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Abstract This deliverable (D6.4) presents the 

results of the final socio-ecoomic 
impact assessment of the Climate-
fit.city project. Data have been 
collected and analysed according to a 
variety of sources and methods specific 
for the characteristics of each 
replication case including the goal of 
the climate service, the data 
availability, and the targeted 
stakeholders. The assessment 
demonstrates that in all the replication 
cases there are actual and potential 
added values in terms of public service 
effectiveness, economic impacts, 
policy, and social impacts. 
Furthermore, we have also assessed 
impacts by the project on project 
partners along these three years. We 
have found that partner acknowledge 
impacts by the project on their 
organization in terms of creation of 
partnerships, development of new 
knowledge and activities, as well as of 
enlargement of the climate service 
market, and competitiveness into it.  
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This deliverable (D6.4) represents the fourth and final step of the socioeconomic impact 
assessment activities conducted into the Work Package 6 (WP6) of the Climate-fit.city project. 
This assessment focuses on the socioeconomic impacts by each climate service on each of the 
six replication cases, as it follows: Climate and Health, Building Energy, Urban Planning, Active 
Mobility, Emergency Planning, and Cultural Heritage.  
Primary and secondary data gathering occurred through online surveys, meetings, interviews, 
phone calls and email exchanges carried out with partners and key stakeholders between April 
and November 2019. According to data availability, the socioeconomic impact assessment 
covered the four impact areas identified in D6.1 (impact on public service effectiveness, 
economic impacts, policy impacts, and social impacts) plus the additional “Raising awareness” 
area, that was identified and assessed in D6.3. As this new area emerged in most of the 
demonstration cases, it was therefore decided to explore it also for the replication cases. In 
this way, the next paragraphs summarize the findings of the socioeconomic impact assessment 
for each demonstration case as described in D6.3 and the related replication cases (assessed 
for the first time in this deliverable). This deliverable also report the additional impacts by the 
project on the project’s partners. Indeed, a dedicated effort has been invested in mapping the 
value of Climate-fit.city for its protagonists. On this, it is fair to say that the partners are 
satisfied about the project. It represented an added value for them in terms of scientific 
contribution, creation of partnerships and of new potential markets, and service provision 
areas. 
In the replication case of Active Mobility, the climate service was applied in Berlin and 
Bremen (Germany). Socioeconomic impact assessment found that in Berlin 803 million EUR 
per year can be saved in terms of prevented deaths thanks to cycling contributing to improve 
health. Meanwhile, 7.25 million EUR per year can be saved in terms of reduced CO2 emissions. 
For Bremen, socioeconomic impact assessment found that 286 million EUR per year can be 
saved in terms of prevented deaths thanks to cycling contributing to improve health. 
Meanwhile, 1.86 million EUR per year can be saved in terms of reduced CO2 emissions. In 
addition, the climate service can provide relevant background information about weather and 
climate for public institutions and policy-makers aiming at improvinh adaptation policies in 
Berlin and Bremen. 
In the replication case of Climate and Health, the climate service was applied in London. 
The socioeconomic impact assessment found that the climate service can potentially improve 
heat wave-related early warning systems and hospital organization in London. Meanwhile, it 
can provide guidelines and actions to support the implementation of plans and practice to 
improve emergency response to heat waves. 
In the replication case of Building Energy, the climate service was applied to several 
European cities. The socioeconomic impact assessment found that the climate service can 
provide data to improve and revise building energy efficiency guidelines at multiple levels. In 
addition, it can support the standardization of housing and building policies in respect of 
energy efficiency in different European countries. Meanwhile, it can potentially provide 
economic benefits to building owner. It can also provide relevant knowledge and datasets for 
building energy professionals in Europe aiming at improving their building energy simulation. 
Finally, the service might indirectly support a better knowledge of energy consumption to 
reduce housing inequalities in different European countries. 
In the replication case of Urban Planning, the climate service was applied in Dhaka 
(Bangladesh). The socioeconomic impact assessment found that the climate service can 
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support the integration of climate change and sustainability into urban planning practice. It 
can also integrate UHI policies into urban planning topics. Meanwhile, the service can provide 
relevant data to support the development of the National Adaptation Plan of Bangladesh. 
In the replication case of Emergency Planning, the climate service was applied in Tirana. 
However, the replication case was implemented and demonstrated too late in the project to 
be evaluated, and therefore socioeconomic impact assessment for this replication will not be 
presented in this deliverable. 
In the replication case of Cultural Heritage, the climate service was applied to the Zoo of 
Antwerp and Planckendael. The socioeconomic impact assessment found that the climate 
service can support the zoo management in providing baseline data for prioritizing energy 
efficiency. 
This assessment offered an overview of impact areas and sub-areas that each climate service 
can touch upon, and of stakeholders interested in using the climate service. It demonstrates 
that socioeconomic and political impacts are diversified for each case according to its 
specificities, the goal of the climate service, and the kind of available data and stakeholders. 
This further demonstrates that each climate service is a relevant tool to support public and 
private organizations working into a range of sectors potentially impacted by climate change-
related challenges in the near future.  
It must be stressed once again that the retrieved impacts greatly depend from data availability 
and climate change scenarios, therefore all the impacts described in this deliverable are 
“expected”, i.e. based on the assumption of a full adoption and exploitation of the climate 
services piloted in the project.   
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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 socioeconomic 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), D6.2 
(on M15) and D6.3 (M24).  
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 
socioeconomic impact assessment framework and related methodology. Accordingly, four 
main impacts areas were identified, including public service (impact on public service efficiency 
and effectiveness), economy (economic impact), policy (policy impact), and society (social 
impact). The socioeconomic impact assessment methodological framework proposed into D6.1 
was informed by the results of 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 upon which the climate service 
operates and leads to expected impacts. 
The D6.3 provided an assessment of the socioeconomic impacts by the climate services for 
each of the six demonstration cases, against the baseline description of D6.2 and the 
methodology developed in D6.1.  
It is worthwhile pointing out that the along the course of the project (30 months) it is not 
possible observing all the impacts, as they will occur just with 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:  
• the climate services are employed by following on a regular basis the scenarios 
designed by Climate-fit.city  
• policy-makers and other relevant stakeholders will fully exploit the new information 
and knowledge provided by the climate services, and act consequently.  
Against the background provided in the aforementioned WP6 activities, this current deliverable 
(D6.4) will include 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, as provided into D6.3.  
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In addition, this deliverable includes: 
- The assessment of the expected impacts of the replication cases 
- The assessement of the impacts of the Climate-fit.City project on project partners. 
For the current deliverable, a follow-up for each climate service implementation into each 
demonstration case has been done. This follow-up includes testing the versatility and 
applicability of the climate service within a replication case, that is a new urban context where 
a climate service has been implemented. Towards this goal, a replication case has been 
selected for each climate service according to its specificities and objectives. The replication 
case for the six climate services are as it follows: 
• Climate & Health – London 
• Building Energy – Rome, Barcelona, Prague, Vienna 
• Active Mobility – Bremen and Berlin 
• Urban Planning – Dhaka 
• Emergency Planning – Tirana 
• Cultural Heritage – zoo of Antwerp and Planckendael. 
The assessment has been performed on the same impact areas identified for the 
demonstration cases, according to data availability. On this regard, the assessment of the 
replication cases has been performed by adapting the methodology developed into D6.1 and 
D6.2 and adopted into D6.3 to the context of the replication cases. 
In addition, we have recognized that the project also had impacts on each partner 
organizations in terms for example of future business strategies, available funds, and datasets, 
among the others. These areas have been selected by considering the mission of the Climate-
fit.city project beyond the development and implementation of the climate services, and 
including the dissemination of new knowledge and the improvement into the partners’ 
organizations.  
 

 

The methodological framework proposed in D6.1 was developed on a set of methods that 
were expected to be employed for identifying and assessing 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 would 
have not been employed. RoI has not been employed 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 the 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 
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were 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 (see D6.1 for a description of each method) 
have been the methods employed for the assessment of both the demonstration and the 
replication cases.  
About the replication cases, it is important to mention that they were based on the volunteer 
participation of stakeholders (not payed by the project). In this way, the possibility to collect 
information for the assessment was limited. For this reason, the data gathering process was 
conducted looking at minimising the thresholds across them. In terms of considered impact 
areas, we did attempts to use the same impact areas and sub-areas of the demonstration 
cases. However, the capabilities to assess each area for each replication case highly depended 
from data availability, that in some cases was limited. In this way, the impacts that have been 
assessed for each replication case have been those for which data were available. 
Finally, with reference to the assessment of the overall impact of the project on Climate-fit.city 
partners, the areas of analysis are the following:  
• Knowledge creation and sharing (the scientific outputs developed; the kind of 
knowledge spread across the public; the media engagement for the dissemination of each 
partner’s findings); 
• Innovativeness and competitiveness (launch of new services; creation of partnerships 
and collaborations; capacity to attract additional funding; improvement into image and 
recognition of the organization; implementation of development activities; the vision of the 
future steps by the organisation). 
 

 

Socio-economic impact assessment has been conducted by following a range of qualitative 
and quantitative methods that have been applied thanks to the partners’ contribution into each 
climate service’s replication case. Specific interviews were conducted via confcalls, phone calls 
or email exchange with partners and key stakeholders who accepted to further deepen the 
topics discussed in the focus groups. We also included six questions in the questionnaire Arctik 
administered to users for climate service evaluation (D3.3) between August and December 
2019.  
In addition, a questionnaire dedicated to the impact of the project was administered to all the 
project partners as per DoW. All these data have been analysed on the basis of the 
methodological framework presented in D6.1, of the baseline in D6.2 and the results from 
demonstration cases in D6.3. Regarding the data and the impacts by the climate services, it 
is necessary to point out that socioeconomic impact assessment exercise did not cover in D6.3 
and will not cover in D6.4 the entire range of potential social and economic impacts occurring 
into each replication case. Indeed, each climate service might have additional impacts that the 
assessment has not been able to reveal, or that will occur in medium and/or long term after 
the end of the project.  
It is also worthwhile underlining that not all the retrieved impacts might occur, or that they 
might occur at different level of scale, analysis, and effectiveness. Indeed, the methodological 
framework has been developed in a way that impacts by each climate service into both 
demonstration and replication cases will occur only if the climate service will be fully exploited 
to foster changes into multi-scale institutional policies and/or organizational processes and 
practices. In this way, we want to stress again (see also Introduction into D6.3) that all the 
impacts described in the present deliverable (and in D6.3) are impacts that are potential, and 
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depend on a number of internal and external variables that the organizations might not be 
able to control, or of factors that for sake of synthesis have not been included in the 
assessment.  
Notwithstanding this, through socioeconomic impact assessment activities local stakeholders 
and policy makers have gained relevant knowledge to improve policy and practice for an 
effective climate change response in the medium and long term. Meanwhile, market actors 
have been provided with an important baseline to explore further market opportunities offered 
by the climate services. In the next chapters, main expected impacts by each climate service 
into the respective demonstration and replication case have been identified, presented and 
discussed. 

 

The replication case of the Active Mobility climate service is very similar to the one of the 
demonstration case, but is applied to two new cities: Bremen and Berlin (Germany). As 
described in more details in D4.1, the replication case of the climate service provides 
information and support for climate-inclusive bicycle traffic planning in the cities of Bremen 
and Berlin towards variations in meteorological conditions and on current and future climatic 
attractiveness by each city 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 climate service aims at 
supporting urban planning practices that are able to integrate climate issues, cycling and traffic 
in a comprehensive way. The climate service has been delivered under 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.  
After being the start-up company Bike Citizens the user partner in the demonstration case of 
Vienna, it is is user partner in the replication case as well. Within the demonstration phase, 
Bike Citizens has integrated the Active Mobility service for the demonstration case of Vienna 
into its tool Bike Citizens Analytics, which supports bicycle traffic planning in cities (see 
Climate-fit.city deliverables D2.2, D2.4, and D2.5). The same has been done for the replication 
cities. However, in Bremen and Berlin, Bike Citizens may act as distributer of the Active Mobility 
service even after the project end of Climate-fit.city. Therefore, the start-up is both a user and 
a provider. Apart from Bike Citizens, a new user has been involved in the replication of the 
Active Mobility service: Bremeninvest (Wirtschaftsförderung Bremen GmbH). Bremeninvest is 
a company owned by the Land Bremen, the City of Bremen and the City of Bremerhaven. It 
is responsible for developing, strengthening and marketing of Bremen as a location for 
business, exhibitions and events. Bremeninvest is coordinating the project Bremen BIKE IT!, 
aiming at making the people of Bremen familiar with the importance of cycling. 
In the Active Mobility replication case, climate service’s impacts are expected on the following 
areas: 
• public service effectiveness;  
• reduced costs for society linked to saved lives due to GHG emissions reduction;  
• urban policies.  
Impacts are expected on the bike transport infrastructure in Bremen and Berlin, including bike 
paths and related quality. This is because information about weather and climate can provide 
for a more in detail understanding of what bike paths need in terms of climate-resilience and 
adaptation. At the same time, impacts are also expected into traffic management and parking 
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space provision. By improving these areas, there should be an increased attractiveness for 
bike-related active mobility practices, leading in turn to an increase into bike usage. This will 
contribute to reduce GHG emissions and to increase the physical activity of citizens, with 
improvements into public health and reduction of collective health costs. Impact on policies 
are expected on transport, health, and environmental policies. This improvement into policies 
will also lead towards an improvement of citizens’ wellbeing, as well as reduction of inequalities 
around health or transportation.  

 

 

The deliverable D6.3 assessed socioeconomic impacts of the Active Mobility climate service on 
the demonstration case of Vienna. In that case, economic impacts, social impacts, policy 
impacts, and awareness raising impacts were calculated. The economic impact assessment 
was based on active mobility data provided by partners, analysed by using the Health 
Economic Assessment Tool (HEAT)1: 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. As we will see, HEAT will be also used for calculating economic impacts of the 
Active Mobility cliomate service in the replication cases of Berlin and Bremen. 
According to economic impact assessment of D6.3, HEAT calculated that cost saving in terms 
of health cost reductions was equal to 53 premature deaths that can be prevented each year 
thanks to the increment in bike usage expected with to the use of the climate service. 
However, we considered that the service contributed 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. Consequently, we estimated a maximum contribution of 20% on 
the reduction of premature deaths. This number was based on previous experience of T6 
Ecosystems in impact assessment of European research projects, that confirmed 20% of cost 
reduction can be considered a reasonable (but estimated) threshold for decision makers. 
Indeed, a cost saving lesser than 20% could been sees not sufficient for the investments 
needed for policy changes. It is worthwhile stressing that this percentage is an estimation for 
two main reasons. First, cost saving is only one of the variable that are taken into account in 
urban policy-making around transportation, mobility, and associated areas. Available 
resources, agreements across stakeholders, and medium long term sustainability of the policy 
are just someof the number of variables to be considered into policy-making. Second, 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).  

 
1 https://www.heatwalkingcycling.org/#homepage  
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In this way, we 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 used the Value of Statistical Life (VSL) for Austria as adopted by HEAT, that is equal to 
3.75 million EUR/death. By multiplying 10 times, the cost saving for prevented deaths thanks 
to cycling corresponds to approximately 37.5 million EUR per year.  
Similarly, within D6.3 we also calculated cost saving for CO2 emissions reduction by using the 
same input data to assess cost saving for CO2 emissions thanks to cycling. By using HEAT, a 
reduction of 14.599 tons of CO2 equivalents per year was assessed, with 3 premature deaths 
prevented each per year. Also in this case it was assumed that the climate service contributed 
for a maximum contribution of 20% to the reduction of premature deaths. Therefore, we 
considered 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 employed 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 today2. HEAT considered SCC as equal to EUR 
46.3 to per ton equivalent. Meanwhile, as aforementioned, the VSL for Austria equal to 3.75 
million EUR per premature death as employed bt HEAT. In this way, we applied the SCC to a 
CO2 reduction of 2.920 tons, and obtain 1.35 million EUR as saving costs for CO2 emissions. 
We then applied the VSL for 0.6 saved life per year, and obtained 2.25 million EUR as saving 
costs for saved life. By summing these two costs, we obtained 3.60 million EUR of cost saving 
for CO2 emission reductions thanks to the full operationalization of the climate service. 

 

D6.3 also calculated impacts on public service effectiveness and policies. To do this, 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 
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 said that the Active Mobility climate service provided relevant background 
information about weather and climate. Indeed, this was considered a starting point for an 
increase into bike usage rate, as people could be more motivated to use bike for travelling 
and commuting around the city when they know weather and climate conditions.  
However, stakeholders also pointed out that effective measures were necessary for reducing 
the sensitivity of cyclists to variations in meteorological conditions. These measures would 
foster a noticeable increase into bike usage, in terms of both number of people and reasons 
for bike commuting. Further to this, stakeholders also claimed that the climate service can 
lead to an improvement of bike paths to better accommodate climate and non-climate related 
needs of bike-users, this positively impacting the effectiveness of mobility service. On this 
regard, it was stated that an increased knowledge in weather and climate conditions can lead 
to a better provision of shadowing and green areas on the bike paths or in nearby areas. 
Meanwhile, this can also lead to an improvement of bike paths accessibility into more 
peripheral areas, or to a more regular maintenance, for example of pavements and cleaning. 
Finally, stakeholders also rdeclared that such an understanding of impacts by the climate 
service was necessary to have a more in detail knowledge 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 was considered as essential to have clearer ideas about 
future planning and needs of bike paths in the demonstration case. Accordingly, stakeholders 

 
2 https://www.oecd.org/env/cc/37321411.pdf  
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claimed that impacts by the climate service can mainly occur indirectly, through the provision 
of useful weather and climate information to be then used as a background for a more effective 
public service provision and for the implementation of relevant policies. 
 

 

The D6.3 also reported impacts in terms of awareness raising among stakeholders about 
climate and its related issues. Indeed, stakeholders participating in the focus group said that 
the climate service provided relevant inputs for awareness-raising measures and information 
campaigns. For instance, knowing that the annual bike usage rate could be increased by up 
to 70% if people responded less sensitively to variations in meteorological conditions was 
considered an important information to be used also for communication purpose.  
Some service providers reported, for example, that population in Vienna was not aware yet of 
the existing opportunity for using bike into everyday life. For example, the fact that several 
working place provide showers was seen as an input and an opportunity for using bike to 
commute. Meanwhile, the city of Vienna was funding the construction of some roofed private 
bicycle parking areas, however only few building owners or building administrations were 
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. 
 

 

As described in D6.3, the climate service could have a positive impacts on the quality of life in 
Vienna by improving the quality of cycling, make the commuting time from home to 
work/school a time for been physically active and by improving the quality of air. Beside this, 
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 in Vienna. A stakeholder 
participating in the focus group mentioned that the climate service can support the smart city 
urban renewal initiative “Smarter Together”, which was co-funded by the EU as part of the 
H2020 research program. Such initiative also included the implementation of various projects 
in the district of Simmering  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. 
The climate service 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. 

 

Table 1 provides some general details of the Bremen and Berlin context for the implementation 
of the climate service in the replication case.  
 

Dimension Bremen Berlin 
Geographic area covered by the service 325.42 sq. km.  891.8 sq. km. 

Population potentially affected by the service 568.006 3.613.495 
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Length of bike paths Approx. 800 km (including nearby areas) Approx. 620 km 

Table 1: The context of Bremen and Berlin. Source population: German Statistical Office (data 2017). Source Length 
of bike paths: www.bremen.eu. 

 

For the Active Mobility replication case, we have been able to assess main economic and policy 
impacts, as described below. 
 

 
 
  
Table 2 shows the modal split for Bremen and Berlin and on an average workday. The modal 
split is measured based on the travel distance of all trips.  
 
  

Table 2: Modal split of travel distances (all trips) in Berlin and Bremen on an average workday, according to Ahrens 
et al. (2009; 2015). 

Similarly, Table 3 shows the model split for Berlin and Bremen on an average workday. The 
modal split is measured based on the travel distance of internal trips, e.g. trips within the 
considered city. The travel distance of trips starting, passing through or ending in areas outside 
of the city are not considered. 
 

 Berlin 2013 Bremen 2013 

By … 
Distance per 
person & day 

[km] 

Share in trips  
[%] 

Distance per 
person & day 

[km] 

Share in trips  
[%] 

… foot 0.9 4.3 0.8 3.8 

… bicycle 1.6 7.7 2.7 12.7 

… MPT 9.4 45.3 12.9 60.7 

… public transport 8.8 42.4 4.9 23.1 

Sum 20.8  21.2  

 Berlin 2008 Bremen 2008 

By … 
Distance per 
person & day 

[km] 

Share in trips  
[%] 

Distance per 
person & day 

[km] 

Share in trips  
[%] 

… foot 0.9 4.5 0.8 4.1 

… bicycle 1.3 6.5 2.5 12.7 

… MPT 9.1 45.3 11.8 59.9 

… public transport 8.9 44.3 4.6 23.4 

Sum 20.1  19.7  
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 Berlin 2013 Bremen 2013 

By … 
Distance per 
person & day 

[km] 

Share in trips  
[%] 

Distance per 
person & day 

[km] 

Share in trips  
[%] 

… foot 0.9 5.2 0.7 4.6 

… bicycle 1.5 8.7 2.5 16.3 

… MPT 7.3 42.1 7.9 51.6 

… public transport 7.6 43.9 4.1 26.8 

Sum 17.3  15.3  

Table 3: Modal split (based on travel distances of internal trips) in Berlin and Bremen on an average workday, 
according to Ahrens et al. (2015). 

Based on these data, we can provide a rough estimation of the total distance travelled by 
Berlin’s and Bremen’s cyclists per year. By multiplying these values with the average travel 
distance by bike per person and workday (Berlin: 1.6 km; Bremen: 2.7 km; see Table 3) and 
the number of workdays per year (~ 251 in Berlin and Bremen), a result of about 740 km 
cycled by Berlin’s inhabitants per year (only workdays considered) and about 112 km cycled 
by Bremen’s inhabitants per year (only workdays considered) is obtained.  
These numbers can therefore be used to calculate the economic benefits of reduced mortality 
in Berlin and Brement. Similarly to economic assessment for the Active Mobility demonstration 
case of Vienna (see Section 3.1. in D6.3), calculation has been performed by using a revised 
version of the Health Economic Assessment Tool (HEAT)3. However, as we do not have very 
in detail data on both Berlin and Bremen, we have used the default parameters included into 
the HEAT tool for the selected cities, and did not apply any change into them. Therefore, 
results should be considered as a trend of the impacts for each city. 
 

 

In order to estimate the positive impacts of an increase in bike usage due to the adoption of 
the climate servie and of related policies (e.g. improving of cycling paths), we should estimate 
the percentage of the population the population that will cycle in the future and the km 
covered. In order to do this we consider the worldwide highest percentage of inhabitants using 
a bike into a city. According to the Bicycle Cities Index 20194, the city with the highest 
percentage of inhabitants using a bike is Utrecht (the Netherlands), with a value of 51%. We 
can therefore use this value to assume that is the ideal value worldwide cities, including Berlin 
and Bremen, should aim. In this way, the 51% of the population of Berlin and Bremen (see 
Table 1Errore. L'origine riferimento non è stata trovata.) is 1.842.882 and 279.683, 
respectively. 
By using an ideal population of 51% of the total inhabitants of Berlin, that is equal to 1842882 
inhabitants for Berlin, there is increase of 7 min. of cycling time per person/day. This 
corresponds to 227 premature deaths prevented per year. Over the full assessment period of 
10 years, 2.274 premature deaths could be prevented. Mortality is monetized using Value of 
Statistical Life (VSL) of 3.53 million EUR/death. This corresponds to an economic value of 803 

 
3 https://www.heatwalkingcycling.org/#homepage 
4 https://www.coya.com/bike/index-2019 
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million EUR per year. Over the full assessment period of 10 years, the total economic impact 
is 8.03 billion EUR. 

 

By using again the same ideal population of 1.842.882, HEAT calculated a reduction in carbon 
emissions equal to 48.392 tons of CO2 equivalents per year. Over the full assessment period 
of 10 years, carbon emissions are reduced by 483.919 tons of CO2 equivalents. Carbon 
emissions are monetized using social costs of carbon (SCC) of 151 EUR/tco2e. This 
corresponds to an economic value of 7.25 million EUR per year. Over the full assessment 
period of 10 years, the total economic impact is 72.5 million EUR. Discounted to 2020 value 
at an annual discount rate of 5%, the total economic impact is 55.7 million EUR. 

 

Similar to Berlin, by using an ideal population of 279.683 inhabitants for Bremen, there is 
increase of 12 min. of cycling time per person/day. As a result, 58 premature deaths are 
prevented per year. Over the full assessment period of 10 years, 582 premature deaths are 
prevented. Mortality is monetized using value of statistical life (VSL) of 3.53. 000 EUR/death. 
This corresponds to an economic value of 206 million EUR per year. Over the full assessment 
period of 10 years, the total economic impact is 2.06 billion EUR. 

 

By using again the same population of 279.683, HEAT calculated a reduction of carbon 
emissions equal to  12.393 tons of CO2 equivalents per year. Over the full assessment period 
of 10 years, carbon emissions are reduced by 123.932 tons of CO2 equivalents. Carbon 
emissions are monetized using social costs of carbon (SCC) of 151 EUR/tco2e. This 
corresponds to an economic value of 1.86 million EUR per year. Over the full assessment 
period of 10 years, the total economic impact is 18,6 million EUR. 
 

 

We have received one response from a climate service user to the additional socioeconomic 
impact assessment questions within the D3.3 questionnaire. This response provides some 
inslights on policy impacts by the service. Generally, it has been stated that the climate 
services’ topics are very new for policy makers, therefore several work is necessary to integrate 
these topics within a public policy agenda, and lobby from multiple stakeholders is required.  
The provision of these kind of data can be used as an evidence to foster a change into the 
bike path provision and management. Accordingly, the main policy areas where the service 
might have impacts is related to improve adaptation into urban planning and mobility policies. 
This is because the climate service describes cyclists’ behaviour in terms of meteorological 
changes, and this represents a background to further elaborate adaptation measures in both 
cities. Two examples of adaptation policies the climate service might touch upon in the 
replication cases are provided below.  
The first is the Berlin Energy and Climate Programme 2030 (BEK 2030), that sets out relevant 
strategies and measures to integrate adaptation in different areas. The following measures 
illustrate the most important actions that are required between now and 2030 in the area 
urban development and urban green spaces: 
• safeguarding spaces that are capable of relieving pressure on the climate 
• creating green and open spaces 



 

 
 
 
 

20 
PUCS has received funding 

from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

• improving the resilience of the city's green spaces 
• climatic decoupling of new-build projects 
• climatic qualification of the city's surface areas 
• developing the drinking fountain network 
The second is the adaptation strategy the state Bremen and the two cities Bremen and 
Bremerhaven decided to adopt to respond to climate change5. The strategy provides a 
framework and guidelines for policymakers to promote a climate-resilient local development 
and increase the individual adaptive capacities of local communities. The strategy includes 19 
strategic goals for people, environment and buildings/infrastructure, and 28 key measures to 
be implemented in the next years. Planned adaptation measures of the City of Bremen 
include6: 
• Activation of the developed information system for protection against heavy rainfall 
• Measures for flood protection during sewage system renewal projects 
• Climate change-adapted design and maintenance of bodies of water 
• Intensification of near-natural rainwater management 
• Strategy for roof greening and open-space greening, in particular as part of inner 
development 
• Development of an action plan for city trees (selection of new good locations, 
optimization of existing locations, climate resistant tree species in case of new planting, etc.) 
• Development of a concept for the provision of drinking water on heat days 
• Development of internal procedural rules for incorporating climate change adaptation 
in formal and informal planning and decision-making processes at city-level 
• Establishing of an implementation management for the climate adaptation strategy 
• Evaluation of the application of urban climate analysis in planning processes. 
 

 

The Climate and Health climate service for the replication case is a collaborative initiative 
between ISGlobal, Public Health England (PHE) and the Health Protection Research Unit at the 
London School of Hygiene and Tropical Medicine (LSHTM), London, United Kingdom. Its aim 
was to assess heat related mortality risks in the city of London. 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 

 
5 
https://www.bauumwelt.bremen.de/umwelt/klima_und_energie/klimaanpassung/anpassungsstrategie_an_die_fol
gen_des_klimawandels_fuer_das_land_und_die_staedte_bremen_und_bremerhaven-60162  
6https://www.bauumwelt.bremen.de/umwelt/klima_und_energie/klimaanpassung/detail.php?gsid=bremen213.c.7
8737.de  
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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 London by 
contributing to map and refine spatial analysis of heat wave-related vulnerability; 
• improved public service effectiveness, in terms of early warning system and 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. 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;  
• 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 London.  

 

The deliverable D6.3 assessed socioeconomic impacts of the Climate and Health climate 
service on the demonstration case of Barcelona. In that case, economic impacts, social 
impacts, policy impacts, and awareness raising impacts were calculated. To collect 
socioeconomic impact assessment data, a focus group was conducted Barcelona on 21st 
November 2018. Project partners and 9 key stakeholders attended the focus group from 
different organizations, 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.  
 

 

Within D6.3, stakeholders said that the climate service produced several data useful to provide 
a baseline knowledge for improving public service effectiveness. Stakeholders claimed that a 
better understanding of the areas that are most vulnerable to heat waves in Barcelona would 
contribute to improve heat waves early warning system in terms of a better preparedness of 
emergency responders (at city, hospitals, local communities, and emergency service level). In 
turn, this woud lead to the creation of stronger networks among first responders and rescuers. 
Stakeholders also said that thanks to the climate service, public service officers would benefit 
of an increasing collaboration among different agencies at local level. Indeed, 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. 
Stakeholders therefore recognized the climate service can foster a discussion among different 
organizations about how improving an understanding of heat waves vulnerability and related 
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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 the implementation and maintenance of the 
service will lead to higher economic benefits for individuals, families and the whole society. 
We assumed that the cost saving can be approximated by using the VSL for Spain (Martínez 
Pérez et al., 2015), equal to 1.827 million USD, approximately 1.6 million EUR (Martínez Pérez 
et al., 2015). 
Within D6.3, costs for the climate service were considered those allocated into the Climate-
fit.city project to cover costs for the partners involved into the demonstration case of 
Barcelona. These costs are reported into 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. 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. Indirect costs are those costs to be connected with e.g. infrastructures, 
buildings and plant, water/gas/electricity, maintenance, insurance, supplies, communication 
and connection costs, etc. All these costs are equal to 408.750 EUR as invested by the Climate-
fit-city project.  
Our partners from the Agència de Salut Pública de Barcelona (ASPB) confirmed that additional 
maintenance costs for the climate service after the end of the Climate-fit.city project 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 hosted7. 
The cost of the ASPB Technician included the gross monthly wage of the technician (4.148,21 
EUR) and other indirect expenses (e.g., fees), equal to 61062 EUR, for a total of 4.758,82 
EUR. Cost also included an annual standard subscription for the server, equal to 1.000 EUR. 
The total of these two costs was equal to 5.759 EUR. We therefore assumed that the annual 
costs resulted from the sum of costs reported in the Grant Agreement (408.750 EUR) and the 
maintenance costs (5.759 EUR), 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 into summer time in London for the timespan 1987-2016. For the assessment, 
we used data provided by the partners based on an adapted version of the definition of heat 

 
7 https://www.shinyapps.io  
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wave as proposed by the EuroHEAT project (D’Ippoliti et al., 2010). Indeed, it allowed more 
possibility to compare with other similar studies on the topic. Similarly to EuroHEAT definition, 
we defined heat waves based on summer months (June-August) as: 
• 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 Table 4 below. 

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 was equal to 1.734, with an annual average of 56. By 
considering a VSL for Spain of 1.6 million EUR, the annual costs for deaths attributable to heat 
waves in Barcelona were approximately 89.6 million EUR. As we did for the Active Mobility 
demonstration case, we assumed that the climate service can reasonably contribute up to 
20% to a reduction of heat wave-related deaths. Following this hypothesis, this led to a 
reduction of costs for approximately 17.92 million EUR that could be invested in necessary 
policies for applying the knowledge provided by the climate service into measures for 
improving the current heat-wave related issues, procedures, and services. 
 

 

After that, within D6.3 we applied the following CBA formula to assess the economic impacts 
of the climate service: 
 
CBA = [ΣBi/(1+d)i] / [ΣCi/(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 Commission8, 
the discount rate for Spain was equal to -0.13 as per 1st April 2019. In this way, CBA will be 
equal to: 

 
8 http://ec.europa.eu/competition/state_aid/legislation/base_rates2019_04_en.pdf  
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[414,509/(1-0.13)] / [17,920,000/(1-0.13)], that is  
 
476,447.13/20,597,701= 0.023. 
 
The value of 0.024 meant that the economic benefits of the Climate and Health climate service 
were found being much higher than its costs in terms of investments to implement, run, and 
maintain the climate service.  
 

 

The zero baseline scenario D6.2 reported that the climate service was expected to positively 
impact on a range of policies developed by different organizations in Barcelona or with interest 
for the city. 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) 
Against this background, D6.3 reported that stakeholders participating in the focus group 
claimed that the climate service can supports an in-depth understanding of the relationships 
existing between heat waves and mortality. In this way, the climate service can contribute to 
provide useful background information to different organizations for improving or creating 
policies associated to heat waves. On this regard, a stakeholder reported the example of maps 
that were elaborated into the Climate Plan of the City Council of Barcelona (Pla Clima) but that 
did not include variables directly related to the health issues. The data provided by the climate 
service can support improvements into these maps by providing more detailed information 
about spatial representation of vulnerability. In turn, this can provide benefits on the whole 
plan, as it could provide more effective guidelines and actions to improve emergency response 
to heat waves. In the focus group, stakeholders also added that the data provided by the 
climate service complemented other existing heat vulnerability maps and indicators in 
Barcelona, and that can therefore provide further integration to them.  
During the focus group, it was also mentioned that if the climate service would be integrated 
with other services and datasets could become an useful tool for urban planning. On this 
regard, a stakeholder argued that the data provided by the climate service can support the 
development of macro building regulations to be included into the urban planning plan (Pla 
Director) of Barcelona. The stakeholder specifically argued that the plan needs better data in 
relation to heat and heat stress parameters that can be upscaled at the wide city scale through 
relevant urban planning policies. It was also stated that the climate service can support data 
development in terms of 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. On the one side, data from the 
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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 lead in the near 
future to changes into the morphology of the urban fabric and into design of development 
areas.   
 

 

Within D6.3, stakeholders recognized that the climate service can represent a useful 
background for the communication and dissemination of knowledge about heat waves and 
related vulnerability to the general public. Stakeholders added that the climate service can 
support the development of direct and friendly mechanisms to communicate heat and heat 
waves-related problems to the general public. With the service, citizens can have a more in 
detail portrait of 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 reported differences in deaths for men and women >65 years 
attributable to heatwaves in Barcelona between 1987 and 2016. ASPB partners calculated data 
by using the adapted definition of heat waves as proposed by the EuroHEAT project (D’Ippoliti 
et al., 2010). The Table shows that the attributable deaths for women are always higher than 
the ones for men, sometimes with more than double values. It was 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 climate service was 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 were 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 
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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 

Table 5: Annual number of attributable deaths for men and women >65 years due to heatwaves in Barcelona. 

 

London is experiencing hotter and drier summers than in the past years, that are further 
impacted by UHI. The UHI can cause London to be up to 10°C warmer than neighbouring 
rural areas. As London population is expected to be approximately 11 million by 2050, 
managing heat-related risks is considered as important at all stages of planning and 
development. Heat is impacting all the population, and in particularly those vulnerable to 
excess heat. In addition, demography in London is changing with an ageing population as well 
as more under five year olds; this increases the number of people potentially vulnerable to 
excess heat. In 2003, 600 (mainly elderly) people died in the London heatwave. London had 
the highest number of deaths in the country but not the highest temperatures. In 2016, 
London had three extreme heat days with temperatures over 30°C. The central area of London 
tends to stay warmer than the surrounding rural areas. UHI effect is most noticeable at night 
and is primarily associated with the rates at which heat is stored and released from urban and 
rural surfaces. Its effect is most intense during warm weather, light-winds and clear skies. 
During the 2003 summer heatwave, differences of up to 10°C were measured in London. The 
map below (Figure 1) shows London’s UHI effect using the average daily minimum 
temperature (ºC) for London for the period 26 May to 19 July 2006.  
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Figure 1: Modelled average daily minimum temperature for period 26 May - 19 July 2006. 

 
The Table 6 below reports main details for describing the heat wave context in London. 

Dimension Measure 

Geographic area covered by the service 1.572 km2 

Population potentially affected by the service 8.908.081 (2018) 

Number of people >65 years old  Approx. 1 mln 

Frequency of heat waves (UK) Approx. 1 every 5 years 
Table 6: The context of London. Source Geographic area and population: https://en.wikipedia.org/wiki/London. 
Source Number of people >65:  https://www.ageuk.org.uk/london/about-us/media-centre/facts-and-figures/. 
Source Frequency of heat waves: https://www.metoffice.gov.uk/weather/learn-about/weather/types-of-
weather/temperature/heatwave 

 
 

To assess socioeconomic impacts of the climate service in the London replication case, we 
submitted an online survey with 7 dicotomic questions (Yes/No) to participants in the 
demonstration workshop that took place in LSHTM in London on 2nd April 2019. Unfortunately, 
we obtained only one response from a participant expert working within LHTSM. His/her 
answers were positive about the relevance of the service and, besides the questionnaires, the 
general feedback gathered at that event were positive and interest for the service was 
tangible.  
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The respondent claimed that the climate service can make early warning system more 
effective. The participant also claimed that the climate service might contribute to support 
hospitals in responding more effectively to heat waves, and to reduce mortality related to heat 
waves, with a cost reduction for the public health sector. On this regard, the UK has an early 
warning alert system for heat wave called Heat-Health Watch9, designed to help healthcare 
professionals manage through periods of extreme temperature. The service acts as an early 
warning system forewarning of periods of high temperatures, which may affect the health of 
the UK public. The Heat-Health Watch Service operates in England from 1 June to 15 
September each year, in association with Public Health England. This is the period when 
temperature thresholds are most likely to be reached. When certain heat thresholds are 
passed, a warning is issued and sent to relevant health professionals and people working in 
social care as well as displayed on our website. This enables health professionals to take action 
to minimise the impact of the heat on people's health. 
 

 

The questionnaire also asked which can be the multi-level policies that the climate service can 
improve. On this regard, the participant responded that the service might impact more on 
health, housing, greening and urban planning policies in London. In particularly, in terms of 
heat risk, the London Resilience Partnerhsip has drafted in 2017 the Severe Weather and 
Natural Hazards Response Framework, that aims at providing strategic direction to London 
responders, before, during and after a range of weather types and natural phenomena which 
could significantly impact London, including heat waves. The framework also includes the 
Heatwave Plan for England led by the Public Health England to protect the population from 
heat-related harm to health. It aims at preparing for, alerting people to, and preventing, the 
major avoidable effects on health during periods of severe heat in England. The heatwave 
plan recommends a series of steps to reduce the risks to health from prolonged exposure to 
severe heat for:  
• the NHS, local authorities, social care, and other public agencies  
• professionals working with people at risk  
• individuals, local communities and voluntary groups.  
The heatwave plan describes the heat-health watch system which operates in England from 1 
June to 15 September each year. During this period, the Met Office may forecast heatwaves, 
as defined by forecasts of day and night-time temperatures and their duration. The heat-
health watch system now comprises five main levels (Levels 0-4), from long-term planning for 
severe heat, through summer and heatwave preparedness, to a major national emergency. 
  

 

The climate service 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 in some European cities. For the Building Energy 
Service, Meteotest enhanced its Meteonorm software 10  to account for urban climate 

 
9 https://www.metoffice.gov.uk/public/weather/heat-health/?tab=heatHealth&season=normal#?tab=heatHealth 
10 www.meteonorm.com  
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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. 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).  
 

 

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:  
• energy 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.  
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The climate service shows that climate change will increase average temperatures. To 
demonstrate 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. The simulations demonstrate that for all the three localities average 
temperature will increase, with a reduction of heating needs and related costs. 
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 
onsite 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%. 
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, the differences were very limited. 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 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.   
 

 

 

Stakeholders said 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 regulations 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 
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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 
materials, 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 materials, 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, less 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 
the country or in specific cities. 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 can indirectly impact 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 can contribute 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.  
 

 

Stakeholders declared that data provided 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 can 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 
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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 
can provide a better service to both general public and professionals.  

 

Finally, during the focus group it was mentioned that the climate service can contribute 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 growing thanks to new data available with the climate service. In this way, 
the climate service can represent an opportunity for Meteotest for better positioning the 
company on the market and for increasing its market.  
   

 

The Building Energy replication case expands Meteotest services to all the cities for which the 
needed climate input data are available within the project, to show the upscaling potential of 
the service. In this way, the service has been tested on a number of selected cities including 
Bern, Barcelona, Prague, Rome, Vienna (Bolzano, Luzern). 

Data for the socioeconomic impact assessment for the replication case have been collected 
into a webinar conducted on 17th October with energy building stakeholders across Europe. 
The webinar had 3 participants: Amstein + Walthert (Switzerland), Belgian Building Research 
Institute (Belgium) and Gruner (Switzerland), all organizations actively working in providing 
engineering services including building energy and renewable energy. In addition, we have 
conducted an interview with a professor expert on building simulation modelling and 
thermodynamic, from the Lucerne University of Applied Sciences (Switzerland).  
 

 

According to the participants in the webinar and also to one respondent to the questionnaire, 
thanks to the data provided by the climate service, it is possible to know better UHI effects. 
This is of great benefit for the design of buildings, as it implies a potential improvement into 
heating or cooling facilities/designs that fit or can be adapted to the future housing needs. 
Notwithstanding this, in respect of energy regulations, there might not be great impact, as it 
is necessary Switzerland considers climate change as a whole problem and not just limited as 
a matter of building energy. The climate service might also have potential impacts on 
standardising housing and built environment policies in respect to energy building.  
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According to one interviewee, what can be done at the moment in the area of standardisation 
of policies is however to provide building designers with the necessary data to consider climate 
development and local climate effects in their design. This does not mean that in the near 
future it will be mandatory to use these data for energy regulation compliance purposes, but 
it will provide a useful background for practitioners.  
Indeed, policies should also consider the long term impacts. Policies should be able to consider 
not just the current situation of insulation and colling conditions, but also be able to include 
the conditions as they might be in for example 30 years. In this way, to have effective impacts, 
policies should consider the life cycle of a building in the policies.  
Another participant claimed that to have impacts by the climate service we should think about 
how we can introduce in a smart way active cooling. 
 

 

According to the participating local stakeholders, the climate service might not have direct 
economic impacts on private energy efficiency. Indeed, there might not be too much economic 
impacts related to energy demands, for several reasons. The energy itself for heating and 
cooling is not the biggest expenditure for a private building, while it is much higher for larger 
and complex buildings such as commercial buildings or hospitals, for example. Therefore, 
these kinds of building investors should be very much interested in these kinds of investments 
and an economic benefit in terms of long-terms cost saving should be visible.  
 

 

Across the webinar, it has been found as common opinion that engineers and technicians in 
the field of building energy are not able to use softwares that optimize the energy consumption 
of the whole building. Rather, they can just optimize one room or run simplified calculations. 
Indeed, calculations often depend on simplified models that use simplistic conditions that do 
not allow to have a proper evalution. In this way, the capability of engineers to optimize energy 
consumption for the whole buildings to have a comparison among all buildings needs to be 
improved. Therefore, the climate service can support the development of a suitable 
professional environment for these kinds of simulations. It is also worthwhile mentioning that 
impacts on professionals can be also seen as economic impacts, as they might be more 
competitive on the market. In addition, the consideration of future and local climate effects in 
the individual design of specific objects may result in economic benefit by adapted design. 
 

 

During the webinar, it emerged that the climate service might have impacts on the reduction 
of social inequalities across neighbourhoods and individual in coping with heatwaves. Indeed, 
based on the individual design of objects in social housing and by creating innovative low cost 
solutions, there can be a benefit, since knowing the local climate conditions is a prerequisite 
for finding the needed solutions. 
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The Urban Planning climate service 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 cities. 
The demonstration case was run in Prague, Ostrava, and Hodonin while the replication case 
focused on Dhaka.  
Thanks to the service, 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 tool11 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. 
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;  
• 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. 
 

 

 
 

Impacts were 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 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 also conducted with our project partners GISAT (service providers) 

 
11 https://urban-tep.eu/puma/tool/?id=81742&lang=en 
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and IURS (user-partner) together with representatives of City Councils of Ostrava and 
Hodonín. 
 

 

Stakeholders declared that the climate service has 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 supports 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 the role of the three cities as financial, commercial, 
infrastructure hubs at national and regional levels, the data provided by the climate service 
can foster an improved cooperation between the three City Councils and the respective 
regional governments. For example, a stakeholder said that long-term impacts by the climate 
service in the City of Ostrava might occur thanks to a closer cooperation and coordination with 
the Moravia-Silesia regional government or other regional organizations around the 
improvement of land use, also in respect to UHI.  
Indeed, an improved urban planning with respect to sustainable land use (in particular 
brownfields re-generation) and UHI in Ostrava can also have positive impacts at a regional 
scale. 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 can support 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 can indirectly impact city attractiveness. Indeed, partners and stakeholders argued  
that the climate service can increase the economic attractiveness of several neighbourhoods 
in the selected cities, and contribute to increase revenues by e.g. attracting internal and 
foreign entrepreneurs aiming at investing in tourism and retail. In turn, this will generate more 
income from taxes. 
A stakeholder from the City of Ostrava reported the experience of Masaryk Square, located 
within a protected heritage zone in Ostrava that includes most of the architectural heritage of 
the city. Masaryk Square is one of the main attractions of the Ostrava city centre as it hosts 
the historic old city hall building and a Marian plague column from 1702. According to the 
stakeholder, the climate service can 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. This 
will also 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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The economic assessment of the monetary impacts by the climate service in terms of cost 
reduction due to a reduction in GHG emissions 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 7 below). The positive greening trend aligned to OECD guidelines and 
recommendations12 for greening economy and built environment into urban areas.   
 

2002 41.000 
2003 87.000 
2004 59.800 
2005 133.600 
2006 25.000 
2007 261.700 
2008 125.000 
2009 149.700 
2010 308.800 
2011 72.800 
2012 63.200 
2013 101.000 
2014 112.000 

Total acres 1.540.600 
Annual average  118.508 

Table 7: New green areas acres per year in Prague (2002-2014). 

From these data, we calculated an annual average increase of green areas in Prague equal to 
118.508 acres. We then applied a conversion factor to this 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 and no available data about the land cover of these green areas. 
Therefore, we assumed for sake of simplification that these areas were covered by urban parks 
and forests. We provided a general conversion factor by using the one applied for carbon 
annually sequestered by 1 acre of average United States forest that is equal to 0.85 ton CO213. 
Based on this, we calculated the average carbon annually sequestered by new green areas in 
Prague, equal to 97.176 tons of CO2. We then applied the value of SCC (46.3 EUR) (see also 
the case of Active Mobility above) to quantify the sequestered carbon in monetary terms, and 
obtained a value of about 4.5 million EUR for each year. Quantifying the specific contribution 
by the climate service towards the creation of green areas in the three selected cities was not 
possible yet. However, both the baseline scenario for D6.2 and the focus group conducted 
with local stakeholders found that the climate service can contribute to provide background 
information for improving land use in Prague and the greening process in the selected cities. 
Hence, we assumed that these data represent an initial indicator for a proxy quantification of 
impacts in Prague, to be refined and improved in the future.  
 

 
12 http://www.oecd.org/greengrowth/greening-cities-regions/greeningcitiesregionsandcommunities.htm  
13 https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references  
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Stakeholders revealed that the climate service can have impacts on several policies (e.g., 
urban planning, environmental, and health) in the three selected cities. Urban planning policies 
in these cities aligned with urban and climate change policies at the national level, including 
the Urban Policy Framework and the Building Act (see D6.2). However, stakeholders declared 
that the climate service can further support 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 aligned with the national environmental ones including the 
Strategic Framework for Sustainable Development of Czech Republic and the State 
Environmental Policy of Czech Republic. The climate service 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 provided 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. For the city of Ostrava, stakeholders revealed that 
the climate service can lead 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, interviews 
revealed that the climate service provided 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 provided the example 
of the climate modeling by the climate service for the Eduard Beneš Square that contextualizes 
heat distribution in the urban form and structure. According to the stakeholder, this modelling 
contributed to a better understanding of the existing relationships between land use change 
and heat distribution change. Therefore, a key insight from this modelling was 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 change. Therefore, through the 
climate service, a policy-maker operating in Ostrava will be able to integrate climate change 
and heat issues into urban policies and planning in Ostrava.  
For the city of Hodonín, the climate service can provide 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, 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 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 1.900 m2 of grassland and the plantation of 37 
trees within a main square of the city, to be realized in the near future. 

 

Dhaka is the capital of Bangladesh and its most populated city, as well as it is also one of the 
most populated cities in the world. The Greater Dhaka Area has a population of over 18 million 
as of 2016, while the city itself has a population estimated at 8.5 million. Much of the high 
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rate of population growth for Dhaka, results from rural–urban migration. Dhaka is one of the 
most densely populated areas in the world, with a density of 23.234 people per square 
kilometer within a total area of 300 square kilometers. Many cities in low- and middle-income 
nations have long faced a number of environmental and developmental problems. But now 
they will face additional stresses as the global climate continues to warm and as they have 
fewer of the resources needed to adapt or respond to the impact of climate change. Stresses 
for the cities related to global warming include higher temperatures, water shortages, 
increased flooding and rising sea levels, particularly for coastal cities.  
 

Dimension Measure  
Georgraphic area covered by the service 300 km2 

Population potentially affected by the service 18.000.000  
Table 8: The context of Dhaka. Source Geographic area and population: http://worldpopulationreview.com/world-
cities/dhaka-population/#undefined 

 

 

We have conducted a dedicated Skype call with stakeholders of the climate service, and asked 
them to talk more in depth about potential and actual impacts by the service in a complex city 
like Dhaka.  
Stakeholders confirmed that the situation in Dhaka is complex due to the high number of 
urban poors living into informal settlements and surrounded by extremely bad conditions of 
unemployment, pollution and poor infrastructure. Therefore, it cannot be denied that the 
climate service will have limited impacts to solve the problem of a global city like Dhaka where 
these conditions are structured into societal and economic organization since long. However, 
urban planning is a major component to foster transformation and improvements into the city, 
and therefore the climate service can represent a starting point for reflecting on the necessity 
for considering UHI, natural hazards and climate change into urban planning practices. In 
addition, it can help practitioners and policy-makers such as the end users of World Bank into 
this replication case to have suitable data for prioritizing decisions around urban planning and 
identifying, at least at a general level, the most urgent vulnerability to heat waves.  
For example, there is possibility for the climate service to contribute with its data to the three 
year project titled ”Formulation and Advancement of the National Adaptation Plan (NAP) 
Process in Bangladesh”, funded by from the Green Climate Fund (GCF) and launched by the 
Ministry of Environment, Forests and Climate Change and the United Nations Development 
Programme (UNDP). In addition, Dr AKM Rafique Ahmed, Director General of Department of 
Environment, has defined Bangladesh as a champion of adaptation in the whole South Asia 
and therefore said that a National Adaptation Plan (NAP) should be a crucial programme for 
theclimate adaptation sector. Therefore, the government has the goal of formulating the 
Bangladesh NAP with a focus on long-term adaptation investments and enhancing national 
capacity for integration of climate change adaptation in planning, budgeting and financial 
tracking processes. The Ministry of Environment and Forests, Ministry of Finance, Ministry of 
Planning and key personnel working on programming for climate change adaptation in water 
resources, agriculture, food security, coastal zones, and urban habitation (the “priority 
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sectors”) will be the beneficiaries of this project. In this way, the climate service can provide 
useful data to be incorporated within these adaptation plans. 

 

 

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 replication case 
will be implemented in the city of Tirana (Albania), that is subjected to different kind of water-
related hazards such as pluvial floods. The climate service is expected to have impacts on: 
• hazard profile, 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. 

 

 
 

Impacts were discussed with project partners and 13 key stakeholders during a focus group 
conducted in Antwerp on 4th December 2018 (see D6.3). 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.
  

 

Stakeholders argued that in its current form the climate service could impact on the 
effectiveness of different emergency responders. The climate service represented a useful tool 
to prioritize emergency interventions. For example, stakeholders revealed that on the basis of 
different climate scenarios the climate service supported data collection around the spatial 
distribution of floods in Antwerp to then quantify the potential height of the floods. These 
collected data can contribute to establish priorities around the most urgent areas for 
intervention and the allocation og equipment, personnel, and facilities on the most threatened 
area. Accordingly, stakeholders reported that the climate service can improve preparedness 
and emergency response by different organizations, and made the example of the climate 
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service in usage by the Fire Brigade for emergency response. After floods in 2016, the Fire 
Brigade was required to send pumps into a flooded area in the southern part of Antwerp, while 
a simultaneous emergency was occurring in the northern part and required pumps. 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 
can provide 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 are potentially more damaging for the power grid. From this, 
preventing measures can be taken e.g. 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 go beyond emergency, for example to support flood 
prevention or preparedness. Stakeholders also revealed the necessity for updated and real 
time information about flood distribution 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 and in turn improving the whole emergency 
response sector in Antwerp. 

 

Stakeholders claimed that the climate service can support the possibility for improving the 
quality of the available equipment and therefore the efficiency of interventions. For example, 
some stakeholders reported that the size of the available equipment (e.g., cleaning 
machineries) did not fit the necessities of the flooded area that might be e.g. too narrow for 
the current size of equipment. Therefore, the climate service can provide more in detail 
information about the distribution of the most at risk area in Antwerp and on the height of 
water, and hence can contribute to prepare equipment of different size according to the 
diverse needs of potentially flooded areas.  

 

Stakeholders recognized that preparing specific procedures for flood emergency is required to 
increase effectiveness in communication within the same organization and across different 
organizations. Stakeholders recognized 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, and reported the example of a bus service route 
affected by floods. When a flood occurs, there is need for establishing alternative routes, but 
this is not always possible due to difficulties in getting real time information on the current 
status of other roads. The data by the climate service can provide information in advance 
about the potentially flooded areas, including bus routes. Therefore, alternative routes could 
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 
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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 recognized that information about traffic management during flood emergency 
can be also very useful to enhance communication with citizens, for example, to avoid 
evacuation or parking cars into areas that can be potentially flooded in order to minimize 
transport disruption.  

 

One of the economic impacts expected by the climate service was an increase in public service 
effectiveness in case of pluvial floods. Effectiveness into public service would imply a faster 
emergency response by several organizations on areas affected by pluvial floods. Afaster 
response might imply less damage by pluvial floods on public assets. Economic impacts for 
the demonstration case of Antwerp were assessed thanks to the support into data provision 
and analysis by our partners Prof. Patrick Willems (KU Leuven) and Dr. Erik De Bruyn (City of 
Antwerp). We have assessed impacts in 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 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 9). 
 

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 9: 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. 

The Waterplan by the City of Antwerp provided a flood risk map indicating the annual average 
damage per m2 caused by pluvial floods, as Figure 2 shows below. 
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Figure 2: 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 used a 2050 climate 
scenario for the Brederode quarter as calculated by the climate service. Accordingly, the flood 
level in Brederode for this scenario was expected to be up to 50 cm (see Figure 3). 
 

 
 
Figure 3: 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 10). 
 
Street name Street surface (in m2) 
Paleis 1 5.658 
Paleis 2 3.885 
Balans 1 4.494 
Balans 2 4.558 
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Balans 3 1.390 
Broedermin 17.357 
St. Laureis 6.092 
Dierckxens 2.335 
Boudewijns 1.992 
Jonghelinck 5.682 
Coeberger 3.009 
Lange Elzen 6.886 
De Braekeleer 1.614 
Victor Driessens 2.124 
Catharina Beersmans 2.557 
De Beucker 2.532 
Politeshof 1.617 
Kielsevest 9.554 
Brederode 6.613 
Total 89.949 

Table 10: 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, as Figure 4 shows. 
  

 
Figure 4: Theoretical design storm for the 2050 scenario in Antwerp. 

Figure 4 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 1.,000 m³/20 minutes represents a proxy indicator 
of the amount of water that will fill the streets during the storm peak. To conduct the economic 
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impact assessment in relation to a flood event with these characteristics, we have used the 
example of mobile water pumps. These pumps are available for flood emergency response in 
the Southern cluster of the City of Antwerp, in charge for intervention during emergencies in 
southern areas of the city. The total capacity of these mobile pumps is reported in Table 11. 
 

Typology of available pumps Capacity (m3/hour) 

Heavy pumps on trailers 1.746 

Pouring pumps with fixed current generator 240 

Submersible pumps supported by mobile power generator 542.3 

Total capacity 2528.3 

Table 11: Typology of available pumps and total capacity by the Southern cluster of the City of Antwerp for 
emergency. 

In this way, the total capacity of available pumps is 2.528,3 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 
5 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 5: Relation between damage (Schade-factor) and water depth (Waterdiepte) as calculated by KU Leuven. 

The flood risk map of the Water Plan ( Figure 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 



 

 
 
 
 

45 
PUCS has received funding 

from the European Union’s Horizon 2020
Research and Innovation Programme  

under Grant Agreement No. 730004

2.5 EUR/m² (that is 5% of 50 EUR/m2). This seems to be a relatively limited cost reduction, 
but by considering this value for the whole extension of the Brederode neighbourhood 
(432.033 m²), a cost saving of 1.08 million EUR is obtained. Furthermore, pumping water is 
just one of the measure that can be implemented 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, it is worthwhile important 
to underline the relevant impacts by the climate service in terms of a better awareness and 
education by citizens. Such awareness can 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. 

 

Stakeholders reported that in terms of policy the climate service can have potential impacts 
on improving self-sufficiency of citizens. 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 organizes laboratories with citizens to engage them into adaptation experiments such 
as green roof or infiltration that are useful to improve flood prevention and protection. The 
climate service can support these initiatives 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). 

 

The climate service for Cultural Heritage aims to provide in detail information on weather and 
climate for several cultural heritage sites in the demonstration case of Rome. The technical 
partners worked 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.) are reported on the platform. 
In addition, a historical and future (2030, 2050) heat stress assessment is made for the entire 
Rome area.  
The zero baseline scenario (D6.2) revealed the following impacts by the climate service: 
• It can support the SSBAR to have available information related to impacts by climate 
change on a range of archaeological sites in Rome; 
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• 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, there can be potential impacts on city attractiveness; 
• the climate service can represent 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 can 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 can 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. 
 

 

 

Impacts by the climate service were assessed for two interacting public service sectors such 
as cultural heritage and tourism (see D6.3). The size and the number of cultural heritage sites 
in Rome indeed are crucial for a profitable and sustainable tourism sector. To assess these 
impacts, a focus group was 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 had potential impacts on cultural heritage 
attractiveness and competitiveness. The knowledge around climate conditions into different 
sites might contribute to prioritize interventions and investments on cultural heritage sites, in 
terms of both climate change response and service for tourists. Stakeholders reported that the 
climate data available on the platform supported a better understanding of 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 can potentially provide useful information 
with 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 
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through a smartphone app, tourists 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 
an 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 area14, that is partially 
underground and therefore allows the tourist to stay in a cooler environment.  
By including several small and less known sites on the platform, the network of sites that 
visitors know less can be advertised. 
 

 

According to stakeholders, the climate service might have positive impacts on tourist flows. 
The information provided by the climate service can support tourists in deciding the most 
convenient site to be visited. A stakeholder 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 6) 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.  
 

 
Figure 6: 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.  

 
14 http://www.mercatoditestaccio.it/area-archeologica/  
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Stakeholders revealed that the climate service can 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 
experimented the implementation of a renewable energy grid with solar panels. However, 
once implemented, technical issues rose and required interventions to be fixed. Therefore, the 
experiment was postponed.  
The stakeholder recognized that the information provided by the climate service represents 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), 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.  
 

  
As described in D4.1, the replication case for the Cultural Heritage service involves a new and 
different type of end-user, the Zoo of Antwerp and Planckendael. The service focuses on zoo 
management and is different from the cultural heritage management platform that was 
developed for the demonstration case in Rome. This new direction is to demonstrate the 
flexibility of the Climate-fit.city urban climate services to other fields of application and the 
thematic upscaling potential, while still tapping from the same primary urban climate data. 
The user of this Cultural Heritage replication service is the Royal Zoological Society of Antwerp, 
that is managing the Zoos of Antwerp (in the city center) and Planckendael (in the rural 
neighbourhood of Mechelen). The goal of the service for this replication case is to develop an 
online web tool to help them manage their animal collections, energy and water consumption 
and visitor marketing, taking detailed and state-of-the-art climate data into account.  
The new service can provide detailed historical and future (up to 2050) monthly climate 
statistics (temperature, rainfall, humidity): for the animals in the collection, expected ‘visible’ 
hours based on provided climate thresholds; and estimates of future energy and water use 
based on historical data.  
The service can also provide estimates of future visitor numbers based on historical data, high-
resolution heat stress analysis to be used for communication towards visitors, and online web 
tool for both locations. Indeed, a better understanding of the relationship between weater 
conditions and costumenrs behaviours can help in developing new marketing strategies and/or 
addition services to the visitors. 
 

 

Improving energy consumption to energy efficiency into zoo is relatitvely a new topic. Since 
diverse animals are sensitive to any sort of disruption to their environments and routines, 
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complex zoo habitats with a variety of artificially designed near-natural habitats are 
characterized by a huge consumption of energy and resources.  
With large energy requirements of most zoos, it has become economically important to look 
for energy efficiency into zoos (Constellation Energy Resources, 2017). Several zoos seek to 
improve thier energy efficiency, conserve water and reduce energy costs. Some zoos address 
this issue by focusing attention on indigenous species to reduce the energy requirements 
associated with providing environments for non-native species. Others have sufficient space 
and conditions to consider seeking planning permission for wind turbines, photovoltaic cells, 
solar heating and air–heat exchange systems (Townsend, 2009).   
For example, in 2017 the Smithsonian zoos in the US aimed at increase energy efficiency, 
conserve water and reduce energy costs by entering into an energy savings performance 
contract for the installation and monitoring of approximately $24 million in energy conservation 
measures. Under the terms of the contract, the water and energy efficiency improvements 
require no upfront capital and are guaranteed to provide more than $1 million annually in 
energy and water cost savings over 23 years (Constellation Energy Resources, 2017). 
An analysis of the profiles of German, Swiss and Austrian zoos revealed a wide range of specific 
energy consumption per land surface and per animal: 
• Electricity demand (n=11): 0.52 to 26.32 kWh/(m²*a), with a mean value of 7.42 
kWh/(m²*a), or 26.13 to 1,978.38 kWh/(animal*a), with a mean value of 553.09 
kWh/(animal*a) 
• Heat requirement (n=12): 0.31 to 95.45 kWh/(m²*a), with a mean value of 19.43 
kWh/(m²*a), or 36.29 to 2,445.95 kWh/(animal*a), with a mean value of 1,012.23 
kWh/(animal*a) 
Owing to the fact that structures of zoological sites (and in many cases accompanying 
botanical areas) are highly inhomogeneous and moreover as a consequence of the problem 
that scientific literature on the topic is very scarce, it is difficult to work out general 
recommendations for improving energy balances of zoos.  
However, there are different approaches to reduce energy demands of zoos. An overview of 
zoo energy projects in German speaking countries have found that most of the innovations 
concerning the actual buildings are among the most efficient measures (resulting mainly in 
reduced heat losses). This includes up-to-date insulation, intelligent heating systems and 
provisions, and implementation of energy efficient building concepts wherever feasible. Solar 
heating of water areas and heating with wood are some excellent approaches to reduce energy 
demand of the sites through application of renewable energy, and are in full response to the 
demand to reduce the ecological footprint. Generation of energy within the boundaries of a 
zoo is a particularly well suited option for improving the energy balance (Kusch, 2012). 
According to Lappi et al. (2017), technology to save energy into zoos also include: 
• Heating, ventilation and air conditioning 
Heat and electricity are closely linked to each other, as they are often produced by burning 
the same fuels. In fact, heat and electricity are often produced at the same time in the same 
power plants in Finnish cities. These so-called combined heat and power (CHP) plants produce 
heat for the district heating network and electricity to the grid. Buildings can also be heated 
with electricity, either directly or with heat pumps. Therefore, we consider heat and electricity 
inseparable and will address them both together. Effective ways to improve energy efficiency 
during construction or renovation in-clude improved insulation, choice of heating system (e.g., 
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heat pumps instead of di-rect electric heating), and meaningful automation of ventilation, air 
conditioning and lighting. These choices have a major effect on a building’s long term energy 
con-sumption for several decades. 
• Building automation  
Building automation systems can be used to automatically control energy consuming devices, 
such as ventilation, air conditioning and lighting. This way these devices are only used when 
necessary, for example when people are using the space. However, very complex automation 
is often not an optimal solution. It has been found that the initial setup and ongoing 
maintenance of such systems is often neglected for various reasons 
• Building energy efficiency 
Construction technology significantly affects the consumption of energy, and the most 
profitable is to improve energy efficiency of buildings at the same time with another 
renovation. Buildings built in 1960–1980 are the major consumers of heating energy. Changing 
or replacing heating systems can reduce energy consumption. Energy saving potential can be 
even 50–70% with high quality of design and implementation. At the same time, it is a good 
to improve ventilation and insulation. 
• Heat pumps  
A heat pump is a device which absorbs thermal energy from a cold space and releases it to a 
warmer space. External energy is required for this process. Therefore, heat pumps consume 
electricity. However, heat pumps are typically over three times more effective at heating than 
typical radiators which use resistors to convert electricity into heat. Air source heat pump 
Exhaust air heat pump Ground source heat pump Water source heat pump. 
• Lighting 
Lighting energy consumption can be reduced by decreasing power intake of each light. This 
is possible by switching old lights to new energy efficient technologies. Other important way 
to reduce consumption is getting rid of waste light, that is lighting in spaces where light is not 
needed and lighting at times when it is not needed. Waste light reduction is possible by using 
occupancy sensors and integrating daylight. Occupancy sensor devices detect occupancy of a 
space by people and turns the lights on. When there is no movement lights go off after a time 
delay. Various lighting technologies exist, all with pros and cons. Lighting system consists of 
lamps, ballasts, starters, luminaires and controls. Lamps, ballasts and starters are mounted in 
the luminaire with the wiring and lamp bases. Reflectors distribute and redirect the light 
emitted from the lamp and louvers shield the user from glare. Control systems interact with 
the building when they are installed. Lighting system components must be compatible (Lappi 
et al. 2017).  
Based on this current state of knowledge, the climate service can support the the Zoo of 
Antwerp and Planckendael in having suitable data for prioritizing energy monitoring, control 
and efficiency interventions. With an in detail knowledge of energy consumptions, the climate 
service can represent a versatile tool to support the zoo management in properly managing 
of energy, in selecting an appropriate technology to be implemented, and in replacing old 
technology with a more efficient one. At the current state of the service implementation, 
however, it is not possible to know in details specific impacts yet.  
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In the previous chapter we have described the expected socioeconomic impacts of the climate 
service for each replication case. This chapter will explore impacts of the Climate-fit.city project 
on all project partners.  
Indeed, we think that through the climate service the project did not just contribute to 
generate actual and potential impacts for demonstration services, replication services, and 
related end-users and stakeholders, but also represented an input to generate impacts for the 
project partners, for their organization and their future activites.  
In this way, in October 2019 we have administered a questionnaire to all Climate-fit.city 
partners (as per DoW) in order to understand the impacts the participation into Climate-fit.city 
project had on each organization in terms of knowledge creation and sharing and innovation 
and competitiveness. The questionnaire was structured and included 8 questions (close, open-
ended, and Likert scale questions). We summarize here after the main impacts and then add 
notes at partner level when relevant.  

 

Clearly, the main knoweldge produced by the project and its partners is related to datasets 
and information that have been incorporated into each climate service. Examples of this are: 
climate information for present and future, heat vulnerability mapping, identification of 
vulnerable groups in the population under analysis, spatial distribution of climate indicators 
and its association (and impact) with mortality, etc.  
Besides this, however, partners have also produced academic outputs that resulted in: 16 
conference proceedings; 45 presentations in conferences and/or abstracts; 6 peer-reviewed 
articles published or under submission in journals with impact factor and 2 to journals without 
impact factors (see Figure 7 below).  
 

 
Figure 7: Knowledge produced, besides that incorporated in the climate services. 

 
 
Besides the academic production, partner addressed also non-academic targets by producing 
4 articles for non-academic journals. Finally, 2 videos have been produced and interviews on 
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radios and newspapers have been released. Moreover, thanks to online and social media, 
partners were able to reach more than 20.000 people.  

 

At the time of writing none of the developed climate service has been launched on the market 
yet but, as better described in WP8 deliverables, the roadmaps towards this goal have been 
developed and marketing activites are ongoing. Indeed, at least 6 services will be launched 
on the market in the next months and 2 more are under scrutiny in order to better assess 
their market viability. 
The project produced a positive impact on partners’ social capital by assuring to them a 
channel for new collaborations. Indeed, 9 out of the 11 parteners to which the questionnaire 
was submitted declared that they have developed new collaborations as a result of being part 
of Climate-fit. Overall, these partners developed approximately 50 new collaborations of which 
19 with academic actors and 6 with collerical actors. 4 new project proposals were developed 
thanks to the outputs of the project and 5 partners have been able to attract new funds that 
to project outputs (see Figure 8 below).  
 

Academic 
collaboration 

Commercial 
collaboration 

Collaboration 
with other 
EU projects 

New 
networks 
created 

New 
network 
joined 

Project 
proposals 

Others, 
please 
specify 

Total 

19 6 3 1 3 4 14 50 
Figure 8: New collaborations established by project partners as a result of the participation in Climate-fit.city. 

Beside this, 9 out of the 11 respondents declared that the project improved the image and 
recognition of his/her organization; 8 said that thanks to the project, his/her organisation 
carried out development activities that would be otherwise impossible to carry out and ; finally, 
for 6 organisations the project helped them in developing a view of the future steps of his/her 
organisation. 
 
Finally, several partners reported that the project supported them in : 

• developing new competences,  
• entering new fields of action, 
• increase the visibility of the organisation at national and international level 
• improve their service offer 
• gain new compotences in terms of co-design practices 

 
All of this shows how the project can, in the near future, generate additional positive 
impacts besides the ones mapped at this stage and in this deliverable.  

 

 

The final socioeconomic impact assessment as provided in D6.4 demonstrated that similarly 
to D6.3, also stakeholders of each replication case recognized a number of potential positive 
impacts by the climate services.  
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By using primary and secondary data collected into dedicated questionnaires and interviews 
with key stakeholders, the final socioeconomic impact assessment has revealed the impacts 
occurring in all the replication cases. However, we must consider that the voluntary 
participation of replication partners in data provision limited data availability. While attempts 
have been made to assess impacts by covering all the socioeconomic impacts areas as 
developed in previously deliverables and implemented into D6.3, the assessment exercise 
identified just the main impacts for each replication cases. These impacts have been 
summarized in the Table 12 below.  
Three observations can be made. First, similarly the socioeconomic impact assessment 
conducted for demonstration cases, also for the replication cases the process of co-design 
and multi-stakeholders collaboration has been useful to gather people together to talk 
about pressing issues related to climate and climate change. Second, it is worthwhile 
mentioning that most of the stakeholders have stressed that changes into policies and 
improvement in cross-level collaboration will occur in the long term.  
On this regard, we must repeat that the presented impacts (in both the demonstration and 
replication cases) have to be contextualized into the full operationalization of the climate 
service in the next years. If full operationalization will not occur, some of these impacts might 
not take place. Third, as D6.3, stakeholders mentioned a number of potential impacts by the 
climate service. This implies that stakeholders recognize that climate services might have 
impacts in the medium and long terms, and that several impacts will need to be explored in 
the upcoming months/years.  
 

Active 
Mobility 

- 803 million EUR per year of cost saving for prevented deaths in Berlin; 

- 7.25 million EUR per year of cost saving for CO2 emissions per year in Berlin; 

- 286 million EUR per year of cost saving for prevented deaths in Bremen; 

- 1.86 million EUR per year of cost saving for CO2 emissions per year in Bremen 
- Providing relevant background information about weather and climate to public institutions 
and policy-makers to improve adaptation policies in Berlin and Bremen  

Climate and 
Health 

- Potentially improving early warning systems and hospital organization in London 

- Providing guidelines and actions to improve emergency response to heat waves in London 

Building 
Energy 

-Providing data to improve and revise building energy efficiency guidelines at multiple levels 

-Potentially supporting standardization of housing and building policies in respect of energy 
efficiency in different European countries 

-Potentially providing economic benefits to building owners in different European countries 

-Providing relevant knowledge and datasets for building energy professionals in Europe 
-Indirectly supporting a better knowledge around energy consumption to reduce housing 
inequalities in different European countries 

Urban 
Planning 

- Supporting the integration of climate change and sustainability into urban planning practice; 

Providing relevant data to support the National Adaptation Plan of Bangladesh 

- Supporting the integration of UHI policies into urban planning topics 

Cultural 
Heritage 

-Supporting the zoo management in providing baseline data for prioritizing energy efficiency 
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Table 12: A summary of specific impacts by each climate service into the respective replication case. 

 

In addition, we have also asked to our partners within the Climate-fit.city project to provide 
details about the impacts the project had on their organization and related strategies. The 
answers by the partners demonstrated that the project has been very useful for each of them. 
Thanks to the project, partners were able to engage with academic and non-academic public 
about the topics related to the climate service. With some academic institutions, our partners 
were also able to develop short and long terms partnerships and collaborations, or to work 
towards the creation of future partnerships. In addition, thanks to the climate service 
organizations have been able to do something that could have not been done otherwise. 
Furthermore, climate services have been helpful to clarify future market steps by each 
organization. Indeed, some organizations have opened new market ways in the field of climate 
service provisions, or are thinking to move towards these goals. In this way, it is clear that 
the climate services represented actual and potential added values for both the users of the 
services and the organizations involved into the project. This added value will last in the 
medium and long term, according to the characteristics of each demonstration and replication 
case and of each participating organizations. It is clear that, whatever is the climate service, 
it needs to be contextualized into the sector of implementation, and the stakeholders organized 
around it. 
In conclusion, this 30-month long process of socioeconomic impact assessment has 
demonstrated that the Climate-fit.city project had actual and potential impacts on multiple 
stakeholders, including project partners, both within and outside the project. The assessment 
findings align with the growing evidence on the contribution by climate services in improving 
climate change knowledge and action across multiple sectors into European urban areas.  
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