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ARTICLE INFO ABSTRACT
Keywords Knowledge of the climate is essential to manage climate-related risks. Underpinning this knowledge is a huge
Climate services range of climate research and climate service activities. There has been a marked expansion of such activities and

Climate research
Climate modelling
Networking
Collaboration
Inclusion

while the numerous and diverse funding streams, activities and organizations involved means that climate
service development is relatively well resourced in places, there is a risk that the landscape becomes fragmented,
duplicative, confusing, and inefficient. To mitigate this, the European Commission established the Climateurope
project to bring coordination to Europe’s climate-related knowledge base. Climateurope created a managed
network to share knowledge, improve synergies and reduce fragmentation among the stakeholders. As the
network evolved, we proactively strove for equality, diversity and inclusion, for example for gender, under-
represented regions, and under-represented stakeholder groups. Climateurope explored and adopted innova-
tive approaches to engaging the network members, including face-to-face networking events (Festivals), virtual
networking events (Webstivals and webinars), use of arts, social media, expert groups, publications, and an
active website. The mix and integration of the traditional communications, such as website, publications and
expert groups, with more innovative and varied approaches, such as the Festivals, Webstivals, social media and
arts, proved popular and successful in making the network active and attractive. We describe how the network
and collaboration was established and managed, and we offer some recommendations for others based on our
experiences, including consideration of equality, diversity and inclusion, consider strategies for growing, man-
aging and sustaining the network, and consider a mix of virtual and physical networking events.

1. Introduction Lourenco et al. 2016; Brasseur and Gallardo 2016). Underpinning this
knowledge is a huge range of climate research and climate service ac-

Knowledge of the past, present and possible future climate is of great tivities involving a large and growing number of actors. While there are
interest and use across society and is essential to help confront the benefits from having a diverse range of activities, without coordination
climate challenge and manage climate-related risks (Lemos et al. 2012; this landscape becomes fragmented, duplicative, confusing and
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inefficient (Jacobs and Street 2020).

At the global scale, formal coordination and collaboration, particu-
larly for national bodies such as National Meteorological and Hydro-
logical Services, has for the past decade been offered through the Global
Framework for Climate Services (GFCS) organized by UN agencies
(Hewitt et al. 2020). In addition, informal collaboration is offered
through the international Climate Services Partnership (CSP), open to
any party who is interested. The GFCS and the CSP have enabled
participating entities to be able to share knowledge and reduce dupli-
cation and fragmentation. However, being global in reach, both part-
nership models face a very fragmented landscape characterised by too
many actors and activities to realistically be able to coordinate widely
enough to avoid global duplication and fragmentation. However, at the
regional scale such an ambition becomes more achievable.

Within Europe, there are several national and regional funders of
climate-related activities advancing scientific information, knowledge,
and research capability, as well as developing climate services of a more
operational nature. The European Commission (EC) in particular is a
major and long-standing funder of such activities, including projects and
programmes to mainstream and make operational the provision of
climate services (see for example Thépaut et al. 2018). Funding from the
EC has generated, and continues to generate, a huge amount of climate
knowledge, of benefit to citizens, governments, and industry within
Europe and around the world. While the existence of numerous and
diverse funding streams means that climate service development in
Europe is relatively well resourced, the landscape is complicated and
potentially confusing. The EC mandated an expert group to develop a
research and innovation roadmap for climate services (Street 2016) to
develop a coherent framework to avoid fragmentation and duplication
of efforts between European and national funders, and to ensure better
use of investments.

As a result, in 2015 the EC invested in a five-year coordination and
support activity called Climateurope, to create a managed network of
climate research and climate service activities and organisations. The
network has been used to coordinate and integrate the various initiatives
and facilitate dialogue among the relevant stakeholders to share
knowledge, improve synergies, reduce fragmentation, and promote
alignment. Climateurope has also been used to assess the state-of-the-art
in Earth system modelling and climate services in Europe, identify gaps,
new challenges and provide forward-looking recommendations for
emerging needs for research and innovation in order to better target
future investments and programmes (Hewitt et al. 2021). The process of
undertaking the assessments, described in Section 3, created an envi-
ronment for Earth system modellers and climate service actors to
interact more and to be more aware of each other’s capabilities, limi-
tations and needs, all an essential part of the climate service value chain.
The assessments have also informed the EC’s activities towards opera-
tional climate services, such as in the Copernicus Climate Change Ser-
vice (C3S).

Communication has been central to Climateurope as an effective
means of making the network active and useful, facilitating collabora-
tion, and building and sharing climate knowledge. Section 2 describes
how the network was established, how it has been used and how it was
proactively evolved. Section 3 describes specific networking and
collaboration approaches which were developed and used. Section 4
describes the efforts made to create an equal, diverse, and inclusive
network. Section 5 discusses the significance of the findings, draws some
conclusions, and makes recommendations for other knowledge sharing
networks to consider.

2. The approach to creating the network and collaboration

Prior to Climateurope, the climate knowledge base in Europe was
growing rapidly as was the number and the quality of the associated
climate services with several major programmes being established (see
Fig. 1 of Street, 2016 for an illustration) but not in a well-coordinated
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Fig. 1. A visual summary of the welcome address at Climateurope’s second
Festival, created in-person by Ludic Creatives  (http://www.
ludiccreatives.com).

manner. The Climateurope project formed a consortium deliberately
including key European climate research and climate service initiatives.
This consortium was used to create an initial focused and targeted
network to immediately facilitate improved coordination and integra-
tion across major European activities. The consortium represented the
Copernicus Climate Change Service (C3S), the Climate Knowledge and
Innovation Community (Climate-KIC), Joint Programming Initiative —
Climate (JPI-Climate), European Research Area for Climate Services
(ERA4CS), the European Network for Earth System Modelling (ENES),
and several major European climate research and climate service pro-
jects. To ensure alignment beyond Europe, the consortium members also
had leading roles in international programmes including the World
Climate Research Programme (WCRP) Coupled Model Intercomparison
Project, WCRP Working Group on Coupled Modelling, WCRP Working
Group on Seasonal to Interannual Prediction, WCRP Working Group on
Regional Climate, the Global Framework for Climate Services, the
Climate Services Partnership, the Coordinated Regional climate Down-
scaling Experiment (CORDEX) and its European branch EURO-CORDEX.

While this initial network improved the coordination and integration
in Europe, Climateurope set out to expand the network to have a wider
reach and include new activities and projects as they appeared, for
example projects funded under the ERA4CS, C3S and the EC’s Horizon
2020 Framework Programme. A strategy for the management and
growth of the network was devised and regularly reviewed and updated.
The first step of the strategy was to identify a list of new network
members with the aim of undertaking manageable growth and include
wider representation from major European climate service-related ac-
tivities. The strategy included a protocol on how to contact over 300
potential new network members, making use of pre-existing contacts
wherever possible, honouring existing relationships. The next step was
to enable additional members, including those previously unknown to
existing members, to easily join through a network membership form on
the project’s website, and promotion and recruitment to the network
through interactions with the project’s social media accounts, including
Twitter and LinkedIn.

Updates to the strategy for the future growth of the network focused
on making the network membership more inclusive, diverse, and
covering under-represented groups. In particular, proactive targeting of
the often under-represented Eastern European countries, increasing
membership beyond the largely academic and service provider com-
munities, and improving the gender balance. For example, networking
events were consciously organized to involve men and women equally,
targeted involvement from business communities, and were held in lo-
cations in under-represented regions of Europe. Involving business
communities in climate research and climate service activities is noto-
riously challenging, so business contacts were proactively sourced to
add to the proposed network members list, and members attended
business-focussed events such as those held within the ECCA conference
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in 2017, and the Climate-KIC ‘Climate Launchpad’ in 2017 to engage
and share knowledge better with business communities. Additionally,
the first Climateurope Festival in Valencia (see Section 3.1) was an
effective means to engage with small and medium-sized enterprises,
primarily from Spain. Networking at these events helped to bring in
more business and private enterprise network members than would have
happened otherwise.

Being in the network gave opportunities to share knowledge and
collaborate with other members of the network through Climateurope
events, as well as receiving newsletters and notification of Climateurope
publications, The following section describes in more detail how the
network was made active and useful to its members, and how the
members engaged with other network members.

3. Engaging the network to facilitate collaboration and share
knowledge

Creating a network of interested parties was not the end goal of
Climateurope. The purpose of creating the network was to better coor-
dinate and integrate the various initiatives and facilitate dialogue
among stakeholders to share knowledge, improve synergies, reduce
fragmentation, and promote alignment. Climateurope explored and
adopted several innovative approaches to facilitate better integration
and coordination by engaging the network members, primarily in
Europe, and to some extent beyond Europe. The main approaches were
face-to-face networking events, virtual networking events, use of arts,
social media, expert groups, publications, and an active website, each
described separately in the following sub-sections. These approaches
proved to be popular with the participants based on feedback received,
as well as surveys from the networking events. The project developed a
communication and engagement strategy which integrated many of
these approaches with improved outcomes compared to operating them
in isolation. For example, the findings of the expert groups that assessed
the state-of-the-art and gaps in climate services were presented to par-
ticipants at networking events, and participants at networking events
were able to input into the deliberations of the expert groups.

3.1. Climateurope Festivals

Instead of replicating the more academic conference style of meet-
ings, a series of face-to-face, engaging, and interactive events was
designed based on the concept of festivals common in the entertainment
industry, to connect the network through a varied programme blending
informal and formal talks, round table and panel discussions, and
networking sessions, incorporating the arts, social media and other
innovative approaches (Kotova et al. 2017). Two Festivals were held
(Valencia in April 2017, Belgrade in October 2018), engaging the
different actors from across Europe, and proved highly popular with
participants based on feedback and surveys. Inspired by a motto
“Climate information at your service”, the participants discussed bene-
fits and challenges that climate services face in sectors such as water,
ecosystems, agriculture, and infrastructure. In addition to engaging
members of the Climateurope network, the Festivals proactively reached
out to practitioners from local authorities and other public sector bodies,
small and medium-sized enterprises, and large businesses, often under-
represented in climate service networks. The second Festival was sup-
ported by the European Investment Bank, which gave more weight and
focus to discussions for improving ways to design and deliver better
climate services to business, and to enhance the development of a
market for climate services. All sessions were live streamed on the Cli-
mateurope YouTube channel to increase attendance and enable the
participation of those that could not physically be present at.

To create a unique visual identity for each Festival, and further
promote the ‘Festival’ feel of the events, artists were commissioned to
produce cartoons in real-time. These cartoons summarized the talks and
discussions in a series of ‘scribings’, an example of which is given in
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Fig. 1. The scribings were shared via social media during the festivals
and have formed a useful resource for artistic engagement for the project
and the wider network.

The Festival locations were chosen based on having facilities to
enable the engaging, varied, and interactive sessions, and being readily
accessible to participants. The Festivals were held in different parts of
Europe to increase engagement from across Europe, to highlight local
issues and to show local practical applications of climate services. The
first Festival in Valencia had the topic of climate change and its impact
on Southern Europe as a focus, and the second Festival in Belgrade had a
focus on enabling greater participation from actors in Eastern Europe.
The Festivals showcased numerous examples and challenges for appli-
cations of climate services and climate modelling, explored innovative
formats and gave local participants the chance to get involved in the
European climate service landscape. During the first Festival a session
was held at Valencia’s nearby Albufera Nature Park, to provide greater
insights into the real-life impact of a changing climate on ecosystems.
During the second Festival a session at the Jeremic Winery near Belgrade
showed the practical application of climate services in viticulture and
vine production.

A third Festival was planned to be held in Latvia in north-eastern
Europe in June 2020 but had to be cancelled at a late stage due to the
COVID-19 pandemic impacting travel and face-to-face events. As
described below, it was replaced by a series of web-based Festivals, to try
to maintain the ‘Festival’ feel that was well received by participants in
Valencia and Belgrade as much as possible.

3.2. Web-based festivals

The COVID-19 restrictions in early 2020 meant that in-person events
were no longer possible until restrictions were lifted. The main impact
was on the planned third Festival. After considering whether to postpone
(to an unknown date given the uncertainties at the time) or cancel, it was
decided to replace the third Festival with a trial web-based Festival
(which we termed as a ‘Webstival’). As far as we are aware, this was the
first such attempt to hold a large, highly interactive, and varied event
online within the Earth Sciences community.

The trial proved successful based on feedback from participants, so a
series of Webstivals was held. The duration of each Webstival, including
the initial trial, was carefully considered, to optimise attendance and
mitigate time-zone differences. Each event was scheduled for four hours,
as full-day online events are often found to be tiring and increase the risk
that participants may not commit to the full event (Kershaw et al. 2021).
Holding events on consecutive days was ruled out for similar reasons,
and so events were separated by at least a month. The Webstivals were
held in June, September, October, and November 2020 to avoid the
European summer holiday season. Due to their success and popularity,
an additional event was organised jointly with C3S in January 2021.

The format of each Webstival was kept in the style of the Festivals by
scheduling a varied agenda of talks, discussions, panels, and interactive
demonstrations which would appeal to different communities interested
in climate services. Emphasis was put on encouraging audience partic-
ipation throughout the agenda, recognising that this is a weakness of
online events. Online whiteboards, polling tools, and professional games
were all used for this purpose. An innovative speed networking session
was developed to try to replicate the chance meetings and socialising
which occurs at physical events. This involved splitting the audience
into virtual meeting rooms with 2-3 participants for a 7-minute period,
before sending them into new rooms. As in the Festivals, artistic and
cultural items related to climate change were included.

To promote engagement and to have a common thread across the
series, the programmes were designed in the form of restaurant menus
and recipe boards (Fig. 2). This ‘food service’ theme was a nod to the
tagline for the Festival series: “climate information at your service”.
Social media tools were also deployed to increase attendance and
interaction with the Webstivals.
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Fig. 2. An example of a menu board showing the agenda for the fourth Webstival. A wine menu theme was chosen for this event to represent a speaker who was a

user of climate services from the wine industry.

The Webstival series enabled Climateurope to showcase numerous
examples of climate services and Earth system modelling to a wide and
varied audience. Despite being an unplanned replacement for the Fes-
tivals, the Webstivals had some advantages over in-person events: they
allowed for a greater diversity of participants due to reduced travel costs
and time commitments; they had a greatly reduced carbon footprint; and
they encouraged innovation in the delivery of online events. The
networking element of in-person events could only be partially replaced,
but less formal networking (such as speed networking) was still useful to
participants remotely.

Although removing the need to travel did enable a greater diversity
of participants, we had challenges scheduling the timing of the events
because the international audience were spread across time zones with
differing working hours, meal times, and non-work responsibilities such
as childcare. We recommend being mindful of such challenges when
organising the scheduling, and explore options to maximise participa-
tion, such as avoiding early start or late end times.

3.3. Use of art, music, photography and culture

Opportunities to form collaborations between the arts and sciences
were created throughout Climateurope, allowing the project to
communicate its work to wider audiences and connect on a new level.
Climateurope went beyond communicating science in a technical and
graphical format by introducing art, sound, music, photography, poetry,
and culture to networking events. Examples of art in the form of scribing
and cartoons during Festivals and Webstivals have been described
above, and music was a prominent feature at Festivals during evening
networking events.

The excursions during the Festivals allowed participants to experi-
ence local cultural assets and be informed about, and experience, the
relevance of climate and climate change on the local area and specific

sectors. While excursions were not possible in 2020, a ‘Webstival of
Culture’ was devised where participants could still experience this
element of the previous Festivals. For example, participants were invited
to share something about the countries that have shaped their lives, and
to share imagery of weather and climate, the impact of climate change or
adaptation to climate change, landscapes, favourite places, urban sil-
houettes, or a nature-inspired scene, all of which formed a photography
competition.

A different example of art was conducted through a collaboration
with the Bellhouse art installation to demonstrate the possibility of
translating climate data into sound. First commissioned for the EUPO-
RIAS project (Buontempo and Hewitt, 2018; Johnstone et al., 2017), the
art installation was due to be reinvigorated for the third (cancelled)
Climateurope Festival. BellHouse translates data, images and non-verbal
communication into the chimes of hand-crafted pottery bells, and
challenges assumptions about how a listener as receiver of the infor-
mation understands or recognise it. Wanting to keep BellHouse as part of
the Webstival series, an art and science experiment was set-up for
Webstival participants. Under the theme of communication and
miscommunication of data, data from network and Webstival partici-
pants was featured from a provider, a policymaker and a user, and a
video of BellHouse’s translation was played at a Webstival.

As a final example, the 2018 Climateurope Festival was the stage for
a presentation of the video “If Earth was human...”, by Albanian high-
school students, winners of the CRESCENDO project’s climate commu-
nication contest. In this moving video, Earth is a teenage girl not feeling
well, with symptoms including rising fever, dry skin, and mood swings.
After running some tests, the doctor’s diagnostic is clear: she’s infected
with humans which have caused her climate to change. The solution is
even clearer: humans must work together, only then will she get better.
This initiative was highly relevant not only for the students involved,
who had the chance to learn more about climate science and interact
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with the Festival’s participants, but also to the Festival’s participants
who were confronted with the importance and effectiveness of
embracing innovative communication strategies and engaging with the
younger generation.

3.4. Social media

Engaging within the Climateurope network and reaching out beyond
the network using social media, for example through Twitter and
LinkedIn, proved to be highly effective methods of promoting events,
sharing knowledge, and disseminating the outputs of the project within
Europe and worldwide.

Twitter became the most popular platform and Climateurope’s
Twitter account reached more people than the other platforms used in
the project, with 2,292 @Climateurope followers at the time of writing
from 98 different countries (Fig. 3). The largest proportion of the fol-
lowers were in Europe, particularly Western and Central Europe. The
Twitter account was used extensively to share project updates, advertise
events and reports, and to reach out to potential new members. Tweet
impressions provide a measure of how many times a tweet has been seen
across the project’s twitter network and the networks of those profiles
retweeting the content, providing a good indicator of the effectiveness of
the tweets. After an initial spin-up in 2016, the campaign ramped up in
2017 including at the First Festival, and then remained relatively
consistent from 2018 to 2020 (Fig. 4).

To ensure that the project’s tweets were seen by the intended and
interested audiences, the hashtag #ClimateServices was used when
composing original and/or quoted retweets. This also enabled any
future analysis to be conducted using that hashtag allowing the inter-
connectedness of the climate services twitter network to be explored
(Himelboim et al. 2017). Additionally, during the Festivals and Webs-
tivals similar hashtags were used, e.g. #ClimatEU18 and #ClimateEU20.
The use of the hashtags for these events were monitored and compared
to the number of monthly tweet impressions (the total number of times a
tweet was seen). Fig. 5 for example shows the hashtag analysis for the
Webstival series. The Webstival on 19 November 2020 proved to be the
most popular in terms of tweet impressions with 38,100 total impres-
sions for the month.

o
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Fig. 4. The Climateurope Twitter account total tweet impressions per year from
2016 to 2020.

There was also a thriving LinkedIn account, which at the time of
writing had 257 members and was still growing as a potentially self-
sustaining community. With input from volunteer moderators this
community could continue beyond the end of the Climateurope project
as a useful legacy. The LinkedIn group for Climateurope has become an
increasingly popular forum for the network to share news and infor-
mation about upcoming events. LinkedIn is where network members
will still be able to engage with each other under the umbrella of the
Climateurope project as the other social platforms will be closed or not
actively maintained now.

3.5. Webinars

An initial series of six webinars was organized to develop recom-
mendations for gaps, challenges, and emerging needs (used as input for
the expert groups described in the following section). These webinars
covered climate-related research topics including the communication of
uncertainty, event attribution, research infrastructure, use of climate
information by the insurance and health sectors, development of climate
indices, forecast quality assessment, systematic errors in climate pre-
diction systems, the C3S, and the state of climate services in South-
Eastern Europe. Each webinar consisted of two talks followed by a
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Fig. 3. Location of @Climateurope Twitter followers as of March 2021, 98 countries represented. The number of Twitter followers in each country is represented by

the colour scale with darker tones representing a higher number.
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Fig. 5. Number of tweets containing the hashtag #ClimatEU20 (used during June 2020 -Dec 2020) or ClimatEU21 (used during January 2021). Blue line shows the
number of tweets, dotted vertical lines highlight the dates of the Webstivals, bars show monthly tweet impressions.

discussion of pre-defined questions and questions from the audience,
and speaker and participant guides were created.

As the series progressed, the popularity of the webinars grew, in part
because they were an effective means for scientists and practitioners to
keep informed of activities beyond their own areas of work. The initial
series was so popular that it was decided to continue organizing webi-
nars as a means of sharing knowledge on subjects of potential interest for
the network and beyond. A further 11 webinars provided interaction
and engagement between various actors, including scientists and
decision-makers. The series was established with the following common
structure for each webinar: two to three short presentations and ample
time for questions and discussion. Presentations were given from
different viewpoints and perspectives, for example one speaker to pre-
sent results from a project, and one speaker giving the perspective from a
company or government on the usability of the results. Several EU-
funded projects (APPLICATE, CLARA, ClimInvest, EUMACS, LIFE
Local Adapt, PRIMAVERA, S2S4E, SINCERE) presented their results to
share their knowledge and disseminate their results, and to get feedback
from potential users. Some of the webinars were organized on more
general subjects including: visualization of climate data; user interaction
during the development of climate scenarios; climate data quality;
climate modelling research infrastructure, and blockchains. The webi-
nars were advertised using Climateurope’s website, Twitter, and Link-
edIn, and also the ERA4CS and other EU-projects, thus reaching beyond
the Climateurope network and extending it. The most popular webinar
was on visualization of climate data with more than 300 subscribers. The
presentations from the webinars were recorded and made available to a
broader audience through the Climateurope website and YouTube
channel, and many of the findings and recommendations provided
content for the expert groups and publications (see below).

3.6. Expert groups

Groups of multi-disciplinary experts were established to share
knowledge, to discuss and assess the state-of-the-art in Earth system
modelling and climate services in Europe, and to provide thoughts on
gaps, challenges, and emerging needs. The expert groups conducted
their activities through face-to-face meetings, workshops with a wider
community, webinars, and a combination of these.

Face-to-face meetings were held before the COVID-19 restrictions
came into effect, both in terms of small focussed face-to-face meetings of
experts as well as with wider groups of stakeholders. In the first case, the
small group of experts directly discussed the topics, sharing their own
expertise and knowledge, drawing on other knowledge from publica-
tions and projects, and produced well-informed and carefully considered
recommendations. In the second case, workshops were conducted with a
wider stakeholder group to bring in additional knowledge, expertise,
and views. The outputs from the wider stakeholder group consultations

served as the basis for further focused discussions amongst the experts,
who then produced recommendations.

Another way of bringing together the experts to share knowledge,
discuss, assess, and provide thoughts on gaps, challenges and emerging
needs was through the initial six webinars described above. The
experts were drawn from national meteorological and hydrological
services, research institutes and universities, private-sector actors, and
intergovernmental organizations covering key sectors. This approach
was adopted to better engage with the wide community and obtain
broader and more relevant input from a range of target audiences,
including academics and users. Each webinar focused on a different
topic and provided short, focused presentations from the experts fol-
lowed by lively interactive discussion on a range of cutting-edge topics,
with each expert giving their views on the challenges and emerging
needs linking climate research and services.

As an example of a more integrative approach, the Festivals were
used to provide input to the work of the expert groups, and to share the
knowledge and outputs arising from the expert groups. In addition, as a
variant on the above, the outputs of the expert groups in Climateurope
were improved by engaging with other expert groups, in particular a
multi-disciplinary expert group established by the EC to implement the
European Roadmap for climate services, which provided comments and
revisions to the recommendations, and a Climate Services Projects
network, facilitated by Climateurope to enhance communication and
dissemination of EC-funded climate service projects and to improve
synergies and reduce fragmentation.

3.7. Publications

The collection, synthesis and sharing of information with and be-
tween stakeholders was at the heart of Climateurope. Written docu-
ments in the form of easily accessible publications were a key
component, with the content being relevant to all of Climateurope’s
other forms of engagement and communication. Five types of publica-
tion were produced, namely leaflets, reports, a publication series, policy
briefings, and newsletters.

The first publicly available publication was a leaflet giving an
overview of Climateurope to inform all interested parties about the
project and get them involved in networking, collaboration, and
knowledge sharing. Similarly, at the end of the project a leaflet was
produced to highlight the main activities and outcomes of the project,
constituting a piece of the project legacy.

Eight reports were produced (available at https://www.
climateurope.eu/publications-climateurope/reports-and-articles/ with
1,273 views on the website at the time of writing) of which five were
published in peer-reviewed international journals to ensure wider reach
and availability of key findings and knowledge generated through Cli-
mateurope’s activities (Kotova et al. 2017; Hewitt et al. 2017; van den
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Hurk et al. 2018; Bessembinder et al. 2019b; Hewitt et al. 2021).

A series of three detailed publications were produced (Doscher et al.
2017; Martins 2020; Martins et al. 2019) focussing on the state-of-the-
art of European Earth system modelling and climate services. The first
publication assessed the abilities and limitations of Earth system models
in relation to climate services, with the second and third updating the
state-of-the-art and further exploring the best use of Earth system
models to underpin climate services, including support for their inter-
pretation to strengthen the science base of climate services. The
contribution of various network members as groups of experts provides
valuable feedback and review.

Four policy briefs were produced (Buonocore and Gualdi 2017;
Bessembinder et al. 2019a; Buonocore and Bessembinder 2019; Buo-
nocore et al. 2019, available at https://www.climateurope.
eu/publications-climateurope/policy-briefs/ with 404 views at the
time of writing) drawing on the content of the other publications to
summarise key information in a format and language more suited to
policy-makers, ranging in length from 1 to 6 pages.

Finally, six informative newsletters were produced targeted at the
entire network to keep everyone informed of activities, events, and the
publications described above. By 2021 there were 705 subscribers to the
newsletters.

The motivation for the different types of publication was that the
wide audience reached by Climateurope had different background
knowledge about climate science and climate services, and so these
different publication types targeted different audiences. In general, the
reports and publication series were intended for readers with relatively
good knowledge of climate science and services, while the leaflets,
newsletters, and policy briefings (along with the website described
below) were intended for everyone. There was also a difference in levels
of interaction with most stakeholders keen to participate more directly
in sharing knowledge and engaging in activities such as those described
above only, and some only wanting to be kept informed without direct
involvement in the project.

3.8. Website

The Climateurope website was conceived, designed, and imple-
mented to provide an accessible, dynamic, and up-to-date reference for
Climateurope’s activities. The website evolved, adapting its structure
and content to the needs that emerged, including giving an overview and
links to new projects and activities that emerged across Europe. The
website went beyond being a catalogue of what exists by providing in-
formation and insight into the opportunities for interaction between
climate change research, climate services and the wider stakeholder
community.

The content architecture was designed to provide information at
different levels of complexity so that the users, with varying degrees of
background knowledge, could find information on the website, with
some sections offering a quick introduction to complex issues, while
other sections offered more detail and in-depth content for advanced
users, including content on available services, research projects and
initiatives. The webinar section deserves a separate mention: all multi-
media materials were collected in one section, providing biographies of
the speakers, videos, presentations, and insights into specific topics.

Although English was the primary language for the website,
consideration was given to breaking down language barriers for some of
the general content. Thanks to cooperation between the Climateurope
partners, pages were created in Bulgarian, Hungarian, Italian, Polish,
Serbian, and Spanish to offer European stakeholders an additional
resource.

The varied and dynamic nature of Climateurope’s activities meant
that the website had to respond to the needs that emerged as the project
evolved. Translations, enrichment of webinars, multiplication of content
produced by Webstivals, and online versions of the original Festivals,
were all made easily available to everyone, thanks to the flexibility and
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dynamism that were key features of the website design.
4. Equality, diversity, and inclusion

As a starting point for establishing respectful, inclusive, collegiate
and legally compliant ways of working within and across the network, a
gender action plan was produced at the beginning of the project. The
baseline requirement for the action plan was formed from the most
stringent parts of the gender equality policies of the Climateurope
consortium members’ organisations. The action plan covered topics
including accessibility of facilities and meetings, gender balance repre-
sented within media used by the project (including the subjects of
photographs, videos and interviews), use of gender-balanced language
in published materials, and aiming for a diverse and balanced mem-
bership of the network and the expert groups.

Initially, the network comprised 43% women and this improved to
48% by 2021. As the network evolved and grew to encompass more
countries around the world, the gender action plan aimed to improve not
just the overall gender balance, but also for each individual country
represented. Given the context of unequal gender representation in
global scientific careers (Huang et al. 2020), the representation of
women from Ireland, Italy and Croatia especially (Fig. 6) illustrates the
positive impact of the action plan on improving gender balance in
countries where women were heavily under-represented.

In addition to the gender action plan, the project developed a set of
terms and conditions for network membership, based on the same
principles as the gender action plan, and with additional agreement by
all network members not to discriminate based on protected charac-
teristics (such as age, disability, sexual orientation, religion or belief),
and to facilitate a friendly and cooperative atmosphere. These inclusive
principles informed the approach to developing the network, ensuring a
good geographic distribution of network members (Fig. 7). Eastern Eu-
ropean countries were particularly challenging to attract members from,
so strategies were employed to help improve their representation. These
included translating parts of the project website into Polish, Serbian,
Hungarian and Bulgarian, and holding the second Festival in Serbia,
with an intention to hold the third (cancelled) Festival in Latvia.

In addition to ensuring a good geographical distribution and balance
of network members, the background and interests of the network was
also an important consideration for balance. Representing and recruit-
ing members from the across the community has been challenging in the
past, particularly the users of climate services. Climateurope adopted
approaches outlined in Section 2 above, guided by the inclusive prin-
ciples of the gender action plan, to ensure improved representation from
private companies, non-governmental organisations, intergovernmental
organisations, policy makers and funding bodies. The relative pro-
portions of network membership across 10 different categories of or-
ganisations are shown in Fig. 8 based on data provided by the members
during the network registration process. Some organisations are pro-
viders of climate services, some are users of climate service, and some
are both providers and users. While we were not able to uniquely
categorise members as simply providers or users, we estimate that the
representation of providers to users was approximately 70% to 30%
respectively.

5. Discussion
5.1. Summary

The Climateurope project broke new ground and provided a frame-
work for coordinating and integrating climate research and climate
service activities across Europe and across a broad range of stakeholders,
linking businesses, academia, climate service providers, funders, and
policy- and decision-makers. Such activities were previously largely
disparate and fragmented with little or no coordination, which is why
the EC funded Climateurope. An active network was established and
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managed, growing from about 25 people at the start to about 400 by the
end of the project. Knowledge sharing and collaboration among the
network members was enabled through enhanced and integrated
communication activities, such as interactive events, widespread use of
social media, and focused groups, thereby improving synergies,
reducing fragmentation, and better aligning activities.

Having a strategy for growing and managing the network and
reviewing and evolving the strategy meant that shortcomings in the
network could be readily identified and reacted to. Equality, diversity,
and inclusion were a conscious concern, in particular relating to gender
balance and less well represented communities such as from Eastern
Europe and from beyond the academic and climate service provider
communities. More needs to be done, but Climateurope did have some

successes and made improvements, as noted above. The Climateurope
network also engaged with other networks, such as those of C3S, JPI-
Climate, ERA4CS, ENES and Climate-KIC. However, engagement with
networks from other communities, such as those within industry, to
broaden the reach further could be useful if done in a manageable way.
The network was also used to undertake expert assessments of the
state-of-the-art in climate research and climate services in Europe,
identifying knowledge gaps and scientific and technical challenges, and
providing recommendations for future needs for research and innova-
tion in these areas. The assessments were published as a range of reports
and policy briefings and have influenced the EC’s long-term Horizon
Europe Framework Programme. The dialogue which occurred between
the Earth system modelling community and the climate services com-
munity (who substantially differ in their approach, language, charac-
teristic scales of work and interaction with stakeholders), improved
awareness of the other community and improved common working.
The communication activities brought the network together as a
community and ensured broad reach for the project’s activities and
participants. Climateurope reached audiences through traditional
mechanisms including a website, scientific publications, expert groups
and workshops, as well as through alternative ways of communicating,
such as social media including the use of Twitter, LinkedIn, and webinar
series, which have been archived as a series of videos through YouTube
and the Climateurope website for those unable to participate live. The
most prominent networking activities were the Festivals held physically
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in Valencia and Belgrade which brought the network together through a
varied and interactive programme, as opposed to a traditional confer-
ence or workshop. These were succeeded by the innovative series of
online Webstivals in response to the travel restrictions brought on by the
COVID-19 pandemic. A series of videos have been made from the Fes-
tivals and eye-catching cartoon art has been used as a way of recording
the outcomes. Climateurope’s social media accounts help promote the
videos and other Climateurope activities, including relevant news stor-
ies from the network members.

In terms of engagement and reach, the Festivals, Webstivals, expert
groups and to some extent the webinars had the most direct and intense
interaction and engagement amongst participating network members,
allowing effective sharing of knowledge. The website, reports, policy
briefings, and publications had less direct interaction and engagement,
being more about informing people by pushing knowledge to the audi-
ence, but their reach and the amount of knowledge shared has been
greater.

Having a communication and dissemination strategy which devel-
oped and evolved through the integration and use of communication
tools meant that Climateurope was well positioned to cope with
unfolding or unexpected situations, most notably with the abrupt and
dramatic turn of events that arose from the unforeseen ban on travel and
face-to-face meetings due to the COVID-19 pandemic. This potential
showstopper to the project’s collaboration and networking plans meant
we had to adapt, forcing us to abandon the final face-to-face Festival and
trial an online web-based ‘Festival’ approach. The new approach created
an opportunity to increase participation and collaboration of the
network around the Webstivals, and in the end proved highly successful
with participants based on feedback, raising questions over the necessity
for (so many) face-to-face meetings.

5.2. Conclusions and recommendations

While Climateurope established, grew, and managed a network to
help coordinate Europe’s climate-related knowledge base and build
collaborations, in some areas the successes were more limited or could
have been done differently with the benefit of hindsight and an evolving
landscape. A missed opportunity in hindsight is that perhaps the
network could have been used to fill gaps such as quality standards for
climate services and associated ethics. Although these were beyond the
original scope of Climateurope, other activities in this space are
commencing, and the Climateurope network could now be used to help
fill such gaps. Also, while progress was made improving gender balance
and the geographic spread of engaged actors as discussed above, the
distribution still had imbalances. There may be historical biases behind
the inequalities, but efforts must continue to further improve the situ-
ation. Language may have been a barrier and using local languages
would help to reach and engage a broader audience. Climateurope
originally planned to only conduct activities in English, but some efforts
were made to go beyond English, for example a Spanish Twitter account
at the First Festival, translation of a limited number of webpages as
described above, as well as translations in several of the different partner
institutes’ internal and outreach activities. Automated translation tools
could also be considered, however, such tools can struggle to properly
cope with abbreviations, metaphors and cultural terms (Miraz et al.
2016) and ideally would need proof-reading.

A particular area that we would like to highlight is that despite the
large expansion in the climate service market in Europe over the lifetime
of the project, Climateurope did not engage the private sector and users
of climate services as much as the public sector and the providers of
climate services. Such a situation has existed for a long time and so a
different approach to the private sector and users of services could prove
more successful. For example, approaches building partnerships and
collaborations right across the value chain (Porter 1985) for climate
services, having more users involved in the planning and initiation of the
project, and engaging with existing business networks and professional
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associations could prove successful, although such approaches are not
guaranteed to work and difficult to implement in practice. Nevertheless,
the network has provided valuable lessons to bridge the gap between
climate service providers and users. For example, a common and agreed
terminology of climate observations, Earth system modelling and
climate services was established for both communities to work with
(https://www.climateurope.eu/climate-and-society/at-a-glance/definit
ions/), and climate service visualisation practices were showcased and
led to recommendations for future developments (Terrado et al. 2021).

Based on all the above, we have the following five recommendations
and reflections for future networking activities that aim to share
knowledge and facilitate collaboration, be they similar projects or net-
works elsewhere in the world or a follow-up activity in Europe building
on Climateurope.

1. The project had a well thought through strategy for growing and
managing the network from the outset. While having a strategy is
important, we recommend that such strategies are reviewed and
updated in an agile way to take account of new situations and
learning. For example, while we anticipated having imbalances in
network representation relating to gender and locality, it was only as
our network started to be formed and evolved that we could identify
specific issues and shortcomings in our network approach and
communication activities which led us to devise a more targeted
approach to strive for better equality, diversity and inclusion through
both our targeting of network members and also our networking and
communication activities.

2. Related to the above, we recommend that equality, diversity, and
inclusion are fully considered and planned for at the outset for
creating networks for sharing knowledge. Not doing this may well
lead to significant gaps in expertise and knowledge from certain
groupings. Going even further, involvement of the younger genera-
tion, including those of school and college age, should be considered,
particularly for topics like climate change which will affect the
younger generation for decades to come, and similarly greater
involvement of the communities that are most vulnerable to climate-
related hazards should be considered. Engagement can take place via
citizens assemblies (for example, Devaney et al. 2020), engagement
activities in research projects, research centres and universities (such
as the CRESCENDOschools activities, https://www.smhi.se/en/res
earch/research-departments/climate-research-at-the-rossby-centre/
2.4373), and public science events such as the European Re-
searchers’ Night (Jensen et al. 2021). The use of art, music,
photography, and culture, as shown by Climateurope, could also be
considered to help build bridges between different communities.

3. The project had a well thought through strategy for communication
and dissemination which helped establish a platform for sharing
knowledge and collaborating, but as with our comment about the
networking strategy, it is important to review and update the
communication and dissemination strategy. For example, when the
Climateurope project was first designed, social media wasn’t as
widely used as it is today, but project participants championed
greater use of social media both as a standalone activity and also to
embed it within the planned communication activities, such as the
Festivals where a ‘Twitter Wall’ was prominently displayed so that
live Tweets were clearly visible as the Festival was underway,
providing a more interactive experience for participants physically in
attendance as well as remotely. Such an approach also helped with
equality, diversity and inclusion.

4. The online virtual Webstivals created an unplanned opportunity to
increase the number and diversity of people able to participate and
collaborate, by reducing or removing some of the barriers that exist
for attending physical meetings, such as the cost (in time, money,
and carbon emissions) and inconvenience of travel, and physical
space limits. The Webstivals also provided more opportunities for the
network to meet, potentially paving the way towards a genuine
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community of practice (Wenger et al. 2002). The virtual meetings
were designed to replicate the in-person Festivals by offering an
engaging program and they can serve as inspiration for future online
events. The Webstivals proved to be a successful alternative to the
planned face-to-face meeting, with some advantages as listed above,
which raises questions over the necessity for so many face-to-face
meetings. However, there are also some disadvantages, for
example it is hard to have such interactive and spontaneous discus-
sions using videoconferencing tools, and it is hard to replicate the
interactions and connections, often unplanned, that take place over
coffee, food, out of work social interactions, and just ‘bumping into’
people at face-to-face events. So, we would promote a mix of virtual
and physical events and see the online events as an opportunity to
increase the networking opportunities rather than replace them.

5. If networks are created as part of a project, or other time-limited
activity, then the legacy of the project needs to be considered at
the outset and throughout the project, to ensure that whatever
framework or platform is established can have use and value even
when the project ends, and ideally can easily be taken up by others.
The outputs from Climateurope will remain accessible online via the
website www.climateurope.eu which is being hosted as a static site
until December 2025, and also the Climateurope YouTube channel.
The publications are available in the public domain. The network
will remain active through the Climateurope LinkedIn group, which
will remain live, and volunteer led. The webinars and Webstivals
proved to be an unplanned and unexpected success and there is in-
terest in continuing these through other projects. However, the most
significant legacy of Climateurope is likely to be the community that
has grown up, a community that will have forged new connections,
many of which will last well beyond Climateurope. At the time of
writing the EC are looking to have a new project commence some-
time in 2022 and such a project can easily draw on Climateurope’s
legacy and the Climateurope community is ready to engage in this to
continue and grow the network.

While these conclusions and recommendations are based on experi-
ences gained within Europe, they are relevant and applicable anywhere
in the world, either for new networks or existing networks. The inno-
vative approaches through interactive events, social media and focussed
groups, and the aims for equality, diversity and inclusion are all po-
tential blueprints for other networks. Benefits to the participants of
being active in the Climateurope network have included the collabora-
tion and knowledge sharing. In addition, a less fragmented landscape
has been of benefit to all stakeholders whether in the network or not,
compared to the largely disparate climate-related activities in Europe
that existed before.
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