequent use and therefore contribute to 
reducing the risk of local flooding due to high runoff from roads and pavements and to reducing the urban 
heat island effect by increasing evapotranspiration.

Jardín de agua “La Marjal” Alicante. Source: Ayuntamiento de Alicante
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Catalogue of good practices that can inspire the design of plans and projects and the management 
of permits and municipal authorisation. 

Regardless of the specific objectives developed in this guide, a broader catalogue of good practices 
for climate change mitigation and adaptation can be linked to the extent possible to the design and 
authorisation of new plans and projects. These good practices are based on both eco-efficiency and circular 
economy and nature-based solutions. In summary, we list the following:

 
• At the level of projects of works of industries and activities:

1. Avoid the transformation of new land. Prioritise location in degraded areas over agricultural and 
natural land. 

2. Reduce the built or developed area, in order to reduce land sealing.

3. Apply the knowledge of bioclimatic architecture. Improve the performance of the building envelope 
by incorporating landscaped elements, green roofs or roofs designed to harness solar energy. 
Incorporate shading systems that allow the intensity of the sun to be regulated.

4. Ensure adequate infiltration and control of rainwater and the channelling and recovery of rainwater 
from the environment. Use the grey water from the buildings and install systems to use the 
rainwater that falls on the buildings.

5. Reuse your own construction products. Use recycled materials, rapidly renewable natural materials 
and indigenous materials. Designing buildings with deconstruction in mind.

6. Use renewable energies and minimise those based on fossil fuels. To develop to the maximum the 
possibilities of auto-consumption.

7. Ensure the existence of infrastructure for pedestrians and cyclists. Provide preferential parking for 
more sustainable transport models and provide a percentage for electromobility.

8. To specify viable alternatives for the reduction, reuse or recycling of the waste that the project will 
generate in its operation.

9. To specify the possibilities of "industrial symbiosis" to exchange and use as resources what for 
others is waste.

10. To compensate for emissions from the destruction of sinks and those derived from the scope 1 
carbon footprint by the works and, where applicable, the obligatory mobility that it induces in its 
operation.

Guide to including climate change  
mitigation and adaptation in local policies
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Didactic unit on climate change

• At the level of development projects, infrastructure projects and urban planning:

1. Consider the use of topography as an element of the project to avoid excavation and earth 
movement as much as possible.

2. Take into account the study of hydrological and flooding conditions including those resulting from 
sea level rise.

3. Design the urbanisation giving priority to the use of permeable paving and other sustainable 
drainage elements to collect and use rainwater, especially in areas where the requirements of use 
allow, such as pavements, roundabouts, car parks or open spaces.

4. Avoid the heat island effect by applying design criteria that minimise it by increasing vegetation and 
wetlands and reducing waterproof asphalt and concrete surfaces.

5. To minimise the occupation of public land for surface parking and giving priority to electromobility.

6. To design the urbanisation giving priority to sustainable mobility, understood as that which is 
carried out on foot, by bicycle or by public transport.

7. Study the dimensioning of roadways in order to minimise land use.  

8. Provide properly sized separation systems for wastewater and rainwater. 
 
9. Design systems that allow the reuse of rainwater collected in the urbanisation for uses such as 

irrigation and cleaning of public spaces. 

10. Design renewable energy systems in the urbanisation. To use renewable energy sources to power 
urban street furniture elements with electrical consumption.

11. Integrate trees in all streets and roads that are of sufficient width.

12. When designing green areas, take into account the pre-existing natural vegetation on the land   
and encourage its maintenance. Design green areas with the criteria being to use rainwater for 
irrigation.

13. To contemplate in the urbanisation project selective waste collection points, integrated in the 
urban design and favouring their use.  

14. Using construction and demolition waste (C&DW) in the development project. 

15. To compensate for emissions due to the destruction of sinks and those derived from the scope 1 
carbon footprint due to works included in the urbanisation project and the obligatory mobility that 
it induces in its operation.

Guide to including climate change  
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2.1 Concrete objective. To include the emission reduction targets for 2030 set by 
the european union in any new plan and project for works or activities

The Paris Climate Summit adopted a historic agreement in the fight against climate change. Each 
country, regardless of its level of development, proposes emissions reductions that it is prepared to take on 
according to its capacities and national circumstances, denominated "Nationally Scheduled and Determined 
Contributions" (NSC). 

In Paris 187 countries submitted their proposals for reduction or contribution. The European Union's 
contribution was presented on 6 March 201533. The commitment was made in the October 2014 Heads of 
State agreement to reduce emissions by 40% by 2030, with respect to those of 199034. The agreement states 
that “the EU will collectively meet the target in the most cost-effective way, with reductions in the ETS and non-ETS 
sectors of 43% and 30% respectively in 2030 compared to 2005”. The distribution of effort for the different 
Member States in terms of diffuse sectors35 has been specified by Regulation of the European Parliament 
and the Council in June 2018, with a reduction of 26% for Spain36, 17% for Portugal and 6% for Latvia.

  

33   Intended Nationally Determined Contribution of the EU and its Member States. Riga, 6 March 2015 
http://www4.unfccc.int/submissions/INDC/Published%20Documents/Latvia/1/LV-03-06-EU%20INDC.pdf

34  European Council (23-24 October 2014) Conclusions on the framework for action on climate and energy until 2030. 
http://data.consilium.europa.eu/doc/document/ST-169-2014-INIT/es/pdf

35   Emissions from activities, works, infrastructure, not covered by European emissions trading, such as transport, building, food industry, 
trade, agriculture, etc.

36   REGULATION (EU) 2018/842 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 30 May 2018 on binding annual reductions 
of greenhouse gas emissions by Member States contributing to climate action from 2021 to 2030 in order to meet the commitments 
accepted under the Paris Agreement and amending Regulation (EU) 525/2013 (Official Journal of the European Union of 19 June 2018).

Germany 38% Denmark 39% Greece 16% Malta 19%

Austria 36% Slovakia 12% Hungary 7% Netherlands 36%

Belgium 35% Slovenia 15% Ireland 30% Poland 7%

Bulgaria 0% Estonia 13% Italy 33% Portugal 17%

Croatia 7% Spain 26% Latvia 6% UK 37%

Czech Rep 14% Finland 39% Lithuania 9% Romania 2%

Cyprus 24% France 37% Luxembourg 40% Sweden 40%

2. SPECIFIC CLIMATE CHANGE MITIGATION AND ADAPTATION OBJECTIVES 
TO BE INCLUDED IN LOCAL POLICIES

Table X. Reduction targets for any new plan and project 
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Consequently, the emission reduction or compensation objective to be introduced in municipal 
authorisations (building and activity licences) and in the design of plans, projects and works promoted by 
the City Council is, with a view to 2030, 26% for Spanish municipalities, 17% for Portuguese municipalities 
and 6% for Latvia of the emissions of direct responsibility or scope 1 generated by the works and, where 
applicable, during operation (fossil fuel consumption).

On the basis of these objectives, it is proposed that the procedure for approving projects and plans 
should include an obligation to include measures to compensate for emissions in the terms set out above 
in the project and development work.

In order to guarantee compliance with this obligation, approval of the work project and development 
project will be conditional on the inclusion of the manner in which it will be compensated in accordance 
with the provisions of section 2.3 of this guide.

2.2 Specific objective. To minimise the occupation and sealing of new land and to 
compensate for the destruction of its co2 drainage capacity

2.2.1 Reduce the net occupancy of new land 

The occupation of new land means the destruction of its sink capacity as an ecosystem service (organic 
carbon in soil and absorption capacity by vegetation), compacting and sealing will make adaptation to 
climate change more difficult37. The latter indirect costs should be taken into account in planning objectives 
in the case of urban plans and in decisions on specific land use in the case of projects.

Since the last decade, land occupation (a scarce and non-renewable resource) has been a matter of 
concern in strategic documents38, which advocate limiting the impact of projects on the land, especially 
their occupation with low-density actions.

37   http://www.fao.org/3/b-i6937s.pdf

38   The Commission Communication of 22 September 2006 entitled 'Thematic Strategy for Soil Protection' and the 'Roadmap for a resource-
efficient Europe' highlight the need to address the unsustainable increase in new land cover. Also, the outcome document of the United 
Nations Conference on Sustainable Development, held in Rio de Janeiro from 20 to 22 June 2012, recognises the economic and social 
importance of land and the need for urgent action to reverse its degradation. 

IInclude emission reduction and/or compensate  
targets for 2030 set by the European Union in  
any new plan and project works or activities 

• Spain: 26%
• Portugal: 17%
• Latvia: 6%
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Guía de inclusión de la mitigación y adaptación  
del cambio climático en las políticas locales

In the 2011 strategy paper "Roadmap to a resource-efficient Europe»39, the European Commission 
proposes that EU policies should take into account their direct and indirect impact on land use, with the 
aim of zero net land use by 2050.

To this end, the document40 the European Commission's "Hidden Costs of Soil sealing" of 2013 
develops a hierarchy of measures on three levels: limit - mitigate - compensate:

1. The best option: limiting soil sealing to land that has already been occupied in the past, e.g. reusing 
abandoned industrial land.

2. When it is not possible to avoid the occupation of new land, an attempt can be made within the 
objectives of the plan or project to allocate as much surface area as possible to vegetation and 
interspersed with small green areas.

3. The third option, "of last resort" as the document points out, would be to compensate each seal with 
a land reclamation activity elsewhere. In the latter case it seems consistent that if the above options 
are not possible, at least the destroyed or altered carbon sink capacity should be compensated.

Consequently, taking into account the above references, projects and plans must consider the 
objective of limiting as far as possible the occupation of agricultural or natural land for conversion into sealed 
land (roads, pavements, car parks, buildings). They must also incorporate the objective of compensating for 
the destruction of the drainage capacity of the converted land and vegetation. The compensation must be 
specified through the incorporation of a specific annex in the resulting urban development project, in the 
case of urban planning, and in the construction project for the building permit, in the case of infrastructure 
projects, industries and activities.

39  https://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2011:0571:FIN:ES:PDF

40  http://ec.europa.eu/environment/soil/pdf/SoilSealing-Brochure_es.pdf

"Los costes ocultos del sellado del suelo". 
European Commission
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2.2.2 Reduce the destruction of carbon stocks in occupied and transformed land

The soil contains a considerable amount of trapped CO2 in the form of organic carbon. An agricultural 
soil in the Region of Murcia, very poor in carbon content compared to other regions (about 2.3 times less 
than a soil in northern Portugal and about 3 times less than a soil in Latvia), typically contains 100 tonnes of  
CO2 per hectare stored in its first 30 centimetres. Furthermore, the vegetation on that hectare, depending on 
type and cover, is likely to have stored, if woody crops, in their trunk, root and main branches an additional 
amount equivalent to 150 tonnes of CO2. 

The physical occupation of the soil involves destroying that capacity to sequester or remove carbon 
and involves the loss of stored carbon. As the “The Hidden Costs of Soil sealing" document from the 
European Commission of 2013 points out41: “The destruction of topsoil during construction activities causes it 
to release some of its organic carbon content in the form of greenhouse gases through mineralisation”.

In this regard, the French Ministry of the Environment states that in its database of Base Carbone 
emission factors42 considers that “in land use changes that transform agricultural or forest soils into impermeable 
soil (roads, car parks or buildings) an emission equivalent to the total carbon stock in the soil shall apply by 
default”.

41   http://ec.europa.eu/environment/soil/pdf/SoilSealing-Brochure_es.pdf

42   Base Carbone 2016. Page 79  
http://bilans-ges.ademe.fr/docutheque/docs/%5BBase%20Carbone%5D%20Documentation%20g%C3%A9n%C3%A9rale%20v11.5.pdf 
 
The French Ministry of the Environment considers that, on average, 290 tonnes of CO2/ha are emitted when soil is converted to be 
waterproofed (roads, car parks and buildings) if it is forested and 190 tonnes of CO2/ha if it's crops on arable land.

Soil is the 
planet’s  
greatest  
natural  
carbon 
sink

http://ec.europa.eu/environment/soil/pdf/SoilSealing-Brochure_es.pdf
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It is therefore proposed, on the basis of these objectives, to incorporate measures in the project and 
plan approval procedure the obligation to compensate 100% of the carbon stock contained in the soil and 
vegetation that has been destroyed be included in the project and plan approval procedure.

In order to guarantee compliance with this obligation, approval of the work project and development 
project will be conditional on the inclusion of the manner in which it will be compensated in accordance 
with the provisions of section 2.3 of this guide. 

2.2.3 Reduce the sealing and waterproofing of the occupied land 

Another objective, in this case of adaptation, is to reduce the sealing of the occupied land. One of 
the clearest impacts of climate change is the increase in temperature and the frequency of heat waves. Soil 
sealing increases the urban heat island effect. Reducing sealing by maintaining space for vegetation will 
contribute through evapotranspiration and shading to reducing this effect "the air temperature under a 
group of trees is 5 °C lower than in full sun. Suburban areas with mature trees are 3 °C cooler than newly 
built ones”43.

Soil sealing increases damage from torrential rainfall and above all future water shortages make it 
essential to not only avoid sealing, but also to increase rainwater collection and use both at the project 
level (rainwater collection from the roofs of industrial, commercial and residential buildings) and at the plan 
level. In the case of urban planning, in addition to water collection in buildings, it is necessary to consider 
sustainable drainage systems and nature-based measures that allow the collection and use of as much 
rainwater as possible from roads, sidewalks and parking lots, as is the case with water gardens or forced 
infiltration areas for water collection and use.

Consequently, it is proposed on the basis of these objectives to incorporate in the procedure for 
approving projects and plans the obligation to include measures for collecting rainwater in the project of 
works and project of urbanisation works, making it possible to use rainwater not collected by the buildings 
after urbanisation. The rainwater collection and use network shall contain the rainwater network separated 
from the sewerage network and the storage facilities and other necessary elements. The rainwater collection 
must allow the watering of trees which will reduce the urban heat island effect for which no water from the 
potable network can be used.

In order to ensure compliance with this obligation, approval of the project of works and project of 
development works shall be conditional on the inclusion of the rainwater network separated from the sewage 
network, the areas of forced infiltration, tanks for the storage of the water collected, the characteristics 
of the permeability of pavements, roads and other necessary elements that justify compliance with the 
objective of harvesting the maximum possible amount of rainwater and reducing the negative effects of 
torrential rainfall and flooding caused by soil sealing.

43   European Commission. The hidden costs of Soil Sealing. Page 17.
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2.2.4  Reduce emissions produced by low density.

Peripheral and low-density urban spaces produce greater destruction of drainage capacity. Occupying 
less land by increasing density is a good mitigation objective. It is estimated that three times more carbon 
is released when cities are expanded to the periphery than when urban areas are densified44.

Peripheral and low-density urban spaces produce forced mobility and higher GHG emissions for the 
provision of minimum services than those produced by traditional centres or "compact cities”.

44   European Commission. The hidden costs of Soil Sealing. Page 17.   
https://ec.europa.eu/environment/soil/pdf/SoilSealing-Brochure_es.pdf 

What are SUDS?

Stormwater Design Guidelines. San Francisco Public Utility Comission (2013)

A

B

C
A - Natural situation / pre-development
B - Urbanised situation / conventional drainage
C - Urbanized situation - SUDS

Sustainable Urban Drainage System. Source: LIFE CERSUDS Project 

https://ec.europa.eu/environment/soil/pdf/SoilSealing-Brochure_es.pdf 
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Low density implies an environmental cost45. In many sectors of academic opinion46 the high cost 
in terms of greenhouse gas emissions and economic costs has been evident for years47 in the provision 
of services of the dispersed city formed by isolated and terraced houses (low density) as opposed to the 
compact city (medium and high density), preferably formed by compact blocks. 

In the same vein, the New Urban Agenda of the United Nations48 and the Urban Agenda for the 
European Union49 , that seek to achieve sustainability in urban development policies.

45   Examples are the cost of providing sanitary services due to low density, or the effect on transport and mobility:: 
http://www.ief.es/documentos/recursos/publicaciones/libros/Libros_blancos/GastoSanitario.pdf 
http://urbanismoytransporte.com/costes-la-ciudad-dispersa-la-administracion-local-caso-valenciano 
http://urbanismoytransporte.com

  
46   https://elblogdefarina.blogspot.com.es/search?q=la+ciudad+dispersa 

https://elblogdefarina.blogspot.com.es/2013/06/estandares-y-densidad-subjetiva.html 
http://www.arquitasa.com/category/blog-entradas

47   The costs of urbanisation are three times higher in low density and the costs of providing public services increase by two to four times. 
Source: Economic and social costs in the low-density city in "the environmental impacts of the low-density city in relation to those of the 
compact city University of Barcelona". 2012 (page 212)   
http://www.ub.edu/geocrit/b3w-958.htm 

48   http://habitat3.org/wp-content/uploads/NUA-Spanish.pdf 
 
“We also commit ourselves to promoting sustainable land use, maintaining adequate densities and compactness when expanding urban areas 
in order to prevent and contain urban sprawl and prevent unnecessary changes in land use and the loss of productive land and fragile and 
important ecosystems”. 
 
“In view of the demographic trends in cities and their critical role in the global economy, mitigation and adaptation efforts related to climate 
change and the use of resources and ecosystems, the way in which these cities are planned, financed, developed, built, administered and 
managed has a direct impact on sustainability and resilience well beyond the borders of urban areas”.

49   https://ec.europa.eu/regional_policy/es/policy/themes/urban-development/agenda

Minimise the occupation and sealing of new land and compensate for the 
destruction of its CO2 drainage capacity  

- Reduce the net occupancy of new land 
- Reduce the destruction of carbon stocks in the occupied and transformed land
- Reduce the sealing and waterproofing of the occupied land
- Reduce emissions from low density 
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2.3 Concrete goal. Compensation for the destruction of sinks and scope 1 
emissions by works.

2.3.1 Determination of emissions generated by the destruction of sinks and by construction and 
operations 

Determination of emissions generated by the destruction of sinks

In addition to the scope 1 emissions produced in the works (discussed below), a prominent aspect of 
the impact on climate change is the effect on land use change from agricultural or forestry land to artificial 
soil. As we have seen, land use change will release most of the carbon sequestered in soil and vegetation 
and will result in the loss of sequestered carbon50 and carbon sequestration or removal capacity.

Therefore, in order to assess the loss of carbon sequestration or removal capacity associated with 
these land use changes, as well as to be able to subsequently establish compensation measures, it is 
necessary to quantify the organic carbon content of these soils and vegetation.

Soil carbon stocks depend on climate and soil type. As we have commented, a simple method to 
estimate the organic carbon content of a soil is that developed in the "European Commission Decision of 
10 June 2010 on guidelines for calculating soil carbon stocks”51 based on the IPCC Guidelines for National 
Greenhouse Gas Inventories.

The Decision allows for the quantification of organic carbon in the soil on the one hand and the 
carbon stock in the vegetation above and below the soil on the other, both measured as a mass of carbon 
per hectare.

In the framework of this LIFE ADAPTATE project, a guide for calculating the carbon content of soils 
was drawn up52. In this guide you can see concrete examples of the use of the European Commission's 
Decision of 10 June 2010, for the estimation of carbon stocks in soil and vegetation”.

To specify the necessary compensation we consider, as does the French Ministry of the Environment53, 
that land use changes that transform agricultural or forest soils into impermeable soil (roads, car parks or 
buildings) result in an emission equivalent to the total carbon stock contained in the soil.

Guide to including climate change  
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50   If we use for the new projects of activities and urban development new land that is dedicated to agricultural activity we emit the carbon 
that during decades and even centuries has been retained in the soil (in the Region of Murcia between 100 and 150 tons of CO2 per 
hectare) but also if the crop destroyed is a woody crop (olive, almond, vineyard, citrus, fruit trees...) we also emit the carbon stock in the 
vegetation, i.e. the carbon contained in the living mass above and below the soil (between 100 and 150 tons of CO2 per hectare).

 
Consequently, the transformation of an agricultural soil and the destruction of the wooded vegetation means the emission of 
accumulated carbon in the soil and vegetation, the sum of which represents between 200 and 300 tons of CO2 per hectare. 

51   The COMMISSION DECISION of 10 June 2010 on guidelines for estimating soil carbon stocks for the purposes of Annex V to Directive 
2009/28/EC (OJEU of 17 June 2010). 

52  http://lifeadaptate.eu/wp-content/uploads/Estimaci%C3%B3n-del-Carb%C3%B3n-Org%C3%A1nico-en-suelo-y-vegetaci%C3%B3n.zip 

53  Carbone 2016 Base Emission Factor Database. Page 79
      http://bilans-ges.ademe.fr/docutheque/docs/%5BBase%20Carbone%5D%20Documentation%20g%C3%A9n%C3%A9rale%20v11.5.pdf

http://lifeadaptate.eu/wp-content/uploads/Estimaci%C3%B3n-del-Carb%C3%B3n-Org%C3%A1nico-en-suelo-y-v
http://bilans-ges.ademe.fr/docutheque/docs/%5BBase%20Carbone%5D%20Documentation%20g%C3%A9n%C3%A9rale
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Practical application

The "European Commission Decision of 10 June 2010 on guidelines for estimating soil carbon stocks"(*), 
based on the IPCC Guidelines for National Greenhouse Gas Inventories, allows for the quantification of soil 
organic carbon on the one hand and the carbon stock in above and below ground vegetation on the other 
hand, both measured as mass of carbon per hectare.

The simple method of the Decision is based on "reference levels". The organic carbon in the humus 
layer from 0 to 30 centimetres (measured as mass of carbon per hectare) in these reference soils in the 
Region of Murcia and eastern Spain is on average 38 t of C/ha. For the north of Portugal, the Decision 
indicates the figure of 88 t of C/ha. For Latvia the Decision uses the figure of 95 t of C/ha.

Corrections must be applied to this organic carbon in the reference soil by means of factors developed 
in the Decision, such as, in the case of farmland, the type of tillage or inputs such as manure.  

Increases or losses over that initial figure of 38.7 or 95 t of C/ha can be up to 10% higher or up to 
20% lower. Once the organic carbon contained in the soil and, if applicable, in the vegetation has been 
calculated, multiplying it by 3.6 will give us the content expressed as CO2.

Applying the provisions of the Decision to common land uses in the centre, south or east of the 
Iberian Peninsula, we can see that between 324 and 111 t of CO2/ha would be lost when transforming each 
hectare of land depending on the use to which the land to be transformed was destined:

Land use for which the 
land to be transformed 

was intended.

Soil organic carbon 
stock. t of C/ha

“Initial reference 
level" set out in 

Table 1.

Soil organic 
carbon stock 

(SOC). 
t of C/ha

Application of 
Tables 2 to 8 of 
the Decision.

Carbon stock in 
vegetation (CVEG). 

t of C/ha 

Application of 
Tables 11, 12, 

15 and 18 of the 
Decision.

TOTAL (CSi) 
carbon stock 
per unit area 

associated with 
land use and t 

of C/ha

TOTAL 
t of 

CO2/ha

Agricultural use of 
woody plants (fruit 
trees, olive groves, 
vineyards, almond 

trees, etc.)

38 38,7 43,2 81,9 245,7

Agricultural use of 
irrigation. Horticultural 

crops.
38 41,6 0 41,6 149,7

Dry farming use. Cereal. 38 31,0 0 31,0 111,6

Scrubland / bush. 38 26,6 7,4 34 122,4

Wooded forestry. 38 38 52 90 324

Infrastructure (roads, 
pavements, parking lots 

and buildings).
0 0 0 0 0,00

(*)  Footnote: https://eur-lex.europa.eu/legal-content/ES/TXT/?uri=CELEX%3A32010D0335

Guide to including climate change  
mitigation and adaptation in local policies

https://eur-lex.europa.eu/legal-content/ES/TXT/?uri=CELEX%3A32010D0335


27

Guide to including climate change  
mitigation and adaptation in local policies

Scope 1 carbon footprint determination

The determination of the carbon footprint should above all serve to define responsibilities and 
require, where appropriate, the compensation of emissions. 

One of the clearest contributions of climate change projects and plans is direct emission of greenhouse 
gases. 

In the case of urbanisation works (in execution of urban planning) or those of any other works project 
subject to municipal authorisation, the emissions of direct responsibility are, on the one hand, those derived 
from the consumption of fossil fuels used for machinery and vehicles for excavation, filling, transport of 
materials and waste and transport of bituminous mixtures, concrete and other materials; on the other 
hand, those derived from the destruction of carbon sinks (vegetation and soil) directly occupied by the 
works. This aspect, which we have seen in the previous section, is of special interest in large projects such 
as transport infrastructure or new urban growth. 

In many of the projects subject to activity licences (industry, transport, trade, livestock, etc.) the 
emissions generated by the operation are more significant than the emissions caused by the works. 
Operating emissions are often emissions due to the use of fossil fuels by fixed combustion installations, for 
which natural gas and, to a lesser extent, diesel are normally used, or by the fleets of vehicles associated 
with the project (diesel or petrol). 

A particular case in terms of operating emissions is that of livestock facilities, where the most important 
greenhouse gas is methane gas generated by the animals themselves and by manure management. 
Methane (CH4 ), has a global warming potential54 far superior to CO2. Also, it is the case of agriculture where 
often the most interesting operating emissions do not come from the fuel consumption of tractors and 
machinery, but are due to the use of nitrogenous fertilizers that generate nitrous oxide emissions (N2O) a 
powerful greenhouse gas with a global warming potential nearly three hundred times greater than CO2.

54   The IPCC Fourth Assessment Report (AR4) of 2007 includes a global warming potential (GWP) for several greenhouse gases that has been 
corrected by the Fifth Assessment Report of 2013. Thus the AR4 one kg of Nitrous Oxide N2O is equivalent to 298 kg of CO2. One kg of 
Methane CH4 is equivalent to 25 kg of CO2. In the IPCC AR5 of 2013: One kg of Nitrous Oxide N2O is equivalent to 265 kg of CO2. One kg 
of Methane CH4 biogenic origin) is equivalent to 28 kg of CO2
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The concept of scope allows for the limitation of the responsibility for the contribution to climate 
change of the plan or project developer. The scope that is most relevant for the purposes of considering 
possible emissions compensations is scope 1.

Concept of "scope" of emissions generated 

 The term "scope 1" refers to the “direct emissions”, in our case: emissions that are the 
responsibility of the promoter of the plan or project (fuels that will be consumed by the 
earth-moving machinery to carry out a work, expected emissions of methane from a 
farm, emissions of nitrous oxide by nitrogen fertiliser in the operation of agriculture, 
etc.).  

 On the other hand, in "scope 2", the “indirect emissions associated with the purchase of 
electricity” (emissions made by the electricity producer to generate the electrical energy 
that the plan or project is estimated to consume).  

 Finally, "Scope 3" lists the remaining indirect emissions “other indirect emissions” 
associated with the acquisition of necessary materials or services (carried out by 
manufacturers and transporters (e.g. aggregates, water, fuel, etc.), services (e.g. external 
waste management), which it is anticipated would be necessary to acquire or contract 
for the works or for the operation of the activity, plan or project.

Guide to including climate change  
mitigation and adaptation in local policies
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2.3.2 Application of the compensation  

Compensating emissions is one of the key pieces of this Guide to include the 2030 emission reduction 
targets set by the EU in any new plan and project works or activities.

The compensation replaces emission reduction efforts that cannot be carried out due to technical or 
economic unfeasibility.

Compensation options

Emissions are mixed evenly in the atmosphere, so reductions or removals in any one area can cancel 
out the emissions of another. The dynamics of the atmosphere distribute the emissions made from any 
point and from any point they can be captured by a sink (they are "removed") and from any point they can 
avoid those that could be produced (avoided emissions). Compensation for one tonne of greenhouse gases 
is a net reduction in emissions.

For this reason, compensation can be approached either through avoided emissions, or by increasing 
or managing sink capacity to achieve removals equivalent to the required emission reduction, by increasing 
carbon in vegetation or soil.

An interesting and eco-efficient avoided emission option is that related to water supply. In the south 
and east of Spain and a large part of Portugal, with growing water shortages and high rates for municipal 
supply services, the collection and use of rainwater is a possibility for compensation that we can all use, and 
especially the large plans and projects subject to municipal authorisation. 

The collection and use of one m3 of rainwater means avoided emissions since its production and 
supply and, if applicable, its drainage and treatment are avoided. In addition, we reduce the cost of supply 
and contribute to reducing damage from runoff.

Every cubic meter of water supplied by the municipal services55, in European Union countries56, 
means for its purification and distribution and treatment, emissions of 0.4-0.6 kg of CO2 (0,4 kg in the case 
of Spain). In other words, saving water from the mains or using rainwater means avoiding 0.4-0.6 kg of CO2 
for every m3 not consumed and which prevents its entry into the sanitation and purification systems.

Also, along with the above, one of the classic examples of compensation for avoided emissions is that 
of renewable energies. 

To produce one kWh in Spain, an average of 0.331 kg of CO2 
57, in Portugal 0.369 and in Latvia 0.109.

55    http://bilans-ges.ademe.fr/docutheque/docs/%5BBase%20Carbone%5D%20Documentation%20g%C3%A9n%C3%A9rale%20v11.5.pdf 
https://canviclimatic.gencat.cat/web/.content/02_OFICINA/publicacions/publicacions_de_canvi_climatic/Estudis_i_docs_mitigacio/Aigua_i_
cc/150213_Metodologia-de-calcul-emissions-consum-aigua_CAT_vf.pdf

56   Like Spain and France

57   https://energia.gob.es/desarrollo/EficienciaEnergetica/RITE/Reconocidos/Reconocidos/Otros%20documentos/Factores_emision_CO2.pdf
 

In this document, drawn up in 2016 jointly by the Ministries of Industry and Energy and Development, the following are proposed as a 
representative emission factor for the Peninsular System: 331 g  CO2/kWh. 
 
Very similar is the figure estimated by the Catalan Office for Climate Change for the peninsular electricity mix in 2018.  
Producing one kWh in Spain in 2018 meant, as a peninsular average, emitting 0,321 kg de CO2.

http://bilans-ges.ademe.fr/docutheque/docs/%5BBase%20Carbone%5D%20Documentation%20g%C3%A9n%C3%A9rale
https://canviclimatic.gencat.cat/web/.content/02_OFICINA/publicacions/publicacions_de_canvi_climatic
https://canviclimatic.gencat.cat/web/.content/02_OFICINA/publicacions/publicacions_de_canvi_climatic
 https://energia.gob.es/desarrollo/EficienciaEnergetica/RITE/Reconocidos/Reconocidos/Otros%20documen
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Each square meter of photovoltaic solar energy panel in eastern Spain produces around 270 kWh 
every year. If we were to apply this factor generally, each square metre of panel in Spain compensates for 
89.37 kg each year, i.e. 0.09 tonnes of CO2 . In Portugal, it compensates each year 99.63 kg or 0.10 tonnes of  
CO2. The cost of installing one square metre of photovoltaic solar energy panel is around 140 euros. With 
this option, while compensating the emissions, the electric bill for each square meter of panel is reduced 
by 40 Euros each year. 

In short, the objective of compensating for emissions or implementing eco-efficient adaptation 
measures, in addition to being necessary, can be economically profitable and this is fully achievable due 
to advances in scientific knowledge and new technologies. Having the reference of good practices and 
successful experiences would facilitate the introduction of environmental criteria in the economic activity58.

Compensation objectives to be applied

The LIFE ADAPTATE project states that the guide should "contribute to the ultimate goal of adaptation 
and mitigation at local level through the inclusion of effective measures in the planning and management 
activities of municipalities”.

It also stipulates that: “this action will aim to establish an obligation to include emission reduction targets 
for 2030 set by the EU in any new plan and project for works or activities, as well as to include the effects of climate 
change and adaptation measures needed to address it”.

Let us remember, as we have already pointed out, that in 2014 the European Union agreed to reduce 
emissions by 40% in 2030 compared to 1990, which means for the diffuse sectors, including works projects 
and activities subject to municipal authorisation, the obligation of a 30% reduction since 2005, which, 
following the proposed distribution of efforts, is 26% for Spain, 17% for Portugal and 6% for Latvia.

For this reason, consistent with the above agreement, infrastructure projects and projects in industries 
and activities subject to municipal authorisation (building permit and, where appropriate, activity licence) 
should include among the design parameters in the project a compensation of emissions from scope 1 of 
the works and scope 1 of the operating emissions of 26% for Spain, 17% for Portugal and 6% for Latvia. 
Also, a 100% compensation of the destruction of carbon stocks in soil and vegetation by land occupation 
and transformation should be specified in the project works. 

Similarly, in the case of town planning59, approval of the plan or its amendments should be made 
conditional on the compensation of 26% for Spain, 17% for Portugal or 6% for Latvia of the scope 1 emissions 
generated by the works of the urbanisation project. Similarly, the urbanisation project should compensate 
100% of the emissions from land occupation (destruction of the carbon stock accumulated in the soil and 
vegetation).

 
58   Economic and Social Council. Region of Murcia. "Competitiveness and Climate Change" Page 77 and the following 

https://www.cesmurcia.es/cesmurcia/paginas/publicaciones/UltimasPublicaciones.seam?pubId=1143&cid=497

59   The emissions to be considered in the works phase are those caused by the destruction of carbon storage in the soil and vegetation and 
scope 1 emissions from urbanisation works.
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How the compensation should be conditioned 

Whether compensation is chosen through avoided emissions, or through increasing or managing 
sink capacity, its implementation requires a specific annex that must be required to be incorporated into 
construction projects. 

In order to guarantee compliance with this obligation, the approval of the project and, consequently, 
the building permit and, if applicable, the activity licence, or the approval of the development project, 
will be conditional upon the inclusion, with details of the construction project, of the way in which the 
aforementioned compensation will be carried out.

The project budget must incorporate the aspects related to the selected compensation option. The 
economic evaluation of the preventive, corrective and compensatory measures proposed in relation to 
climate change will form part of the costs that will be taken as a basis for calculating and constituting any 
guarantee or bond that the municipality may consider appropriate.

Compensation for the destruction of sinks  
and scope 1 emissions by works 

 
• Determination of emissions generated by the  
  destruction of sinks and the carrying out of works 

- Determination of emissions generated by the destruction of sinks.
- Determination of the scope 1 carbon footprint of the works.

•  Application of the compensation 

- Compensation options: use of renewable energies, reduction of water  
consumption, absorption in plant sinks or carbon sequestration in the soil...

- Compensation objectives to be applied. Spain: 26%, Portugal: 17%, Latvia: 6%.
- Form in which compensation should be conditioned: specific annex  

incorporated in works projects 
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Practical application

Compensation for absorption into vegetation sinks or carbon sequestration in the soil. 

Agricultural trees and crops and vegetation in general, due to their photosynthetic capacity, remove 
or withdraw CO2 from the atmosphere, fixing it and storing it, thus acting as sinks.

In a forest, or in the agricultural activity, part of the CO2 that the plant fixes is stored in the soil thanks 
to its roots or the incorporation to the soil of remains of pruning and harvesting, behaving as a long term 
sink, while the CO2 necessary for the carbon contained in the growth of the trunk, roots and main branches 
behaves as a medium term sink. However, the CO2 fixed in the harvest is not considered for compensation 
purposes as it behaves as a very short-term sink. This is an important aspect of the behaviour of sinks, since 
CO2 removed by a sink can be returned to the atmosphere by various mechanisms, such as digestion in 
the case of the food that makes up the harvest or forest fires. Therefore, horticultural vegetation or cereal 
crops are not considered to accumulate carbon, nor is harvesting in the case of tree crops.

A very simple way of estimating the compensation produced by one hectare of vegetation is to consult 
the European Commission's decision of 10 June 2010. If you want to have more detailed estimates for the 
case of Spain you can consult the following information:

The compensation of emissions produced by reforestation can be estimated for different forest 
species by consulting the information contained in the "Guide to Absorption Projects"(*) developed by 
the Spanish Office for Climate Change. This guide indicates the absorption (fixation) that each unit would 
produce of a series of forest species after their growth at 20, 25, 30, 35 and 40 years. 

Table from the "Absorption Project Guide" which indicates the absorption (fixation) that each unit would produce of a series 
of forest species after their growth at 20, 25, 30, 35 and 40 years. Source: Ministry of Ecological Transition Spain 
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Specie Source

Table 201 of IFN3 & Annex 2 (Conifers) IFN (1)

Table 201 of IFN3 & Annex 2 (Conifers) IFN (1)

Table 201 of IFN3 & Annex 2 (Conifers) IFN (1)

Table 201 of IFN3 & Annex 2 (Conifers) IFN (1)

Table 201 of IFN3 & Annex 2 (Conifers) IFN (1)

Table 201 of IFN3 & Annex 2 (Conifers) IFN (1)

Table 201 of IFN3 & Annex 2 (Conifers) IFN (1)

Assimilation

Madrigal production tables (3)

Madrigal production tables (3)

Madrigal production tables (3)

Madrigal production tables (3)

Madrigal production tables (3)

Madrigal production tables (3)

Madrigal production tables (3)

Madrigal production tables (3)

Assimilation

Estimated absorption (t  CO2/foot)
20 years20 years 25 years 30 years 35 years 40 years



In this way, the number of trees required to compensate a certain amount of emissions measured as 
the CO2 equivalent can be determined.

It is important to remember that these tables only take into account carbon sequestered by living 
matter (aerial vegetation and roots), so they do not take into account carbon sequestered in soil and leaves 
that can double the compensation capacity. In forest land in the region of Murcia (Spain), studied by the 
Project LIFE FOREST-CO22 , of a total of 120.9 tons of carbon per hectare, 35 were in the air system, 10.5 in 
the root system, 19.93 in dead matter and 55.5 in soil.

Apart from compensation with forest species, many species of agricultural interest are characterised 
by a high growth rate, even higher than that of many natural vegetation species, which results in a significant 
rate of CO2  fixation. The possibilities of using agriculture to compensate for emissions will depend on the 
fact that farms develop their activity by capturing more CO2 than that emitted by the use of machinery, 
tillage and nitrogen fertiliser. A large part of agriculture, especially that of fruit, citrus and other woody 
crops, has this characteristic: they do not require large energy costs for their cultivation and are products 
that, for the most part, are sold fresh, i.e. little or no processing.

As quantitative references to the possibilities offered by agricultural crops for compensating for 
emissions, we can point to the work carried out by the Polytechnic University of Cartagena (UPCT) in which 
the example of orange growing can be highlighted, in which each hectare captures an average of 20 tonnes 
of CO2 per year. Assuming annual emissions of 5 tons of CO2 per year from the activity itself (nitrous oxide 
emissions from nitrogen fertilisation and fossil fuels from agricultural machinery, packaging and transport 
at 1000 km). We would conclude that these crops net capture between 100 and 150 tons of CO2 per hectare 
in a 10-year life cycle.

Compensation for avoided emissions 

1. Emissions avoided by collecting and using rainwater 

As previously mentioned, making water drinkable, available and purified for new plans and projects 
involves significant energy consumption and the consequent emission of greenhouse gases. Specifically, 
each cubic metre of water supplied by the municipal services involves emissions of 0.152 kg of CO2 and a 
saving for the user of between 2 and 3 euros. On the other hand, each cubic metre of rainwater that does 
not go into the sewage system and does not pass through the municipal treatment plant means a saving 
for the Municipal Administration of 0.4 euros and avoided emissions of 0.243 kg of CO2 . In total, the urban 
water cycle (supply and treatment of used water) involves emissions of 0.395 kg CO2 /m3.

(*)  https://www.miteco.gob.es/es/cambio-climatico/temas/mitigacion-politicas-y-medidas/guiapa_tcm30-479094.pdf

(**)Dynamics of CO2 capture by orange groves in the Region of Murcia. Alain Baille et al. UPCT. Pages 141-155 of the book:  On-farm carbon   
labelling and agricultural products The Murcian Agriculture Initiative as a sink for CO2.  
http://cambioclimaticomurcia.carm.es/pdfs/libro_lessco2.pdf

 
More information at http://www.lessco2.es
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http://www.lessco2.es/
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ROUNDABOUT OF 24 m OF 
 DIAMETER IN NEW URBANISATION 
(annual precipitation 300 liters/m2;  

reception basin 2,200 m2;  
runoff coefficient 0.9)

STANDARD ROUNDABOUTR ROUNDABOUT USING  
RAINWATER AND VEGETATION

Construction cost 10.500,00€ 12.500,00€

Cost to municipal services of water 
entering the sewer

0,4€ x 2.200m2 x 0,9 runoff  
x 0,3m3/m2 = 237,6€

-

Value of water collected -
594m3 x 3 €/m3  

(non-domestic user rate)  
= 1.782€

Avoided emissions - 594m3 collected x 0,4kg CO2/m3  
= 237,6 kg CO2

Environmental benefits  
and/or costs

- Direct discharge to the  
sanitation system

- Negative effects in case  
of torrential rain
- No vegetation

- Increased urban  
heat island effect

- Damping of spillage in case of  
torrential rain

- Storage for watering and washing
Roundabout with vegetation

- Reduction of urban heat island effect by 
increasing evapotranspiration

- Return of excess cost in 2 years

PARKING 1000 m2 50 PLACES  
(annual rainfall 300 l/m2;  

run-off coefficient 0,9)
STANDARD ASPHALT INSTALLATION PERMEABLE INSTALLATION WITH  

RAIN WATER COLLECTION AND USE

Installation cost 25.000 €
13.600 €  

(compacted gravel roads and  
draining surface and vegetation)

Collected water 0 270 m3

Cost to municipal services of  
water entering the sewer 0,4€ x 270m3 = 108€ -

Value of water supply 
Collected (non-domestic user rate) - 3€ x 270m3 = 810€

Avoided emissions - 270m3 collected x 0,4kg CO2/m3  
= 108 kg CO2

Environmental costs/benefits

- Contribution to local flooding  
due to high run-off

- Contribution to the increase  
of urban heat island

-  Precipitation retention,  
storage and subsequent use

- Urban heat island reduction by 
increased evapotranspiration
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Here are some concrete examples:

Construction of a roundabout 

 

Construction of a asphalt car park



Paved space in commercial area

 

Building roofs water collection

Surface area  
m2

Annual rainfall  
in mm m3 collected/year

Avoided 
emissions
kg CO2/m3

Environmental 
benefit

kg CO2/year

Economic  
benefit in  
en €/year

1.000 313 313 0,4 125 939

PAVED SPACE IN COMMERCIAL  
OR INDUSTRIAL AREAS

2000m2 ((1500 pavement and 500 
 garden. Annual rainfall 333 l/m2.  
Pavement runoff coefficient 0,9)

WATERPROOF PAVEMENT 
(raised parterre)

PERMEABLE PAVEMENT WITH CAPTURE 
AND USE OF RAIN WATER (buried 
storage) of 50m3 and Garden with 

sunken parterre to collect rainwater)

Storage construction cost 50m3 - 8.000€

Collected water - 1500m2 x 0,9 runoff   
x 0,333m3/m2 = 405m3

Cost to municipal services of 
water entering the sewer

0,4€ x 1500m2 x 0,9 runoff   
x 0,333m3/m2 = 162€

-

Cost of irrigation  
500m2 of garden 

500m2 x 1m3/year/m2 garden x 1,6€ 
(only supply)/m3 = 800€

500m2 x 1m3/year/m2 garden x 3€  
full rate (supply and sanitation) 

/m3 = 1.500€

-

Total annual savings - 800€ with  supply only rate
1.500€ with full rate non-domestic user

Return on investment in storage 
construction 100m3

- 5 years

Emissions avoided  
by using rainwater - 449,5m3 collected x 0,4kgCO2/m3 

 = 179,8 kgCO2

Environmental 
benefits and/or costs

- Direct discharge to the  
sanitation system

- Contribution to negative  
effects in case of torrential rain

- Water saving &  
associated emissions

- Damping of spillage in  
case of torrential rain
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Pig farming

2. Avoided emissions from renewable energy generation. In the case of solar photovoltaic 

Local climatic conditions and technological options for renewable energies, with a multitude of sizes 
and powers of individual equipment (from 5-10 kW for solar thermal or photovoltaic installations in urban 
environments, to 1.5 MW for wind turbines), can favour their incorporation into plans and projects in 
different sectors and in different situations. One of the options of emissions avoided through renewable 
energies is the installation of photovoltaic solar energy that allows the auto consumption of electrical 
energy. 

From the perspective of the new plan or project, auto-consumption may be a more advantageous 
economic alternative to the traditional supply of electricity exclusively from the grid. The cost of installing one 
square meter of photovoltaic solar energy panel is about 140 euros. With this option, while compensating 
for emissions, the electricity bill is reduced by around 40 €/m2 per annum.

On the other hand, in order to produce one kWh in Spain, the following are emitted as an average of 
the peninsular electricity mix 0,331 kg of CO2 , in Portugal 0,369 and in Latvia 0,109.

Here are some examples:

Street lighting
 

PIG FARM (3.600 FATTENING PLACES)
- Building deck area 5.500 m2

- Annual rainfall 330 l/m2;

INSTALLATION WITHOUT  
RAINWATER CATCHMENT

INSTALLATION WITH COLLECTION  
AND USE OF RAINWATER IN  

PERIMETER HEDGE IRRIGATION  
AND OTHER USES

Installation of water tank 30m3 0€ 4.000€

Water collected 0 1.815m3

Collected water value 0€ 1.815m3 x 1,5€/m3 = 2.722€

Avoided emissions 0 1.815m3 x 0,4kgCO2/m3 = 726 kgCO2

Return period of investment in  
30m3 tank construction  - 1,5 years

AVOIDED CONSUMPTION 1 Luminary 100W x 4380 hours/years = 438 kWh/year

AVOIDED EMISSIONS SPAIN (0,331 kg of CO2/kWh) 438 kWh/year x 0,331 kg de CO2/kWh = 145,0 kg CO2

AVOIDED EMISSIONS PORTUGAL (0,369 kg of CO2/kWh) 438 kWh/year x 0,369 kg de CO2/kWh = 161,6 kg CO2

AVOIDED EMISSIONS LATVIA  (0,109 kg of CO2/kWh) 438 kWh/year x 0,109 kg de CO2/kWh = 47,7 kg CO2

ELECTRICITY SAVINGS 0,15 euros/kW x 438 kWh/year = 65,7 euro/luminary/year
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Compensation by solar energy for the destruction of drainage due to land occupation in Spain (industrial or 
commercial centre of 10,000 m2)

3. Emissions avoided by replacing synthetic fertiliser through the application of slurry and manure in 
agriculture 

An example of compensation for avoided emissions is the application of slurry and manure in 
agriculture (a mode of compensation that is commonly used in livestock projects) whose contribution, 3-5,7 
kgN/m3 of slurry, replaces the need to supply a part of the synthetic nitrogen fertiliser which thus does not 
need to be manufactured or transported to the crops. 

The manufacture of mineral fertilisers involves significant CO2 emissions. The figures are between 5 
and 10 kg of CO2eq/per kg of nitrogen produced in the factory (*), which may result in avoided emissions of 
up to 57 kg CO2eq (usually between 15 and 50).

Saving on mineral fertiliser therefore means avoiding emissions from the manufacture and transport 
of fertilisers which are no longer necessary. The use of slurry as an organic amendment is an eco-efficient 
practice, which allows a total or partial replacement of mineral fertilisation, avoiding emissions while 
managing the slurry produced. The slurry generated by one fattening pig per year contains about 10 kg of 
nitrogen and 27 kg in the case of breeding sows rearing.

4. Emissions avoided by resource recovery from waste 

Also, in sectors dedicated to waste management the recovery of resources contained in waste 
generates avoided emissions. For this type of avoided emissions, the factors considered in the official 
database of the French Government's Environmental Administration "Base Carbone 2019" can be taken as 
emission factors”.(*)

Contained  
in tC/ha

Equivalence 
in tCO2

Tons of CO2/years  
to be compensated  
(10 years through  
avoided emissions 
 from solar energy)

Area of solar 
panels required 

in m2
Cost in euros

Value of energy 
generated 
 each year

25 90 9 14 2.736 423

21 75 7,5 12 1.728 352

Resources contained in the waste. Recovered material Avoided emissions (tons of CO2eq/year) 
per tonne of material recovered

Cardboard 0

Paper 0

Mixed plastics -2,181

PET -3,068

Glass -0,514

Ferrous metals (with steel) -1,273

Non-ferrous metals (with aluminium) -7,241

Compost -0,035

(*)  http://www.bilans-ges.ademe.fr/en/accueil

(*)  http://www.unizar.es/centros/eps/doc/HuelladeCarbonoLALGranadaSept2010_d.pdf
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2.4 Concrete goal. reduce the use of private vehicles and provide infrastructure for 
the electrification of mobility

Within the diffuse sectors, the one with the highest emissions, road transport, must focus a greater 
part of the efforts on mitigation (sustainable mobility, increasing walking and cycling and supporting the 
electric vehicle) and within road transport, the one with the greatest responsibility is the private vehicle. 
Moreover, this applies not only to greenhouse gas emissions, but also to pollutants dangerous to health 
such as suspended particles and nitrogen oxides.

In the case of Spain, emissions from motor fuel consumption are on average more than one tonne 
of CO2eq60 per person per year. The average annual expenditure on fuel per person in the European Union 
is 755 €.

For all the above reasons, one of the strategic objectives should be to focus mitigation efforts on 
reducing the use of private vehicles.

As has been pointed out, urban traffic in which the private vehicle is the protagonist, in addition to 
being the most important emitter of greenhouse gases, is an emitter of dangerous pollutants for health. 
Unlike the large industrial emission sources, the car emits in the centre of cities and close to where the 
population breathes61. 

Reducing greenhouse gas emissions therefore has direct health benefits. It is known that current levels 
of air pollution are directly responsible for the bill of public health services and social security, assuming a 
significant percentage of visits to hospitals and health centers, and the need for medication and sick leave.

A reduction in emissions of CO2 of 10% would be associated with a 10% and 17% reduction in fine 
particles smaller than 2.5 and 10 microns (PM2.5 and PM10), respectively, as well as a 15% reduction in 
nitrogen oxide emissions. If the monetary range associated with avoided health damage (reduced mortality 
and associated illnesses, as well as health care costs for medical treatment and sick leave) were applied to 
this emissions reduction, significant savings would be obtained62.

In conclusion: reducing 10% of CO2 emissions from traffic in city centres would lead to significant 
savings in healthcare costs63.

The objective assigned to Spain by the European Union is to reduce by 26% by 2030 and surely in 
the order of 3 times more by 2050. Following the reasoning in the previous paragraph, if a 26% reduction 
in urban traffic emissions were achieved in 2030, there would be a significant reduction in air pollution 
episodes in city centres.

60   See Annex

61   "Reflections on the major environmental determinants of health. Retrospective vision and future perspective"  
Speech at the admission to the Royal Academy of Medicine and Surgery of Murcia. 
http://cambioclimaticomurcia.carm.es/index.php?option=com_k2&view=item&task=download&id=407_
f7d7ee5d91bd7b835b928c817d26de1e&Itemid=303

62   Oorder of magnitude similar to those obtained from similar and recent studies published by the World Health Organization." WHO and 
OECD (2015) Economic cost of the health impact of air pollution in Europe: Clean air, health and wealth, WHO Regional Office for Europe.

63   See page 54 and following in "Reflections on the major environmental health determinants. Retrospective vision and future perspective"  
http://cambioclimaticomurcia.carm.es/index.php?option=com_k2&view=item&task=download&id=407_
f7d7ee5d91bd7b835b928c817d26de1e&Itemid=303
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http://cambioclimaticomurcia.carm.es/index.php?option=com_k2&view=item&task=download&id=407_f7d7ee5d
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In relation to the benefits generated for society by the promotion of sustainable mobility with the use 
of the bicycle, we can cite the recent study “Transport transitions in Copenhagen: comparing the cost of cars 
and bicycles”64  by Stefan Gössling of the University of Lund (Copenhagen) and Andy S. Choi of the University 
of Queensland. This work has been developed to assist in social profitability analyses of the construction 
of new cycling infrastructure. The authors studied how much cars cost society compared to bicycles in 
terms of air pollution, climate change, noise, infrastructure wear, health and congestion in Copenhagen. In 
conclusion, they show that one kilometer in a car costs society 0.15 euros, while society earns 0.16 euros 
for each kilometer traveled by bicycle.

One of the options, in the medium term, on which much of the hope for the low-carbon economy 
applied to traffic rests, is the electric vehicle.

The strategies that most European countries have developed to increase the sales of electric cars are: 
aid to extend the recharging infrastructure, processing aid quickly by the administration and manufacturers, 
information and campaigns on the eco-efficiency provided by this type of vehicle, the expansion of recharging 
points and the application of restrictions on the movement of the most polluting cars in city centres. 

Although the aid for the purchase of electric vehicles is managed by the State administration, there is 
significant scope for the municipal administration65 to provide a boost, given its significant contribution to 
reducing air pollution in cities and its positive impact on regional and national greenhouse gas inventories. 

In short, reducing the fleet of polluting vehicles and the number of vehicles on the road is a smart 
move to achieve less damage to health, less contribution to the greenhouse effect, greater savings on 
health service bills and a greater reduction in the trade deficit due to oil imports.

The goal to be pursued is to encourage and support modes of transport with lower greenhouse 
gas emissions by promoting walking and the development of sustainable mobility plans at business and 
activity centre level and at municipal level and support for electric vehicles and cycling through positive 
discrimination measures.

 
64   https://www.researchgate.net/profile/Stefan_Goessling2/publication/274097090_Transport_transitions_in_Copenhagen_Comparing_

the_cost_of_cars_and_bicycles/links/552beae70cf21acb091ec083/Transport-transitions-in-Copenhagen-Comparing-the-cost-of-cars-and-
bicycles

65   For example, hindering urban traffic of polluting vehicles.

https://www.researchgate.net/profile/Stefan_Goessling2/publication/274097090_Transport_transitions_i
https://www.researchgate.net/profile/Stefan_Goessling2/publication/274097090_Transport_transitions_i
https://www.researchgate.net/profile/Stefan_Goessling2/publication/274097090_Transport_transitions_i


40

For the above reasons, the specific measures proposed in relation to municipal authorisation of plans 
and projects for works or activities are as follows:

- Obligation for "travel hubs" to draw up Sustainable Mobility Plans.

The spaces where work activities are carried out (industrial estates) and education (primary, secondary 
and university) are great points of attraction for travel. Other points with a large influx of travel, at least in 
terms of internal mobility, are trips to hospitals and health centres and large shopping, cultural and sports 
centres. These trips are mostly made in private vehicles, and their occupation is very low. As an example, 
the estimates made for the city of Lorca66.

To achieve a reduction in daily car trips to these large “travel attraction centres” there is a need for 
Mobility Plans to increase the movement of workers or visitors by walking or other more sustainable modes 
of transport.

It is proposed that a new implementing measure be incorporated into the activities applying for a 
licence or licence to extend the activity or works, in the sectors identified by each municipality as “travel 
attraction centres”, such as the obligation to draw up a Sustainable Mobility Plan, which reduces compulsory 
mobility and provides alternatives to private vehicle-based transport. The Sustainable Mobility Plan will 
form part of the report that must be submitted to apply for the licence or change in the activity or works 
licence as a specific Annex (with the name of Annex: Sustainable Mobility Plan). 

In order to guarantee compliance with this obligation, approval of the works or activity licence or its 
modification will be conditional on the inclusion of the aforementioned annex and the implementation of 
the measures proposed by the Sustainable Mobility Plan itself. 

-Obligation to incorporate infrastructure for electromobility.

 In relation to infrastructure for electromobility in buildings in the granting of building permits, Article 
8 of Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 2018 amending Directive 
2010/31/EU on the energy performance of buildings and Directive 2012/27/EU on energy performance67.

As mentioned in the previous point, one of the clearest environmental costs related to greenhouse gas 
emissions due to the location of areas and centres of activity at a certain distance from traditional centres68   
derives from emissions from obligatory mobility69. Projects of industries and activities generating obligatory 
mobility should aim to achieve or contribute to sustainable mobility, collaborating, among others, in 
electrified, shared or walking and cycling mobility.

66   The Sustainable Urban Mobility Plan of Lorca has determined that these trips are made mostly by car, its occupation being very low, 
an average of 1.22 occupants in the trips for work, which generates problems of congestion in the main arteries of exit and entry, and 
parking problems in the destinations.

67    https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012L0027&from=es

68   Urban centers that are endowed with the services that urbanization will demand, such as toilets, food, education, commerce, etc.

69   For years, European and national strategies and guidelines on the urban environment have recommended an urban planning model 
that does not multiply the number of centres of activity outside and away from existing urban centres and other consolidated centres 
of activity. These new centres of activity of very low density produce a significant environmental bill derived from obligatory mobility. 
Similarly, the need for new infrastructure and the operation of urban services (water supply, electricity, telecommunications, sewerage, 
waste collection, etc., different from those already provided in the historical core, entail high economic and environmental costs. These 
are decisions that go against eco-efficiency. 
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Irrespective of the obligations set out in Directive (EU) 2018/84470 , the generation of mobility obliged 
by “travel attraction centres” justifies the application of higher standards in relation to electromobility.

Consequently, in the case of plans and projects subject to municipal authorisation that involve 
significant obligatory mobility (travel attraction centres), it is proposed to incorporate in the resolutions of 
the building or activity licence the obligation that the car parks must include equipment for electromobility 
in at least one of every 10 spaces. 

To ensure compliance with this obligation, resolutions may include that the approval of the project 
of urbanisation works in the case of urban planning or the construction project in the case of industries 
and activities such as large shopping centres and in general "travel attraction centres" is conditioned to the 
inclusion of the aspects indicated in relation to electromobility.

70    https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32018L0844&from=ES

Reduce the use of private vehicles and provide 
infrastructure for the electrification of mobility 

•  Mandatory drafting of sustainable mobility plans by "travel hubs"
•  Obligation to incorporate infrastructure for electromobility

 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32018L0844&from=ES
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2.5 Concrete goal. incorporate mitigation and adaptation measures building by 
building through building permits 

Construction is an important sector and especially in terms of emissions associated with the 
functioning over the lifetime of buildings (at least 50 years). Emissions during operation are in the order 
of 1500 kg of CO2eq per m2 built. In total, this is three times more than the emissions required for its 
construction, which are estimated at about 500 CO2eq per m2 built. 

However, for the purposes of this guide, we are only interested in direct emissions (direct responsibility, 
scope 1 of the carbon footprint) such as those generated by the consumption of fossil fuels by machinery 
in the construction stage. The remaining emissions are already accounted for in national greenhouse gas 
inventories to other emitting facilities. This is the case of the important emissions to manufacture the 
construction materials used (for example, installations producing ceramic material, cement, etc.) which 
logically should be assigned to their true responsibilities, the cement or ceramic manufacturers, in order to 
avoid double accounting. 

It is easy to incorporate adaptation measures for the operational stage if it is taken into account in 
the design. These measures can be useful for mitigation as well as adaptation. For example, a building 
that is energy efficient because of its thermal envelope will reduce its scope 1 emissions from the use of 
fossil fuels for heating in the operating phases. Furthermore, it will be a building more adapted to future 
increases in extreme temperatures and therefore less vulnerable. In the same way, energy-efficient design 
is not at odds with the collection and use of rainwater from the roof.

Therefore, an opportunity to connect mitigation and adaptation with the legal obligation of the building 
of almost zero energy consumption is through the building permits, demanding the compensation of the 
scope 1 emissions for the building works (mitigation) and the collection and use of rainwater (adaptation), 
together with the measures related to low energy consumption or almost zero energy consumption. It 
should be remembered that, in any case, the aspects of almost zero energy consumption71 will already be 
enforceable thanks to the provisions of Directive 2010/31/EU on "Almost zero-energy buildings72" for all 
new buildings. This obligation already applies to public buildings built after 31 December 2018 and to all 
new privately owned buildings from 31 December 2020.

It is therefore proposed to implement, building by building, through the building permits, measures 
for adaptation such as:

- Compensation for Scope 1 emissions from building works
- Collection and use of rainwater and, where appropriate, grey water

Regardless of applying, building by building, through building permits, measures for adaptation and 
for reducing the contribution of construction to emissions, these must be incorporated into the urban 
planning regulations of each new plan.

71   Almost zero-energy building "a building with a very high level of energy efficiency, to be determined in accordance with Annex I to that 
Directive. The almost zero or very low amount of energy required should be covered, to a very large extent, by energy from renewable 
sources, including energy from renewable sources produced on site or in the surroundings”.

72   It should be noted that DIRECTIVE (EU) 2018/844 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 30 May 2018 amending 
Directive 2010/31/EU on the energy performance of buildings and Directive 2012/27/EU on the energy performance.

Guide to including climate change  
mitigation and adaptation in local policies



43

Guide to including climate change  
mitigation and adaptation in local policies

The new urban planning must include among its rules the obligation to condition the building permits 
to the incorporation of specific mitigation and adaptation measures, requiring, for example, compensation 
of scope 1 emissions from the works and the collection and use of rainwater together with measures 
related to low energy consumption. It is therefore recommended that these measures be incorporated, 
unless justified by technical or economic unfeasibility, in all applications for building permits.

It is important to generate the basis for urban planning itself to be in line with the new conditions 
imposed by the low-carbon economy and with the necessary adaptation measures. A large part of the 
emissions from a number of diffuse sectors, including transport, depend on urban planning decisions. The 
costs of adaptation in the future will also depend on the conditions of urban planning today.

For this reason, it is essential to incorporate more eco-efficient and sustainable criteria in the approval 
of urban planning so that it contributes to reducing emissions from the city's metabolism and to adapting 
to climate change.

2.6 Concrete goal. to apply future scenarios of rising sea levels to urban planning 
decisions on the coast and to initiate the adaptation of urban spaces and 
infrastructures that are likely to be affected 

Rise in sea level 

In order to make municipal management decisions on adaptation needs, it is essential to gather 
information on the main changes expected as a result of global warming. One of these changes is the rise 
in average sea levels. In Spain, the sea rises by half a centimetre every year as indicated by the tide gauges 
of the Network of State Ports: 0.631 cm/year on average over the last 30 years in the port of Barcelona 
and 0.55 in the port of Valencia. The IPCC, in its Fifth Report, predicts a rise in average sea level of up to 98 
centimetres by the end of this century.

Within the decisions on adaptation in coastal municipalities, those aimed at the management of 
land uses adjacent to the coast line have particular significance and weight, given that, in the future, the 
permanent and occasional flooding of part of the coastal urban space is expected, according to the forecasts 
made by the United Nations (IPCC), the European Union, State and Regional Environmental Administrations 
and Research Centres.

Incorporate, building by building, through building  
permits, mitigation and adaptation measures 

•  Compensation for Scope 1 emissions from building works 
•  Collection and use of rainwater and, where appropriate, grey water 
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Vulnerability is specific to a given place and the activities that take place there and will depend on its 
characteristics.

In the future, and as a result of this increase in sea level, actions aimed at specific urban spaces may 
be necessary. These interventions are complex, in many cases unfeasible and always limited to very small 
spatial scales. It is known that early interventions are much less costly than late ones. For this reason, 
given that sea level rise is an inevitable impact and will increase with each decade that passes (the average 
annual level of rise is expected to accelerate by the end of the century73), work must begin on proposals for 
adaptation and prevention measures.

The general objectives of this action are therefore twofold: on the one hand, to delimit specifically the 
scope of flooding and, on the other hand, to propose possible adaptation and prevention measures in the 
face of rising sea levels in urban areas. The catalogue of possible measures will have to include in certain 
points the redefinition of the building line on the coast, especially where the approved planning has not 
been carried out. 

In addition, the rise in average sea level that will generate a permanent state of flooding must be 
considered to amplify the effect of storms. For this reason, in order to characterise the level of flooding, 
as the maximum sea level (not permanent), for the municipal authorisation of a given project or urban 
planning figure, the additional contribution made by the astronomical and meteorological waves or tides 
and the probability of these coinciding must be studied74 in its most unfavourable option for the whole of 
the time horizon.

For the above reasons, it is proposed that the Municipal Administration incorporate the knowledge 
generated at each moment by the Environmental Administration of each country into urban planning and 
the granting of urban use and building permits.

73   (IPPC. Group I Physical Bases. Fifth Report, 2013).

74   Since the astronomical and meteorological tides and the rise in average sea level induced by climate change cannot be considered 
independent of each other, and there is a high statistical correlation between them, it is possible to opt to sum up the corresponding 
effects.
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In the framework of this LIFE project75, the forecasts for 2050 of the Mean Sea Level for different 
scenarios and the maximum sea level (not permanent) in La Manga del Mar Menor (Municipality of 
Cartagena), the Municipality of Lorca and the beaches of Calabardina and urban Águilas in the Municipality 
of Águilas have been analysed. These works contemplate that the average level of the sea in the Spanish 
east would be between 58 and 60 centimetres in 2050 and by the end of this century between 83 and 104 
centimetres above the reference level for topographic instruments. That is, an increase over the current 
height of between 33 and 35 cm by 2050 and between 58 and 79 cm by 2099.

75   Study of the increase of the average level of the sea and of the marine extremes on the coasts of Águilas and Cartagena considering the 
information generated by the tide gauges of Cartagena and Alicante. Marta Marcos, Juan M.Sayol and Ángel Amores. July 2018).  
http://cambioclimaticomurcia.carm.es/index.php?option=com_k2&view=item&id=346

The image shows the increase in mean sea level (MSL) for the two scenarios (CPR 4.5 and CPR 8.5) and time periods analysed 
(2026-2045 and 2081-2100). The changes are expressed in relation to the mean sea level value in the monitoring period 

1986-2005. Source: Elaboration of the methodology and databases for the projection of climate change impacts along the 
Spanish coast. High resolution projections of marine variables along the Spanish coast. Ministry of Ecological Transition.

https://www.miteco.gob.es/es/costas/temas/proteccion-costa/tarea_2_informe_pima_adapta_mapama_tcm30-498855.pdf
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This work has made it possible to develop the flooded land detail mapping which makes it possible to 
visualise the territorial scope of the average sea level in the various emission and time scenarios.

Mapping of flooded land in 2050 (yellow and red) and at the end of the century (light and dark blue) in the south of 
the Mar Menor. Area of Ensenada del Vivero. Source: Application to precision cartography of the conclusions of the 
work of the UNIVERSITAT DE LES ILLES BALEARS (Study of the increase of the average level of the sea and of the marine 

extremes on the coasts of Águilas and Cartagena considering the information generated by the tide gauges of Cartagena and 
Alicante. Marta Marcos, Juan M.Sayol and Ángel Amores. July 2018).
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In short, the municipal administration should, as a principle of prevention, incorporate into urban 
planning and the granting of urban use and building permits the knowledge generated at all times by the 
state and regional administrations.

Another consequence of the rise in sea level is the loss of beaches due to the more aggressive effect 
of coastal dynamics. Thus, the storms in winter are more aggressive, with the consequent increase in sand 
loss on the beaches. In the same way, there is a loss of beach surface: of shoreline or beach width.

In this way, the environmental sustainability report of the management instruments of urbanisation 
actions must include a map of natural risks of the area under management. One of the most important 
natural risks to consider is that of flooding related to climate change. 

Fluvial flooding

The Floods Directive76 recognises climate change as one of the factors that are contributing to an 
increase in the probability of the occurrence of floods, as well as their negative impact, and requires that 
this influence be taken into consideration both in carrying out the Preliminary Flood Risk Assessment (PFRA) 
for the identification of the areas of greatest risk in the basin and in drawing up the Flood Risk Management 
Plans (FMP).

From the point of view of climate change, future climate scenarios predict a higher incidence of 
extreme weather events, including more torrential rainfall77. In other words, climate change will produce 
changes in flooding patterns that need to be incorporated into land use planning78.

76   https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32007L0060&from=ES
  
77   A study published in the journal Nature Climate Change, has shown that the number of torrential rains has increased not only in wet 

areas but also in dry areas. 
https://www.nature.com/articles/nclimate2941

78   Among the main evidence of climate change observed in protected areas is a greater incidence of extreme weather phenomena such as 
the increase in the cold drop phenomenon and the increase in the frequency of floods. 
http://www.redeuroparc.org/system/files/shared/Toolkit_cambioclimatico/01018_manual13_baja.pdf

To take into account in the drafting of urban planning, in the concession 
of urban development and in the building permits on the coast the 
knowledge generated regarding the rise in sea level

https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32007L0060&from=ES
https://www.nature.com/articles/nclimate2941
http://www.redeuroparc.org/system/files/shared/Toolkit_cambioclimatico/01018_manual13_baja.pdf
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1.1 Basic concepts. Scope of emissions 

The carbon footprint applied to a plan or project represents the net greenhouse gas (GHG) emissions 
that would be generated in the works necessary to carry it out or in its functioning. 

At a methodological level, a distinction is made between the carbon footprint of a product or service 
and the carbon footprint of an organisation or corporation. The carbon footprint applied to a plan or 
project for the municipal authorisation procedure is associated with the organisational or corporate carbon 
footprint.

Determining the carbon footprint is simple. The calculations are based on identifying the sources of 
emissions and the type of GHG. 

The gases to be considered are the six groups of gases initially identified by the Kyoto Protocol: 
carbon dioxide (CO2), methane (CH4), nitrous oxide  (N2O), hydrofluorocarbons (HFC), perfluorocarbons 
(PFC), sulphur hexafluoride (SF6), along with nitrogen trifluoride (NF3) incorporated by late 2012.

The emissions from each type of source to be considered are those that can generate any of the 
gases indicated in the previous paragraph. These emissions are calculated from indirect data, such as 
“activity data”, e.g. litres of fossil fuels expected to be consumed. The values that allow this activity data to 
be transformed into greenhouse gas emissions are denominated “emission factors”.

Multiplying the activity data by the emission factor allows the calculation of the amount emitted for 
each type of GHG. In the case of emissions of different gases and in order to be able to sum them up, they 
should be expressed as CO2 equivalent (CO2eq). The conversion to units of CO2 equivalent is made on the 
basis of the global warming potential (Global Warming Potential)79 that every gas has. Consequently, the 
carbon footprint must take into account the foreseeable emissions of any of the 7 gases or groups of gases 
listed above converted to CO2eq.

79   Global Warming Potential (GWP): factor describing the impact of the radiation force (degree of damage to the atmosphere) of one unit of 
a given GHG relative to one unit of CO2. This global warming potential allows the equivalence of other GHGs with CO2 and is as follows:

1    Carbon dioxide (CO2)
30  Methane (CH4) of fossil origin
28  Methane (CH4) of biogenic origin
265  Nitrous oxide (N2O)
12-14.800  Hydrofluorocarbons (HFC)
7.390-12.200 Perfluorocarbons (PFC)
22.800  Sulfur Hexafluoride (SF6)
17.200  Nitrogen trifluoride (NF3)

ANNEX. ESTIMATION OF THE CARBON FOOTPRINT APPLICABLE TO 
PLANS AND PROJECTS SUBJECT TO MUNICIPAL AUTHORISATION
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In a simplified way, the carbon footprint can be expressed by the following equation:

Carbon footprint expressed in kg of CO2eq (CO2 equivalent) = activity data (quantities e.g. litres 
of fuel, kW/h of electricity) by emission factors (expressed in kg of CO2eq /quantity)

To help determine responsibility for emissions, the concept of "scope" is introduced. Scope 1" refers 
to the “direct emissions”, in our case: emissions that are the responsibility of the plan/project developer (fuels 
to be consumed, expected emissions of methane from a farm, emissions of nitrous oxide from nitrogen 
fertilisation in the operation of agriculture, etc.); in "Scope 2", it includes “indirect emissions associated with 
the purchase of electricity” (emissions made by the electricity producer to generate the electrical energy that 
the plan or project will consume) and in "scope 3" the rest of the indirect emissions are related “other indirect 
emissions” associated with the acquisition of necessary materials or services (carried out by manufacturers 
and transporters (e.g. aggregates, water, fuel, etc.), services (e.g. external waste management) that it is 
anticipated would be necessary to acquire or contract for the works or for the operation of the activity, plan 
or project. 

The scope is therefore very important as it limits the responsibility for the contribution to climate 
change of the plan or project developer80. The scope of interest for the purposes of considering possible 
emissions compensation is scope 1.

80   Emissions that would be produced by fuel consumption by sources owned or controlled by the organisation promoting the plan or 
project subject to authorisation (organisation calculating the carbon footprint).

In conclusion:

  • We will estimate the activity data of the processes that will emit greenhouse gases and 
multiply them by the corresponding emission factors, which are expressed in CO2eq 
allowing us, when summing them up, to estimate the carbon footprint.

  • We will compute as scope 1 the emissions for which our plan or project is directly 
responsible.

Guide to including climate change  
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1.2 Emission factors 

Member States, in order to facilitate the calculation of the carbon footprint for registration in the 
relevant national carbon footprint register, publish annually the fuel emission factors for both fixed 
combustion plants and vehicles and the emissions from electricity consumption, associated with the supply 
of each of the traders operating in the country. 

Estimating the scope 1 carbon footprint of fuel consumption is simple. The activity data in these cases 
will be formed by the quantities of the different fossil fuels that the plan or project is expected to consume 
during the course of the works or in its functioning. Among the most common are: natural gas (in kWh or 
in m3), propane gas (kg), diesel and petrol (litres).

The other key element of Scope 1 emissions in terms of fuel consumption is that made by own 
vehicles and machinery. This section includes the consumption by machinery and that made by the 
transport that is expected to be carried out by the company's own vehicles and those of third parties over 
which management control is exercised, i.e. those transport elements whose fuel expenditure is borne 
by the person responsible for the plan or project. This includes, therefore, vehicles in ownership, leasing, 
renting, etc.

To carry out the calculation it is necessary to estimate the fuel consumption of machinery and vehicles. 
If an estimate of fuel consumption is not available, it is possible to estimate the kilometres to be driven for 
each make and model of vehicle (diesel or petrol).

Emissions due to the use of biomass as fuel are very particular scope 1 emissions, as they count as 
zero emissions. There shall be no net emissions from CO2 because they participate in the short carbon 
cycle, returning the CO2 captured by photosynthesis to produce that biomass. For this reason, the biomass 
emission factor is zero in its scope 1.81  

A comprehensive source of information on emission factors applicable to any project type is the 
Guidelines for National Emission Inventories developed by the Intergovernmental Panel on Climate 
Change (IPCC)82. Also, institutional information sources on emission factors can be found in many 
European countries. As an example, we can refer to that of the French Ministries of the Environment83,  
United Kingdom 84  and in Spain the National Carbon Footprint Register 85 and the Climate Change Office of 
Catalonia86.

81   https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32012R0601&from=ES

82   https://www.ipcc.ch/report/2019-refinement-to-the-2006-ipcc-guidelines-for-national-greenhouse-gas-inventories

83  You can consult the documentation collected in the "Base Carbone" Databases”.  
https://www.bilans-ges.ademe.fr/en 
http://bilans-ges.ademe.fr/docutheque/docs/%5BBase%20Carbone%5D%20Documentation%20g%C3%A9n%C3%A9rale%20v11.5.pdf

84  You can consult the documents produced by the British Government. 
https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2019

85  https://www.miteco.gob.es/es/cambio-climatico/temas/mitigacion-politicas-y-medidas/inscripcion-registro.aspx
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Scope 3 is 6 to 8 times greater than scope 1 on a construction site. This gives us an idea of the 
important emissions it induces in the construction phase of buildings and infrastructures87. 

In conclusion, and in accordance with the above data, it is possible to take as an emission factor in 
the construction of commercial buildings the figure of 0.03 (concrete structure) to 0.06 (metal structure) 
tonnes of CO2eq /m2 of scope 188. 

86  You can consult the documentation contained in the Practical Guides produced by the Catalan Office for Climate Change. 
https://canviclimatic.gencat.cat/es/actua/guia_de_calcul_demissions_de_co2

 
https://canviclimatic.gencat.cat/web/.content/04_ACTUA/Com_calcular_emissions_GEH/guia_de_calcul_demissions_de_co2/191126_Guia-
practica-calcul-emissions_CA.pdf

 
https://canviclimatic.gencat.cat/web/.content/02_OFICINA/publicacions/publicacions_de_canvi_climatic/Estudis_i_docs_mitigacio/Aigua_i_
cc/150213_Metodologia-de-calcul-emissions-consum-aigua_CAT_vf.pdf

 
https://canviclimatic.gencat.cat/web/.content/04_ACTUA/Com_calcular_emissions_GEH/guia_de_calcul_demissions_de_co2/2019_
Metodologia-de-calcul-de-la-petjada-de-carboni-de-residus_CAT.pdf2

87  Although, it can if you want to reflect the emissions during the 50 years of useful life of the constructed buildings the negative effects 
are produced at the moment of their construction since except for small works of repair and restoration the immense majority of the 
emissions are made at that moment. 

88  Mainly composed of emissions from excavation, earthmoving and compaction machinery. 

CARBON FOOTPRINT: EMISSIONS FROM CONSTRUCTION OF INDUSTRIAL AND COMMERCIAL BUILDINGS

Scope 1 Scope 2 Scope 3 TOTAL  
Tons CO2

Commercial-industrial building 
(10,000 m2 of reinforced concrete 

structure plus 400 m2 of loft space)
334 24 2.714 3.072

Commercial-industrial building 
(10,000 m2 of metal structure plus  

400 m2 of mezzanine)
559 31 3.585 4.176

10.000 m2 of large commercial  
or industrial parking

41,8 2 1.606 1.650

Scope 1, 2 and 3 of the carbon footprint of three construction cases.  
Source Climate Change Department of the Autonomous Community of Murcia.

Guide to including climate change  
mitigation and adaptation in local policies

https://canviclimatic.gencat.cat/es/actua/guia_de_calcul_demissions_de_co2
https://canviclimatic.gencat.cat/web/.content/04_ACTUA/Com_calcular_emissions_GEH/guia_de_calcul_dem
https://canviclimatic.gencat.cat/web/.content/04_ACTUA/Com_calcular_emissions_GEH/guia_de_calcul_dem
https://canviclimatic.gencat.cat/web/.content/02_OFICINA/publicacions/publicacions_de_canvi_climatic
https://canviclimatic.gencat.cat/web/.content/02_OFICINA/publicacions/publicacions_de_canvi_climatic
https://canviclimatic.gencat.cat/web/.content/04_ACTUA/Com_calcular_emissions_GEH/guia_de_calcul_dem
https://canviclimatic.gencat.cat/web/.content/04_ACTUA/Com_calcular_emissions_GEH/guia_de_calcul_dem



