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Abstract. Academic research is largely characterized by sci-
entific projects striving to advance understanding in their re-
spective fields. Financial support is often subject to the ful-
filllment of certain requirements, such as a fully developed
knowledge transfer (KT) plan and dissemination strategy.
However, the evaluation of these activities and their impact
is rarely an easy path to clarity and comprehensiveness, con-
sidering the different expectations from project officers and
funding agencies or dissemination activities and objectives.
With this paper, based on the experience of the management
and outreach team of the EU-H2020 APPLICATE project,
we aim to shed light on the challenging journey towards im-
pact assessment of KT activities by presenting a methodol-
ogy for impact planning and monitoring in the context of
a collaborative and international research project. Through
quantitative and qualitative evaluations and indicators devel-
oped in 4 years of the project, this paper represents an at-
tempt to build a common practice for project managers and
coordinators and establish a baseline for the development of
a shared strategy. Our experience found that an assessment
strategy should be included in the planning of the project as
a key framing step, that the individual project’s goals and ob-
jectives should drive the definition and assessment of impact
and that the researchers involved are crucial to implement a
project’s outreach strategy.

1 Introduction

Assessing the impact of publicly paid initiatives and projects
is very important for gaining a better understanding of,
among other things, the relevance of the initiative and its sub-

ject, the success in enhancing knowledge on a particular is-
sue, and the effectiveness of the use of funding. Especially in
the context of scientific research, measuring impact has be-
come an increasingly relevant aspect for funding agencies in
the conceptualization of proposals as well as in the reporting
phase. When evaluating the impact of research initiatives, for
example on policy-making and industrial practices, there are
many aspects to consider, such as the purposes of the assess-
ment, the contexts in which it is needed, as well as its scale
(Morton, 2015).

Literature in this regard exists, with detailed and insight-
ful examples coming especially from the non-peer-reviewed
literature of research projects and funding institutions. For
example, a 2015 document from the European Commis-
sion dealing with Horizon 2020 indicators defines impact as
“the wider societal, economic or environmental cumulative
changes over a longer period of time”, for which “impact
indicators represent what the successful outcome should be
in terms of impact on the economy/society beyond those di-
rectly affected by the intervention” (European Commission,
2015). When discussing methodologies to assess the impacts
of higher-education institutions on sustainable development,
Findler et al. (2019) state that “impacts refer to the effects
that any organization, such as a [Higher Education Institu-
tion], has outside its organizational or academic boundaries
on its stakeholders, the natural environment, the economy,
and society in general”. Moreover, impact can concretize in
different areas, from economy to policy making, and it can
be directly or indirectly attributed to a project or institution
(Findler et al., 2019). However, why is it important to keep
track of a research project’s impact and provide measurable
assessments to evaluate it? For Upton et al. (2014), impact
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assessment serves a double function: it provides proof of the
success of an initiative, project, or institution, and it works
also to incentivize future endeavors towards enhancing this
impact.

There are many examples that present different strategies
and approaches to assessing the impact of research initiatives
or institutions. However, a generalized assessment of how
to tackle this key aspect when applied to the evaluation of
the performance of knowledge transfer (KT) activities is still
lacking. We refer here to the definition provided by the Uni-
versity of Cambridge (2009), which defines KT as “the trans-
fer of tangible and intellectual property, expertise, learning
and skills between academia and the non-academic commu-
nity”. Some contributions dealing with measuring the impact
of KT efforts have looked, for example, into the impact of
single dissemination practices, such as the use of posters, on
the success of KT (Rowe and Ilic, 2009) or have discussed
the evaluation of KT activities and their impact on larger
policies involving the agricultural sector and public fund-
ing (Hill et al., 2017), but there is no comprehensive attempt
to present a fully developed methodology for the evaluation
of KT actions in research. Especially in the panorama of re-
search funding and science projects, guidelines on the matter
are often unclear and are largely based on the application of
a set of quantitative metrics known as key performance indi-
cators (KPIs), which often provide insightful knowledge on
the reach of each activity, e.g., the number of people who
view a post or attend a talk but who are not always adequate
to measure the uptake of this activity, meaning, for exam-
ple, the number of people that make use of that knowledge
(Morton, 2015). Moreover, different requirements to assess
impact in KT initiatives might be subjective to the project ad-
visers overseeing the performance of the individual projects
and therefore might differ among advisers, even within the
same funding agency. Finally, the impact assessment of KT
aspects does not play a defining role in the conceptualization
of communication and dissemination strategies, as they are
usually relegated to being a collection of numerical indica-
tors during the reporting phase.

With this paper, we aim to address this issue and present
a road map for the development of a successful impact plan
for research projects. We will outline our methodology as
it was implemented in the APPLICATE project, present the
outcomes and the strengths of this method, and discuss some
lessons learned from the project.

To do so, in the following sections we will describe the
APPLICATE project, its purpose, and its messages to out-
line the context in which this work came about. An overview
of APPLICATE’s knowledge transfer strategy will follow as
applied in four different aspects: communication and dissem-
ination, user and stakeholder engagement, training, and clus-
tering. In the fourth section of the paper, we will present
the project’s methodology to monitor and report impact in
a quantitative and qualitative manner and close with key

lessons learned and recommendations and some conclusive
remarks.

2 APPLICATE key messages

APPLICATE is a European project funded through the Hori-
zon 2020 Research Programme, involving 15 research insti-
tutions, universities, and national weather centers from eight
European countries and Russia. The project, which ran over
4.5 years and ended in April 2021, brought together exper-
tise from scientific communities working with weather and
climate models to assess the impact of Arctic changes at
mid latitudes and to respond to specific stakeholder needs
for enhanced predictive capacity in the Arctic region from
weather to climate timescales. A wide range of stakeholders
and users was therefore included in the project through the
User Group and other project outreach activities. They were
regularly consulted to effectively exchange knowledge on the
latest science and user needs.

Throughout the project lifetime, the APPLICATE commu-
nity has

– developed and advanced cutting-edge numerical mod-
els and produced climate assessments which contribute
to the Intergovernmental Panel on Climate Change
(IPCC) Assessment Report 6 (AR6). APPLICATE has
contributed to the assessment of weather and climate
models (including models participating in the Coupled
Model Intercomparison Project Phase 6, CMIP6) in the
Arctic (Notz and SIMIP Community, 2020). This, along
with the availability of new freely available software,
will result in critical recommendations for future model
development efforts, leading to better forecasts and pro-
jections (Blockley and Peterson, 2018).

– It has delivered novel datasets contributing to the World
Meteorological Organisation’s Year of Polar Predic-
tion (YOPP) (Bauer et al., 2020) to assess the impact
of Arctic climate change on the rest of the Northern
Hemisphere (Polar Amplification Model Intercompar-
ison Project, PAMIP) (Smith et al., 2019) and provided
a consolidated view of the underlying mechanisms and
sources of uncertainty.

– It has provided detailed recommendations for an opti-
mized Arctic observing system taking into account dif-
ferent needs such as forecasting and monitoring (Pon-
soni et al., 2020; Keen et al., 2021; Lawrence et al.,
2019).

The project researched Arctic transformations and their
impact on lower latitudes by approaching the issues from dif-
ferent sides: nine work packages were established to answer
and find solutions to critical questions related to, among oth-
ers, model evaluation and development, predictive capacity,
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and the Arctic observing system. The graphic below illus-
trates the topics and composition of the various work pack-
ages.

It is important to point out, however, that for Work Pack-
ages 7 and 8, although the coordinating aspects were curated
by the members and institutions illustrated in the graphic,
every person participating in any form in the project was
asked to contribute to the KT and clustering efforts of AP-
PLICATE.

3 Knowledge transfer activities

In APPLICATE, knowledge transfer (KT) is intended as the
process through which the knowledge and results produced
within the project are shared with relevant groups and indi-
viduals within and outside the project to help them address
the challenges of climate change while also fostering inno-
vation and economic and societal growth. KT within APPLI-
CATE focused on four main (groups of) activities: (1) out-
reach, communication, and dissemination, (2) stakeholder
engagement, (3) training, and (4) clustering. These activi-
ties were carried out within Work Package 7 (WP7), although
each work package was required to contribute to the efforts
of disseminating results and engage in outreach and educa-
tion efforts. The team of WP7 included both social and natu-
ral scientists, with expertise in communication and outreach
strategies, co-production of climate services, and training in
research.

The specific objectives of knowledge transfer were to

1. increase public awareness about the impact of Arctic
changes on the weather and climate of the Northern
Hemisphere (outreach),

2. develop relevant forms of communication within and
outside the EU to adequately convey the results and rec-
ommendations to inform policy and socioeconomic ac-
tions (communication),

3. maximize exposure of the science produced to end-
users, stakeholders, and the public at large and commu-
nicate project results in order to ensure knowledge shar-
ing and knowledge exchange with stakeholders (dis-
semination),

4. contribute to servicing those socioeconomic sectors in
the Northern Hemisphere that benefit from improved
forecasting capacity (e.g., shipping and energy genera-
tion) at a range of timescales as well as enhancing their
capacity to adapt to long-term climate change (stake-
holder engagement),

5. improve the professional skills and competencies for
those working and being trained to work within this sub-
ject area (training), and

6. ensure effective collaboration with partners from Eu-
rope and the wider international community (cluster-
ing).

In the following, we summarize the main points of the AP-
PLICATE outreach, communication and dissemination plan,
user engagement plan, training plan, and clustering plan. For
each plan we describe

– the goal of the KT activity,

– the target audience, and

– the team or person in charge of coordinating the KT ac-
tivity.

3.1 Outreach, communication, and dissemination

As APPLICATE scientists strove to understand the linkages
between changes in the Arctic climate and weather and cli-
mate at the mid latitudes, the communication team of the
project sought to increase awareness of these linkages as
well as the policy relevance of the research and aimed to
maximize the impact of scientific findings for end-users and
stakeholders. The terms “stakeholder” and “user” are used
interchangeably and include all those that can be interested in
and/or can benefit from better knowledge of the weather and
climate in the Arctic and the Northern Hemisphere. Through
targeted activities directed at different partners from the sci-
entific community, industry, as well as local and indigenous
communities, APPLICATE’s communication and dissemina-
tion team sought to establish and maintain an effective dialog
with a network of key stakeholders for a mutual exchange
of information on the project and feedback on its activities.
Targeted activities included dedicated meetings and work-
shops with users to update on the progress and results of the
project, policy events to engage with policymakers within EU
institutions, and press releases to appear in news outlets ad-
dressing the non-scientific public. Thus, communication ef-
forts within the project were essential not only to produce
an “outbound” of information (from the project scientists to
the broader community), but also for an “inbound” to collect
feedback and valuable impressions from the users of weather
and climate services as well as stakeholders in the Arctic re-
gion and beyond.

In order to fulfill these objectives, the communication team
identified key tools and platforms (some of which are shortly
explained below) to strengthen the project results while keep-
ing open the information flow from the public. Each of the
activities was dedicated to convey specific messages and in-
formation to determined target groups.

The first, most prominent channel of communication was
the project website1. It served as an “entry-level user inter-
face” (Hewitt et al., 2017), central server for materials, infor-
mation, and activities carried out in the framework of APPLI-
CATE. In the information infrastructure of the project, the

1https://applicate-h2020.eu/ (last access: 7 February 2022)
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Figure 1. Summary of APPLICATE’s work packages, their working topics, and their composition.

website represents the central hub: all the side activities pass
through the website, which functions as a re-directory plat-
form for more specific communication activities. The project
website is designed to attract all audiences, each of which
will then navigate it in different ways to find the information
relevant for them.

Publications are the primary channel for scientific findings
and thus key instruments for the broad dissemination of the
project and its relevance, particularly among the scientific
community. They are indicators of the scientific excellence of
the project and provide the “manifesto” of the APPLICATE
research for other scientists and projects.

Other fundamental tools for the dissemination of project
results and research were conferences and meetings. These
occasions represented opportunities that were essential for
the presentation of the work carried out in APPLICATE to
various audiences and groups, from fellow scientists to in-
dustry and policy makers. As Hewitt et al. (2017) describe
in their paper, “such activities enabl[e] co-learning and co-
development of products and services”. This is an aspect of
the communication strategy that heavily relies on the involve-
ment of scientists and researchers to present their studies and
connect with the community.

The project has also established its presence on social me-
dia: the APPLICATE Twitter profile has been set up with
the objective of communicating in a quick and relatable way
the events, activities, and progress of the project to relate to
a broader public that goes beyond the academic, political,

or industrial frameworks and ultimately to maintain an eas-
ier contact with projects and institutes that carry out similar
studies.

Other information materials have then been produced to
convey specific information to targeted audiences, often in
institutional frameworks. These documents include, e.g., pol-
icy briefs, which summarize valuable information presented
in a way that would especially target policy makers and gov-
ernmental officials, presented during policy events and work-
shops.

At the beginning of the project a list of target stakeholders
addressed by the APPLICATE project and their communica-
tion requirements was developed which included the target
audience of the communication, objective, and content of the
communication, the type of language (e.g., technical, func-
tional, industry-dependent, non-specialist), the primary mean
of the communication along with the timing and the respon-
sible team member to guide all the team members and es-
pecially the Executive Board, the coordination team, and the
communication and dissemination teams (Johannsson et al.,
2019).

3.2 Stakeholder engagement

The stakeholder and user engagement activities of the AP-
PLICATE project were described in the Deliverable 7.3 User
Engagement Plan (Bojovic et al., 2019). By pro-actively en-
gaging users and involving them in feedback exchanges and
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in contributing to the development of climate products and
services that respond to the actual needs of the community,
the latest advances in forecasting system development can
be effectively communicated to and benefit those economic
sectors and social aspects that rely on improved forecasting
capacity.

To develop and conduct targeted user engagement activi-
ties and foster co-production of knowledge in the project, we
have divided users into three categories.

1. Key users – business and governmental stakeholders in
the Arctic, within and outside the EU

2. Primary users – the scientific community, meteorologi-
cal and climate national services, NGOs, and local and
indigenous communities

3. Secondary users – business stakeholders from mid lati-
tudes.

The APPLICATE community increased the stakeholder
relevance of its research by applying a co-production ap-
proach (Bojovic et al., 2021) that continuously took into ac-
count user needs and feedback to the APPLICATE results via
the User Group, workshops, meetings, interviews with key
stakeholders, virtual consultations, and development of case
studies and policy briefs, hence directly impact by improving
stakeholders’ capacity to adapt to climate change.

A group of stakeholder representatives and users of cli-
mate information (User Group) was set up at the beginning
of the project, including Arctic stakeholders and rights hold-
ers (e.g., businesses, research organizations, and local and
indigenous communities). The User Group acted as an ad-
visory board external to the project that through the stake-
holder engagement team could counsel the scientists on their
information needs, existing gaps in data, and more widely the
issues they encountered in adapting to climate change and
where the project could provide results. User Group mem-
bers also learned directly from the project the latest informa-
tion available on Arctic climate change, thereby serving as
“ambassadors” of the project team to their respective com-
munities of practice by involving them in defining which en-
vironmental parameters (e.g., sea ice extent, number of frost
days) would be useful for them to know in advance to plan
business operations (e.g., shipping, reindeer herding).

Stakeholder engagement was primarily led by the stake-
holder engagement team within WP7, who worked at the in-
terface between users of climate data and the scientists within
the project. This link worked in both directions: from the
project to the users to inform on the scientific results and their
applicability in various societal sectors and from the users to
the scientists within the project to collect information on the
needs and requirements, identify research gaps, and work to-
gether to co-produce relevant scientific outcomes.

Early in the project, a list of key stakeholders with whom
to interact and to target with tailored communication and

dissemination activities had been identified. From EU pol-
icy makers to providers of climate services and industry and
civil society, the work package leaders have identified possi-
ble audience groups that have interests in the research carried
out within APPLICATE. Not only the target groups would be
end users of products and results developed by the scientists
working on the project, but they would also provide feedback
on the work done and help design a path for future research
and developments.

An example of activity to engage with users of climate in-
formation is the blog “Polar Prediction Matters”2 initiated
by APPLICATE together with the WMO initiative YOPP
and the H2020 project Blue-Action, hosted on the Helmholtz
Association website. This platform has been built with the
aim of reaching out to end users of weather and climate ser-
vices in the polar regions and facilitating a dialog between
those who research, develop, and provide polar environmen-
tal forecasts and those who (could) use these results to guide
their decisions. It has been a key tool to gain feedback on the
products and services developed by the projects and forecast
centers.

3.3 Training

The training activities of the APPLICATE project not only
aimed to improve the professional skills and competencies of
those working and being trained to work within the project,
but it also provided a legacy for future generations of scien-
tists and experts working in the fields of climate and weather
prediction and modeling.

As part of WP7, the Association of Polar Early Career Sci-
entists (APECS) in cooperation with APPLICATE scientists
and the coordination team developed and conducted compre-
hensive and targeted in-person and online training events and
resources for early-career researchers, addressing a variety of
topics and skills, some of which are specific to the subject of
polar prediction and some others transferable (e.g., project
management, science communication).

To optimize efforts, a training plan had been developed at
the beginning of the project with a list of possible training
activities along with their timing and modalities of delivery,
which was updated throughout the project’s lifetime (Fug-
mann et al., 2019).

Examples of training activities developed and delivered
within the APPLICATE project include online seminars,
training sessions at the project General Assemblies, a sum-
mer school, training workshops, and an online course. All
activities were followed by feedback sessions or surveys, and
the results were collected in deliverable 7.10 “Assessment of
early career researchers training activities” (Schneider and
Fugmann, 2020). Among the end results of the courses, par-
ticipants strongly appreciated the syllabus and content of

2https://blogs.helmholtz.de/polarpredictionmatters/ (last access:
7 February 2022)
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the training, in particular the combination of theoretical and
practical aspects, while lessons learned were mostly of a lo-
gistical nature, such as improvements in the organization of
the event.

3.4 Clustering

The clustering activities of the APPLICATE project were
carried out within Work Package 8 to facilitate coordination
and exploit synergies for a number of European and inter-
national activities that are related to some of the activities
planned in APPLICATE. The strategy employed was to focus
on a limited number of clustering activities that were given
full attention with the aim of ensuring effective collaboration
with partners from Europe, North America, and the wider in-
ternational community.

A clustering plan has been developed at the beginning
of the project to identify major European and international
projects and players focused on advancing polar prediction
capacity and understanding the impact of climate change in
the Arctic (Jung et al., 2019). In the plan, updated throughout
the project’s lifetime, each target cooperating projects and
initiatives is linked with a project team member who is re-
sponsible for the collaboration and for reporting to the exec-
utive board on clustering activities.

Clustering within APPLICATE has been done on both
the scientific and coordination levels. At the scientific level,
experiments and publications have been developed together
with the international Arctic modeling community (e.g., with
the EU Modelling Cluster of projects funded by the Eu-
ropean Commission or with projects participating in the
CMIP6-endorsed Polar Amplification Model Intercompar-
ison Project and in the Sea Ice Model Intercomparison
Project) and involved primarily the project scientists and task
leaders. At the coordination level, clustering was established
through organization of events, preparation of documents,
and activities with other projects and programs focused on
the polar regions but not necessarily on numerical model-
ing (e.g., the “EU Polar Cluster” of projects funded by the
European Commission or activities in cooperation with the
WMO’s Polar Prediction Project) and involve primarily the
coordination team, the stakeholder engagement team, and the
communication team.

4 Impact tracking

The main purposes of KT activities in APPLICATE include
maximizing exposure, increasing awareness, and conveying
key results to the wider community of researchers, policy-
makers, and businesses. Therefore, we consider “impact” to
be any significant advancements in expanding the commu-
nity awareness related to Arctic–mid-latitude linkages and
Arctic weather and climate research, disseminating the re-
sults of APPLICATE’s research and, in general, enlarging
the horizons for knowledge exchange and research uptake. In

this section, we list the aspects of the project’s KT strategy
that were instrumental towards this objective, and we present,
for each of them, a set of quantitative and qualitative indica-
tors to assess the impact of the action.

4.1 Outreach and dissemination

In the APPLICATE project, we made use of different tools to
measure and assess the impact of our communication activi-
ties. Different instruments may be applied to different types
of initiatives or actions, and here we illustrate how these have
been applied in APPLICATE.

4.1.1 Dissemination and outreach activities

Meetings, conferences and workshops, press releases, webi-
nars, and videos are all fundamental platforms for the dis-
semination of project results. The impact of these activities
cannot only be measured in terms of how many events have
been attended or organized by project scientists, but it is also
worth considering the nature of the event (i.e., the type of
event, size, targeted community, or type of arrangement):
for example, an international conference has a higher impact
index than a project meeting, considering both the number
of people and the variety of audiences and disciplines they
may attract. To gather the most information on the reach and
uptake of these events, it is recommended to monitor and
evaluate meetings and workshops not only after their conclu-
sion, but also during the event itself and before (Hewitt et al.,
2017).

The project has therefore set up a database to collect in-
formation about the events or initiatives organized by par-
ticipants of the project or for which project partners partici-
pated and presented the project results. The information re-
quested and collected in the spreadsheet is based on criteria
required by the European Commission in its project portal
and is graphically summarized in Fig. 2. For each entry, the
database shows key identification information, such as

1. the title of the meeting or initiative, together with the
date and place of occurrence,

2. the type of action, which can entail participation in the
organization of a conference, workshop, or event other
than these non-scientific and non-peer-reviewed pub-
lications, or press releases, flyers, exhibitions, videos,
films, and social media campaigns and other media
presences, e.g., radio or TV interviews or participation
in or organization of brokerage and pitch events,

3. the primary and secondary audiences attending the
event,

4. an estimated number of the people reached during the
initiative, and

5. the type of APPLICATE users targeted by the initiative.
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Figure 2. Schematic summary of the most relevant aspects to track and evaluate the performance of outreach and dissemination activities.

The main objective of this database is to have a compre-
hensive overview of the places and audiences reached by AP-
PLICATE initiatives to be able to assess the scope of these
efforts on the one hand and to evaluate the pertinence with
the communication strategy and its objectives on the other.
The latest point would include an evaluation of the target au-
dience, i.e., if the events organized or attended reached out
to the intended target group and if there are groups that these
initiative fail to engage, thereby opening the path towards a
correction of the strategy and the development of an amelio-
rated plan.

4.1.2 Zenodo and Google Scholar: the publication
archives

In academic research, peer-reviewed publications are funda-
mental indicators of scientific impact. The number of publi-
cations released in the framework of the project as well as
their reach (“How many citations did they generate? Which
journals have we published in?”) make up a significant part
of the puzzle when discussing communication impact.

The APPLICATE project collects all its relevant published
and unpublished work in the online repository Zenodo. This
online platform developed by CERN and OpenAIRE pro-
vides a community space where publications, conference
proceedings such as abstracts, presentations, and posters as
well as project documents like deliverables are streamed
into a collective space. All participants in the APPLICATE
project may upload directly their contributions to the plat-
form.

The use of Zenodo makes it easier for everyone who has
interest in the work of the project to see the concrete results
of our research, but it is also an important tool for monitoring
and retrieving important analytical information that relates to
scientific publications within the project. It is easy, for ex-
ample, to evaluate the stream of publications and their trend
throughout the project duration or to retrieve information re-
garding paper impact and metrics.

Since January 2021 and in view of the final phase of the
project, the management team has set up a project profile on
Google Scholar, a platform commonly used by researchers
to retrieve publication information about colleagues but not
widely used for institutions or single initiatives. The advan-
tage we found in using this method is primarily the autom-
atization in measuring key figures such as citations, which
helps greatly in having a quantitative overview of the reach
and impact of the single publication as well as of the project
in general. Indicators like the h index give a solid benchmark
for evaluation and comparison with the rest of the commu-
nity.

4.1.3 Twitter and website data

A significant part of the communication efforts of the AP-
PLICATE team passes through the project website and its
Twitter account. Both these spaces provide insightful ana-
lytics data that show the activity of the two platforms, its
reception among the users and public, and the trend of this
presence overtime. Indicators such as the engagement rate,
the number of visits, and geographical access and reactions

https://doi.org/10.5194/gc-5-87-2022 Geosci. Commun., 5, 87–100, 2022
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to posts and campaigns can give a rather accurate description
of how the project’s channels of communication are work-
ing and how well they are serving the overall communication
strategy.

While Twitter makes its analytics available through the
embedded service Twitter Analytics, each website can mea-
sure traffic and other data through various tools, which may
come directly with the enabling platform like WordPress or
via external providers. For APPLICATE, the chosen plat-
forms to collect said data are Google Analytics and Matomo.

4.2 Stakeholder engagement

Stakeholder engagement activities are particularly important
for assessing the impact an initiative or a project has on the
broader community and for understanding the capacity of the
project’s team to interact across disciplines and topics. It is
therefore key to finding efficient ways to measure quantita-
tively and qualitatively the impact that these activities have.

4.2.1 Case studies

The APPLICATE case studies are a series of self-explaining
short documents (with a maximum of nine pages) covering
a wide range of relevant topics in Arctic research and po-
lar prediction, including the effects of Arctic environmental
changes at mid latitudes. APPLICATE develops case studies
to show the use of weather, climate, and sea ice information
in the case of specific events with a significant impact on cer-
tain sectors or communities. The events analyzed in the case
studies are selected together with users in User Group meet-
ings, in thematic workshops, or through interviews.

The Stakeholder Engagement team in APPLICATE devel-
oped four case studies, a number that in itself can provide
an indication of the level of involvement and influence the
team in its users of reference. The impact of the case stud-
ies has been assessed also by checking the amount of down-
loads through the website and the other distribution channels
(e.g., Zenodo), the number of contributors that helped de-
velop the studies, the number of channels in which they have
been featured, the events and meetings in which these docu-
ments have been presented, as well as how the information of
the case studies have been used and applied in other contexts
(see more about this under “Survey on knowledge transfer”).

4.2.2 Blog articles on Polar Prediction Matters

Polar Prediction Matters is a dialog platform developed by
the Polar Prediction Project that serves to enable exchanges
between providers of polar weather and sea ice prediction
products and the users of forecasts in the polar regions. As
an important player in the field of polar weather and climate
prediction and in an effort to enhance the reach of its stake-
holder interactions, the APPLICATE team and its stakehold-
ers contributed three articles to the platform (Octenjak et al.,

2020; Ross, 2020; Gößling, 2017), collaborating with users
and presenting its own research dealing with applications of
numerical predictions in the Arctic. The impact of these has
been assessed through the evaluation of analytics from the
website, online interactions on social media and other AP-
PLICATE spaces, as well as evaluation of the number of col-
laborators involved in the articles.

4.2.3 Policy briefs

One of the objectives of European projects is to provide ex-
pertise and knowledge to inform policy-making bodies re-
garding compelling issues and to shape the future of research,
directing science and policy towards new frontiers and rele-
vant paths. While the relation between science and policy is
not easy, many examples confirm the importance of scientific
projects in shaping European and global policy (Lövbrand,
2011). In this perspective, the stakeholder engagement team
has developed a series of policy briefs (Terrado et al., 2021),
with the intention of summarizing some of the key findings of
APPLICATE’s scientific efforts and translating them into ac-
cessible and useful information that could direct and inform
policy makers. To assess how impactful these documents will
be, a look at the citations, especially in institutional docu-
ments and papers aimed at informing and shaping the future
of research programs, is fundamental, as well as an analysis
of access data from analytics provided by website traffic and
downloads. It is important to state here that, due to the pub-
lication of these briefs being so close to that of this paper, a
full and comprehensive analysis of the documents’ impact is
still to be made.

4.2.4 Survey User Group

Members of the APPLICATE User Group (UG) participated
in a survey that aimed to collect their feedback and assess
their perception of how they have benefitted from being part
of the APPLICATE UG and how the interaction with them
has been conducted during the past 4 years (Fig. 3). UG
members indicated that they benefitted from participating in
the project in a variety of ways, including being regularly up-
dated on the latest research in Arctic climate, learning about
climate change issues and challenges faced by others in the
Arctic, and also widening their professional networks.

4.3 Training

Educating the next generation of polar researchers has been
one of the core aspects of the dissemination efforts within
APPLICATE. The transfer of knowledge from mid-level and
senior scientists to early-career researchers has great poten-
tial for transmitting and spreading not only scientific results,
but also research approaches and methodologies that have
been developed within the project beyond the framework of
the initiative. When measuring the reach of a project, its ef-
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Figure 3. Main benefits of participating in the APPLICATE UG indicated by UG members. Sources of data and feedback have been collected
and visualized by the team at the Barcelona Supercomputing Center (BSC-CNS).

forts in organizing training events are important aspects to
evaluate and assess.

The APPLICATE Education Team has organized three
main activities:

1. the APPLICATE webinar series, a video collection out-
lining three of the main topics of the APPLICATE
project;

2. the Polar Prediction School, in 2018 (in collaboration
with the Polar Prediction Project and the Association of
Polar Early Career Scientists – APECS) (Tummon et al.,
2018);

3. the APPLICATE–YOPP–APECS online course, held
in 2019 to provide an overview of the state-of-the-art
knowledge of northern high-latitude weather and cli-
mate predictions.

By-products resulting from some of these initiatives are
video recordings (called “FrostBytes”) illustrating research
topics and questions on which early career researchers are fo-
cusing, which are also used to determine the influence of the
project on the community at large. Ways to evaluate training
activities include, among others, a quantitative assessment of
the students attending these initiatives, which gives a good
understanding of the breadth of the community that could
be impacted and the monitoring of online performances of
videos and materials produced during these activities. From
a qualitative approach, the APPLICATE team has used feed-
back surveys to evaluate the quality of the initiatives along
with the effects that teaching and training had on the research
of the students or the likelihood of using the knowledge they
gained in other applications. A summary of these evaluations
and of the impact of the training events in APPLICATE has
been reported in one of the project’s deliverables (Schneider

and Fugmann, 2020). The results of these surveys highlight,
among other aspects, a general appreciation for the content
tackled during the training and emphasized a need for more
occasions to confront senior scientists in addition to evalua-
tion of more organizational aspects.

4.4 Clustering

Evaluating the results of a project’s clustering engagements
can provide a useful insight into how the project was able to
establish connections beyond its consortium boundaries and,
therefore, can draw a picture of the spread of the scientific
results and methodologies of the project.

APPLICATE researchers have been involved in collabo-
rations and cooperation with different actors and initiatives
on multiple levels. The partners actively participating in the
project have developed national links with key stakeholders
or institutes contributing to APPLICATE’s research interests.
The Clustering Team was particularly involved in engaging
and strengthening collaborations with other H2020 projects
in Europe, participating in events and initiating clustering
opportunities like the EU Polar Cluster and the EU Mod-
elling Cluster. Several scientific collaborations were sup-
ported by APPLICATE research, in particular the Polar Am-
plification Model Intercomparison Project (PAMIP) (Smith
et al., 2019) and the Sea Ice Model Intercomparison Project
(SIMIP) (Notz et al., 2016). Strong ties have also been estab-
lished with partners in North America and with the endorsing
Polar Prediction Project, the framework of YOPP (Jung et al.,
2016).

All these initiatives have the potential to create not only
a stronger modeling and polar community, but also a set of
concrete outcomes that can be presented as producing project
impact. Among others, we measured the number of publi-
cations resulting from the interaction with external partners
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(i.e., institutes and universities that were not receiving funds
directly from an APPLICATE grant agreement) and the num-
ber of events and workshops organized with fellow projects
thanks to the communication and dissemination spreadsheet
outlined in previous paragraphs, with an estimation of the
number of people reached by the event.

4.5 Survey on knowledge transfer

In order to implement a holistic evaluation of APPLICATE’s
efforts in KT, in particular to acquire insights into qualita-
tive aspects of the activities that could not be represented by
analytics and quantitative figures, in May 2021 the team dis-
tributed an evaluation survey to APPLICATE’s User Group.
These included some established relationships (i.e., the User
Group that supported APPLICATE in its stakeholder in-
teractions) as well as external projects and communities
with which the project only partially interacted. The survey,
shared through APPLICATE’s online channels, was meant to
assess the knowledge of the community regarding materials
and information disseminated through APPLICATE and un-
derstand the breadth of applications of the knowledge gener-
ated through the project in other initiatives, studies, and poli-
cies. The questionnaire was created using Google Forms and
was adapted to fit the knowledge of the respondents. Alter-
nating yes–no questions with multiple-choice and open ques-
tions, the respondents could give feedback based on their
knowledge of the projects’ dissemination efforts. The first
question aimed to discern the respondents who were already
familiar with APPLICATE and its information from those
who did not know about the project’s dissemination chan-
nels. The second question asked specifically which of the
KT materials (research publications, case studies, or social
media accounts) the respondents knew and whether they had
the chance to apply the information gathered from APPLI-
CATE’s KT activities in any other way. The third part of the
survey assessed the main applications from external partners
of APPLICATE’s information, applications that went from
research, to policy making, and to operational purposes and
studies. One final question asked to briefly explain how the
information acquired from APPLICATE was applied in any
of the above-mentioned fields.

In total, 63 people took part in the survey. The results of
this questionnaire highlight that the majority of the respon-
dents did not know about APPLICATE’s KT efforts and that
the KT activities with which people were most familiar are
those involving the project’s researchers, i.e., research pub-
lications and presentations. Moreover, according to the re-
sponses, the knowledge disseminated through APPLICATE’s
KT channels has been applied mostly to other research ef-
forts, followed by business applications, as graphically sum-
marized in Fig. 4.

When asked about the purposes of the applications of AP-
PLICATE’s information, most of the answers referred to the
implementation of data or results from the project to answer

different research questions, to guide operational develop-
ments and needs to inform and contribute to the future re-
search programs. Moreover, many respondents declared to
have used APPLICATE’s KT materials in their own outreach
efforts and to interact with policy.

5 Monitoring and reporting impact for the
APPLICATE project

Monitoring the trends and performance of online platforms
and activities, documents, events, and collaborations is help-
ful not only for assessing the ultimate results of these activ-
ities, but it is also fundamental for evaluating whether the
tools and strategies used for KT are adequate and fit with the
overall purpose of the dissemination plan and the project it-
self. It is helpful for establishing an internal calendar to con-
trol the quantitative analytics and therefore assessing the nu-
merical performance of the activities. In the case of APPLI-
CATE, the project has been asked to complete three periodic
reports, which were sent to the project officer at the European
Commission as well as to two external reviewers. The report-
ing periods, which happened in intervals of 18 months from
one another, provided a good occasion to run a general check
on KT efforts, looking at, e.g., the evolution in the number
of followers on Twitter, the new events and documents de-
veloped since the last report, the results achieved compared
to the plan, and the grant agreement. Additional occasions
for review have also been presentations and internal evalua-
tion documents where the project and its work had to be out-
lined, happening once or twice a year. The benchmarks used
to compare the performances were the measurements from
previous recordings and figures from the project itself, given
that the dissemination plan did not include either quantitative
or qualitative objectives against which to analyze the activ-
ities. As will be seen, this has been a setback in accurately
measuring the impact of KT within APPLICATE.

6 Discussion

APPLICATE’s methodology to develop and monitor its KT
strategy was based on common practices implemented by the
H2020 community as well as on requirements and recom-
mendations coming from the funding agency, the European
Commission (European Commission, 2015). This paper has
been developed based on the experience of one single project,
following the necessity to set a reference for future discus-
sions and practices related to KT and scientific research. In
this section, we will present what have been the strongest and
weakest points in our implementation of the methodology de-
scribed in the previous paragraphs, the lessons learned from
the project, and some recommendations for other project and
communication managers dealing with KT in their projects.
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Figure 4. Summary of the main results of the APPLICATE’s survey on knowledge transfer activities.

6.1 Clear goals go a long way

Each project, however similar to others, has its own, unique
set of objectives and purposes. Similarly, impact can be mea-
sured differently according to the project’s ultimate goals.
For this purpose, it is recommendable to start developing an
impact strategy at the beginning of the project outlining clear
definitions for what is meant by and how to measure im-
pact, setting clear impact indicators. As clearly put in Jensen
(2014), “Good impact evaluation requires upstream planning
and clear objectives from practitioners”, and the outcomes of
this evaluation “should inform science communication prac-
tice”. One risk when developing and using an impact track-
ing strategy is to end up with a set of quantitative and qual-
itative information that may mean little by itself. Are 400
followers on Twitter half-way into the project a good num-
ber, or are two case studies too little? Measurements and as-
sessments acquire more meaning when related to a standard.
This standard can be an external factor, for example, com-
mon practices and measures from the funding agencies or a
comparison with similarly organized projects, or it could be
an internal scale, such as objectives outlined in the project’s
dissemination plan. When developing an impact plan for a
research project, it is important to include some practical ob-
jectives to work as a benchmark for evaluating the perfor-
mance of the initiative’s KT efforts, as outlined in Fig. 5. This
way, quantitative analytics assume a clearer value: to expand
on the Twitter example, 400 followers might indicate a suc-
cessful strategy if the plan is expected to reach ±50 profiles,
but it might indicate a less strong impact if the team foresaw
approaching 1000 individuals on that platform. For APPLI-
CATE, a set of clear objectives was not set up in the first draft
of the Dissemination Plan, thus making it harder to evaluate
the development of the KT strategies throughout the project.

It is also important to underline, as mentioned, that some
aspects of a KT strategy cannot be evaluated in a quanti-

tative manner and might and therefore be less obvious and
more challenging to measure. Depending on the project’s
idea of impact and impact objectives, each KT activity should
actively contribute to the overall dissemination impact and
serve a specific purpose, thereby describing how these ac-
tions fit into the overall strategy, to which target they aim,
and what scenario would be considered an impactful result
key to monitoring and evaluating KT efforts.

6.2 Monitoring as the first step to reaching the goal

The natural structure of any European project, such as AP-
PLICATE, requires periodic assessments of the progress
made by the team, including dissemination activities. This
structure, in combination with an agile project management
approach (Cristini and Walter, 2019), was instrumental in
following on the development and performance of the KT
activities in APPLICATE with regularity and constance to
foresee possible issues and to act timely on them. In the case
of online outreach campaigns, monitoring the development
on a regular basis allowed the team to make internal evalua-
tions of the individual activities, highlighting patterns (when
and to whom is it best to address the campaigns) and correct-
ing practices. This is crucial to be able to change or adapt the
strategy to meet the objectives of the communication plan
and to avoid reaching the end of reporting periods or the
project itself with unaccomplished goals.

6.3 Involving researchers

Most of these tracking methods described in this paper re-
quire the involvement of project partners, and leaving the
planning and implementation of an impact strategy to the
management or dissemination team may be not only an or-
ganizational burden, but also a strategic misstep. In the expe-
rience of the APPLICATE project, the involvement of project
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Figure 5. Graphic illustrating the five essential elements of an impact assessment plan.

partners in tracking and evaluating KT activities has been
fundamental. Particularly with respect to scientific publica-
tions and conference proceedings, the active participation
of each scientist in maintaining the internal tracking instru-
ments such as the project’s Zenodo archive and the table of
dissemination and outreach activities allowed for a compre-
hensive and exhaustive assessment of the project’s dissemi-
nation reach. Involving each project partner in all stages of
the development of an impact plan is key to elaborating a
strategic plan truly tailored to the needs and the capacities of
a project.

6.4 The best comparison is with oneself

When developing an internal toolbox for the assessment of
APPLICATE KT’s impact, the project’s team considered
comparing some chosen indicators like the number of pub-
lications and citations and the size of the social media fol-
lowing with those of similarly structured projects. While a
project-to-project comparison could provide a seemingly ob-
jective benchmark to evaluate one’s performance, we argue
this is still a partial assessment of a project’s impact. As men-
tioned, the impact evaluation strategy of each project can
(and should) take into account different aspects, which might
differ greatly between two initiatives even if they are con-
ceived around similar foundations, topics, or purposes. Two
projects working to understand similar topics might want to
address their impact in different ways; e.g., one could be in-
terested in expanding the community of researchers dealing
with the topic and direct its KT towards clustering a new net-

work of research, while the other could invest in influencing
the development of new policy and research programs. For
this reason, we also recommend developing internal bench-
marks of impact assessment and comparing the performance
of KT activities with these values.

7 Conclusions and recommendations

In this paper, we summarized the efforts carried out within
the APPLICATE project to disseminate and transfer knowl-
edge on weather and climate modeling in the Arctic and mid
latitudes along with the strategy developed by the project
management and communication team to measure the impact
of its KT efforts during the project’s lifetime. Developing an
impact plan for communication, dissemination, stakeholder
engagement, training, and clustering activities is a required,
important step in the reporting process of a research project,
but, as we argue in this paper, it is an essential instrument
to frame the whole KT strategy of an initiative, helps to set
clear objectives, and gives direction to the actions undertaken
in this framework.

The methodology presented here, albeit with some limi-
tations as highlighted in the previous discussion, has proven
itself very helpful for keeping track of the team’s efforts in
KT, monitoring the evolution of APPLICATE’s activities to-
wards the fulfillment of the overall goals, and being able to
respond and adjust the strategy when this was not the case.
In particular, the instruments and approaches described here
were developed following the project’s needs and capacities
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and were adequate in providing the required insights into the
funding agency during the reporting phases. What the ex-
perience with the APPLICATE project taught us is, above
everything else, the importance of defining clear goals and
indicators for impact assessment during the initial phase of
developing a project’s KT strategy, setting monitoring and
reporting time frames, and involving the consortium in KT
endeavors and tracking.

Although we argue in the previous paragraph against com-
paring the performance of different projects when it comes
to KT results and activities, future actions from the funding
agencies should include the development of a common set
of criteria to help project officers and managers to set up an
adequate impact assessment plan for their projects that com-
prehensively reflects not only the ambitions of their mem-
bers, but also the capacities of the team and the objectives of
the research program. In particular, the implementation of a
monitoring strategy that captures the impact of a project be-
yond its lifetime is highly valuable and urgent. In addition,
project and communication managers should try to develop
best practices within their community, for example, by shar-
ing lessons learned in their projects through publications and
presentations at conferences and events.
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