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1. Background and aim of the mapping
1.1 Context
Climate change is the most important societal challenge of our time (cf. World Economic Forum,
2016). Responding to the challenge requires immediate actions to reduce greenhouse gas
emissions and to adapt to those unavoidable changes that are already occurring. To do so,
climate services play a major role as being part of the solution, as they support climate-informed
decision-making on all levels in public administration and private businesses.
As such, the concept of climate services has rapidly evolved over the past years. Due to the
various climate services definitions which stem from the historical developments and differing
user needs, ERA4CS uses the concept of CS in a broad sense, namely as user driven development,
translation and transfer of climate knowledge, including knowledge for understanding the
climate, CC and its impacts, as well as guidance in its use to researchers and to decision-makers
in policy and business. Within the following work description we thus define climate services as
(cf. ERA4SC Joint Call, p. 2):
“Easily accessible, timely, and decision-relevant scientific information can help society to
cope with current and future climate variability and change in order to limit climaterelated economic, social and ecological impacts and damages. This includes information
about Climate Change (CC) mitigation, adaptation and disaster risk management.
Effective CS also allow society to take advantage of transformation opportunities, to
build resilience to CC, to support a sustainable development and to contribute to a
climate–resilient and climate-friendly society. CS could address wide timescales, i.e.
month to century time-scale, going beyond current operational weather services.”
This definition is taken from the ERA Net for Climate Services (ERA4CS) call text and strongly
resembles the respective definition of the European Commission (cf. European Commission,
2015, p. 10).
Although climate services science has become an essential part of climate research in Europe as
well as on global scale, the landscape of the climate services community is still scattered. To
support sustainable growth on the climate services market, the European Union has taken
several actions in its current research framework Horizon 2020 (H2020). There are calls on
market research (H2020 SC5-03-2016 Part A), barriers and enabling conditions (H2020 SC5-032016 Part B), or demonstration calls on the added value of climate services (SC5-01-2016-2017).
In addition, the JPI Climate has been implemented in 2012 to coordinate and co-align national
research activities and funding policies in respect to climate services.
The ERA-NET for Climate Services (ERA4CS) aims at supporting this development of a European
Research Area. Against this background, ERA4CS’ additional activities are dedicated to assess
and develop JPI Climate activities contributing to research for climate services (CS). They are set
up to foster dialogue between scientists, disciplines, various user sectors for co-design and codevelopment (i.e. multi-, inter- and trans-disciplinary). In doing so, they aim at benefiting from
the complementarity between research funders (RFOs) and performers (RPOs) of the ERA4CS
consortium. Beyond strengthening the European integration through more effective exchange
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and transfer of climate-related knowledge across the EU, ERA4CS and its additional activities
will support the development and widening of the JPI Climate.

1.2 Aim of task 7.2
Within the ERA4CS additional activities, WP 7 follows an inclusive approach for the EU Member
States as well as for the RFOs and RPOs themselves to develop a coherent and strategic
coordination of both their own national and EC coordinated research in the field of Climate
Services.
In a first step (tasks 7.1, 7.2, 7.3), based on ex-post evaluation of JPI Climate Fast Track Activities
(FTA) and mapping of others initiatives, WP 7 will aggregate and analyse information, at
Member State, European and international levels, to identify current strengths and failures.
Based on the findings of tasks 7.1, 7.2 and 7.3, WP 7 will develop a joint vision between the
partners of the ERA-NET and the Member States involved in the JPI Climate.
Task 7.2 focuses on assessing the status quo of the European landscape of climate services
activities. This includes both above mentioned perspectives – funding of climate services related
research activities as well as the provision of the developed services.
The primary aim of task 7.2 is to extend the mapping of climate services in all participating
countries by collecting and labeling the various projects, programmes and agendas developed
within each RFO and each RPO of the ERA4CS consortium to support identifying current
strength and weaknesses of the European CS landscape.

In the course of this mapping activity the basic climate services related questions:
•
•
•
•

Who is providing CS?
Which services are provided?
Which stakeholder groups are targeted? and
Which business modes are used?

•
•
•

Who is funding climate service related (applied) research activities?
Will funding activities change in the near future?
Where can I get funding?

are examined.
In several H2020 and C3S projects market assessments have been or are currently been
conducted, but mostly focusing on specific sectors or applications. So far, no coherent
assessment of providers and funders has been done. Such an assessment, however, can provide
valuable information for users and providers. The foreseen results of WP 7 focus on European
inferences but should also enable to highlight inner-European regional characteristics.
Furthermore, this mapping provides a climate services providers open platform that on the one
hand side helps to increase the visibility of the providers and their services and products and on
5

the other hand side provides a freely accessible hub. As such, the mapping will help users of
climate services to find providers that have a service in their portfolio they might need. e.g with
the related information if the service providers have a quality process in place?
These could be important information for users when making their decisions on which provider
to chose, as, for example, a co-developed service (i.e. the service is jointly developed by user and
provider) will more likely meet the requirements of the user.
Secondary aim of the mapping, thus, is to increase visibility of providers and their portfolios for
both users and providers.

The mapping will not only provide valuable information for providers and users of climate
services as briefly explained above. It will also be a source of information for funders of climate
service related research activities. Funders will be able to make their analysis according to their
needs on
•
•
•
•

What are well developed fields of the climate services market?
Where are potential gaps?
What is funded in other countries?
Where are potential synergies for funding / align funding?

6

2. Method

The mapping of task 7.2 builds on pre-works from the JPI Climate Fast Track Activity (FTA) 2.2
on “Mapping Climate Services in Europe”. That is why the approach applied in the frame of task
7.2 is very similar to that of FTA 2.2 (and which is explained in detail in Manez et al., 2014).
Within FTA 2.2 an online questionnaire was conceived and sent out to climate services providers
in the eleven participating JPI member countries in 2013 and 2014. Mainly providers from
Austria, Belgium, Germany and Italy responded to this survey then. The replies were collected
and visualised on the Climate Knowledge Hub (CKH) online portal (www.climate-knowledgehub.org). With task 7.2 this mapping should be re-activated and extended at least to the 18
ERA4CS member countries as well as to RFOs.
As the results of this task will feed into task 7.4 (“Synergies and mismatch analysis”) the
conducted survey was co-developed with the respective task groups.
For the here outlined mapping purpose this document does not differentiate between climate
service providers and purveyors. A purveyor in comparison to a provider is a special type of
climate service provider that does not necessarily produce their own climate data, but uses that
available from other providers and adds value (knowledge and expertise) to provide the
information required by the users. We will also not differentiate between their position in the
value chain of climate service (cf. European Commission, 2015, p 45).

2.1 Questionnaire development
The mapping of the member states’ activities for climate services is based on a online
questionnaire that extends activities conducted under the JPI Climate module 2 in 2013 and
2014, in particular the former Fast Track Activity 2.2 (FTA 2.2) – Mapping of Climate Services
Providers across Europe (explained in detail in Manez et al., 2014). While FTA 2.2 only focused
on a mapping of climate services providers in eleven JPI member countries, task 7.2 aims at
mapping climate services related activities, which also includes activities by Research Funding
Organizations, within all the 18 ERA4CS member countries.
To include the achievements of the mapping of climate services providers under FTA 2.2, the
basic structure of the questionnaire used for the purposes of task 7.2 of the ERA-NET’s
Additional Activities needs to be similar to the one developed in 2013 for the JPI Climate Fast
Track Activities.
We developed a first draft questionnaire in March and April 2016. Major changes compared to
the original questionnaire consist in the removal of almost all open questions, as these caused
severe issues for assessing the results. Some of them were transformed into closed questions
with a selection of tick boxes, some new open questions were integrated after discussions in the
WP 7 task leader virtual meetings. The new open questions were integrated to better link task
7.2 and task 7.4 in particular and address challenges that the climate services community may
face in the future and features that are essential to improve climate services.
Some further minor changes compared to the initial JPI Climate questionnaire have been made
to simplify the answering process, e.g. by reducing the number of choices by some questions or
by deleting overlapping answers to a question. Some other questions were split up in subquestions to allow more precise feedback.
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The questionnaire for collecting information on climate services providers is divided into three
main sections. In the first section, general information are inquired related to the organization
itself; in the second section, more specific information related to climate service products are
inquired; and the third part is related to challenges that the climate service community may face
in the future.
In parallel to the providers’ questionnaire, a second questionnaire was developed to cover the
climate service related activities from the research funding organizations. This part of task 7.2
was subject to controversial discussions among the WP 7 task leaders, as the linking to task 7.4
would require information that could be considered confidential by the funding agencies.
Both questionnaires were discussed in the work package 7 task leader group and developed
further based on the provided feedback. After finalization, the two questionnaires were
transformed into online surveys implemented on the www.climate-knowledge-hub.org.
The final structure of the questionnaire is given in table 1, whereas the complete questionnaires
are provided in annex 1 (providers) and annex 2 (users).
Structure of questionnaire for
climate services providers1

Structure of questionnaire for
research funding organizations

Section A: Who is offering climate services?
1. Contact details
2. Type of organization
3. Number of employees (in total and related to
climate services)
4. Key competences / thematic foci
5. Sectors / key topics
6. Evaluation of services
7. Financing of service development / provision
8. Networking activities

Section A: Who is funding climate services
related activities?

Section B: What kinds of services are offered?
1. Description of service
2. Targeted user
3. Development process
4. Data origin
5. Scales (spatial / time)
6. Business model and dissemination

Section B: What are funding characteristics?
1. Thematic programmes
2. Funding available
3. Which disciplines / sectors
4. Funding requirements (open access of
results / transdisciplinarity)

Section C: Future Challenges
Open question on challenges that the climate service
community may face in the future.

Section C: Future Challenges
Open question on challenges that the climate
service community may face in the future.

Table 1: Structure of questionnaires developed in task 7.2

For further information on structure, content and relevance of each of the categories see Manez et al., 2015, in
particular chapter 2.
1
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2.2 Identification of climate services providers and funders
In parallel to the questionnaire development, climate services providers and funders across the
18 European countries represented in the ERA-NET (figure 1) were identified between April and
July 2016. To include small and medium sized enterprises and spin-offs Climate-KIC contributed
to this task as an external partner.

Figure 1: Countries represented in the ERA-NET

For the purpose of identifying climate services providers and funders, representatives of
organizations partnering in the ERA-NET and a Climate-KIC representative were asked to
support task 7.2 by acting as (National) Contact Person (NCP) (see annex 3). In some cases, the
NCP represent research funding organizations, in some cases research performing organizations.
The (National) Contact Persons were asked to provide a list of climate services providers in their
respective countries. These lists include public or private research organisations, service centres,
private businesses, state agencies and non-profit organizations and contain names of
organisations, names of contact persons, and corresponding mail addresses. In order to provide
9

lists as comprehensive as possible, the NCPs were asked to coordinate their activities with other
ERA-NET partners in their countries.
In some countries (Austria, Belgium, Germany, Italy, the Netherlands, Norway and Sweden), the
mapping (and thus the identification) of climate services providers had been done in 2013 and
2014. In these cases, comprehensive lists were already available that only need to be updated. In
other countries (i.e. UK and Ireland), the information on climate services providers, in particular
names of contact persons and respective mail addresses, could not be shared due to
confidentiality issues.
As the mapping of funders was subject to controversial discussion (see above), the WP 7 task
leader group decided to limit the mapping of funders to those, a) who are partners in the ERANET and b) to which the identified providers mainly apply for funding. Consequently, no
comprehensive lists were compiled with respect to funding organizations.

2.3 Data collection
The survey was online available from the beginning of August. In those countries, in which the
mapping has not been done in the frame of FTA 2.2, the NCP were asked to send invitations to
the climate services providers to participate in the mapping. For this purpose, a draft invitation
text (see annex 4) briefly explaining the aim of the mapping was provided. The NCPs were asked
to send a reminder approximately six week after the first invitation (in the second week of
September). Exceptions were Sweden and Climate-KIC. The invitations and reminder in these
two cases were send by the coordinator of task 7.2.
All information on climate services providers from the 2013-2014 JPI Climate FTA 2.2 mapping
(mostly in Austria, Belgium, Germany and Italy) were transferred into the adopted ERA4CS
mapping framework. The respective providers received an automatic mail generated from the
www.climate-knowledge-hub.org asking them to check and update their entries if necessary.
With the providers access code their information can be updated any time. The mapping has also
been done in 2013 in the Netherlands, Norway and Sweden. However, the activities in these
countries were conducted “offline” and were not connected to the www.climate-knowledgehub.org. In the case of Norway the filled out surveys, provided as Excel sheets, were also
transferred into the CKH database and the respective contact persons were asked to check their
corresponding profiles.
In both cases, the send cover letters contained a link to the start page of the online survey, where
the participants could chose, whether they are a provider or a funder of climate services. After
completely filling in the questionnaire the participants have the choice, whether or not they
want the system to create a short profile based on their replies to be visible on the www.climateknowledge-hub.org. Both questionnaires have been made available as printable PDF versions to
allow printing and coordinating replies with colleagues and supervisors.
In order to also reach CS providers that are missing on the list compiled by the NCPs, the survey
was also promoted via the September newsletter of JPI Climate as well as by the ERA-NET’s Joint
Call Secretariat, which send an invitation to all cash-topic principal investigators via an
anonymous mailing list. In addition, the cover letters as well as the introductory text on the
Climate Knowledge Hub encourages all participants to further circulate the survey in their
networks. Thus, it is difficult to estimate the basic population.
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The survey was online available from the beginning of August 2016 and will remain open in the
future to allow the network to grow. However, the 7th of November was set as closing date
within task 7.2. All replies received until that date are the basis for the results presented in the
following chapter 3. On the 7th of November we received 252 replies that include one CS
provider from the Ukraine, Argentina and Slovenia. 209 of the respondents agreed that their
profile should be visible on the www.climate-knowledge-hub.

2.4 Visualisation
2.4.1 Profiles of climate services providers and funders
For the purpose of presenting the mapped information on CS providers and funders, task 7.2 reused and re-designed a web-portal that was originally build for the respective JPI Climate CS
mapping FTA. Via the climate-knowledge-hub (CKH) all filled out questionnaires are sustainably
accessible for the participating CS providers for updating their details, the information is
archived, the CS providers become visible with their services and products on an international
scale and at the same time the mapped information can be used interactively and free of charge
by everybody. Based on this web-survey and web-presentation approach, the usage of the
information can be tracked using web-analytics tools. In addition, using this online platform
enables a continuous extension of the survey to non-ERA4CS RPOs and RFOs.
Figure 2 displays the web-GIS part of the CKH landing page, presenting an open street map with
the geo-located CS providers indicated as dots. If too many CS providers are located within a
certain spatial area, the dots are aggregated for visualisation purpose. Users can navigate and
zoom within this map using the provided buttons or the functionalities of the computer mouse
wheel or laptop touchpad. The “Reset View” button (indicated by the red rectangular in figure 2)
re-positiones the map to a default map section that illustrates entire Europe.
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Figure 2: Web-GIS presentation of mapped CS providers and funders

By clicking on the dots short profiles appear (as shown in figure 3) containing contact details
and general information about their provided services such as key competences (e.g. applied
research, consulting or capacity building), thematic foci (e.g. impacts, vulnerabilities, adaptation
or disaster risk reduction) and key topics (e.g. energy, water, financial services and many more).
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Figure 3: Example of short profile of selected CS provider

In the lower part of this short profile the „Show details“ option also enables the user to see the
entire filled out questionnaire including detailed describtions of the provided services as shown
in figure 4. These functionalities serve to increase the visibility objective of the CKH.
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Figure 4: Example of the detailed profile presentation

The service map part of CKH also offers a content based search functionality. The specified
search terms are matched with the CKH archive and the related search results are displayed in a
drop-down menu (listed in alphabetical order) and visually in an adopted overlay layer in the
web-GIS map. Figure 5 shows such a search process where the CKH was serached for “risk”
related information.
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Figure 5: Illustration of the search functionality in the service map area of CKH

In addition, the provided search functionality enables logic combinations of search requests i.e.
extending our former search for risk related information with a water connex. For this purpose,
one would type into the search bar “risk and water”. Figure 6 displays the respectively adopted
search results of CKH.

Figure 6: Illustration of combined search functionality in the service map on CKH
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2.4.2 Analysis functions
Besides displaying profiles of climate services providers and funders, the CKH provides basic
analysis funtionalities via the “Charts” button. Using this functionality, users can make their own
assessments of the Europen CS landscape and produce thematic maps for the following
categories
•
•
•
•
•
•
•

Institutional Types
Employees Total
Key Competencies
Key Topics
Thematic Focus
Finance
Target Groups.

Those thematic maps can be filtered geographically using the “Filter” function at the upper right
boarder of the map. By this means CKH data can be analysed and displayed for entire Europe
(Filter: Groups: Members (combined)), comparing all ERA4CS member countries (Filter: Groups:
Members (separate)) or for one selected country (Filter: Single: Country selected). The former
mentioned selection and filter functionalities are indicated by red rectangulars in figure 5. Any
thematic analyses and geographical filters are presented on-the-fly by graphical overlays.

Figure 4: Illustration of geographical filter function

Figures 6 and 7 exemplarily show the respective anaylses charts for entire Europe and all
ERA4CS member countries illustrating the composition of institutional types of CS. By rolling
over the charts the respective bar or circle shares are labeled.
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Figure 5: Example of the CKH chart functionality,
illustrating anaysis results for institutional types of CS for entire Europe

Figure 6: Example of the CKH chart functionality,
illustrating anaysis results for institutional types of CS for countries with any CS providers information
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3. Results of the mapping
Some highlight results from the assessment of the survey will be presented based on all replies
that we have received by the 7th of November. However, all replies to the survey are attached
to this document in separate excel tables (as annexes 5 and 6) to allow members of
consortium to make their own assessments according to their needs and interests. These
tables are exported from the www.climate-knowledge-hub.org database by the 15th of
December. These tables, like this report, are classified as confidential.
However, by the 7th of November, we received 251 responses to our survey, of which 244 are
Research Performing Organisations and seven Research Funding Organisations. Among the 244
Research Performing Organisations are also three participants from non-ERA4CS countries
(Argentina, Slovenia and the Ukraine). It also has to be mentioned that Metéo France
participated with its headquarter and all regional offices.
The replies are unevenly distributed across Europe, e.g. we have only received one reply from
Sweden and Slovakia, while 47 % of the participants are located in Germany and Austria. This
has to be kept in mind as the results presented later on are biased, in particular those in which
regional differences will be analysed.
The analysis is separated in two parts. In the first part we will present results regarding
Research Performing Organisations, followed by providing insights into the Research Funding
Organisation’s landscape (which is limited due to the limited number of participants). We chose
this differentiation in accordance with the structure of the ERA-NET itself. Research
Performing Organisations in the respect of this task include all types of climate services
providers, may they be public or private, research- or service-oriented or somewhere inbetween the spectrum.

3.1 Research Performing Organisations
3.1.1 Types of climate services providers and their key competencies
244 climate service providers registered on the Climate Knowledge Hub. For classifying the
different types of services providers we chose the categorization according to the European
Research and Innovation Roadmap for Climate Services and added the category of non profit
organisations.
According to this classification, the largest group of service providers that responded the survey
with approximately 41 % is “Universities or Research Performing Organisation”. Public climate
service centers (not from National Weather Services) and private businesses are almost equally
represented among the service providers with a share of 15 %. In absolute values, 42 public
climate service centers (not from National Weather Services) and 41 private businesses have
participated in the survey. The smallest groups in absolute and relative numbers are (Extensions
of) National Weather Services and non-profit-organisations; both groups have replied 17 times.
This shows that the research part in climate services is very strong and well established. Figure 8
shows that the group of ‘universities or research performing organizations’ (green pies in the
donuts) is well established in almost all countries. In addition, also public climate service centers
as well as (extensions of) national weather services typically have research units (brown and
pink pies in the donuts). A real market development including the establishement of small and
18

medium entreprises has not yet taken place. However, it has to be stated that numerous private
businesses have not participated in the survey and that their share most likely is higher. The
reasons for their low response rate need further consideration in the future. Nevertheless, based
on the replies we received only 29 providers (approx. 12 %) indicated that the provison of
climate services is their main focus. This group is equaly dominated by private businesses
and universities and other research performing organisations (11 each).
The total number of services collected in the survey is 482. Public providers (universities or
RPOs, public climate service centers, national weather services) provide 319 of the 482 services
(66 %). 82 organizations provide the remaining third of services.
The great majority of services are freely available since only about 10 % (49 out of 482) are
provided commercially. The commercial services are provided by a variety of actors of which
only 14 are non-private. Among these 14, eleven are public (universities or other RPOs; Public
Climate Service Center; National Met Services), two are non-for-profit organizations, and one is
an association
Among the 49 commercial services 43 are tagged as consultancy, 31 being synthesis, 29
guidance followed by methods (28). Interestingly enough, the least used tags are data (16) and
meta data (11) indicating that only a minority of the services are based on data.
Figures 7 and 8 display the types of climate services providers summarized across all ERA-NET
countries (figure 7) and per country to better show the regional differences. Interpreting the
regional numbers it has to be kept in mind, that the regional differences are not representative,
as the in some countries the response rate is too low for a comprenhensive picture. However, it
can be seen that the share of universities among all participants is high in the e.g. Austria, France,
Spain, Norway, UK, while in Germany the share of private business is dominating (a bit more
than 50% of all private businesses are located in Germany).

Figure 7: Types of climate services providers across all ERA-NET countries
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Figure 8: Types of climate services providers across all ERA-NET countries differentiated by country

Even though the concept of climate services is rather broad (see definition provided above), the
four most prominent thematic foci are related to impacts and vulnerabilities, climate change
adaptation and the climate system (figure 9), with only minor regional differences.
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Figure 9: Thematic foci of climate services providers in the ERA-NET countries

Key competencies of the 244 climate services providers is almost equally distributed across the
four categories fundamental research, applied research, consulting, and education / capacity
building with a slight dominance of applied science (figure 10). In general, the more appliedoriented activities such as consulting, capacity-building and applied research appear to be well
established within the community.
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Figure 10: Key competencies aggregated across ERA-NET countries

3.1.2 Targeted users
The largest group among the targeted users, according to the climate services providers which
participated in the survey, are public desicion-makers and politicians (approx. 30 %), followed
by private sector users such as corporations, consultancies and other small businesses (approx.
25 %) researchers (approx. 23 %) and the general public (approx. 21 %). No user group is
clearly dominating the landscape, neither aggragated over all ERA-NET countries (figure 9), nor
when looking on each country (figure 10).
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Figure 11: Targeted users across all ERA-NET countries

Figure 12: Targeted users across all ERA-NET countries differentiated by country

23

3.1.3 Business models
The business models or the profitability model to be more precise of the climate service
providers were addressed in two independent questions during the survey set up as a check
framework. In the first section, the providers should indicate, how they fund service
development or work necessary to do so (which could of course also be costs for driving
innovations forward).
Apparently, most of the providers have multiple sources of funding, which typically include basic
funding (approx. 33 %) and third-party funding (approx. 30 %), while private sources currently
do only play a minor role. Private sources include sponsorships or donations (approx. 7 %) and
income generated from service fees (approx. 18 %). This last number supports the already given
finding that no real market for climate services has developed so far. However, we can only
assess the proportion of services that generate income from services fees, we are not able to
estimate the financial volume of this income (neither in absolute nor in relative numbers). Again,
no significant regional differentiation is noticeable (figure 11).
This appraisal is further supported by the fact that of 482 services collected in the survey only
49 (approx. 10 %) are offered commercially.

Figure 13: Financing of climate service related activities dfferentiated by country

3.1.4 Evaluation and quality assurance
Evaluation and quality control or quality assurance in the development of climate services is still
not very well established in the providers’ community. Only 86 out of 244 providers, which are a
bit more then one third, evaluate their services. The specification of these procedures was
facultative, 23 providers indicated to have formal independent reviews or co-evaluation schemes
24

for users (also 23) in place. Some providers (35 in total) indicated they have some sort of
internal quality procedures in place.
Among the 86 providers who do have quality procedures in place are 33 universities. As this
group mostly states that others evaluate their services, it can be assumed that they refer to
external reviews of scientific publications. The second largest group, which has quality
procedures in place, are private businesses. 20 private providers do have quality control
procedures, which is almost 50 % of all providers of that group (20 out of 41 private providers).
3.1.5 Networking
Having a look at the degree of cooperation and participation among the providers and between
providers and users we get an ambiguous picture. Only some providers contribute to or
participate in major European and international activities (the numbers are displayed in figure
14). Interestingly, 51 of the participating climate service providers are engaged in the ERA-NET.
These numbers are related to the European and international networks and programmes, which
were predetermined in the survey. However, almost all participants added activities in their
own, in many cases national or individual, networks in the ‘others’ tick box of the survey.
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Figure 14: Major European and international networks and programmes

A second question addressing cooperation aspects was asked in relation to service and product
development itself. The results show that only a small proportion of the services are codeveloped with the (intended) user – 107 out of 482 covered services, which is roughly 22 % of
all services. Most of all services are developed by one provider alone; at least only 89 of 482
services (roughly 18 %) covered by the survey are developed together with other providers.
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A third questions addressing aspects of cooperation or ‘relationships’ between providers is
related to data sources, in case the service requires data. 37 out of 482 services are developed by
mainly using own data (roughly 8 %), 114 services are based on a combination of own data and
data provided by a data provider (roughly 23 %), and 34 services (roughly 7 %) are based
primarily on data from a data provider without specifying the source. This implies that only a
minority of services uses data at all. This is in line with the finding presented in section 3.1.1 on
the commercial services. We showed there, that the least used tags to specify the commercial
services are data and meta data.
This is an important result as it shows either the importance of data is heavily underestimated or
if the results are correct that more then half of the services do not really need data. A third
option is that the question itself was too complex and could be misunderstood as actually every
scientifically sound service should be based on some sort of (verified) data. Anyway, if we want
to establish some sort of standards or quality criteria we should take the description of (data)
sources into consideration as mandatory. It has to be clear, where the data is coming from, which
methods / models have been used to process them, what are the uncertainties etc.
3.1.6 Future challenges
The participants were asked to complete their survey by indicating their perspectives on climate
services related challenges so far experienced and those expected in the future.
All replies can be classified into 5 categories, namely
• Understanding needs
• Data/Service provision
• Uncertainties
• Support decision-making and
• Funding
The by far most challenges have been recognised in the field of „data or services provision“
followed by „understanding user needs“. The dominance of data related challenges is
furthermore supported by the separate listing of uncertainty issues. Standards for comparison
and benchmark open access datasets would highly benefit the uptake of climate services,
however knowing that the sole provision of data without translation and guidance services only
helps experts users e.g. climate impact modellers. The listing of funding challenges furthermore
highlights the strong university and research orientation in the climate services market in
Europe and the still overall lack of other businesses model concepts.
The occurring challenges that were mentioned are listed in more detail below. NB: The
challenges are not commented or assessed to avoid misinterpretation. They should serve as
unfiltered input to other tasks within WP 7, namely task 7.4 and 7.5. For differentiation
challenges from public organizations are listed in normal lettering whereas challenges
mentioned by private businesses and non-profit-organizations are given in italics.
Understanding needs – stakeholder integration
- The difficulty to reach the general public, stakeholders, businesses; to highlight the
societal and economic importance of integrating climate services information.
- There is still a real need to increase the collaboration with users, to translate climate
information into an accessible language for public, media and users, to increase the users'
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-

-

-

-

trust in terms of reliability of climate information, better resolution of the data to cover
detailed scales (local)
Political support
Public awareness (particularly for long-term climate scenarios)
The main challenge is the effective integration of different disciplines (interdisciplinary),
and better and more feedback at all stages of the society (transdisciplinary). The scientific
community should be solution oriented, and the questions should be more reflecting the
societal challenges towards climate change adaptation and mitigation
Understanding the interests of adaptation.
The need to integrate social equity in the development and adoption of mitigation and
adaptation initiatives
Good appropriation by end users
Communication and articulation between corporations, decision-makers, media and
education institutions
The climate service community in Spain will face quite challenging tasks to address these
climate change problems in the coming decades: The threats of climate change on the
Spanish primary sectors are substantial, with increasing temperatures, changes in
precipitation regimes, higher frequency and intensity of extreme events, and diseases and
pests affecting crops, animal herds and forests. Negative impacts will harm also the
natural environment and ecosystems, and Spain supports a large biodiversity, sheltering
more than half of species found in Europe.
An important issue in Europe is that livestock manure contains 7 million tN, and this
manure can substitute a considerable part of the 11 million tN contained in synthetic
fertilizers. The nitrogen surplus results in 6 million tN of nitrogen inputs from agriculture
into European aquatic systems contributing with a major share to the 4 million tN of
nitrogen river loads that pollute coastal waters.
The main challenge is the effective integration of different disciplines (interdisciplinary),
and better and more feedback at all stages of the society (transdisciplinary). The scientific
community should be solution oriented, and the questions should be more reflecting the
sciety challenges to wards confrontating climate change adaptation and mitigation.

Data/Service provision
- The long-term continuity of the forecasts and provided data, in terms of inter-operability
and standardized formats and generation protocols.
- To put more effort in down streaming climate information on effective climate services.
- Improving access, usability and interest of CS for stakeholders
- Increasing demand and diversity of impact studies, increasing amount and size of climate
databases, decadal variability information for near future
- Integration of different forecasts from real time to future projection through seasonal
forecasts
- Need for targeted case-specific products for each sector/location/time horizon
- Open data to be used for Solar and Wind energy
- Still incomplete understanding of climate scenario data and uncertainties in climate
models in the climate data user community.
- Existing climate service providing web-portals need to become easier to understand for
climate data users. The description of the provided climate data is often insufficient and
lacks the basic fundamentals.
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- The user community often needs derived products, such as changes in plant-available
water supply, instead of, e.g., just precipitation and temperature. Derived products
sometimes depend on a variety of impact models, with additional uncertainties, and
sometimes arbitrarily selected (e.g. due funding constraints and not model quality or
adequateness for specific question)
- The accumulation of data/models for climate services will certainly increase as
technologies develop and the necessity for sustainable development becomes evident.
Efficient, integrated and accurate use of the services will depends on the development of
organized networks of service providers (clear web portals will be necessary).
- Data/models analysis will certainly highlight discrepancies. The metadata that goes with
the data/model forecasts will be essential to explain those discrepancies and is often not
complete (it should contain everything, from the sampling protocol/configuration of the
model to the post-processing of the results)
- The continuous development of multidisciplinary database (geophysical, geological) and
corroborations with climatic change
- We were obliged to develop our own climate projections, creating and using a Stochastic
Weather Generator, because they were nowhere to find climate projections compatible with
the already observed C.C. Of course, becoming an international pioneer on such a
fundamental subject has improved a lot our understanding on what climate is, or should be
considered to, but we would have appreciated to be able to concentrate on our development
work. Why is the climate modelisation community standing away from the subject of
compatibilisation of simulated C.C. versus the observed one (not only in overall distribution
but also in chronological organisations)? If we were able to succeed practically, researchers
should be able to succeed in a more general or theoretical manner
Uncertainties
- Dissemination of uncertainty of the results
- Forecast accuracy
- Present-day climate bias correction is crucial for the usage of climate scenario data, but
this is a complex, difficult topic and often overlooked.
- Uncertainty of predictions, availability of reliable seasonal up to decadal forecasts;
- User Expectations at Multiple Scales; Communicating Uncertainty
Support decision-making
- The main challenge we face is in making decisions in the face of climate change - how can
climate change information be used to improve decisions?
- The difficulty to influence national, regional, and local governments, and society in general,
in the adoption of policies and behavioural change that would contribute to the avoidance
of an escalation of several climate change effects throughout this century.
- Adapt services to the short time but with long-term issues
- Modification of public policies with climate change related numerical data
Funding
- Consistent funding to ensure consistent and high quality data collection including support
of the observational infrastructure particularly in the marine realm. Overcoming
fragmentation and duplication of activities at national, European and global scale.
Bridging the gap between science and policy to ensure informed decision making.
- Lack of (permanent) funding
- Sustained funding/revenue to maintain and develop competencies
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- The lack of a stable funding regime for climate services makes important long-term
climate change impact monitoring studies very difficult to maintain

3.2 Research Funding Organisations
In the case of RFO, the number of replies (6) does not allow any representative analysis. In
general, the respective funders informed us unofficially that many of the questions could not be
answered as e.g. funding numbers are yet not available or are confidential.
RFOs indeed very carefully evaluated the performance of the ERA-NET for Climate Service also
for future funding decisions in the international context and whether to engage in further ERANETs related to similar topics.
The major challenges mentioned by the RPOs highlight the necessity for future funding
programmes till other market mechanisms have evolved. This, however, has to be seen in the
light that the majority of RPOs answering the survey are more research instead of serviceoriented.
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4. Conclusions
First of all it has to be stated that the survey was a voluntary activity. The slight dominance of
universities and other more research-oriented organisations might be explained by the fact that
the project is funded by H2020. However, the inclusion of private business was covered by the
inclusion of the EIT Climate-KIC, which should be further elaborated, deepened and fostered.
The regional imbalance can to some extend be explained by the national contact lists that were
compiled beforehand. These lists show different degrees of comprehensiveness. The reason
might be – but this cannot be deduced from the survey – that there are different perceptions of
what climate services providers are. In order to elaborate on these lists, we would recommend
extending the number of national contact persons and their respective networks as well as to ask
the EU Com to provide contact lists of all partners participating in previous EU funded projects
related to climate.
In summary, the survey revealed some major findings that overall support the findings of
previous surveys. First of all the climate services provision in Europe is still unequally
developed with foci in Middle, Northern and Western Europe. The survey will remain open
until the end of the ERA-NET to extend the mapping in particular to those countries that are
currently underrepresented.
Secondly, the landscape of providers is still dominated by universities or other researchoriented organisations. This finding is also very well in line with the stated challenge of
funding issues; and also to some extend with the missing evaluation standards as universities
usually do not evaluation procedures in place (except those related to external reviews of
research findings, e.g. peer reviewed articles). This would also explain, why only 5 % of the
services covered by this survey are offered commercially.
The survey also highlights, that standards for data referencing is heavily needed. However,
the survey shows that evaluation procedures are more commonly applied in the private sector.
This could be explained as universities by nature are obliged to good scientific practice and are
considered as neutral while private businesses have to show and demonstrate their expertise to
potential customers. In addition, private businesses have to improve their performance
continually in comparison to competitors to ‘survive’ on the market.
Even though the numbers might be questionable, more then 50 % of the services covered by
the survey do not need any data as basis at all. This is an important result as it shows that the
importance of data is heavily underestimated by the majority of providers.
Five major challenges are identified, which support the finding of the survey i.e. the
market so far is dominated by universities and other research-oriented organisations.
These challenges are for instance the importance of funding, the missing evaluation procedures,
the still underdeveloped co-production aspect of the respective services with users as it is
typically more challenging for universities to engage with users then for private businesses and
more service-oriented organisations.
In the case of RFO, the number of replies (6) do not allow any representative analysis. In
general we were informed unofficially by the respective funders that many of the questions
cannot be answered as e.g. funding numbers are yet not available or are confidential.
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Research questions to be addressed by JPI Climate could be:
1. What is the difference between climate service science and climate service provision? Which RPO will
contribute where and why?
2. How can an evaluation scheme look like? What is minimum set of requirements regarding services,
e.g. description of data source, guidance, process of (co-) development and (co-) evaluation etc.?
3. Which services are meaningful for which purpose? What is needed as input (e.g. data) to develop
these services.
4. What are the obstacles for the development of a commercial market that is not dominated by
universities and research-oriented organisations?
5. How can we better understand the actual users needs?
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5. Outlook
The mapping of climate services providers will be a continuous activity. The www.climateknowledge-hub.org survey remains open to allow other providers to participate and to complete
the picture of the European landscape.
Next steps that could be taken include (but are not limited to):
•
•
•

•

Implementation of new evaluation functions
A brief description of the database for those who which to make their own assessments via the
www.climate-knowledge-hub.org, date sources etc.
Actively promoting the hub to include further providers, which would in the first line include
those ERA-NET countries with a low response rate and in the second line also other European
countries and potentially expand the mapping beyond Europe
Implement additional features such as a glossary, funding opportunities, provide information on
recent relevant EU project in the field of climate services

This, for sure, would require additional funding for technical improvements and human
capacities as this cannot be achieved by in-kind contributions alone.
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Annex 1. Questionnaire for climate services providers
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The follwing section needs to be filled for each service A, B and C mentioned in the survey!
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Annex 2. Questionnaire for research funders
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Annex 3. List of National Contact Persons
Partner
#

Country

National Contact Person
(italic = RFO)

1

Austria

Matthias Themessl (co-lead)

Bundesministerium für Wissenschaft und
Forschung (BMWF)

2

Belgium

Aline van der Werf

Service Public Federal de
Programmation Politique Scientifique
(BELSPO)

3

Czech Republic

Jiří Kolman

Czech Globe

4

Denmark

Anja Skjoldborg Hansen

Innovationsfonden (IFD)

5

Finland

Mikko Strahlendorff

Ilmatieteen Laitos (FMI)

6

France

Philippe Bougeault

Meteo-France

7

Germany

Jörg Cortekar (lead)

Helmholtz-Zentrum Geesthacht
(HZG-GERICS)

8

Greece

Athanasios Sfetsos

National Center for Scientific Research
“Demokritos” (NCSRD)

9

Ireland

Marc Kierans / Franc McGovern

Environmental Protection Agency of
Ireland (EPA)

10

Italy

Giulia Gallucio

Centro Euro-Mediterraneo sui
Cambiamenti Climatici Scarl (CMCC)

11

The Netherlands

Janette Bessembinder / Bart van
den Hurk

Koninklijk Nederlands Meteorologisch
Instituut – KNMI (KNMI)

12

Norway

Torill E. Skaugen

Research Council of Norway (RCN)

13

Portugal

Tiago Capela Lourenço

14

Romania

Nicoleta Dumitrache

15

Slovakia

Katarína Bibová

16

Spain

Margarita Ruiz Ramos / Estrella
Fernandez

Ministerio de Economia y
Competitividad (MINECO)

17

Sweden

---

---

18

UK

Andrea Sharp

Natural Environment Research Council
(NERC)

19

Climate-KIC

Harilaos Loukos

---

UEFISCDI
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Annex 4. Cover letter for survey
Dear ladies and gentlemen, dear colleagues
We would like you to participate in an online survey entitled ‘Mapping of climate service
providers in Europe’.
What is the context?
The Climate Service Center Germany in cooperation with the Federal Ministry of Science,
Research and Economy (Austria) conducts a mapping of climate service providers and their
portfolio. This mapping is part of a large European project to establish a European Research
Area for Climate Services (http://www.jpi-climate.eu/ERA4CS) covering 18 countries.
What are climate services?
According to the European Research and Innovation Roadmap, the term climate service has a
broad meaning, which covers the transformation of climate-related data — together with other
relevant information — into customised products such as projections, forecasts, information,
trends, economic analysis, assessments (including technology assessment), counselling on best
practices, development and evaluation of solutions and any other service in relation to climate
that may be of use for the society at large. As such, these services include data, information and
knowledge that support adaptation, mitigation and disaster risk management.
Who should respond to the questionnaire?
The survey addresses climate service providers in the broadest possible understanding
according the definition of climate services. These are more research-oriented organisations
such as universities, public climate service providers, public authorities, and private companies.
What is the aim of this mapping?
The supply with climate service products has increased over the past years. The main objective
of this mapping is to get an overview of the currently provided climate services, increase
visibility and support networking between the various providers, for instance to find partners
for research projects. Based on your replies to the questionnaire, a short profile of your
institution will be created, that allows other providers or users to get in contact with you. Your
profiles will be visualized on www.climate-knowledge-hub.org.
How long will it take you to participate?
It will approximately take you 10 minutes to fill in the online questionnaire. To start the survey,
please click on http://era4cs-survey.climate-knowledge-hub.org/#/. You might probably want
to coordinate your replies with colleagues or supervisors before filling in the online form. For
this purpose you will find the questionnaire as a printable pdf version on www.climateknowledge-hub.org.
When you start the online survey you receive a code via mail, which allows you to go back to
your entries any time you want. This allows you to make changes to your replies or update your
profile.
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How will you get access to the results?
The mapping will carefully be analysed creating a picture of the current landscape of climate
service providers across Europe. The results will be synthesised in a report that will be made
available on http://www.jpi-climate.eu/ERA4CS and www.climate-knowledge-hub.org.
Thank you very much for taking the time to support this project!
Kind regards, also on behalf of the project team,
Jörg Cortekar
Matthias Themessl
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Annex 5. Replies by RPOs
All replies received from Research Performing Organizations are attached to this report in a
separate excel file.

Annex 6. Replies by RFOs
All replies received from Research Funding Organizations are attached to this report in a
separate excel file.
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