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Abstract This deliverable (D6.3) provides an 

assessment of socioeconomic impacts 
by the climate services for each 
demonstration case of Climate-fit-city 
(Climate and Health; Building Energy; 
Urban Planning; Active Mobility; 
Emergency Planning, and Cultural 
Heritage). Different data gathering and 
analytical methods have been 
employed according to the specificities 
of each demonstration case, the goal of 
the climate service, and the kind of 
available data and stakeholders. The 
socioeconomic impact assessment 
demonstrates that in all the 
demonstration cases there are actual 
and potential added values in terms of 
public service effectiveness, economic 
impacts, policy, and social impacts. 
Further impact was also revealed in 
terms of raising awareness by end-
users, policy-makers, and the general 
public about climate change. These 
diversified impacts offer a variegated 
landscape of sub-areas and 
stakeholders that are touched upon by 
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each climate service. Further 
understanding of impacts will be 
provided in the second and final impact 
assessment of WP6, to be delivered in 
D6.4 (M30).  
 
 
 
 

 
 
Dissemination level of the document 
 
X PU Public 
 PP Restricted to other programme participants (including the Commission Services) 

 RE Restricted to a group specified by the consortium (including the European 
Commission Services) 

 CO Confidential, only for members of the consortium (including the European 
Commission Services) 

 
 
Versioning and Contribution History 
 
Version Date Modified by  Modification reasons 
v.02 08/02/2019 Giuseppe Forino ToC; first draft delivered for internal check 
v.03 08/03/2019 Giuseppe Forino, 

Antonella Passani 
Revised ToC; revised contents; added 
sections  

v.04 21/03/2019 Katrien Witpas 
(ARCTIC), Katerina 
Jupova (GISAT) 

Revised contents  

v.05 03/04/2019 Giuseppe Forino, 
Antonella Passani 

Addressed comments after internal revision 

v.07 18/04/2019 Antonella Passani, 
Giuseppe Forino 

Finalised version 

v.08 15/07/2019 Marcos Quijal 
(ISGlobal) 

Updates on the calculations for heat waves-
related deaths 

v.09 23/07/2019 Giuseppe Forino, 
Antonella Passani 

Update on socio-economic impact for the 
climate and health service and finalisation of 
the deliverable 

 
  



 

 
 
 
 

4 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

Table of Contents 
1.	 Introduction 12	
2.	 Methodological framework 14	

2.1	 Cost-Benefit Analysis (CBA) 14	
2.2	 Willingness to Pay (WTP) 14	
2.3	 Multi-Criteria Analysis 15	
2.4	 Data gathering process 15	

3.	 Active Mobility 17	
3.1	 Economic impacts 19	

3.1.1	 Cost saving in terms of health cost reductions 20	
3.1.2	 Cost saving for CO2 emissions reduction 20	

3.2	 Impact on public service effectiveness and policies 21	
3.3	 Awareness raising 21	
3.4	 Impact on quality of life 21	

4.	 Climate and Health 23	
4.1	 Introduction to impact assessment 24	
4.2	 Impact on public service effectiveness 25	
4.3	 Economic impacts 25	

4.3.1	 Hypothesis 25	
4.3.2	 Costs 25	
4.3.3	 Benefits 26	
4.3.4	 CBA 27	

4.4	 Impacts on policies 28	
4.4.1	 Understanding health vulnerability 28	
4.4.2	 Raising heat wave awareness: improving communication to general public 29	

4.5	 Social impacts: gender dimension and inequalities 29	
4.6	 Suggestions for a further refinement of the climate service 31	

5.	 Building Energy 32	
5.1	 Economic impacts 33	

5.1.1	 Energy efficiency for householders 34	
5.2	 Impact on policies 36	

5.2.1	 Updating housing policies and regulations at multiple levels 36	
5.2.2	 Impacts on reducing social inequalities 36	
5.2.3	 Raising awareness among general public and professionals 37	
5.2.4	 Improving the service by project partner Meteotest 37	

6.	 Urban Planning 39	
6.1	 Improving effectiveness of everyday working routine 40	

6.1.1	 Improving multi-level interactions between urban and regional governments 
around urban planning 40	
6.1.2	 Impacts on city attractiveness: the example of Masaryk Square in Ostrava 41	

6.2	 Economic impacts 41	
6.2.1	 Cost saving due to avoided GHG emissions in terms of public health costs and 
mitigation costs 41	

6.3	 Impact on Urban Planning, Environmental, and Health Policies in the selected cities
 43	



 

 
 
 
 

5 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

7.	 Emergency Planning 45	
7.1	 Impact on public service effectiveness 46	

7.1.1	 Impacts on prioritization and effective resource allocation 47	
7.1.2	 Impacts on improving available equipment 47	
7.1.3	 Impacts on improving internal and external communication 48	
7.1.4	 Impacts on improving traffic management 48	

7.2	 Economic impacts 48	
7.3	 Impacts on policies 53	

8	 Cultural Heritage 54	
8.1	 Impacts on working routine of cultural heritage and tourism management sectors 56	

8.1.1	 Impact on small cultural heritage sites’ attractiveness and competitiveness 56	
8.1.2	 Impacts on tourism governance: supporting tourists’ choices 57	

8.2	 Economic impacts 58	
8.3	 Impacts on policies: supporting urban adaptation and energy efficiency of heritage 
sites 58	
8.4	 Survey with tourists about a climate-information platform 59	

9	 Discussion and conclusions 61	
10	 References 70	
 
 



 

 
 
 
 

6 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

 
Figure 1: Expected impacts by the climate service on the Active Mobility demonstration case.

 ............................................................................................................................. 18	
Figure 2: Expected impacts by the climate service on the Climate and Health demonstration 

case. ..................................................................................................................... 24	
Figure 3: Expected impacts by the climate service on the Building Energy demonstration 

case. ..................................................................................................................... 33	
Figure 4: Simulation with urban data of changing temperature for three locations in Bern. 

Source: Courtesy by PRONOÓ. ................................................................................ 34	
Figure 5: Simulation of energy demand for chiller operation according to legal requirement 

for on-site electricity production. Source: Courtesy by PRONOÓ. ................................ 35	
Figure 6: Legal requirements at facade design to assume comfort conditions in the 

summertime. Source: Courtesy by PRONOÓ. ............................................................ 35	
Figure 7: Expected impacts by the climate service on the Urban Planning demonstration 

case. ..................................................................................................................... 40	
Figure 8: Expected impacts by the climate service on the Emergency Planning demonstration 

case. ..................................................................................................................... 46	
Figure 9: Flood risk map reporting the annual average damage per m2 caused by pluvial 

floods in Antwerp, as calculated by the City of Antwerp. ............................................ 49	
Figure 10: Flood level in the Brederode neighbourhood (Antwerp) according to a 2050 

climate scenario, as visualized in the viewer of the climate service. ............................ 50	
Figure 11: Theoretical design storm for the 2050 scenario in Antwerp. ............................. 51	
Figure 12: Relation between damage (Schade-factor) and water depth (Waterdiepte) as 

calculated by KU Leuven. ........................................................................................ 52	
Figure 13: Expected impacts by the climate service on the Cultural Heritage demonstration 

case. ..................................................................................................................... 55	
Figure 14: The Calidarium of the Caracalla Baths covered by snow in February 2018. 

Source: Soprintendenza Speciale Archeologia, Belle Arti e Paesaggio di Roma - Ministero 
per i beni e le attività culturali. ................................................................................ 58	

 

 
Table 1: Basic information for each focus group. ............................................................. 16	
Table 2: The context of Vienna. ..................................................................................... 17	
Table 3: The context of Barcelona. ................................................................................. 23	
Table 4: Annual number of attributable deaths due to heatwaves in Barcelona. ................. 27	
Table 5: Annual number of attributable deaths for men and women >65 years due to 

heatwaves in Barcelona. ......................................................................................... 30	
Table 6: The context of Bern. ........................................................................................ 32	
Table 7: The context of Prague, Ostrava and Hodonín. .................................................... 39	
Table 8: New green areas acres per year in Prague (2002-2014). Retrieved from Figure 28, 

D6.2, p. 63. ........................................................................................................... 42	
Table 9: The context of Antwerp. ................................................................................... 45	
Table 10: Total annual costs of flood risk in Antwerp (in EUR) according to three climate 

scenarios (actual climate, 2050, 2100) as calculated by the climate service. ............... 49	
Table 11: Streets of the Brederode neighbourhood and related surface in m2. ................... 51	



 

 
 
 
 

7 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

Table 12: Typology of available pumps and total capacity by the Southern cluster of the City 
of Antwerp for emergency. ..................................................................................... 51	

Table 13: The context of Rome. ..................................................................................... 54	
Table 14: Summary of socioeconomic impacts by each climate service into each 

demonstration case as retrieved from impact assessment exercise. ............................ 68	
 

 
ASPB (Agència de Salut Pública de Barcelona) 
CBA (Cost-Benefit Analysis) 
CEA (Cost-Effectiveness Analysis) 
GHG (Greenhouse Gas Emissions) 
HEAT (Health Economic Assessment Tool) 
MCA (Multi-Criteria Analysis) 
RoI (Return of Investments) 
SCC (Social Cost of Carbon) 
SECAP (Sustainable Energy and Climate Action Plan) 
SIA (Swiss Society of Engineers and Architects) 
SSBAR (Soprintendenza Speciale Archeologia, Belle Arti e Paesaggio di Roma) 
TMY (Typical Meteorological Year) 
UHI (Urban Heat Island) 
WP (Work Package) 
WTP (Willingness to Pay) 
  



 

 
 
 
 

8 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

 
This deliverable (D6.3) represents the third step of the socioeconomic impact assessment 
activities conducted into the Work Package 6 (WP6) of the Climate-fit.city project. The 
deliverable provides an assessment of the socioeconomic impacts by the climate services for 
each of the six demonstration cases, as it follows: Climate and Health, Building Energy, Urban 
Planning, Active Mobility, Emergency Planning, and Cultural Heritage. Impact assessment is 
based on the methodological framework that was developed in D6.1 to evaluate the situation 
into each demonstration case by hypothesising the full implementation of each climate service. 
The methodological framework for impact assessment consisted in the development of a zero 
baseline scenario, that is the existing condition of the demonstration case without the climate 
service (ex-ante) (see deliverable D6.2). From this scenario, four impact areas (public service 
effectiveness, economic impacts, policy impacts, and social impacts) and related sub-areas 
were identified for the socioeconomic impact assessment. Based on this, the current 
deliverable D6.3 conducts socioeconomic impact assessment for each demonstration case 
after the release of each climate service (ex-post assessment). To do this, several analytical 
methods have been employed, including Cost-Benefit Analysis (CBA), Multi-Criteria Analysis 
(MCA), and Willingness to Pay (WTP).  
 
Data gathering occurred through primary and secondary data provided by partners and key 
stakeholders during specific focus groups for socioeconomic impact assessment (conducted 
into each participating cities between November 2018 and January 2019) and simultaneous 
interviews conducted by phone, confcall and email exchanges with relevant stakeholders. The 
socioeconomic impact assessment covered the four impact areas identified in D6.1 (public 
service effectiveness impacts, economic impacts, policy impacts, and social impacts). During 
the assessment, a new impact area was identified, namely “Raising awareness”, that was not 
taken into account in previous steps of the project. This new area emerged for most of the 
demonstration cases and therefore it was decided to integrate it into the impact assessment 
framework. The next paragraphs summarize the findings of socioeconomic impact assessment 
for each demonstration case. 
  
For the demonstration case of Active Mobility, it was found that the climate service provides 
relevant background information about weather and climate. These information can make 
more effective the public service provision, including bike paths for citizens in Vienna. In this 
way, it was found that the climate service contributes to improve bike paths to accommodate 
climate and non-climate related needs of bike-users (e.g., shadowing and green areas along 
bike paths, improving bike path services on less accessible areas). In terms of economic 
impacts, it was calculated that the use of the climate service with an increase into bike rate 
usage can lead to better health for citizens in Vienna, with a related cost saving for prevented 
deaths equal approximately to 37.5 mln. EUR per year. Meanwhile, bike usage allows to save 
costs for CO2 emissions, quantified approximately to 3.60 mln. EUR per year. In terms of 
social impacts, the climate service supports the development of synergies with smart projects 
for improving quality of life in Vienna and aiming at improving local environment. Finally, the 
climate service provides inputs for awareness-raising measures about bike benefits and climate 
change-related issues, as well as supports information campaigns about the benefits of cycling 
practice. 
 
For the demonstration case of Climate and Health, the climate service - deployed in Barcellona 
- provides useful background information towards a better knowledge of the most vulnerable 
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areas with reference to heat waves. These information increase collaboration among different 
agencies at local level for improving effectiveness in heat wave emergency response, and 
foster discussion among organizations about how to improve the understanding of heat waves 
vulnerability. In terms of economic costs, with an investment of just 414,509 EUR along the 
timespan of the project, the climate service can contribute to save lives with a related cost 
reduction of approximately 18 mln. per year (thanks to a reduction of deaths attributable to 
heat waves). In terms of policy impacts, the data provided by the climate service support an 
improvement of heat wave vulnerability maps for Barcelona, to be used into existing and under 
development policies for urban planning and climate. In addition, these data complement and 
potentially integrate vulnerability maps and indicators already existing for Barcelona. 
Meanwhile, data from the climate service also represent a background for the development of 
macrobuilding regulations into urban planning. With a more in detail knowledge of spatial heat 
wave vulnerability, and additional research in the field, building and built environment 
standards can be indeed revised to avoid heat stress in vulnerable areas. In this way, the 
climate service also supports the development of regenerative solutions for buildings into more 
sensitive areas to heat waves, also by leading to changes in the design and fabric of 
development areas. Meanwhile, in terms of raising awareness, the climate service improves 
communication around heat-related issues to the general public. 
 
For the demonstration case of Building Energy, assessment activities have found that the 
climate service has economic impacts that need further refinement for their quantification. It 
was found that heating costs will be reduced due to warmer winters but cooling energy 
demand will rise up according to climate scenarios and locations. In addition, the climate 
service has impacts on policies, as it provides information for updating policies and building 
standards at national and local level. At national level, it provides relevant information for 
revising the Swiss building standards and regulations as prepared by the Swiss Society of 
Engineers and Architects (SIA). Meanwhile, in Bern and Bern Canton, it represents a 
background for developing and implementing specific policies on energy efficiency. Indirectly, 
the climate service also contributes to change the architectural culture in Switzerland, by 
fostering changes in the way houses are planned and built and leading to a shift from 
traditional building materials to more modern and efficient ones. The climate service could be 
used by policy makers for reducing social inequalities as it provides data for improving energy 
efficiency into social housing. This has positive impacts on low income individuals and families 
that can save money on energy bills. Finally, the climate service contributes to raise awareness 
about climate change-related issues among both professionals (e.g., building companies, 
energy providers) and the general public. The climate service also increases the services 
provided by the project partner Meteotest, as the company has more available data to be 
offered on the national and international market of climate services. 
 
For the demonstration case of Urban Planning, it was found that the climate service improves 
public service effectiveness by supporting the integration of climate change and sustainability 
into urban policies and planning practice, in particular around greenery into land use and built 
environment. In addition, the climate service represents a platform providing useful data to 
foster cooperation between City Councils of the three selected cities (in particular Ostrava) 
and regional governments (in particular the Moravia-Silesia region). In addition, the climate 
service could contribute to improve city attractiveness (e.g. Ostrava) by attracting internal and 
foreign entrepreneurs aiming at investing in tourism and retail. In terms of economic costs, 
the assessment was conducted for the city of Prague. The contribution by the climate service 
in the implementation of new green areas in Prague leads to a cost reduction of approximately 
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4.5 mln EUR thanks to CO2 emissions sequestered each year. In terms of urban planning, the 
climate service supports the compliance of local urban planning policies with national urban, 
environmental and climate change policies. In Prague, the climate service provides relevant 
data supporting the Strategy of Adaptation to Climate Change by the City of Prague. In 
Ostrava, it supports the integration of Urban Heat Island (UHI) policies into urban planning 
topics (green areas, water management). Meanwhile, in Hodonín it supports the City Council 
in the development of new green areas, also contributing to increase city attractiveness. 
   
In the demonstration case of Emergency Planning, the climate service highly contributes to 
increase public service effectiveness. It allows to gain deeper knowledge on the most 
vulnerable areas to pluvial floods in Antwerp. In this way, it contributes to prioritize emergency 
interventions in the most flooded areas and to better allocate emergency equipment (pumps, 
sandbags, personnel) into flooded areas. In addition, the climate service was also found 
supporting the prioritization of interventions on the most damaged public assets (e.g. power 
cabins or metro stations). It also improves traffic management by supporting the selection of 
alternative traffic routes based on flooded areas. Meanwhile, the knowledge developed 
through the climate service data contributes to improve internal and external communication 
of emergency responder organizations. Stakeholders, however, also recognized that the 
service has a high potential, if further develoved, to provide real time flooding data and to 
provide therefore a real time tool to be used during flood emergency. The economic 
assessment exercise was conducted to quantify a reduction of costs related to flood damage 
in the affected neighbourhood of Brederode (Anversa), thanks to a faster intervention of the 
Fire Brigade and the City of Antwerp through pumping water in 20 minutes of flood peak. It 
was found that the reduction costs is equal to 2.5 EUR/m², to which further preparedness and 
emergency (not quantified yet) cost reduction related to measures on public and private assets 
and properties needs to be added. In terms of social impacts, the climate service supports the 
laboratories conducted by the City of Antwerp with citizens living into most vulnerable areas 
to foster individual adaptation. Accordingly, these laboratories can be integrated with flood 
preparedness measures thanks to the data provided by the climate service. In this way, the 
climate service provides knowledge to improve the capacity of citizens to act as first emergency 
responders in case of floods, therefore making more effective the whole emergency response. 
   
For the demonstration case of Cultural Heritage, the climate service supports the prioritization 
of interventions around climate change vulnerability of cultural heritage sites. In this way, it 
improves the governance of cultural heritage and makes the sector more attractive for tourists. 
In addition to this, it allows prioritizing investments according to the most pressing issues in 
terms of climate vulnerability into each site (e.g., degradation of building material, measures 
for adaptation and accessibility). The climate service also provides a better offer for tourists. 
Indeed, thanks to the data collected in the platform provided by the climate service, tourists 
have larger choice to opt for visiting the cultural heritage sites with better weather and climate 
conditions. In addition, the inclusion of less known sites on the platform allows them to be 
advertised on the platform and to be selected by tourists as alternative sites to the most 
famous sites of Rome (e.g. Colosseum or Fori Imperiali). Data on the platform also support 
tourists in being more prepared to local weather, e.g. with best equipment or a more in detail 
knowledge of adaptation measures into each site. In terms of policy impacts, the data released 
by the climate service also provides a common baseline to understand the most urgent 
weather and climate issues into cultural heritage sites, with potential for supporting 
environmental sustainability and energy efficiency interventions into cultural heritage sites. In 
addition, the data released by the climate service can also be integrated with those produced 
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for a key planning tool in the near future, such as the Sustainable Energy and Climate Action 
Plan (SECAP). 
 
As we have seen, the socioeconomic impact assessment exercise clearly shows that impacts 
are diversified for each demonstration case according to the specificities of the case, the goal 
of the climate service, and the kind of available data and stakeholders. In all the demonstration 
cases, diverse actual and potential added values exist in terms of public service effectiveness, 
economic impacts, policy impacts, and social impacts. These impacts offer a variegated 
landscape of impact areas and sub-areas that are touched upon by each climate service, as 
well as of stakeholders that have interest in using the climate service or in asking for its 
support. Generally speaking, the climate services represent a useful tool (e.g., maps, climate 
scenarios) and scientific support to improve public service effectiveness for a range of services. 
Indeed, they prove to be interesting support services for evide-based policy making. They also 
contribute to reduce costs for the local and national health service thanks to CO2 emissions 
reduction and related reduction of pollution-related deaths. The climate services support 
governance and decision-making processes in policy and planning into each selected 
demonstration case, as well as create the opportunity for policy-makers and stakeholders to 
share reflections and knowledge about needs in urban areas around climate and climate 
change. In addition, climate services contribute to improve the local climate conditions in the 
cities, and to make available a number of useful data for a range of organizations, 
professionals, and the general public. Climate services also contribute to improve the quality 
of life in the city, by making available climatic data useful for a range of activities (e.g., 
commuting, housing, visiting cultural heritage, using public areas). Finally, the assessment 
revealed a further impact area that was not considered in previous project activities and that 
concerns raising awareness about climate change for the end-users, policy-makers and the 
general public too.  
 
From this overview of assessed impacts, it is clear that each climate service is a promising tool 
and support for exploring new ways to make profitable these climate services into market in 
order to better serve public and private organizations working into a range of sectors. We are 
aware of the fact that the impacts in each demonstration case depend on the availability an 
quality of background data and precision of climate change scenarios. In some cases, further 
development of the services or integration with other services would be needed in order to 
reach their full potentional. In order to investigate possible further development of these 
service, impacts will be further explored in upcoming phases of Climate-fit.city project. Results 
of further socioeconomic impact assessment activites will be presented in the last deliverable 
of WP6 (D6.4), that will focus on replication cases for each climate service.   
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The Climate-fit.city project aims at developing and delivering a series of different climate 
services into selected cities and urban areas in Europe. By employing updated scientific data 
on urban climate, these climate services support public and private end-users coping with 
climate-related issues into six demonstration cases, namely Climate and Health, Building 
Energy, Urban Planning, Active Mobility, Emergency Planning, and Cultural Heritage. Along the 
project, the Work Package 6 (WP6) conducts socio-economic impact assessment activities to 
analyse the potential impacts provided by climate services into each demonstration case. 
Previous steps of the WP6 consisted on the release of the deliverables D6.1 (on M12) and 
D6.2 (on M15). The D6.1 presented a literature review of the main climate change-related 
impacts for each demonstration case. Based on this literature review and on demonstration 
workshops and stakeholders meeting performed in the early stages of the project, the D6.1 
developed the socio-economic impact assessment framework and related methodology. 
Accordingly, the D6.1 identified four main impacts areas, including public service (impact on 
public service efficiency and effectiveness), economy (economic impact), policy (policy 
impact), and society (social impact). The socio-economic impact assessment methodological 
framework proposed into D6.1 was informed by previous EU projects including SEQUOIA 
(Passani et al., 2014), MAXICULTURE and IA4SI (Bellini et al., 2014; 2016; Passani et al., 
2015). The framework has been adapted on the main specificities of the Climate-fit.city 
project.  
 
The socioeconomic impact assessment framework is based on a comparison between the 
situation existing before the implementation of the climate service into each demonstration 
case (ex-ante) with the situation after the development and deployment of the climate service 
(ex-post). The D6.2 has set the zero baseline scenario existing before the implementation of 
the climate service. To do this, the preliminary socioeconomic impacts based on the full 
employment of the climate service were identified and assessed for each demonstration case. 
The assessment exercise reported the initial situation for each demonstration case in terms of 
impact and sub-impact areas as identified into D6.1, by using both qualitative and quantitative 
data. This allowed to gain a systemic understanding of the conditions which the climate service 
operates upon and leads to expected impacts.  
 
It is worthwhile pointing out that the along the course of the project (30 months) it is not 
possible observing all long-term impacts related to the the full implementation and usage of 
the climate services. Therefore, the socioeconomic impact assessment exercise mainly focuses 
on potentially expected impacts. On this regard, the assessment is based on two main 
assumptions:  

• First, the climate services are employed by following on a regular basis the scenarios 
designed by Climate-fit.city.  

• Second, policy-makers will fully exploit the new information and knowledge provided 
by the climate services, and act consequently.  

Against the background as provided by the previously described WP6 activities, this current 
deliverable (D6.3) will assess socioeconomic impacts in the ex-post scenario based on the 
situation expected after the full implementation of each climate service into the respective 
demonstration case. 
 
Beyond the specific impact areas mentioned above, it has to be noted that the main output 
by each climate service is to make available for a large range of stakeholders into each 
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demonstration case information about weather and climate that were not available at all or 
were dispersed and fragmented across different platforms and organizations. In this way, the 
Climate-fit.city project has already provided a general impact, related to the availability of 
climate services for stakeholders that otherwise would have had a restricted access. 
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The methodological framework proposed in D6.1 was developed on a set of methods that 
were expected to be employed to identify and assess expected monetary and non-monetary 
impacts by the climate services. In this way, the methodological framework included the 
following methods (see D6.1):  
 

• Cost-Benefit Analysis (CBA) 
• Multi-Criteria Analysis (MCA) 
• Willingness to Pay (WTP)  
• Return of Investment (RoI)  
• Cost-Effectiveness Analysis (CEA)  

 
We expected to re-define the framework according to the development of the project, the 
state of implementation for each climate service into each demonstration case, and the kind 
of available data. In this way, after the development of the zero baseline scenario and the 
data gathering for the first impact assessment (D6.2), it was decided that RoI and CEA will 
not be employed. RoI has not been employed in this assessment mainly due to lack of data. 
Similarly, CEA has not been employed because it was difficult to find available data about costs 
of alternative ways of producing the same or similar outputs. Due to the novelty of these 
climate services, very often stakeholders did not consider yet alternative ways for providing 
the same or similar outputs. Meanwhile, where alternatives were scheduled or implemented, 
their costs are scattered across different organizations taking part in the climate service 
deployment. This makes difficult collecting useful data for their assessment in the limited time 
of the research project. In this way, CBA, MCA and WTP have been the methods that have 
been employed for this assessment. They are briefly presented below.  

 
Cost-Benefit Analysis (CBA) has been largely employed to support decision-making in many 
social, economic and policy sectors. CBA expresses in monetary values both the inputs (costs) 
and outcomes (benefits) of a policy or a project. CBA allows to select the most profitable 
option by weighting the total expected costs of an option against the total expected benefits 
of one or more options. This allows comparing the specific monetary returns on investments 
with returns from investments into other social, economic, or policy areas. Not all goods and 
services, however, have a market price, therefore costs and benefits should be estimated by 
using a proxy (HM Treasury, 2018).  

 
Willingness to Pay (WTP) is the maximum price a consumer would be willing to pay for a 
specific quantity of a good or service. WTP represents a key baseline for businesses when 
pricing their goods or services, and it has been used to understand how much stakeholders 
were willing to pay for customizations and updates of the climate services as provided by the 
project.  
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Multi-Criteria Analysis (MCA) techniques allow to identify a most preferred option, to rank 
options, to select a limited number of suitable options for further detailed assessment, or to 
clearly distinguish acceptable from unacceptable options (Department for Communities and 
Local Government, 2009). MCA is very versatile and allows to cover a wide range of different 
methods, including structured, semi-subjective and socio-political methods that recognise 
existing alternative measures to monetary values (Carcary, 2009). For this project, it was 
expected to use MCA to aggregate qualitative positive and negative impacts in order to easily 
compare different impacts into each impact area and subarea. However, impacts for each 
demonstration case are so diverse and variegated that aggregation would have resulted in an 
inconsistent comparison across very different situations. In this way, we have considered and 
assessed impacts on a one to one case and did not proceed further with aggregation. In this 
assessment activity, MCA has not been employed for decision-making purposes, but is part of 
a structured framework in which keeping together potential impacts expressed in monetary 
terms with those that cannot be expressed in monetary terms.  

 
To assess socio-economic impacts by each climate service into the respective demonstration 
case with the aforementioned methods, data gathering was conducted through focus groups 
and interviews with key stakeholders. To assess non-monetary impacts, a focus group was 
conducted after each second demonstration workshop (between November 2018 and January 
2019) for each demonstration case. Participants in each focus group were the stakeholders 
who took part into the second demonstration workshops (see basic information in  Table 1 
and further details in deliverable D2.3). Focus groups lasted approximately 60 minutes, and 
aimed at assessing a range of potential, direct and indirect impacts expected for each climate 
service.  
 

Demonstration 
case 

Where When Participants’ typology 

Active Mobility Vienna 18th 
December 

2018 

3 Stakeholders representing the City of Vienna from: 
• Urban Development and Planning Department 
• Environmental Protection Department 
• Climate Protection Department 

Climate and 
Health 

Barcelona 21st 
November 

2018 

9 stakeholders, including: 
• three architects working into urban planning for the City of Barcelona 
• a member of the Environmental Health Service of the Public Health 

Agency of Catalonia 
• a member of the Environmental Service of the metropolitan area; 
• a professor of Geography, Universitat de Barcelona 
• a member of the Barcelona Public Health Agency 
• a member of the Catalan office of climate change 

Building Energy Bern 4th 
December 

2018 

6 stakeholders, from: 
• SIA 
• the University of Applied Sciences and Arts Northwestern Switzerland 
• City of Bern 
• Swiss Building Authority, 
• International Building Performance Simulation Association 
• Bern Canton (Departments of Public Works, Transport, and Energy) 
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Urban Planning Ostrava 24th 
November 

2018 

12 stakeholders from: 
• Department of Environmental Protection (Prague) 
• Departments of Environmental Protection, Strategic Development, 

and Urban Planning (Ostrava) 
• Department of City Development and the Mayor Cabinet of Hodonín 
• City Council of Hustopeče 
• Moravian Silesian Region 
• Academy of Science 
• Institute of Geonics in Ostrava 
• Technical University of Ostrava 
• Institute for Ecology of Industrial Areas in Katowice (Poland) 

Emergency 
Planning 

Antwerp 4th  
December 

2018 

13 stakeholders representing: 
• Department for Energy and Environment, Emergency Planning, 

Urban Development, Strategic Coordination, and Corporate Security 
by the City of Antwerp 

• Fire Brigade 
• local transportation company 
• energy companies 

Cultural 
Heritage 

Rome 10th 
January 

2019 

7 stakeholders from: 
• ARPALazio 
• Ministry of Culture, Regional Secretariat of Lazio 
• City Council of Rome 
• the Italian Ministry of Cultural and Environmental Heritage 

Table 1: Basic information for each focus group. 

Further to focus groups, specific interviews were conducted via confcalls, phone calls or email 
exchange with key stakeholders who accepted to further deepen the topics discussed in the 
focus groups. To assess monetary impacts, data were gathered from a range of secondary 
budgetary, economic and policy data as provided by partners in relation to a range of expected 
costs and benefits derived from the implementation of the service. These data have then been 
elaborated in accordance with the methodological framework presented above and are 
reported in the following chapters. It is worthwhile pointing out that each climate service could 
have a large number of social and economic variables to be considered for the assessment. In 
this way, the investigated topics are complex and the selected methods have been applied in 
a highly flexible way. It is also necessary to point out that expected impacts by each climate 
service will occur only if the climate service will be exploited for leading to changes into multi-
scale institutional policies or to revised organizations’ processes and practices. The knowledge 
gained through these impact assessment activities is key for informing market actors and 
policy-makers as part of an effective governance of long-term climate change policies and 
actions. Based on this, the next chapters will identify, present, and discuss the main expected 
impacts from each climate service into the respective demonstration case. 
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The climate service for the demonstration case of Active Mobility provides information on the 
sensitivity of bicycle traffic volume in Vienna (Austria) towards variations in meteorological 
conditions and on a city’s current and future climatic attractiveness towards cycling, including 
spatial and temporal variations. This information allows identifying regions or routes 
particularly exposed to meteorological conditions perceived as unattractive by the city’s 
cyclists. The service aims at supporting climate-inclusive bicycle traffic planning. It is delivered 
in the form of (i) a detailed service report including maps, figures, tables and interpretation 
guidelines of the analysis results and (ii) the separate provision of selected output data. The 
latter includes GeoTIFFs on cycling-relevant climate indices that user-partner Bike Citizens 
implemented as additional layers into their tool Bike Citizens Analytics. 
 

Dimension Measure 
Geographic area covered by the service 414,87 km2 

Population potentially affected by the service 1,867,582 (2017) 
Length of bike paths Approx. 1300 km 
Time per week on a bike by bike-users 2.1 hours 
Journeys per week on a bike by bike-users 5.1 

Table 2: The context of Vienna. 
Source Geographic area and population: https://www.wien.gv.at/statistik/pdf/viennainfigures-2017.pdf 

Source Length of nike paths: https://www.wien.info/en/vienna-for/sports/cycling 
Source Time and journey per week: https://www.bikecitizens.net/cities/vienna/ 

 
In the demonstration case of Active Mobility, impacts from the climate service are expected 
on the following areas: 
 

• public service effectiveness;  
• reduced costs for society linked to saved lives due to GHG emission 

reduction;  
• and, a range of urban policies.  
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Figure 1: Expected impacts by the climate service on the Active Mobility demonstration case. 

 
In the first case, impacts are expected on the bike transport infrastructure in Vienna, and in 
particularly on the bike paths. Indeed, information on weather and climate can lead to a better 
understanding on the interventions to be done on bike paths in relation to climate. Similarly, 
impacts are expected into traffic management and parking space provision. All these 
improvements will lead towards an increased attractiveness of active mobility practice through 
bike and therefore to an increase in bike usage for commuting and leisure. In turn, this will 
have positive impacts on GHG emissions abatement and on physical activity of citizens and 
commuters, with improvements into public health and reduction of collective health costs. In 
the case of policies, impacts are obviously expected on transport policies and will also occur 
for health and environmental policies. By improving these policies, a contribution is expected 
in GHG emissions reduction. These improved policies will also lead to an improvement into 
citizens’ wellbeing, including reduced inequalities in terms of e.g. health or transportation.  
 
The zero baseline scenario has shown the efforts by the city of Vienna in changing mobility 
trends towards an increasing usage of bike, recognizing transport by bike as a way to increase 
public health and reduce air pollution. According to D6.2 (Table 16, p. 87), the percentage of 
transport by motorized private transport in Vienna is constantly decreasing along the years 
(from 31 to 17% between 2010 and 2017) with a slight increment in the percentage of bike 
and public transport usage (from 6 to 7% in the same timespan). Between 1990 and 2014, 
however, the transport sector represents one of the sector that mostly contributed to GHG 
emissions in Vienna. Nevertheless, after an increase in GHG emissions from 1990 to 2005, 
there has been a slightly progressive decrease in the following years. With a similar trend, 
deaths related to Chronic Respiratory Diseases have been progressively decreased in Austria 
since 2000. Costs of these deaths in the country for 2014 have been estimated being equal to 
643.6 million Euros (0.19% of GDP), however these data are just proxy as they include other 
costs further to those related to air pollution. In terms of policies, Vienna has recently 
developed plans for coping with heat waves. It has also developed new urban planning tools 
to improve the condition of the built environment and green areas. These urban planning tools 
promote a shift into transportation modes in Vienna by favouring a shift from private motorized 
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transportation to active mobility by cycling and walking. In terms of quality of life, surveys by 
diverse sources have consistently reported Vienna as one of the most liveable cities in Europe, 
including in terms of environment, transportation and active mobility.  

 
As it has been shown above, the climate service provides economic impact in terms of both 
health benefits due to cycling and CO2 emissions reduction. These economic impacts have 
been calculated in terms of economic values of reduced mortality in Vienna due to cycling. 
These impacts have been calculated on the basis of baseline demographic and mobility data 
in Vienna (including cycling) retrieved from the study “Austria on the road 2013/2014” (bmvit, 
2016). Calculation has been performed by using the Health Economic Assessment Tool 
(HEAT) 1 , that is an open-access tool developed and designed by the WHO/European 
Commission to assess health economic impacts due to walking and/or cycling. HEAT is based 
on the best available evidence and transparent assumptions, and estimates the value of 
reduced mortality resulting from specified amounts of walking or cycling. Specifically, HEAT 
has been designed to answer the following question: If a given number of people regularly 
walk or cycle an amount of a given number of e.g. time or km, what is the economic value of 
the health benefits that occur as a result of the reduction in mortality due to their physical 
activity? In addition, HEAT can take into account the health effects from air pollution and 
effects on carbon emissions, and can be used as a stand-alone tool or to provide input into 
more comprehensive economic appraisal exercises, or prospective health impact assessments. 
 
According to bmvit (2016), people in Vienna (by considering people aged six years and older) 
roughly cycle about 121 million km/year by considering only workdays. The average daily 
distance per bike per person for a working day can be calculated by multiplying the share in 
distance per bike (1%) with the average daily travel distance of people in Vienna (46,000,000 
km), and dividing this number by Vienna’s population aged six years and older in 2014 
(1,634,176). This distance is then multiplied by Vienna’s population aged six years and older 
in 2016 (1,727,301), and the number of workdays in Austria in 2016 (249). This results in 121 
million km travelled by bicycle in Vienna on workdays in 2016. By repeating the same 
calculation for 2018, with a population of 1,770,944 for 247 workdays, the number of distance 
covered by cycling in Vienna is 123 million km. 
 
By extrapolating data from the permanent bicycle traffic monitoring stations of Bike Citizens, 
the bike trips tracked with the Bike Citizens App in Vienna on average per workday in 2016 
are approximately 108,000. The average tracked trip distance on workdays is 4.3 km. By 
multiplying the number of bike trips per workday with the average trip distance and the 
number of workdays in 2016 (249), it results in about 116 million km travelled by bicycle in 
Vienna on workdays in 2016. Both numbers, the one derived from “Austria on the road 
2013/2014” and the one derived from the Bike Citizens data, are in a similar magnitude. 
Therefore, the result of 116 mln km travelled by bicycle per year on workdays as retrieved 
from Bike Citizens data has been used for the assessment. 
 
The analyses of the Active Mobility climate service, however, also show that cyclists in Vienna 
are responding quite sensitively to variations in meteorological conditions. These analyses 
show that, as a theoretical potential, the annual bicycle traffic volume on workdays would be 

                                            
1 https://www.heatwalkingcycling.org/#homepage  
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about 70% higher if cyclists in Vienna were completely insensitive to variations in 
meteorological conditions. Notwithstanding this, these numbers could be used to provide proxy 
indications about the number of cyclists. Applying this number to the abovementioned 
kilometers travelled by bicycle per year gives a potential of roughly additional 81 mln. km 
travelled by bicycle per year on workdays. By summarizing these 81 mln. with the 116 mln. 
previously calculated, we obtain a total of 197 mln. km travelled by cycling per year on 
workdays. This value has been assumed as the baseline input data for the calculation of 
monetary impacts by cycling in Vienna through HEAT. By using this baseline data, HEAT 
calculated an increase of 2 minutes of cycling time per person (all inhabitants in Vienna, 
1,770,944) and workday. 
 

 
Based on these data, HEAT calculates that 53 premature deaths can be prevented each year. 
However, we have considered that the service contributes just to a part of the reduction of 
premature deaths as many factors outside the ones covered by the climate service can 
influence these projections. Therefore, we have estimated a maximum contribution of 20%2 
on the reduction of premature deaths. In this way, we have considered 10 as a reasonable 
number of saved life per year thanks to the fully implementation and operationalization of the 
climate service. To calculate cost saving, we use the Value of Statistical Life (VSL) for Austria 
as adopted by HEAT, that is equal to 3.75 mln EUR/death. By multiplying 10 times, the cost 
saving for prevented deaths thanks to cycling corresponds to approximately EUR 37.5 mln. 
per year.  
 

 
By using the same input data to assess cost saving for CO2 emissions thanks to cycling, HEAT 
assesses a reduction of 14.599 tons of CO2 equivalents per year, with 3 premature deaths 
prevented each per year. Also in this case it is assumed that the climate service contributes 
just to a a maximum contribution of 20% by the climate service on the reduction of premature 
deaths, as many factors outside the ones covered by the climate service can influence these 
projections. Therefore, we consider a contribution to 2.920 tons of CO2 reduction and to 0.6 
as number of saved life per year. To calculate the cost saving, HEAT also employs the Social 
Cost of Carbon (SCC) indicator, that is substantially defined as the marginal global damage 
costs of one additional tonne of carbon emitted to the atmosphere today3. HEAT considers 
this SCC as equal to EUR 46.3 to per ton equivalent. Meanwhile, as aforementioned, the VSL 
for Austria equal to 3.75 mln EUR per premature death as employed bt HEAT. In this way, we 
can apply the SCC to a CO2 reduction of 2.920 tons, and obtain 1.35 mln EUR as saving costs 
for CO2 emissions. Further to this, we can apply the VSL for 0.6 saved life per year, and obtain 
2.25 mln EUR as saving costs for saved life. By summing these two costs, we obtain 3.60 mln 
EUR of cost saving for CO2 emission reductions thanks to the full operationalization of the 
climate service. 

                                            
2 Based on T6 previous experience in impact assessment of European research projects, 20% of cost 
reduction can be considered a reasonable threshold for decision makers. A cost saving lesser than 20% 
could been sees not sufficient for the investments needed for policy changes. However, it is important 
to stress that this is an estimation because, when deciding for policy changes, the cost saving is only 
one of the variable considered and there is no consensus in literature around thresholds to assess the 
project performance and for what should considered an optimal cost saving for public investiments (see 
e.g. European Union, 2015; Kerzner, 2017). 
3 https://www.oecd.org/env/cc/37321411.pdf  
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A focus group was conducted on 18th December 2018 to gain an understanding of impacts by 
climate change as expected by relevant stakeholders. Participants in the focus group were 
three representatives of the Municipal Departments of City of Vienna, including Urban 
Development and Planning (incl. Mobility Strategies), Environmental Protection, and Climate 
Protection (see D2.3). Stakeholders revealed that the Active Mobility climate service provides 
relevant background information about weather and climate. First of all, the climate service 
provides background information about weather and climate. Indeed, stakeholders argued 
that this is a starting point for an increase into bike usage rate, as people can be more 
motivated to use bike for travelling and commuting around the city when they know weather 
and climate conditions. However, stakeholders pointed out that effective measures should be 
undertaken for reducing the sensitivity of cyclists to variations in meteorological conditions. 
Accordingly, these measures would result in noticeable increases of bike usage, with indirect 
impacts on public service effectiveness. Further to contributing to an increase into bike usage 
(number of people, reasons for bike commuting), the climate service will indeed also lead to 
an improvement of bike paths to better accommodated climate and non-climate related needs 
of bike-users. For example, an increased knowledge in weather and climate conditions can 
lead to a better provision of shadowing and green areas on the paths  or in nearby areas. 
Meanwhile, this will also lead to an improvement of bike paths accessibility into more 
peripheral areas, or to a more regular maintenance for e.g. pavements and cleaning. Finally, 
stakeholders also revealed that such as understanding of impacts by the climate service is 
necessary to have clear information about the expected effectiveness of actions. For example, 
understanding the effect of changes in the stock of trees or of shading elements, the extent 
of bodies of water, and other green and blue elements on the exposure to heat stress of roads 
and regions is essential to have clearer ideas about future planning and needs of bike paths 
in Vienna. Based on this, stakeholders claimed that impacts by the climate service occur mainly 
indirectly through the provision of useful weather and climate information that will be key for 
making more effective the public service provision and for implementing relevant policies. 

 
The stakeholders participating in the focus group argued that the climate service provides 
interesting inputs for awareness-raising measures and information campaigns. For instance, 
by knowing that the annual bike usage rate could be increased by up to 70% if people 
responded less sensitively to variations in meteorological conditions is considered a relevant 
background information also for communication purpose. As service providers reported within 
an email exchange for this assessment, population in Vienna is not aware yet of the existing 
opportunity for using bike into their everyday. For example, the fact that several working place 
also include shower could represent an input for using bike for travel commuting. Meanwhile, 
the city of Vienna is funding the construction of roofed private bicycle parking areas, but only 
few building owners or building administrations are aware of this funding opportunity. In this 
way, the climate service could raise more awareness about the benefits of cycling and on the 
opportunities existing in Vienna to commute by bike. 

 
The climate service can have indirect impacts on improving the quality of cycling and of life 
for citizens in Vienna. Indeed, the data provided by the service and those deriving from the 
Active Mobility service can provide benefits for smart city projects dealing with mobility issues 
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in Vienna. As an example, a stakeholder participating in the focus group mentioned that the 
climate service can support the smart city urban renewal initiative “Smarter Together”, which 
is co-funded by the EU as part of the H2020 research program. Such initiative accompanies 
the implementation of various projects in the district of Simmering4 between Simmeringer 
Hauptstraße (an ancient main street axis) and the eastern railway line (district areas of 
Geiselberg, Enkplatz, Braunhuberviertel). With this project, 21000 inhabitants in the district 
area will benefit from smart project solutions for brownfield refurbishment, energy, mobility 
and information and communication technologies. In this way, this could represent an 
opportunity for developing synergies with other projects as well as for integrating positive 
impacts by the climate service on this demonstration case with other similar parallel 
opportunities existing into Vienna. 
  

                                            
4 https://www.smarter-together.eu/cities/vienna#/  
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The purpose of the Climate and Health Service is to assess heat related mortality risks in the 
city of Barcelona. The climate service specifically includes (i) the description of human 
vulnerability to heat in the different parts of the city, (ii) the analysis of vulnerability inequalities 
and differences associated with factors such as age, sex and education, (iii) the study of 
changes in vulnerability during recent decades, and (iv) the provision of fit-for-purpose 
information for the development of future adaptation measures. VITO’s urban climate model 
UrbClim was designed to reproduce UHI effects and heat-stress at the urban scale with a 
minimum amount of computational power. In this way, the climate service combines 
information related to the urban structure to generate local climate data at very high 
resolution. Urban climate data is available for a 30-year historical period (1987-2016), and 
climate projections are provided up to the year 2100. The selected climate variables are daily 
air temperatures (minimum, mean, maximum and dew point) and relative humidity.  
 
The climate service was expected to have the following impacts: 

• intervening on heat waves vulnerability scenarios in the city of Barcelona by 
contributing to map and refine spatial analysis of heat wave-related 
vulnerability; 

• improved effectiveness public service effectiveness, in terms of early warning system 
and of the emergency response capacities by public hospitals. This would lead to 
improvements into the public health system and to the citizens’ health, 
particularly for those individuals and groups most vulnerable to heat and heat waves; 

• thanks to previous impacts, there will be cost saving for the public sector (e.g. 
City Council of Barcelona or Government of Catalonia), e.g. in terms of saved lives or 
hospitalization; 

• improvements for a range of policies related to heat waves involving key aspects of 
urban life, such as health, housing, and social policies. Also in this case, these 
impacts would lead to cost saving in terms of saved human lives.  

• given that differences into population exist in relation to vulnerability to heat wave in 
Barcelona, social impacts were expected by increasing the protection of the most 
vulnerable individuals and groups, with a reduction of inequalities among 
citizens and the improvement in the quality of life in the city of Barcelona.  

Below, Table 3 summarizes the context of the city of Barcelona, while Figure 2 summarizes 
the impacts that were expected from the climate service. 

 

Dimension Measure 
Geographic area covered by the service 101,35 km2 

Population potentially affected by the service 1,620,343 (2018) 
Number of people >65 years old 338,034 

Frequency of heat waves 1 every 4 years 
Table 3: The context of Barcelona. 

Source Geographic area and population: http://www.idescat.cat/emex/?lang=en&id=080193. 
Source Number of people >54:  https://www.citypopulation.de/php/spain-cataluna.php?cityid=08019 

Source Frequency of heat waves: http://lameva.barcelona.cat/barcelona-pel-
clima/sites/default/files/documents/eng_summary_heat_waves.pdf 

 



 

 
 
 
 

24 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

 
Figure 2: Expected impacts by the climate service on the Climate and Health demonstration case. 

The zero baseline scenario revealed an high socioeconomic vulnerability of Barcelona to heat 
waves. The number of deaths attributable to heat waves in Barcelona is equal to over 170.000 
in the time span 1992-2015. Higher rates were found for women in comparison with men. 
Meanwhile, difference in mortality exists in relation to age and educational level. In addition, 
spatial differences have been found in terms of vulnerability to heat waves, with some 
neighbourhoods more vulnerable than others. The Ajuntament of Barcelona, however, in 
recent years made progress in developing planning and policies documents able to cope with 
climate change-related issues, including heat waves and related emergency planning. For 
example, an emergency plan to cope with heat stress and waves has been delivered in 2017 
(Agència de Salut Pública de Catalonia, ASPCAT, 2017). The plan establishes measures and 
procedures for early warning systems in case of heat. Meanwhile, ambitious policies for 
improving public transport and urban mobility exist, also with the goal of reducing 
anthropogenic contribution to climate change and UHI. Likewise, policies exist for improving 
housing quality in the whole city and for partially reducing social inequalities in terms of 
vulnerability to heat waves.  

 
For gathering socioeconomic impact assessment data, a focus group was conducted Barcelona 
on 21st November 2018. The focus group was attended by project partners and 9 key 
stakeholders from different organizations (see D2.3), including: three architects working into 
urban planning for the City of Barcelona; a member of the Environmental Health Service of 
the Public Health Agency of Catalonia (Servei de Salut Ambiental de la Agència Salut Publica, 
Catalonia): a member of the Environmental Service of the metropolitan area (Servei Medi 
ambient del Area metropolitana); a member of Barcelona regional; a professor of Geography, 
Universitat de Barcelona; a member of the Barcelona Public Health Agency (Agència de Salut 
Publica de Barcelona); and, a member of the Catalan office of climate change. Stakeholders 
recognised that the climate service contributes to reduce heat wave vulnerability in Barcelona 
by making available relevant data to be used in procedures and operations by different 



 

 
 
 
 

25 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

organizations and government agencies responding to heat waves. Details about the impacts 
will be shown below.  

 
Stakeholders revealed that the climate service produces a number of data to be used as a 
background knowledge for improving public service effectiveness. Indeed, through a better 
understanding of the areas that are most vulnerable to heat waves in Barcelona, there will be 
an improvement of heat waves early warning system in the city in terms of a better 
preparedness of emergency responders (at city, hospitals, local communities, and emergency 
service level). This can lead in turn to the creation of stronger networks among first responders 
and rescuers. Stakeholders also highlighted that further impacts on public service effectiveness 
come from an increasing collaboration among different agencies at local level. Accordingly, 
the interactions that occurred among and between climate data providers, service providers 
and users partners during the climate service development led to an increase request  for co-
design process. In this way, stakeholders recognized the capacity by the climate service to 
foster a discussion among different organizations about how improving an understanding of 
heat waves vulnerability and related tools. This was considered an impact to promote 
discussion around climate data to be used for vulnerability understanding.   

 
 

 
To conduct monetary impact assessment for the Climate and Health climate service, we made 
the hypothesis that an economic investment into the climate service for the 30 months of the 
Climate-fit.city project supports improvements in knowledge on spatial vulnerability and 
effectiveness of early warning systems and interventions by the public health sector. From this 
investment, economic benefits can be reached by saving a given number of life per year from 
heat-wave related mortality. In this way, costs for to the implementation and medium term 
maintenance of the service will eventually lead to higher economic benefits for individuals, 
families and the whole society. We have assumed that the cost saving can be approximated 
by using the Value of Statistical Life (VSL) for Spain as identified by Martínez Pérez et al. 
(2015) and calculated on the base of VSL evaluation of road accidents-related mortality in 
Spain (Abellán Perpiñán et al., 2011). Accordingly, the VSL in Spain is equal to 1.827 million 
USD, approximately 1.6 million EUR (Martínez Pérez et al., 2015).  
 

 
Costs for the climate service can be considered the ones that have been employed into the 
Climate-fit-city project to cover costs of the partners involved into the demonstration case of 
Barcelona. These costs have been retrieved from the Grant Agreement Number 730004  -  
PUCS of the Climate-fit.city project, and can be summarized as “direct personnel costs”, “other 
direct costs”, and “indirect costs” as defined in the document. Accordingly, direct personnel 
costs include costs for employees or equivalent; natural persons under direct contract; 
seconded persons; and personnel for providing access to research infrastructure. Other direct 
costs include costs covering travel, equipment, other goods and services, and costs of large 
research infrastructure. Finally, indirect costs are those costs to be connected with e.g. 
infrastructures, buildings and plant, water/gas/electricity, maintenance, insurance, supplies, 
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communication and connection costs, etc. All these costs are equal to 408.750 EUR as invested 
by the Climate-fit-city project.  
 
In addition, Agència de Salut Pública de Barcelona (ASPB) partners confirmed that additional 
maintenance costs for the climate service once the project will be finished should consider: 
 

• 1 month of work distributed over the year of an ASPB technician to include more 
temperature-mortality indicators in the website and update some of the existing one 

• and, the licence of the server where the interactive app Shiny is hosted5. 
 
The cost of the ASPB Technician includes the gross monthly wage of the technician, equal to 
4.148,21 EUR, and other indirect expenses (e.g., fees), equal to 610,62 EUR, for a total of 
4.758,82 EUR. It also includes an annual standard subscription for the server is equal to 1.000 
EUR. The total of these two costs is equal to 5.759 EUR. We can therefore assume that the 
annual costs are equal to the sum of costs reported in the Grant Agreement (408.750) and 
the maintenance costs (5.759), for a total of 414.509 EUR. 
 

 
Climate-fit-city partners of ASPB calculated the number of total annual attributable deaths due 
to heat waves in the timespan 1987-2016, by considering only summer months. Partners 
calculated data for different definitions of heat waves. For this economic impact assessment, 
we have used the data based on an adapted version of the definition of heat wave as proposed 
by the EuroHEAT project (D’Ippoliti et al., 2010) as it allows more possibility to compare with 
other similar studies on the topic.  
Similarly to EuroHEAT definition, we have defined heat waves based on summer months (June-
August). 
 

• periods of at least two days with maximum apparent temperature (Tappmax) 
exceeding the 90th percentile of the monthly distribution of the previous ten years, or 

• periods of a least two days in which minimum temperature (Tmin) exceeds the monthly 
90th percentile of the previous ten years and Tappmax exceeds the median monthly 
value of the previous ten years. 

  
The annual number of attributable deaths due to heatwaves in Barcelona in the time span 
1987-2016 are reported in  

Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

Deaths 95 86 114 93 21 41 30 49 19 42 21 44 7 30 103 

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Deaths 88 368 26 58 114 3 10 41 29 3 24 5 4 40 26 

 
Table 4 below. 
 

                

                

                

                                            
5 https://www.shinyapps.io  
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Year 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 

Deaths 95 86 114 93 21 41 30 49 19 42 21 44 7 30 103 

Year 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Deaths 88 368 26 58 114 3 10 41 29 3 24 5 4 40 26 

 
Table 4: Annual number of attributable deaths due to heatwaves in Barcelona. 

The total number of attributable deaths is equal to 1734, with an annual average of 56. By 
considering the aforementioned VSL of 1.6 mln EUR, the annual costs for deaths attributable 
to heat waves in Barcelona are equal to approximately 89.6 mln EUR. At the current stage of 
implementation of the climate service it is not possible to quantify in detail the contribution 
the climate service will have in the reduction of heat wave- and stress-related mortality. This 
uncertainlty is due to the fact that the climate service is not yet fully integrated in the everyday 
routine of public stakeholders in Barcelona. However, we have assumed that the climate 
service can reasonably contribute up to 20%6 to a reduction of heat wave-related deaths. 
Following this hypothesis, this would lead to a reduction of costs for approximately 17.92 mln 
EUR. 
 

 
After having calculated costs and benefits of the climate service, we have applied a CBA 
formula to assess the economic impacts of the climate service. We have adopted the following 
formula to calculate costs and benefits of the climate service: 
 
CBA = [�Bi/(1+d)i] / [�Ci/(1+d)i] 
 
Where: 
Bi = the project’s benefit in year i, where i = 0 to n years 
Ci = the project’s costs in year i, where i = 0 to n years 
d = the discount rate 
 
According to monthly updtated calculations of discount rates by the European Commission7, 
the discount rate for Spain is equal to -0.13 as per 1st April 2019. In this way CBA will be equal 
to: 
  
[414,509/(1-0.13)] / [17,920,000/(1-0.13)], that is  
 
476,447.13/20,597,701= 0.023. 
 
This means that the economic benefits of the Climate and Health climate service are much 
higher than its costs in terms of investments to implement, run, and maintain the climate 
service.  

                                            
6 See Footnote 2. 
7 http://ec.europa.eu/competition/state_aid/legislation/base_rates2019_04_en.pdf  
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According to the zero baseline scenario (D6.2), the climate service was expected to positively 
impact on a range of policies developed by different organizations in Barcelona or with interest 
for Barcelona. These policies included:  

• the Action Plan for the Prevention of Heat-Wave Effects on Health (Agència de Salut 
Pública de Catalonia, ASPCAT, 2017) for heat wave prevention 

• the Barcelona Right to Housing Plan (Ajuntament de Barcelona, 2016), a new housing 
plan to meet the urban housing challenges 

• the Urban Mobility Plan (Ajuntament de Barcelona, 2014)  
• the Plan of Green Areas and Biodiversity for Barcelona 2020 (Ajuntament de Barcelona, 

2016a); and 
• the Tree Management Plan (Àrea d’Ecologia Urbana. Ajuntament de Barcelona, 2017) 

On this respect, stakeholders participating in the focus group claimed that by supporting an 
in-depth understanding of the relationships existing between heat waves and mortality, the 
climate service contributes to provide different organizations with useful background 
information for improving or creating policies associated or transversal to heat waves. For 
example, these information can support an improvements into health policies in Barcelona. On 
this specific case, a stakeholder reported the example of maps that have been elaborated into 
the Climate Plan of the City Council of Barcelona (Pla Clima) but do not include variables 
directly related to the health issues of Barcelona. Through the data provided by the climate 
service, these maps will be improved with more in detail information about spatial 
representation of vulnerability. In turn, this has positive impacts on the whole plan, as it will 
provide more effective guidelines and actions to improve emergency response to heat waves. 
Further to this, stakeholders also added that the data provided by the climate service 
complement other existing heat vulnerability maps and indicators in Barcelona and that further 
integrations would be valuable to offer a more complete picture of the situation.  
 
During the focus group, it was also mentioned that the climate service - if opportunely 
integrated with other services and datasets – could become an useful tool for urban planning. 
For example, a stakeholder argued that the data provided with the climate service represent 
a background for the development of macro building regulations to be included into the urban 
planning plan (Pla Director) of Barcelona. Indeed, this stakeholder argued that this plan needs 
better data in relation to heat and heat stress parameters that can be modified at the macro 
level by urban planning policies. Accordingly, the opportunity to integrate the climate service 
with those developed by other cases in Climate-fit.city emerged. Indeed, the climate service 
can support data development in terms to e.g. the contribution by green areas in mitigating 
heat and heat stress, the contribution by albedo to heat, or the existing relations between the 
characteristics of building materials and the formation of heat stress or UHI. In this way, on 
the one side data from the climate service can support the creation and development of various 
scenarios in relation to these macro parameters. On the other side, the climate service can 
support the development of regenerative solutions for buildings (e.g., energy efficiency, better 
design) into those areas that are more sensitive to heat waves. According to the stakeholder, 
this can eventually lead to changes in the current morphology of the urban fabric and in future 
design of development areas.   
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Stakeholders recognized that the climate service provides a significant background for the 
communication and dissemination of knowledge about heat waves and related vulnerability to 
the general public. On this regard, stakeholders also added that the climate service contributed 
to the development of direct and friendly mechanisms to communicate heat and heat waves-
related problems to the general public. With the service, indeed, citizens will know the 
sensitivity of their area to heat and heat waves, and act accordingly. In addition, citizens can 
understand more about the heat wave monitoring activity as developed and implemented in 
Barcelona.  

 
Data provided by ASPB (see  

Year Men >65 Women 
>65 

1987 28 57 
1988 25 54 
1989 31 69 
1990 27 58 
1991 5 13 
1992 13 24 
1993 9 16 
1994 14 29 
1995 4 14 
1996 14 23 
1997 6 12 
1998 15 27 
1999 2 4 
2000 8 21 
2001 33 66 
2002 26 61 
2003 109 264 
2004 8 17 
2005 17 38 
2006 32 83 
2007 1 2 
2008 3 6 
2009 14 25 
2010 8 20 
2011 1 3 
2012 8 15 
2013 1 4 
2014 1 2 
2015 13 27 
2016 10 16 
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Table 5) report differences in deaths for men and women >65 years attributable to heatwaves 
in Barcelona between 1987 and 2016. As for data in the previous section, also in this case 
ASPB partners calculated data by using the adapted definition of heat waves as proposed by 
the EuroHEAT project (D’Ippoliti et al., 2010). Accordingly, the Table shows that the 
attributable deaths for women are always higher than the ones for men, sometimes with more 
than double values (e.g., 1988, 1989). At the current state of implementation of the public 
service, it is not possible to eastablish a clear contribution by the climate service on 
differentiated impacts on men and women. Similarly, one of the topic addressed by the service 
was related to the possible correlation between UHI effect/heat waves and socio-economic 
condition of different neighbourhoods in Barcellona. The hypotesis was that some of the more 
disadvantaged neighbourhoods were also the most exposed ones to heatwave. However, data 
did not show clear evidences of this correlation, that should therefore be further investigated 
in detail. In this sense, the expected impacts by the climate service on social inequealities are 
not clearly identifiable at the current stage.   
 

Year Men >65 Women 
>65 

1987 28 57 
1988 25 54 
1989 31 69 
1990 27 58 
1991 5 13 
1992 13 24 
1993 9 16 
1994 14 29 
1995 4 14 
1996 14 23 
1997 6 12 
1998 15 27 
1999 2 4 
2000 8 21 
2001 33 66 
2002 26 61 
2003 109 264 
2004 8 17 
2005 17 38 
2006 32 83 
2007 1 2 
2008 3 6 
2009 14 25 
2010 8 20 
2011 1 3 
2012 8 15 
2013 1 4 
2014 1 2 
2015 13 27 
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2016 10 16 
Table 5: Annual number of attributable deaths for men and women >65 years due to heatwaves in 
Barcelona. 

 
In the focus group, stakeholders said that the climate service can be refined for a clearer 
understanding of the actual size of the socioeconomic impacts. Accordingly, the service can 
be improved with a further definition of the variables that are being used as background data 
for the development of vulnerability maps. Meanwhile, the climate service can be improved 
with a deeper understanding of the reasons generating vulnerability “on the ground” and its 
related scale. On this regard, stakeholders suggested to further investigate the relation 
between individual characteristics of mortality (such as degree of isolation, the orientation of 
the building, mobility of people, pregress health situation of citizens) and the variables and 
data to be used for calculating heat wave-related mortality. These suggestions will contribute 
to better establish priorities into the public service, and to set policies, targets and strategies 
accordingly. All these suggestions have been already taken carefully into consideration for the 
refinement of the climate service in the replication case of London, that is currently under 
development.  
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The climate service for the demonstration case of Building Energy aimed at generating typical 
temperature data to be used for the simulation of building cooling and heating loads and 
thermal comfort levels for three of buildings types (single family house, apartment building, 
and office building) in central, suburban, and countryside areas of Bern (Switzerland). For the 
Building Energy Service, Meteotest enhanced its Meteonorm software8 to account for urban 
climate conditions, in particular the UHI effect, using UrbClim output fields. This entailed the 
stochastic generation of time series of a so-called Typical Meteorological Year (TMY), both for 
the current situation and under future climate conditions. To show the importance of taking 
climate and urban effects into account, existing standard TMYs are compared to urbanized 
TMYs under current and future climate conditions. Whereas differences between existing 
standard TMYs and current urbanized TMYs turn out to be rather small, future urbanized TMYs 
differ considerably from standard TMYs.  
 

Dimension Measure 
Geographic area covered by the 
service 

51,62 km2 

Population potentially affected 
by the service 

133,798 

Electricity consumption 16,874 kWh (Bern Canton) 
Energy costs for household 2850 EUR (Bern Canton) 

Table 6: The context of Bern. 
Source Geographic area and population: Wikipedia. 

Source Electricity consumption and energy cost: http://www.cesifo-group.de/DocDL/cesifo1_wp7195.pdf 
 
The climate service was expected to deliver impacts on the following areas: 

• energy efficiency of private buildings and energy efficiency policies;  
• improvements for thermal comfort and GHG emissions abatement; 
• a better indoor environment thanks to improved building energy efficiency, with cost 

saving for both householders and companies (e.g., reduction in GHG emissions and 
use of air conditioning); 

• benefits for indoor workers, including a better thermal comfort in working days that 
potentially leads to a more comfortable indoor environment and in turn to an increment 
of productivity; 

• saving costs for local governments thanks to GHG emissions abatement and a 
consequent improvement into citizens’ health; 

• impacts on housing policies and associate dimensions such as building construction 
standards, the use of material, or the urban form;  

• impacts on the built environment policies, thanks to a range of benefits in terms of 
energy efficiency for single buildings; 

• GHG emissions abatement thanks to an increase in energy efficiency and 
improvements in the indoor thermal comfort of buildings; 

• improvements into the health and wellbeing of householders and the indoor thermal 
comfort for indoor workers (even though outside workers will benefit of GHG emissions 
reduction too); 

• Reducing inequalities (e.g., improvements of social buildings).  
Impacts by the climate service have been summarized into Figure 3 below. 

                                            
8 www.meteonorm.com  
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Figure 3: Expected impacts by the climate service on the Building Energy demonstration case. 

The zero baseline scenario revealed that the initial condition of average energy costs per 
household in Switzerland is about 2100 Euros/year, while the average energy cost of space 
heating in non-residential buildings is approximately 7300 Euros. In terms of built environment 
policies, Swiss governmental services do not provide specific guidelines yet, although some 
cities have developed own guidelines for lowering UHI effects in the building sector. The Swiss 
Society of Engineers and Architects (SIA), is the Swiss professional association for 
construction, technology and environment specialists that regulates building energy standards 
in the country through policies such as SIA 180, SIA 2028, and SIA 382/1. The first one defines 
criteria and design limits for thermal building envelopes for heated and/or air-conditioned 
indoor spaces with occupants. The second one provides climate data according to regional 
characteristics to be used into design process. The third one defines criteria and design limits 
for ventilation and air conditioning systems. Further programs and policies regulate energy 
consumption and GHG emissions into buildings, including: the Swiss Energy programme that 
establishes threshold for energy consumption; the Swiss climate policy pricing GHG emissions; 
and, a building program aiming at increasing the refurbishment rate of buildings and at 
promoting the use of renewable energy into buildings.  

 
Economic and other impacts by this climate service have been discussed with stakeholders in 
a focus group that was held in Bern on 4th December 2018 with project partners and six key 
stakeholders from six different organizations including SIA, the University of Applied Sciences 
and Arts Northwestern Switzerland, City of Bern, Swiss Building Authority, International 
Building Performance Simulation Association, and the Bern Canton (Departments of Public 
Works, Transport, and Energy) (see D2.3). Stakeholders provided a portrait of impacts by the 
climate service on: 



 

 
 
 
 

34 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

• cenergy efficiency for householders 
• policies and building regulations 
• social inequalities 
• architectural culture in Switzerland 
• raising awareness among general public and professionals  
• service provision by the project partner Meteonorm.  

Subsections below will report more in details these impacts. 
 

 
 
The climate service shows that climate change will increase average temperatures. To 
demonstrates this, changes in temperatures were calculated for three different scenarios of 
climate change in three different central, suburban, and countryside localities around Bern. 
From this, the user-partner PRONOÓ employed the urbanized Meteonorm data to simulate 
building cooling and heating loads as well as thermal comfort levels using the IDA-ICE building 
simulation tool (see Figure 4). The Figure demonstrates that for all the three localities average 
temperature will increase, with a reduction of heating needs and related costs.  
 

 
Figure 4: Simulation with urban data of changing temperature for three locations in Bern. Source: 
Courtesy by PRONOÓ. 

However, the data also show that the number of hot days will increase, with a potential 
necessity for cooling system. In this way, the climate service also simulated cooling energy 
demands by doing the hypothesis of an owner that wants to refurbish building (e.g. a national 
training centre Swiss Railways). Further hypothesis were that the heritage service excludes 
external sun protection (therefore cooling is compulsory) and that energy service requires on-
site electricity for chiller operation. For this building, it was simulated the demand for cooling 
energy with Standard TMY climate data and with urban climate data. The simulated energy 
required for cooling with standards TMY is 40MWH/a, while simulation with urban climate data 
rises the value of energy required up to 48 MWh/a, equal to +20%, as Figure 5 shows below. 
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Figure 5: Simulation of energy demand for chiller operation according to legal requirement for on-
site electricity production. Source: Courtesy by PRONOÓ. 

Meanwhile, partners did also attempt to measure indoor comfort, by hypothesising the 
necessity for adapting a façade design of a schoolhouse to ensure legal requirement for 
comfort conditions in summertime. In this case, as Figure 6 shows, the differences are very 
limited.   

 
Figure 6: Legal requirements at facade design to assume comfort conditions in the summertime. 
Source: Courtesy by PRONOÓ. 

In all these cases, however, there is a variability of the cooling energy demand across diverse 
localities within Bern equal to approximately 10%. The climate service has shown a promising 
proof of concept for an increase in energy consumption for cooling requirements across Bern 
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due to an increase of average temperature and number of hot days. Notwithstanding this, 
there is large variability related to different values for temperature and energy requirements 
obtained on the basis of the climate scenario considered and of the kind of location. In 
addition, the reduction of cost due to energy reduction for heating must be considered. In this 
way, it is not possible to achieve a final assessment of the overall economic costs and benefits 
yet. However, it is clear that the climate service has an added value to be further explored. 
Indeed, thanks to the service, householders and construction companies will have a more in 
detail picture of building energy consumptions and related costs. This will lead to more efficient 
decision-making processes, and will provide new information not available before in this term 
(with related time and cost saving for them) for professional working in the sector (see 
paragraph 5.2.3).  

 
 

 
Stakeholders revealed that the climate service represents a solid baseline providing 
information for updating policies and building standards, both in Switzerland and in the Bern 
Canton. At national level, the climate service contributes to revise the Swiss building standards 
and regulations as prepared by SIA. Indeed, the existing norms might be revised and adapted 
in the next years by considering the effects of climate change. This is in particular due to the 
fact that air conditioning is currently forbidden for new private houses, although it is allowed 
for refurbishments. In this way, stakeholders claimed that norms and regulation might change 
on the basis on the new available data and scenarios as provided by the climate service. 
Meanwhile, in Bern and the Bern Canton, a new planning regulation urges taking microclimate 
factors such as increasing ventilation and green infrastructure and belts into consideration for 
new development areas. According to the stakeholders, the data provided by the climate 
service represent a background for developing and implementing specific policies on these 
issues.  
 
Stakeholders also highlighted an indirect impact of the climate service. According to them, the 
climate service can indirectly contribute to change the architectural culture in Switzerland, and 
specifically lead to a change in the way houses are planned and built. Indeed, several houses 
are built with local wood to keep warm into cold seasons; however, an increase in 
temperatures as projected for the next years might lead to a change into construction material, 
making less significant the use of wood for isolation purpose. In case of higher temperatures, 
therefore, there might be a shift from the use of wood towards the use of a more efficient 
material, leading therefore to further cost saving for building energy efficiency.  
 
 

 
The Swiss population has sufficient access to good-quality rented or owned housing. 
Nevertheless, Swiss housing policies currently face a number of challenges, including high 
living costs, levels of access to the housing market for specific groups of the population, a lack 
of social interaction, and the quality of people’s residential vicinity (Glaser, 2017). This makes 
people with low wages or personal and family problems more susceptible of developing 
potential housing issues, including homelessness. There is no official count of homeless people 
in Switzerland (Janssens et al., 2017), nor a specific strategy for homelessness exists across 
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the country or in specific cities 9 . Social housing can surely represent a solution for 
homelessness, but social housing in Switzerland is still at early stages of implementation. In 
the country there are mainly three types of subsidised dwellings for very low-income 
households, for modest families and for socially mixed populations. In December 2010, there 
were around 19,000 social dwellings in Switzerland: 6,207 for low income households, 11,018 
for modest families and 2,101 for socially mixed population. Out of this, 5,400 are located in 
the city of Geneva (Kakpo and Cattacin, 2011). Stakeholders revealed that in such a social 
housing context, the climate service indirectly impacts on present and future social housing 
projects. Indeed, when regulations, norms and policies on building standards will be updated 
thanks to the implementation of the climate service (see previous sections) (also by 
considering climate change adaptation goals), these updates will also touch upon social 
housing projects. According to the stakeholders, the climate service contributes to reduce 
social inequalities by making available relevant information for building social housing at high 
energy efficiency to host low-income families or homeless. For example, individuals or families 
with low income moving into a social housing can benefit of a higher energy efficiency of the 
house with cost saving on energy bills. 
 

 
Stalekholders revealed that data by the climate service are useful for developing energy 
consumption scenarios, for example by calculating the need for cooling technologies and 
choosing across different options of available technologies. Accordingly, the climate service 
support professionals from construction companies to calculate the required energy to do so. 
If these data are considered in the planning of a building or its renovation, then these 
professionals might avoid the need for implementing measures at a later stage. As 
aforementioned, the climate service shows that winters will be warmer, therefore also 
construction companies can have indirect economic benefits by e.g. limiting/avoiding 
investments for building insulation. Further to construction companies, stakeholders argued 
that this information is also important for energy providers, as they can understand the 
necessary energy for buildings and therefore adapt their service.   
 
Similarly, the climate service can contribute to consolidate climate change awareness for the 
consideration of climate change in all sectors related to buildings, e.g. standardisation group/s 
(e.g., SIA, see above), canton/local environment offices, planning offices, architects, and 
partly householders. In this way, stakeholders recognized that on the one side this will 
generally lead the public to put pressure on governments and institutions to take an 
appropriate climate change response. On the other side, stakeholders agreed that people will 
be more aware of climate change and elaborate individual strategies to mitigate climate 
change and to improve energy efficiency in their own houses. In this way, the climate service 
provides a better service to both general public and professionals.  
 

 
Finally, during the focus group it was mentioned that the climate service contributes to improve 
the service provision by the service provider Meteotest. Indeed, Meteotest has a newsletter 
base of 2000 subscribers where the company is advertising its products and database, that is 

                                            
9 
https://cityhealthinternational.org/documents/2017/PRESENTATIONS/DAY%201/Parallel%201/3.%20
Jörg%20Dittmann%20&%20Matthias%20Drilling/Jörg%20Dittmann%20&%20Matthias%20Drilling.pd
f  
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growing thanks to new data available with the climate service. In this way, the climate service 
represents an opportunity for Meteotest for better positioning the company on the market and 
for increasing its market. 
  



 

 
 
 
 

39 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

 
The climate service for the demonstration case of Urban Planning was developed to provide a 
better understanding of the influence of the land use structure on the level and spatial 
distribution of heat stress in urban areas of Prague, Ostrava, and Hodonín. By modifying the 
input land use layer, various city-development scenarios can be simulated and the 
corresponding distributions of the heat stress levels in the area of interest are modelled/re-
calculated. This scenario-modelling service is provided on two different spatial scales: (i) city 
level – in 100 m spatial resolution and (ii) local level – in 1 m spatial resolution. For the city 
level of modelling, an interactive scenario modelling tool10 has been developed, enabling the 
user to interactively model different scenarios of the city development online and then run 
directly the modification of the resulting map showing the distribution of the heat stress levels 
in the city. 
 
Dimension Measure (Prague) Measure 

(Ostrava) 
Measure 
(Hodonìn) 

Georgraphic area covered by the 
service 

496 km2 214 km2 63 km2 

Population potentially affected by the 
service 

1,259,079  299,622 25,259 

Green areas available 220.54 m2/inh. Na Na 
Green areas in the city 57% (on tot. 

surface) 
32.5% Na 

Table 7: The context of Prague, Ostrava and Hodonín. 
Source Geographic area and population: Wikipedia. 

Source Green Areas Prague: Green Cities Index 2018 (TravelBird) 
Source Green Areas Ostrava: http://zdravaova.cz/wp-

content/uploads/2017/11/Indicator_4_Ostrava.pdf 
 

The impacts from this climate service were expected as it follows:  
• an increase of area and quality of the features of green infrastructure in the 

city; 
• in turn, a healthier environment into urban areas would be ensured thanks to 

reduced heat stress, flood events, and air pollution, with benefits on the health of 
the citizens and on reduced mortality due to heat stress (e.g., in relation to 
cardiovascular mortality);  

• mitigation of costs on health care related to vulnerability of the citizens (especially 
of sensitive groups like elderly people) by the heat stress;  

• in turn, this will lead to impacts on the satisfaction of citizens with an increase 
in the overall attractiveness of the city, also with an improvement of the 
economic performance of the targeted cities;  

• an improved urban planning will contribute to increase the economic value of 
urban spaces, leading in turn towards an increase in the attractiveness of the 
three selected cities which could therefore become potential targets of investments;  

• GHG emissions abatement and reduction of energy consumption (reduction 
of costs on cooling facilities like e.g. conditioning) thanks to an improved urban 
planning.  

 

                                            
10 https://urban-tep.eu/puma/tool/?id=81742&lang=en 
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Figure 7: Expected impacts by the climate service on the Urban Planning demonstration case. 

The zero baseline scenario in D6.2 illustrated the initial efforts by Czech Republic in promoting 
an urban planning practice at multiple levels which is more aware of environmental issues 
towards sustainability. Since the last decade, Czech Republic is doing efforts to confront 
environmental issues by promoting sustainability into urban planning. Accordingly, forward 
steps have been done towards including sustainability programs into environmental 
management and urban planning. The city of Ostrava, for example, is preparing a strategic 
development plan with the goal of improving environmental quality in the city and of moving 
towards a more environmental-friendly urban planning (including land use and resource 
management). Notwithstanding these initiatives, urban planning in the three selected cities 
still relies on a carbon-dependent transportation mode, while built environment still uses 
energy-consuming indoor heating systems. In this way, studies demonstrated that spatial 
inequalities in heat waves sensitivity exist in Czech Republic. Accordingly, urban areas and 
particularly built up areas far from cooling green spaces are the most affected by heat stress 
and heat waves.  

 
Impacts to be presented in the following sections and subsections have been discussed with 
project partners and 12 key stakeholders during a focus group in Ostrava held on 20th 
November 2018 (see D2.3). Stakeholders from the three pilot cities represented different 
organizations, including: the Department of Environmental Protection (Prague); the 
Departments of Environmental Protection, Strategic Development, and Urban Planning 
(Ostrava); and, the Department of City Development and the Mayor Cabinet of Hodonín. 
Stakeholders also represented the City Council of Hustopeče, the Moravian Silesian Region, 
the Academy of Sciences Institute of Geonics in Ostrava, the Technical University of Ostrava, 
and the Institute for Ecology of Industrial Areas in Katowice (Poland). A series of insightful 
interviews were conducted with our project partners GISAT (service providers) and IURS 
(user-partner) together with representatives of City Councils of Ostrava and Hodonín. 
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Into both focus group and interviews, stakeholders revealed that the climate service will have 
impacts on public service effectiveness in terms of its potential usage into planning practice 
for all the participating cities. On the one side, the climate service provides useful knowledge 
to support a better consideration of climate change and sustainability into urban planning 
practice, including land use and planning, urban form and building efficiency. On the other 
side, given that the three participating cities represent important hubs (financial, commercial, 
infrastructure) at national and regional levels, the data provided by the climate service foster 
an improved cooperation between the City Councils of the participating cities and the 
respective regional governments. For example, a stakeholder revealed that long-term impacts 
in the City of Ostrava will occur thanks to a closer cooperation and coordination between the 
City of Ostrava and the Moravia-Silesia regional government or other regional organizations 
around the improvement of land use also in respect to UHI. Indeed, being Ostrava the capital 
of the Moravia-Silesia region, an improved urban planning in the city with respect to 
sustainable land use (in particular brownfields re-generation) and UHI can also have positive 
impacts at a regional scale. Accordingly, improvements into urban planning in Ostrava could 
stimulate a better cooperation at regional level around issues related to land use, including  
an integrated development of critical transport infrastructure, a sustainable built environment, 
and more effective solutions for public and private transportation. Thanks to the climate 
service, therefore, an enhanced coordination by the City of Ostrava with key regional 
stakeholders will allow the development of climate change adaptation and mitigation strategies 
in the long term. 
 

 
Interviews with partners and key stakeholders from municipalities revealed that the climate 
service has indirect impacts on city attractiveness. According to them, the climate service 
increases the economic attractiveness of several neighbourhoods in the selected cities and 
contributes to increase revenues for the city, for example by attracting internal and foreign 
entrepreneurs aiming at investing in tourism and retail. In turn, this will generate more income 
from taxes. On this regard, a stakeholder from the City of Ostrava reported in a series of 
dedicated interviews the specific case of Masaryk Square, located within a protected heritage 
zone that includes most of the architectural heritage of the city of Ostrava, including theatres, 
banks, government offices and public buildings up to the 20th century, the time of the highest 
splendor of the city. Masaryk Square is one of the main attraction of the Ostrava city centre 
as it hosts the historic old city hall building and a Marian plague column from 1702. According 
to this stakeholder, the climate service will lead to positive impacts in terms of city 
attractiveness for this square. In particular, the aesthetic value of the public space can increase 
through the provision of recreation and leisure green spaces for children and elders. This will 
contribute to improve community life and reduce local crime with cost reduction for patrolling 
the area. In addition, this will increase attractiveness for tourists and businesses (e.g. 
restaurants, cafes, and outdoor gardens). As mentioned above, revenues for Ostrava can 
therefore increase thanks to the open of commercial spaces both for locals and tourists 
(restaurants, shops, specific tourism activities). 
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This section assesses the monetary impacts by the climate service in terms of cost reduction 
due to a reduction in GHG emissions. The economic assessment has been based on the data 
for the demonstration case as provided in the zero baseline scenario (D6.2). We started from 
data reporting an increasing trend in new green areas available in Prague for the years 2002-
2014 (see Table 8 below). This positive greening trend aligns to OECD guidelines and 
recommendations11 for greening economy and built environment into urban areas.   
 

2002 41000 

2003 87000 

2004 59800 

2005 133600 

2006 25000 

2007 261700 

2008 125000 

2009 149700 

2010 308800 

2011 72800 

2012 63200 

2013 101000 

2014 112000 

Total acres 1540600 

Annual average  118508 
Table 8: New green areas acres per year in Prague (2002-2014). Retrieved from Figure 28, D6.2, p. 
63. 

From these data, we have calculated an annual average increase of green areas in Prague 
equal to 118.508 acres. We have applied a conversion factor to this average number in terms 
of carbon annually sequestered by 1 acre of green areas in Czech Republic. For Czech Republic 
there are no specific conversion rates, as well as there are no available data about the land 
cover of these new green areas. We have therefore assumed for sake of simplification that 
these areas are covered by urban parks and forests. In this way, we have provided a general 
conversion factor by using the one applied for carbon annually sequestered by 1 acre of 
average United States forest. According to the US Environment Protection Agency, this 
conversion factor of 1 acre of average United States forest is equal to 0.85 ton CO2

12. Based 
on this, it is possible to calculate the average carbon annually sequestered by new green areas 
in Prague, that is equal to 97.176 tons of CO2. We have then applied the value of the Social 
Costs of Carbon (SCC) (46.3 EUR) (see also the case of Active Mobility above) to quantify the 
sequestered carbon in monetary terms. We have obtained a value of about 4.5 mln EUR for 
each year. Quantifying the specific contribution by the climate service towards the creation of 
green areas in the three selected cities is not possible yet. However, both the baseline scenario 
for D6.2 and the focus group conducted with local stakeholders have found that the climate 
service contributes to provide information for improving land use in Prague and in turn to 

                                            
11  http://www.oecd.org/greengrowth/greening-cities-
regions/greeningcitiesregionsandcommunities.htm  
12  https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-
references  
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improve the greening process in the selected cities. Therefore, we assume that these data 
represent an initial indicator for a proxy quantification of impacts in Prague, to be refined and 
improved in the future.  

 
Stakeholders revealed that the climate service could have impacts on several kind of policies 
(e.g., urban planning, environmental, and health) in the three selected cities. Across these 
cities, urban planning policies already align with urban and climate change policies at the 
national level, including the Urban Policy Framework and the Building Act (see D6.2). However, 
the climate service further supports compliance of local urban planning policies with national 
urban and climate change policies. Similar to urban planning policies, environmental policies 
in the three selected cities align with the national environmental ones including the Strategic 
Framework for Sustainable Development of Czech Republic and the State Environmental Policy 
of Czech Republic. While both of them urge the necessity for a sustainable and environmentally 
friendly urban development, however internal discrepancy exists between the requirement of 
sustainability and the simultaneous goals of densification for urban environments. This 
densification clearly paves the way for a significant densification and urbanization of green 
fields and therefore for a reduction in the protection of agricultural land. In turn, this greatly 
contributes to alter temperature with potential for occurring UHI. The climate service, 
therefore, can support policy-makers at the local level in modelling possibilities for mitigation 
measures into a more densified built environment. 
 
Going more into detail for each city, for the city of Prague the climate service provides relevant 
data to support the Strategy of Adaptation to Climate Change by the City of Prague. These 
data can be useful to support the development of future initiatives to e.g. improve the living 
conditions, wellbeing and human health. While this aspect emerged into focus groups and 
interviews, however further monitoring will be required along the next steps of the project. 
 
For the city of Ostrava, stakeholders revealed that the climate service leads to a better 
understanding of UHI as an issue to be integrated into urban planning policies, instead of 
being considered an isolated issue. For example, within interviews it was revealed that the 
climate service provides information to support the integration of UHI policies into typical 
urban planning topics such as green areas and water management. It was also argued that 
from these information, UHI-related adaptation strategies can be developed, including the 
provision of shadowing for public transport stops and the accessibility and revitalization of 
riverside. Within interviews, a stakeholder from Ostrava offered the concrete example of the 
climate modeling for the Eduard Beneš Square as developed by the climate service, that 
contextualizes heat distribution in the urban form and structure. According to this stakeholder, 
this modelling leads towards an understanding of the existing relationships between the 
changes into land use and form occurred in the city in the last decades and the changes into 
heat distribution. Therefore, a key message from this modelling is that the urban area of 
Ostrava should be managed by considering the challenges and opportunities of changes into 
urban form and structure in terms of climate, climate change and related adaptation and 
mitigation measures. Therefore, through the climate service, a policy-maker operating in 
Ostrava will be able to reflect about the necessity for approaching to urban policies and 
planning in Ostrava in an integrated way, also by considering how urban development can 
improve or worsen heat conditions in the city.  
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For the city of Hodonín, the climate service provides a deeper view for improving adaptation 
at the local level. According to stakeholders, the data provided by the climate service support 
planned investments into adaptation, with the potential for contributing to a reduction of 
negative impacts on human health. A stakeholder reported the example of the City 
Development Department by the City Council of Hodonín, that thanks to the climate service 
recognized the increasing issues related to water resource management and heat stress in the 
city as in most of the Czech Republic. Accordingly, this leads to think about the fact that the 
number of elder people is increasing in Ostrava, with direct consequences in terms of 
increasing vulnerability. In this way, the City Council recognized that improving microclimate 
is important and in this way that green areas are necessary for supporting both sustainable 
development and a proper water resource management. Towards this goal and also thanks to 
the support of the climate service, the City Council of Hodonín is planning the creation of 1900 
m2 of grassland and the plantation of 37 trees within a main square of the city, to be realized 
in the near future. 
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The climate service for the demonstration case of Emergency Planning aims to deliver: (1) 
information on the impacts of the climatic changes on the frequency of extreme rain storms 
and pluvial floods, and related changes in the pluvial flood risk areas, (2) quantified impacts 
on the disaster emergency planning, (3) a revised emergency plan, e.g. revised traffic routes 
depending on the inundated areas. The final result is a climate-proof emergency plan for 
extreme rainfall and pluvial flood related disasters. The climate service for the demonstration 
case of Emergency Planning will be implemented in the city of Antwerp, that is subjected to 
different kind of water-related hazards such as pluvial floods. The Disaster Management 
Department of the City of Antwerp is responsible for managing emergency services.  

Dimension Measure 
Geographic area covered by 
the service 

523,87 km2 

Population potentially 
affected by the service 

523,248 (2017) 

Density 6500 inh./km2 

Number of emergency calls 
for storms 

10,588 (2012-2017) 

Table 9: The context of Antwerp. 
Source: https://www.citypopulation.de/php/belgium-antwerpen.php?cityid=11002 

Source for emergency call: D6.2 
 
The climate service is expected to have impacts on: 

• hazard profile of Antwerp, for example by changing the frequency of extreme 
rainstorms and pluvial floods in the areas most subjected to pluvial flood risk; 

• emergency planning procedure and operations, by making more efficient the 
coordination and operations by emergency responders; 

• traffic management, as the climate service is expected to contribute towards 
changing traffic routes depending on the inundated areas.  

The final goal is the realization of a climate-proof emergency plan for extreme 
rainfall and pluvial floods. By using spatially referenced land use data (e.g., locations 
of houses, hospitals, schools, and traffic infrastructure, and so on) the climate service is 
expected to implement a tool able to quantify the socio-economic consequences of pluvial 
inundation. This information will be also combined with first-hand information on existing 
traffic models to plan for potentially alternative travel routes in flood-prone areas. 
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Figure 8: Expected impacts by the climate service on the Emergency Planning demonstration case.  

The zero baseline scenario in D6.2 has reported that the City of Antwerp is a flood-prone area 
where emergency services need improvement. The City of Antwerp has established early 
warning system procedures in case of flood. The number of weather- (water- and wind-) 
related events that required the intervention by the City of Antwerp in the timespan 2012-
2017 has been equal to 10,588. This indicates the necessity for an effective emergency 
planning. In terms of policies, the city of Antwerp aligns to European Union policies related to 
strategic directions for water management and urban floods. In particular, Antwerp is part of 
the Flanders region, where River Management Basin Plans regulate both water management 
issues and flood related issues for a range of rivers. These plans indeed include measures to 
improve water management and nature-based solutions with benefits for flood risk reduction. 
Antwerp also lays on the Scheldt river, for which a long-term integrated plan is active in the 
whole Flanders region to reduce flood disaster risk. In Antwerp, these plans propose the 
revitalization of the 7 km river Scheldt quays, with the goal of stabilising the quay walls and 
improving adaptation of the flood barrier. In terms of quality of life, Antwerp has generally 
high scores in comparison with most of the European cities. However, in some national survey 
on cities in the Flanders region Antwerp reported lower performances, particularly in terms of 
environment and social inequalities.  

 
Impacts to be presented in the following sections and subsections have been discussed with 
project partners and 13 key stakeholders during a focus group conducted in Antwerp on 4th 
December 2018 (see D2.3). Key stakeholders represented: a range of departments by the City 
of Antwerp, including Department for Energy and Environment, Emergency Planning, Urban 
Development, Strategic Coordination, and Corporate Security; the fire brigade, a local 
transportation company, and energy companies.  
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According to stakeholders, in its current form the climate service has impacts on the 
effectiveness of different emergency responders. Indeed, the climate service represents a 
useful tool to prioritize emergency interventions. For example, stakeholders revealed that on 
the basis of different climate scenarios the climate service allows collecting information on the 
spatial distribution of floods in the city by quantifying the potential height of the floods. These 
data therefore contribute to prioritizing the most urgent areas for intervention and to better 
allocating equipment, personnel, and facilities on the most threatened area. In this way, 
stakeholders reported that the climate service improves both preparedness and emergency 
response by different organizations. On this regard, during the focus group stakeholders 
reported example of the impacts by the climate service on the emergency response by the 
Fire Brigade. After floods in 2016, the Fire Brigade was required to send pumps into a flooded 
area in the southern part of Antwerp, but a simultaneous emergency was also occurring in the 
northern part and pumps were required there too. If the Fire Brigade would know in advance 
in detail information about spatial distribution of flood risk, interventions could have been 
managed more effectively in terms of both equipment and budget.  
 
A stakeholder provided a further example of impacts by the climate service on power system 
management. When a flood affects a power cabin, the damage is not just local but might 
affect –partially or totally- the power grid. The stakeholder recognized that the climate service 
provides useful information about potential flood distribution and height. Through these 
information, the power company and the emergency responders can prioritize interventions 
into areas where floods can have the most intense damage for the power grid. From this, 
preventing measures can be taken, for example by increasing the height of sensible facilities 
(e.g., power cabins) or special flood-proofing doors. Stakeholders also agreed on the fact that 
impacts by the climate service can be provided beyond emergency, so that the climate service 
becomes also a tool to prevent or prepare for a flood in Antwerp. However, on this regard 
stakeholders pointed out that all these potential and actual impacts by the climate service are 
related to public assets or public utility assets, while for private assets and building measures 
can be implemented just on a voluntary basis. Therefore, the impacts by the climate service 
on private assets and buildings should be discussed further, and this difference between public 
and private impacts should be taken into account when planning for future strategies around 
the climate service deployment.  
 
Stakeholders raised another important point. Almost all of them revealed the necessity for 
updated and real time information about flood distribution in order to have a more effective 
prediction and understanding of actual flooding situation. In this way, all the stakeholders 
recognized that a further step for the climate service would be the development of an online 
and real-time tool updating the actual condition of the flood hazard. This will provide a key 
tool for several organizations, with large impacts on the whole emergency response sector in 
Antwerp. 

 
Stakeholders also highlighted that the climate service support the possibility for improving the 
quality of the available equipment in this way improving efficiency of interventions. Indeed, 
stakeholders said that the size of the available equipment (e.g., cleaning machineries) does 
not fit the necessities of the flooded area that might be e.g. too narrow for the current size of 
equipment. Indeed, stakeholders argued that more in detail information about the distribution 
of the most at risk area in Antwerp and on the height of water can contribute to prepare 
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equipment of different size according to the diverse needs of potentially flooded areas.  

 
Stakeholders said that when a flood occurs emergency organizations mainly follow directive 
from the Fire Brigade. However, during the focus group it was recognized that preparing 
specific procedures for flood emergency is a necessary operation to increase effectiveness in 
both communication within the same organization and across different organizations. 
According to stakeholders, the climate service plays an important role towards this goal as it 
provides information that can be commonly shared and are of mutual interests for all 
organizations involved into flood emergency response. 

 
In addition, stakeholders revealed that the climate service contributes to improve public 
transportation and traffic management. During the focus group it was reported the example 
of a bus service route affected by floods. When a flood occurs, there is often need for 
establishing alternative routes, however this is not always possible as it is still difficult to get 
real time information on the current status of other roads. In this way, the information 
provided by the climate service can provide information in advance about the potentially 
flooded areas, including bus routes. Therefore, alternative routes will be established in a more 
timely way on the basis of actual flooding hazard. A stakeholder reported a similar example of 
metro service interruption or stations’ closure due to flooding, and claimed that thanks to the 
anticipated knowledge of flooded areas prevention or preparedness solutions can be taken to 
minimize service disruption of prioritize adaptation measures in the most at risk stations.  

Similar issues were reported around traffic management during flood emergency. According 
to several stakeholders, when a flood occurs in Antwerp alternative traffic routes are suggested 
and decided on the basis of the current traffic flows but not of the flood itself. This implies 
that also the suggested alternative routes can be flooded and interrupted. However, the flood 
hazard maps provided by the climate service can be combined with alternative traffic maps in 
order to have a better knowledge of the actual available routes. Stakeholders also recognized 
that these information about traffic management during flood emergency are also very useful 
to enhance communication with citizens. For example, it can be suggested to citizens to avoid 
evacuation or parking cars into areas that can be potentially flooded, in order to minimize 
transport disruption.  

 
As we have seen, one of the economic impacts of the climate service is an increase in public 
service effectiveness in case of pluvial floods in Antwerp. In this case, effectiveness into public 
service results from a faster emergency response by several organizations on areas affected 
by pluvial floods. Due to these faster interventions, damage by pluvial floods on public assets 
will be decreased. Economic impacts for this demonstration case have been assessed thanks 
to the key support of Prof. Patrick Willems (KU Leuven) and Dr. Erik De Bruyn (City of 
Antwerp). We have assessed these impacts by focusing on Brederode, a neighbourhood 
located in the South West part of Antwerp. Brederode has a high risk of inundations related 
to pluvial floods, with the last one recorded on 30-31 May 2016 and a yearly estimated flood 
risk costs equal to 317,000 EUR. The economic impact assessment exercise aimed at 
understanding whether a faster intervention of Fire Brigade and Civil Protection could lead to 
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a decrease of damage caused by pluvial floods. According to the climate scenarios elaborated 
by the climate service, we have three different total costs for flood risk in Antwerp (Table 10). 
 

Scenario Total costs of flood risk in Antwerp per year 
Actual climate 5.4 mln. EUR 
Climate in 2050 9.1 mln. EUR 
Climate in 2100 14.7 mln. EUR 

Table 10: Total annual costs of flood risk in Antwerp (in EUR) according to three climate scenarios 
(actual climate, 2050, 2100) as calculated by the climate service. 

Meanwhile, the Waterplan by the City of Antwerp has provided a flood risk map indicating the 
annual average damage per m2 caused by pluvial floods, as Figure 9 shows below. 
 

 
Figure 9: Flood risk map reporting the annual average damage per m2 caused by pluvial floods in 
Antwerp, as calculated by the City of Antwerp. 

 
For the assessment of economic impacts by a faster intervention, we have used the 2050 
climate scenario for the Brederode quarter as calculated by the climate service. Accordingly, 
the flood level in Brederode for this scenario is expected to be up to 50 cm, as reported in 
Figure 10 below. 
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Figure 10: Flood level in the Brederode neighbourhood (Antwerp) according to a 2050 climate 
scenario, as visualized in the viewer of the climate service. 

The total surface of the Brederode neighbourhood is about 432,033 m². The total public 
(street) surface, covered with water in the 2050 scenario is 89,949 m², to be approximated at 
90,000 m² (Table 11). 
 

Street name Street surface (in m2) 
Paleis 1 5658 
Paleis 2 3885 
Balans 1 4494 
Balans 2 4558 
Balans 3 1390 
Broedermin 17357 
St. Laureis 6092 
Dierckxens 2335 
Boudewijns 1992 
Jonghelinck 5682 
Coeberger 3009 
Lange Elzen 6886 
De Braekeleer 1614 
Victor Driessens 2124 
Catharina Beersmans 2557 
De Beucker 2532 
Politeshof 1617 
Kielsevest 9554 
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Brederode 6613 
Total 89949 

Table 11: Streets of the Brederode neighbourhood and related surface in m2. 

In this way, 50 cm of flood water as calculated from the 2050 scenario on all the street surface 
of the Brederode neighbourhood are equal to about 45.000 m³ of water. The estimation of 
the discharge of rain over time in this scenario has been based on a theoretical ‘design storm’, 
calculated by Prof. Patrick Willems of KU Leuven, as shown in Figure 11 below. 
  

 
Figure 11: Theoretical design storm for the 2050 scenario in Antwerp. 

Figure 11 assumes a rain intensity of about 120mm/h during 20 minutes of the rain storm 
peak. This intense rain will cause about 17,000 m³ of rainwater pouring down directly on the 
surface. Being Brederode located in a low-lying part of Antwerp, additional water will pour in 
from surrounding areas, mainly through the sewer system. By hypothesising that the sewer 
system will be completely saturated, the value of 17,000 m³/20 minutes represents a proxy 
indicator of the amount of water that will fill the streets during the storm peak. After the 
description of these available data, the assessment of economic impacts will use the example 
of mobile water pumps. These pumps represent one of the equipment available for flood 
emergency response in the Southern cluster by the City of Antwerp, that is the section of the 
city of Antwerp that is in charge for intervening during emergencies in southern areas. The 
total capacity of the mobile pumps available in the Southern cluster is reported in Table 12 
below. 
 

Typology of available pumps Capacity (m3/hour) 
Heavy pumps on trailers 1746 
Pouring pumps with fixed current generator 240 
Submersible pumps supported by mobile power generator 542.3 
Total capacity 2528.3 

Table 12: Typology of available pumps and total capacity by the Southern cluster of the City of 
Antwerp for emergency. 



 

 
 
 
 

52 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

In this way, the total capacity of available pumps is 2528.3 m3/hour. This means that if the 
total pump capacity of the Southern cluster is timely positioned into the Brederode 
neighbourhood during the flood emergency, the total capacity of evacuating water out of the 
area in the 20 minutes of flood peak will be equal to 843 m³/20 minutes. This implies that 
during the storm peak the available pumps can evacuate 4.96% (we have here considered 
5%) of the incoming water (17,000 m³/20 minutes as assumed above) in Brederode. As Figure 
12 shows, the relation between damage and water depth is about linear (Wegen), and 
therefore it can be assumed that the maximum water level will only be 5% lower due to 
pumping.  
 

 
Figure 12: Relation between damage (Schade-factor) and water depth (Waterdiepte) as calculated 
by KU Leuven. 

The flood risk map of the Water Plan (Figure 9 above) tells us that damage in Brederode at a 
level of 50 cm is equal to approximately 50 EUR/m². In this way, a faster intervention of the 
Fire Brigade and the City of Antwerp through pumping water in 20 minutes of flood peak in 
the affected Brederode neighbourhood will lead to a reduction of damage of approximately 
2.5 EUR/m² (that is 5% of 50 EUR/m2). While this seems to be a relatively limited cost 
reduction, if we consider this value for the whole extension of the Brederode neighbourhood 
(432,033 m²), there is a relevant cost saving of 1,080,000 EUR. In addition, pumping water 
represents just one of the measure that can be taken into account to improve emergency 
management. For example, emergency organizations such as the Fire Brigade and the City of 
Antwerp have further available equipment such as sandbags and mobile protection walls, that 
are considered to be effective for reducing water-related damage during flood peak. As 
previous sections reported, stakeholders in the focus group said that the climate service 
provides better and further equipment to the emergency organizations. In this way, we 
assumed that the climate service will contribute to save costs by making more effective the 
organization and prioritization of these other equipment into flood areas. In addition to this, it 
must be added that we need to take into account for the relevant impacts by the climate 
service in terms of a better awareness and education by citizens (see next section). Such 
awareness will lead to a timely protection of the assets by the population itself, with a further 
damage reduction for which monetary assessment will be required in the future. In this way, 
further refinement will provide a more comprehensive perspective of economic impacts. 
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Stakeholders reported that in terms of policy the climate service has impacts on improving 
self-sufficiency of citizens. Indeed, stakeholders argued that the Fire Brigade cannot solve all 
the emergency calls into peak time due to the limited number of available personnel and 
equipment, and that therefore it is necessary that citizens become first flood responders by 
establishing and implementing their own emergency strategies. In this way, the City of 
Antwerp is organizing some laboratories where citizens can experiment adaptation options 
such as green roof or infiltration that are useful to improve flood prevention and protection. 
The climate service can support these initiatives by the City of Antwerp by providing useful 
information to prioritize flood risk areas and to work with citizens for implementing their own 
preparedness measures (e.g., opening or closing basements, putting sandbags at house doors, 
strengthening mutual support and social networks into neighbourhoods, or sharing 
equipment). 
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The climate service for the demonstration case of Cultural Heritage aims to provide in detail 
information on weather and climate for several cultural heritage sites in Rome. The technical 
partners are working with the Special Superintendence of Rome (Soprintendenza Speciale 
Archeologia, Belle Arti e Paesaggio di Roma) (SSBAR) that is an organisational structure of the 
Italian Ministry for Cultural Goods and Activities and Tourism (Ministero dei Beni e delle Attività 
Culturali e del Turismo) (MIBACT) operating for the promotion and conservation of 
archaeological sites, arts, and landscape of the City of Rome. Specifically, the climate service 
consists of an online web platform (hosted by SSBAR) that shows for selected touristic sites 
detailed information about the expected heat stress, air quality and weather situation for the 
next 5 days, based on an existing forecast system for Rome (ARPA LAZIO) combined with 
historical climate information. Further relevant information for tourists (e.g. photographs, 
access by public transport, etc.) is reported on the platform. In addition, a historical and future 
(2030, 2050) heat stress assessment is made for the entire Rome area.  
 
In a practical example, the climate service can be useful for an aged tourist with e.g. 
cardiovascular problems -potentially worsened by heat stress- that aims at visiting one of the 
sites reported on the platform. By using the app, the tourist can have detailed information 
about expected temperatures and additional information on the state of the site (for example, 
facilities and services). In this way, the tourist can decide or not to visit a specific site based 
on these weather and climate conditions, and in case he/she can use the platform to look for 
alternative sites with more favourable conditions. This is particularly relevant for Rome that is 
one of the largest European cities, where cultural heritage sites are spread across the city also 
km far away from each other. In this way, very different weather conditions might exist on 
cultural heritage sites far from each other.  

 
Context Rome 

Geographic area covered by the service 1,285 km2 

Population potentially affected by the service 2,860,009 (2018) 
Numbers of tourist presences per year 27 mln (2017) 

Point of cultural heritage interests in Rome city center 25,000 
Table 13: The context of Rome. 

Source: https://www.comune.roma.it/web/it/dettaglio.page?contentId=PAG22876 
Source for tourist presences: www.istat.it 

Source for points of cultural heritage interests: www.italia.it 
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Figure 13: Expected impacts by the climate service on the Cultural Heritage demonstration case. 

The zero baseline scenario (D6.2) revealed the following impacts by the climate service: 
  

• It allows the SSBAR to have available information related to impacts by climate 
change on a range of archaeological sites in Rome; 

• through these information, the SSBAR can plan to have more in detail information 
on weather and climate on the targeted cultural heritage sites and can therefore 
plan more effectively interventions and investments for both cultural 
heritage and tourism management into each site; 

• In turn, impacts on city attractiveness are expected; 
• the climate service represents an important source for incoming tourists as it provides 

updated indications about weather- and climate-related conditions and 
discomforts (in particularly heat and heat waves). With these information, 
tourists can better plan their visits into these archaeological sites;  

• this will have in turn impacts in terms of cost saving for the cultural heritage and 
tourism sectors, with possibility for better managing investments; 

• improvements into cultural heritage, tourism and environmental policies, with  
improvements in turn into wellbeing, health, and satisfaction of the tourists; 

• this will in turn contribute to increase citizens’ wellbeing thanks to an improved 
cultural heritage in Rome, a richer tourism sector and a better management of tourist 
flow that nowadays negatively impact some sectors of the city. 

 
All these impacts by the climate service on cultural heritage and tourism sectors are very 
relevant due to the fragmentation of cultural heritage management in Rome across different 
agencies and organizations operating at multiple levels of policies and actions. This makes 
difficult the management of cultural heritage sites and the quality of the service offered 
tourists, including their related expenditure.  
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The zero baseline scenario (D6.2) revealed that Rome is the most visited Italian city thanks to 
its iconic cultural heritage. The most visited cultural heritage site in Rome is the system of 
Colosseum, Palatine Hill and Roman Forum, with over 7 million visitors in 2017 (almost 2 
million more than in 2014) and gross revenues equal to over 48 million Euros. Important 
worldwide sites are also the Museo Nazionale di Castel Sant’Angelo, Galleria Borghese and the 
Museo Nazionale Romano, that have accounted for about 2 million visitors. In 2017, the total 
revenues just for these four cultural heritage sites have been equal to 70 million EUR. 
Furthermore, the whole Sistema Musei Civici increased gross revenues from 3.8 to 5.1 million 
EUR between 2010 and 2016. In both the Lazio region and Rome, trends in the number of 
visitors increased year by year both for Italian and foreigner tourists. Nevertheless, the number 
of average nights is very slightly decreasing in both the Lazio region and Rome, and for both 
Italian and foreigner tourists. A survey among tourists in Rome revealed the high satisfaction 
of tourists visiting the city, with a high satisfaction for cultural heritage. In terms of costs 
related to cultural heritage, between 2016 and 2018 the Italian Government planned more 
than 500 million EUR to be used for a number of maintenance activities (including but not 
limited to refurbishment, updates, utilities improvements, cleaning) into a vast range of 
cultural heritage sites in Rome. In terms of policies, cultural heritage and tourism management 
sectors rely on national policies following European Union guidelines, however recent policies 
have been developed by the City of Rome with a focus on climate change and tourism, aiming 
at improving resilience into the city and at promoting environmental sustainability. 

 
For this demonstration case, impacts by the climate service have been assessed on two 
separated but interacting public service sectors such as cultural heritage and tourism. The size 
and the number of cultural heritage sites in Rome indeed are crucial for a profitable tourism 
sector that is also sustainable in the long term. To assess these impacts, a focus group has 
been conducted on 10th January 2019 in Rome together with project partners and 7 key 
stakeholders from several organizations operating in the cultural heritage sector in Rome (see 
D2.3). Stakeholders represented the following organizations: ARPALazio; Ministry of Culture, 
Regional Secretariat of Lazio; City Council of Rome, and the Italian Ministry of Cultural and 
Environmental Heritage. 
 
According to stakeholders, the climate service has impacts on cultural heritage attractiveness 
and competitiveness. In particular, the knowledge around climate conditions into different 
sites contributes to prioritize interventions and investments on cultural heritage sites, both in  
terms of climate change response and service for tourists. Stakeholders reported that the 
climate data available on the platform, indeed, allow to better understand potential impacts 
by climate change on a selected site. Investments can therefore be prioritized for example in 
terms of refurbishment and adaptation of the site, or in terms of services and facilities for 
tourists (shadows, rooftops, energy efficiency). In this way, the climate service has also 
impacts on tourism sector management, as it contributes to provide a better offer for tourists.  
 

 
Stakeholders mentioned that the climate service provides useful information that have positive 
impacts on attractiveness and competitiveness of some cultural heritage sites. In particular, 
there are sites in Rome that are usually less known and visited. These sites are those that 
could receive more benefits by the climate service. Indeed, by providing climate information 
for a range of sites on an exclusive platform to be accessed through a smartphone app, tourists 
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have the possibility to choose the most convenient site in terms of climate conditions. Tourists 
accessing to climate information for cultural heritage sites on the app have a larger choice of 
sites to be potentially visited, including both larger and smaller sites. Just to provide a simple 
example, a cardiopathic tourist that wish to visit the Colosseum might decide to change 
itinerary due to high temperatures and sunny day. However, also other major sites (e.g. 
Vatican Museums) that were considered as an alternative to the Colosseum can be visited just 
by doing long queues under the sun with hot temperature. In this way, thanks to the climate 
service, the cardiopathic tourist can access a platform that makes available has a series of 
information (accessibility, public transport, most convenient routes, and so on) on other 
cultural heritage sites such as the Rione di Testaccio archaeological area13, that is partially 
underground and therefore allows the tourist to stay in a cooler environment.  
 
In this way, the inclusion of several small and less known sites on the platform represents a 
way to advertise a network of sites that visitors know less. In this way, stakeholders also 
argued that this service can be extended outside Rome. Given that the fruition of cultural 
heritage sites across Italy follows very similar patterns to Rome (tourists prefer most famous 
sites in comparison with the less known sites are), the climate service can be useful to provide 
tourists with alternatives to the main sites when climate conditions do not allow tourist to visit 
them. 
 

 
According to stakeholders, the climate service has positive impacts on tourist flows. 
Specifically, the information provided by the climate service can support tourists in deciding 
the most convenient site to be visited. A participant into the focus group reported the example 
of the snow that occurred in Rome on 26th February 2018. Due to the snow, the cultural 
heritage site of Colosseum, Baths of Caracalla (Figure 14) and the Foro Romano Palatino were 
closed. Tourists who came in that day and the whole week to visit the sites found them closed 
with no possibility to access them and other sites. If tourists would have known in advance 
weather conditions in Rome, they would have not visited the city or would have planned their 
visit by considering alternative sites such as indoor museums or site that were less exposed 
to weather conditions.  
 

                                            
13 http://www.mercatoditestaccio.it/area-archeologica/  
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Figure 14: The Calidarium of the Caracalla Baths covered by snow in February 2018. 
Source: Soprintendenza Speciale Archeologia, Belle Arti e Paesaggio di Roma - Ministero per i beni e 
le attività culturali.  

 
The zero baseline scenario revealed that the Italian Government has a dedicated budget for 
maintenance and refurbishment works of several cultural heritage sites in the Lazio Region 
and Rome. In addition, it also revealed that annual visitors are increasing at different rates for 
almost all the cultural heritage sites, therefore contributing to increasing gross revenues. 
Moreover, it has been shown that thanks to this climate service there will be an increase in 
visitors of minor sites and an improvement of services and facilities for tourists. Actually, a 
survey mentioned in the zero baseline scenario (see D6.2, Section 7.2) found that most of the 
tourists were satisfied about cultural heritage amenities and that there were not specific 
requirements in improving services to tourists. Stakeholders in the focus group also revealed 
that the provision of better services and the possibility to give tourist a larger choice of sites 
to be visited thanks to the provided information represent an added value for tourists. It is 
therefore clear that the climate service can benefit both cultural heritage and tourism sectors, 
and that it could support a more effective management of investments. However, being the 
climate service still at its demonstration stage and not released yet for public, further 
elaboration is required for a clear assessment of economic impacts for both the cultural 
heritage and the tourism sectors. 

 

Stakeholders said that the climate service is useful to provide a common baseline for promoting 
environmental sustainability and energy efficiency into some cultural heritage sites. On this 
regard, a stakeholder reported the example of a cultural heritage site that in the past years 
did attempts to implement an experimental renewable energy grid with solar panels. However, 
once implemented, technical issues rose and required interventions to be fixed. Therefore, the 
experiments was postponed to solve these issues. The stakeholder recognized that the 
information provided by the climate service represent a background to select the sites to be 
prioritized for these kinds of interventions. Further to this, stakeholders reported the 
connection by the climate service and the Sustainable Energy and Climate Action Plan (SECAP), 
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that is developed by the City of Rome to mark the future urban agenda for climate change 
adaptation and mitigation. Accordingly, the data provided by the climate service on weather 
and climate greatly support the activities that will be implemented by the SECAP. 
Notwithstanding this potential, stakeholders revealed that there are challenges for the climate 
service to provide impacts on policies. Indeed, it was argued that the policy and governance 
landscape in Rome is still fragmented across a number of local and supralocal organizations 
and institutions managing cultural heritage.  

 
To further assess impact on the tourism sector, a survey was conducted among tourists to 
explore the need for a web-platform providing climate information and the Willingness To Pay 
(WTP) by tourist for such a service. Tourists were selected among those who have visited 
cultural heritage in Rome in recent years or those who wish to visit it. We specifically aimed 
at understanding which information tourist look at in terms of climate and how tourists would 
perceive the usefulness of a climate service like the one proposed for the demonstration case. 
Towards this goal, a six-question survey was created on the online survey cloud-based 
software SurveyMonkey14. The survey was shared online on social media platforms (Facebook, 
Twitter, and Linkedin). On Facebook, the survey was submitted to several pages dedicated to 
tourism and hospitality in Rome and including tour operator pages, fan pages of a specific 
cultural heritage site (e.g., the Colosseum), or pages providing general information on tourism. 
The survey was also spread on the official T6 Ecosystems’ Twitter account15, and on social 
media accounts of T6 Ecosystems’ research team. The survey was submitted between 28th 
January and 8th February 2019 and consisted of six questions: 
 

1) Did/will you look at climate information related to cultural heritage sites when planning 
your visit in Rome?  

2) If yes, which kind of information did/will you expect to find?  
3) Why did/will you look for such information? 
4) Do you think a platform including this information can support tourists in planning their 

visit to cultural heritage Rome?  
5) Which kind of climate information you would like to find on the platform? 
6) How much you would like to pay to access to this information? 

 
The survey obtained 48 responses. 28 of these respondents (58.4%) claimed that they did/will 
look at climate information when visiting cultural heritage in Rome. About the Question 2, 23 
out of these 28 (48% of the total respondents) claimed that when looking at climate 
information they mainly expect to find information related to weather, in particular 
temperature and heat, followed by rain and wind. About Question 3, the respondents claimed 
that the main reason why they were looking at these information is to be equipped with 
suitable and comfortable clothes (for heat, cold or rain) or ad hoc equipment. Few of them 
responded that these information were also helpful to generally “organize the visit”, “plan the 
trip”, or “enjoying the cultural heritage”.  
 
Out of 48 respondents, 38 respondents (79%) claim that a platform including climate 
information is useful to support tourists in planning their visit to cultural heritage in Rome. 

                                            
14 https://it.surveymonkey.com/r/YVQ93NJ  
15 https://twitter.com/T6Ecosystems  
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Most of them claimed they wanted to find information about current conditions and weather 
forecast, in particular in terms of temperature and rain. However, two of them were also 
looking at information such as “shelters and refreshments for people with disabilities and 
babies in case of storm or adverse weather”, or “transport options and maps for water 
fountains” in case of extreme weather conditions. 32 out of 48 responses (66,7%) have 
reported a WTP equal to 0 EUR for accessing the climate service. 11 respondents (23%) have 
reported a WTP between 0.1 and 1 EUR, while 4 respondents have reported a WTP between 
1 and 3 EUR. From the survey, it is therefore clear that tourists expect that the climate service 
and the related information would be released and available for free. Indeed, most of the 
available apps about climate and/or cultural heritage (and generally speaking information 
about them) are available for free. In this way, efforts from the partners in the demonstration 
case are required to communicate in a clear and effective way the added value of this app in 
comparison with existing ones, consisting on the possibility to have access to a number of 
relevant information that currently can be found just in a fragmented and scattered way across 
different sources of information. In addition, to maximize the number of users and to provide 
the best service for tourists, findings from this survey also lead to reflect about the possibility 
for the app to ensure free access to the platform.  
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The first socioeconomic impact assessment as provided in D6.3 demonstrated that 
stakeholders recognize a number of impacts by the climate services into each demonstration 
case. These impacts are diversified for each climate service and depend on the kind of 
implemented climate service (D6.1) and on the zero baseline scenario into each demonstration 
case, represented by the initial condition without the implementation of the climate service 
(D6.2). By using primary and secondary data collected into dedicated focus groups and 
interviews for each demonstration case with key stakeholders, the first socioeconomic impact 
assessment has revealed the impacts occurring in all the demonstration cases. These impacts 
are summarized into 	

 

Public service 
effectiveness 
impacts 

Economic 
impacts 

Policy impacts Social 
impacts 

Raising 
awareness 

Ac
tiv

e 
M

ob
ili

ty
 

- Providing relevant 
background 
information about 
weather and 
climate;  
- Improving bike 
paths to 
accommodate 
climate and non-
climate related 
needs of bike-users 

- 37.5 mln. 
EUR per year 
of cost saving 
for prevented 
deaths; 
- 3.60 mln. 
EUR of cost 
saving for CO2 
emission per 
year  
 

 Supporting 
the 
development 
of synergies 
with other 
projects for 
improving 
quality of life 

- Providing 
inputs for 
awareness-
raising 
measures;  
- Supporting 
information 
campaigns 
about the 
benefits of 
cycling 
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- Providing 
background 
knowledge for a 
better knowledge of 
most vulnerable 
areas to heat 
waves; 
- Strengthening 
networks among 
first responders and 
rescuers;  
- Increasing 
collaboration among 
different agencies at 
local level;  
- Fostering 
discussion among 
organizations about 
how to improve the 
understanding of 
heat waves 
vulnerability  

18 mln. year of 
reduction of 
deaths 
attributable to 
heat waves 

- Improving maps 
with in detail 
information about 
spatial 
representation of 
vulnerability;  
- Providing 
guidelines and 
actions to 
improve 
emergency 
response to heat 
waves;  
- Complementing 
existing heat 
vulnerability 
maps and 
indicators;  
- Providing 
background for 
developing  
macro building 
regulations for 
urban planning; 
- Supporting the 
development of 
regenerative 
solutions for 
buildings into 
more sensitive 
areas to heat 
waves;  
- Leading to 
changes in the 
morphology of 
the urban fabric 
and design of 
development 
areas  

 
Improving 
communication 
around heat 
waves to the 
general public 
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 Benefits for 
heating saving 
but costs for 
cooling 
requirements. 
To be assessed 
case by case 
according to 
climate 
scenarios and 
location. 

- Providing 
information for 
updating policies 
and building 
standards; 
- Revising the 
Swiss building 
standards and 
regulations as 
prepared by SIA; 
- Providing 
background for 
developing and 
implementing 
specific policies 
on energy 
efficiency in Bern 
and the Bern 
Canton;  
- Contributing to 
change the 
architectural 
culture in 
Switzerland, 
leading to 
changes in the 
way houses are 
planned and built 

Reducing 
social 
inequalities 
by providing 
data for 
energy 
efficiency 
into social 
housing 

Raising 
awareness 
around climate 
change by 
professionals 
and the 
general public 
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U
rb

an
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- Supporting the 
integration of 
climate change and 
sustainability into 
urban planning 
practice; 
- Fostering 
cooperation 
between City 
Councils and 
regional 
governments;  
- Improving city 
attractiveness by 
attracting internal 
and foreign 
entrepreneurs 
aiming at investing 
in tourism and retail 

4.5 mln EUR of 
cost reduction 
for CO2 
emissions 
sequestered 
each year 

- Supporting the 
compliance of 
local urban 
planning policies 
with national 
urban, 
environmental 
and climate 
change policies; 
- Providing 
relevant data to 
support the 
Strategy of 
Adaptation to 
Climate Change 
by the City of 
Prague; 
- Supporting the 
integration of UHI 
policies into 
urban planning 
topics (green 
areas, water 
management) in 
Ostrava; 
- Supporting City 
Council of 
Hodonín in green 
areas 
development 

  

Em
er

ge
nc

y 
Pl

an
ni

ng
 

- Prioritizing 
intervention in the 
most flooded areas; 
- Supporting a 
better allocation of 
equipment into 
flooded areas; 
- Prioritizing 
interventions on 
most damaged 
public assets; 
- Improving traffic 
management by 
selecting alternative 
traffic routes based 
on flooded areas; 
- Developing of real 
time flooding data; 
- Improving internal 
and external 
communication of 
emergency 
responder 
organizations 

Damage cost 
reduction of 
2.5 EUR/m² 
thanks to a 
faster 
intervention of 
the Fire 
Brigade and 
the City of 
Antwerp 
through 
pumping water 
in 20 minutes 
of flood peak 
in the affected 
Brederode 
neighbourhood 

- Supporting 
activities 
conducted by the 
City of Antwerp 
with citizens 
around climate 
change issues 
(laboratories with 
citizens living into 
most vulnerable 
areas); 
- Improving 
knowledge for 
citizen to become 
first responders 

  



 

 
 
 
 

65 

PUCS has received funding 
from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

Cu
ltu

ra
l H

er
ita

ge
 

- Prioritizing 
interventions 
around climate 
change vulnerability 
of cultural heritage 
sites; 
- Providing a better 
offer for tourists; 
- Making city more 
attractive through 
improved cultural 
heritage sector; 
- Giving larger 
choice for tourist to 
select the site with 
better weather and 
climate conditions; 
- Favouring less 
known sites by 
advertising them on 
the platform; 
- Supporting tourist 
choice in selecting 
alternative sites to 
be visited; 
- Supporting tourists 
in being more 
prepared to local 
weather (e.g., best 
equipment); 
- Providing 
information on 
adaptive measures 
into cultural 
heritage sites 

More effective 
cultural 
heritage sites 
management 
with potential 
for 
investments 

- Providing a 
common baseline 
for promoting 
environmental 
sustainability and 
energy efficiency 
into cultural 
heritage sites; 
- Integrating 
climate 
information 
within SECAP 

  

Table 14 in the next pages. 
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Public service effectiveness 
impacts 

Economic 
impacts 

Policy impacts Social impacts Raising 
awareness 

Ac
tiv

e 
M

ob
ili

ty
 

- Providing relevant background 
information about weather and climate;  
- Improving bike paths to accommodate 
climate and non-climate related needs of 
bike-users 

- 37.5 mln. EUR 
per year of cost 
saving for 
prevented 
deaths; 
- 3.60 mln. EUR of 
cost saving for 
CO2 emission per 
year  
 

 Supporting the 
development of 
synergies with 
other projects for 
improving quality 
of life 

- Providing 
inputs for 
awareness-
raising 
measures;  
- Supporting 
information 
campaigns 
about the 
benefits of 
cycling 
 

Cl
im

at
e 

an
d 

H
ea

lth
 

- Providing background knowledge for a 
better knowledge of most vulnerable 
areas to heat waves; 
- Strengthening networks among first 
responders and rescuers;  
- Increasing collaboration among 
different agencies at local level;  
- Fostering discussion among 
organizations about how to improve the 
understanding of heat waves 
vulnerability  

18 mln. year of 
reduction of 
deaths 
attributable to 
heat waves 

- Improving maps with in detail 
information about spatial 
representation of vulnerability;  
- Providing guidelines and actions to 
improve emergency response to heat 
waves;  
- Complementing existing heat 
vulnerability maps and indicators;  
- Providing background for 
developing  macro building 
regulations for urban planning; 
- Supporting the development of 
regenerative solutions for buildings 
into more sensitive areas to heat 
waves;  
- Leading to changes in the 
morphology of the urban fabric and 
design of development areas  

 
Improving 
communication 
around heat 
waves to the 
general public 
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er
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 Benefits for 
heating saving 
but costs for 
cooling 
requirements. To 
be assessed case 
by case according 
to climate 
scenarios and 
location. 

- Providing information for updating 
policies and building standards; 
- Revising the Swiss building 
standards and regulations as 
prepared by SIA; 
- Providing background for 
developing and implementing 
specific policies on energy efficiency 
in Bern and the Bern Canton;  
- Contributing to change the 
architectural culture in Switzerland, 
leading to changes in the way houses 
are planned and built 

Reducing social 
inequalities by 
providing data for 
energy efficiency 
into social 
housing 

Raising 
awareness 
around climate 
change by 
professionals 
and the 
general public 

Ur
ba

n 
Pl

an
ni

ng
 

- Supporting the integration of climate 
change and sustainability into urban 
planning practice; 
- Fostering cooperation between City 
Councils and regional governments;  
- Improving city attractiveness by 
attracting internal and foreign 
entrepreneurs aiming at investing in 
tourism and retail 

4.5 mln EUR of 
cost reduction for 
CO2 emissions 
sequestered each 
year 

- Supporting the compliance of local 
urban planning policies with national 
urban, environmental and climate 
change policies; 
- Providing relevant data to support 
the Strategy of Adaptation to Climate 
Change by the City of Prague; 
- Supporting the integration of UHI 
policies into urban planning topics 
(green areas, water management) in 
Ostrava; 
- Supporting City Council of Hodonín 
in green areas development 
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- Prioritizing intervention in the most 
flooded areas; 
- Supporting a better allocation of 
equipment into flooded areas; 
- Prioritizing interventions on most 
damaged public assets; 
- Improving traffic management by 
selecting alternative traffic routes based 
on flooded areas; 
- Developing of real time flooding data; 
- Improving internal and external 
communication of emergency responder 
organizations 

Damage cost 
reduction of 2.5 
EUR/m² thanks to 
a faster 
intervention of 
the Fire Brigade 
and the City of 
Antwerp through 
pumping water in 
20 minutes of 
flood peak in the 
affected 
Brederode 
neighbourhood 

- Supporting activities conducted by 
the City of Antwerp with citizens 
around climate change issues 
(laboratories with citizens living into 
most vulnerable areas); 
- Improving knowledge for citizen to 
become first responders 

  
Cu

ltu
ra

l H
er

ita
ge

 

- Prioritizing interventions around 
climate change vulnerability of cultural 
heritage sites; 
- Providing a better offer for tourists; 
- Making city more attractive through 
improved cultural heritage sector; 
- Giving larger choice for tourist to select 
the site with better weather and climate 
conditions; 
- Favouring less known sites by 
advertising them on the platform; 
- Supporting tourist choice in selecting 
alternative sites to be visited; 
- Supporting tourists in being more 
prepared to local weather (e.g., best 
equipment); 
- Providing information on adaptive 
measures into cultural heritage sites 

More effective 
cultural heritage 
sites 
management with 
potential for 
investments 

- Providing a common baseline for 
promoting environmental 
sustainability and energy efficiency 
into cultural heritage sites; 
- Integrating climate information 
within SECAP 

  

Table 14: Summary of socioeconomic impacts by each climate service into each demonstration case as retrieved from impact assessment exercise.
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It is worthwhile mentioning that the process of co-design and multi-stakeholders collaboration 
has been appreciated by several stakeholders and has been considered useful into each 
demonstration case to gather people together to talk about pressing issues related to climate 
and climate change. Further development of climate services into Climate-fit.city activities will 
allow to have a full understanding and assessment of socioeconomic impacts. In addition, 
most of the participating stakeholders revealed that changes into policies and improvement in 
cross-level collaboration will occur in the long term, therefore impacts will have to be 
contextualized into the full operationalization of the climate service in the next years. Indeed, 
the expectation from this first assessment was that of providing feedbacks to the service 
development partners in order to allow them maximizing their impacts. Findings from this first 
round of socioeconomic impact assessment will be used as a background to fine-tune the 
market replication cases as expected for the deliverable D6.4 (M30). Stakeholders have shown 
interests to the climate service and highlighted their potential for exploration and exploitation 
into market. Next assessment into D6.4 will consider the overall project including 
dissemination and marketing activities, especially market replication activities (WP4) and, as 
much as possible, the additional six cases that will be engaged in the last steps of the project. 
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