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esearch into climate change has advanced 
significantly since the year 2000. By the 
end of the 20th century, scientists had 
learned enough about the causes of observ-
able climate change to be able to evaluate 

the extent to which human actions influence the 
Earth’s climate. Recently, their focus has shifted to es-
timating the future consequences of climate change 
on our interlinked environmental and social systems.

As a result, the scientific debate now focuses on a 
range of new and urgent issues, so that the social sci-
ences must now become involved. These new prior-
ities include questions regarding the physical and so-
cial vulnerabilities resulting from climate change, the 

ability to withstand these strains, and the choice be-
tween adaptation and prevention strategies. Calls for 
climate predictions for individual seasons, years and 
decades are also growing louder – a demand that 
modern-day science can currently meet only in terms 
of rough seasonal forecasts in lower latitudes, and 
even then only in part.

Leaders from the realms of government, public 
service and private enterprise need reliable climate 
information based on up-to-date research findings in 
order to make informed decisions on how to adapt 
to climate change. The scientific community is per-
fectly aware of this need, which is why it helps draw 
up detailed climate reports such as those produced 
by the Intergovernmental Panel on Climate Change 
(IPCC), for example. These reports are policy-relevant 
and form the scientific basis for international nego-
tiations like the UN Framework Convention on Cli-
mate Change. Each of these reports takes several years 
to prepare.

The task of enabling knowledge transfer isn’t an 
easy one, as there are often conflicts of interest in-
volved. The views and opinions of the scientists are 
often very different from those of social stakehold-

Global warming is changing the world – environmentally, economically and politically. 

Climate service providers seek to help decision makers respond appropriately to this 

multifaceted change. Our authors were significantly involved in setting up the Climate 

Service Center in Hamburg. Here they describe the work these kinds of institutions 

do and the challenges they face when it comes to communicating their information.
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make predictions about the regional 
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ers. Even though the scientific community generates 
sufficient data and users are well informed about the 
subject matter, large gaps remain when it comes to 
integrating, analyzing and evaluating the data and 
translating the results into a context outside the sub-
ject area.

As a result, the knowledge gathered by the IPCC 
is also of only limited use, for example for regional 
companies, cities and municipalities, as well as for 
the general public. First and foremost, the IPCC com-
piles scientific information that is of global relevance, 
based on global model projections. Like others, how-
ever, the IPCC is also experiencing the growing de-
mand for statements about climate consequences, 
vulnerability and adaptation on a regional scale. A 
decentralized communication mechanism could be 
set up to better account for the needs of the decision 
makers. It must ensure that the research knowledge 
and the local knowledge of the decision makers – the 
product of years of experience – complement each 
other. Climate service providers such as the Climate 
Service Center in Hamburg are able to implement 
such a mechanism. As early as 2001, the National Re-

search Council (NRC) of the American Academy of 
Sciences defined the term climate service as “the 
timely production and delivery of useful climate data, 
information and knowledge to decision makers.” The 
report states that an improved information manage-
ment system is necessary for the advancement of 
measures relating to climate change.

In a later report, the NRC recommends develop-
ing a comprehensive greenhouse gas monitoring and 
management system that is coordinated by climate 
service institutions. Again, there was a call for cus-
tomized information that must be made available to 
the social interest groups. According to the NRC, the 
key functions of climate service providers include ex-
panding monitoring systems, intensifying efforts to 
develop vulnerability analyses on a regional scale, 

sustainably interacting with all participating actors, 
conducting new kinds of research to assess demand, 
and utilizing a suitable communication strategy.

The task that climate service providers are expect-
ed to perform therefore goes far beyond the mere pro-
duction of knowledge. They must develop product 
prototypes, meaning new, research-based and custom-
ized information and methods that are produced and 
tested for feasibility together with the users. They sup-
port the decision-making process, for example when 
identifying measures to adapt to climate change.

The product prototypes are created using a top-
down approach, but they also require extensive in-
teraction (bottom-up) with the respective stakehold-
ers so that hands-on experience can be incorporated 
into the process. The top-down approach is based on 
climate projections and takes into account the corre-
sponding uncertainties. The bottom-up approach re-
fers to analyses that evaluate the effects of climate 
change on socio-ecological systems. The innovative 
task of climate service providers is to combine both 
of these approaches.

In so doing, climate service institutions can elim-
inate a deficit of the past, as efforts to communicate 
knowledge on climate change have often failed in re-
cent decades. Even though the scientific community 
was able to make steadfast statements regarding im-
portant questions about climate change and dissem-
inate them widely (for example via the IPCC reports 
and the summaries thereof targeted at decision mak-
ers), many decision makers remain skeptical and 
show no signs of changing course in favor of adapta-
tion to climate change.

This inefficient process has several underlying 
causes. Firstly, individual scientists repeatedly ask 
critical questions that, if they prove to be justified, 
could challenge their conclusions. This is actually a 
healthy process that is common in many different 
disciplines. Scientifically founded doubts have often 
set new courses for research and thereby ultimately 
led to success. Secondly, there are politically moti-
vated individuals who unnecessarily exaggerate the 
uncertainties communicated by the scientific com-
munity. Their goal is to set up “orchestrated cam-
paigns” that cast doubt on the quality of work and 
the integrity of the international scientific commu-
nity – often with the financial backing of large in-
ternational corporations and politically motivated 

Public opinion has a 
major influence on political 

decision-making
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groups. After all, the press – always in search of con-
troversial headlines – is often tempted to give state-
ments made by the majority of international scien-
tists the same weight as frequently unfounded 
statements made by a very small minority. This 
causes great confusion among the general public, be-
cause the population isn’t able to weigh up the sci-
entific facts or analyze in detail the quality of the in-
formation that is spread.

Public opinion has a major influence on the de-
cisions made by government officials and politi-
cians. Citizens absolutely are interested in climate 
change – they are, after all, often directly affected 
by it. Their views on this subject depend largely on 
the statements made by scientists – but not exclu-
sively, because each person is also significantly 
shaped by societal beliefs (especially religious and 
family values), as well as by the individual’s person-
ality structure. Likewise, their perceptions are influ-
enced by the currently dominating social structures, 
political systems and economic values. In addition, 
they are exposed to confusing messages disseminat-
ed by the media.

Complicated knowledge about the Earth’s climate 
can therefore be conveyed only by developing com-
munication strategies that can do justice to the over-
all complexity and multidimensional character of 
this subject matter. That goal requires laborious dia-
log processes that go far beyond classic knowledge 
transfer, where information is typically passed on 
from so-called experts to so-called laypersons.

The type of information that needs to be commu-
nicated is also an important factor. Only a small num-
ber of interest groups actually require original data, 
such as the information that hydrometeorological 
service institutions draw from scientific databases. 
What most practitioners need are analyses and expert 
opinions that link this data with specific, local knowl-
edge about new insights. Many questions refer to very 
specific situations, special regions and particular lo-
cal conditions. It is imperative to also be familiar with 
the social, economic and cultural circumstances of 
such a region, and to form a network with the actors 
there, both on a local and on a national level.

Despite significant advances in science, this kind 
of application-oriented knowledge about the Earth’s 
climate and climate change wasn’t yet available to the 
public at the start of the last decade. That’s why, in 

2007, the German federal government decided to set 
up a German Climate Service Center designed to 
bridge the gap between climate research and the gen-
eral public. Initially envisioned as a five-year project 

in 2009, it has since become a permanent institution 
at the Helmholtz-Zentrum Geesthacht. It comple-
ments the existing range of institutions that have 
been successfully providing climate services in Ger-
many for many years, including the Deutscher Wet-
terdienst (German Meteorological Service), the Re-
gional Climate Offices of the Helmholtz Association 
of German Research Centers (HGF), and KomPass, the 
Climate Impacts and Adaptation in Germany initia-
tive sponsored by the Federal Environment Agency.

Many new climate service institutions are also be-
ing set up on an international level. The European 
Centre for Medium-Range Weather Forecasts (EC-
MWF), for example, is currently developing a service 
structure for climate and adaptation services, as well 
as a comprehensive database. And the European En-
vironment Agency (EEA) in Copenhagen is setting up 
a platform designed to help countries and municipal-
ities devise adaptation strategies.

The EU Research Framework Program Horizon 
2020 sponsors projects that aim to disseminate cli-
mate information. The European Joint Programming 
Initiative (JPI) Climate, comprising 14 member states, 
seeks to improve the coordination processes between 
national and European climate research efforts. Cli-
mate-KIC, a major EU climate innovation initiative, 
is already involving European businesses in its activ-
ities. These are just a few examples from a long list of 
European initiatives in this field.

In addition, most countries in Europe and else-
where in the world have established climate service 
institutions with a broad range of functions and 
tasks. Global network initiatives have also been de-
veloped. The goal of the UN-wide Global Framework 
for Climate Services (GFCS), which was set up by the 

Customer-specific climate 
services can gain trust only if 
they remain impartial
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sary tasks and factors. Databases containing meteo-
rological, oceanic and hydrological data, as well as 
re-analyses, model simulations and projections, are 
indispensable, as is additional data on greenhouse gas 
emissions, population density, deforestation and ur-
ban growth, for example.

Close cooperation between data providers, mod-
elers and hydrometeorological centers is crucial. The 
ideal solution would be to have these groups work to-
gether under the same roof in meteorological centers 
in order to foster the liaisons between modelers and 
climate researchers at universities and other scientif-
ic institutions. Furthermore, such a facility should 
also employ a team of communications experts 
whose main task is to establish connections with po-
tential customers from the various sectors of the 
economy. The communication experts ascertain their 
level of demand, answer queries and translate the sci-
entific knowledge into a user-oriented, easy-to-under-
stand format.

Yet climate service institutions don’t just prepare 
user-specific information and services; they also ad-
vise on how to react to climate change in an appro-
priate manner. That means they also serve as an “ad-
aptation service provider.” First and foremost, this 
bottom-up approach involves experts from the fields 
of social, economic and political sciences, as well as 
engineers. Here, the focus lies primarily on tried-and-
tested strategies, solutions and guidelines, as well as 
on local aspects rather than on global change.

The language used by this scientific community 
differs from the conventional terminology applied in 
the natural sciences, which hampers the dialog be-
tween the two. Here, it is less about climate predic-
tions and projections, robust results, uncertainties 
and scenarios, and rather more about vulnerability, 
resilience, adaptation, governance and international 
negotiations.

Another key question is whether there is really a 
market for climate products and services. Once again, 
experience has shown that large parts of the market 
still need to be developed. While companies and pub-
lic services do, in fact, have a need for information 
on climate change, it isn’t certain whether this need 
is always recognized.

However, taking a step toward improving coop-
eration between science and potential users means 
first having to overcome several obstacles. Firstly, 
there is a discrepancy between the various time ho-

World Meteorological Organization (WMO), is to 
foster the global exchange of knowledge about cli-
mate change.

Climate service providers face a large number of 
challenges. They must remain impartial and neutral, 
shouldn’t let their actions be dictated by interests, 
and should use high-quality basic data and methods. 
Only then will users trust their products. Industry- 
and sector-specific risks and opportunities that arise 
from climate change must be mastered in unison 
with the relevant actors. The products should be cus-
tomer-specific and customized in accordance with 
the respective demand.

Even though there are already many institutions 
that – at least to some extent – offer climate servic-
es, there is no universal concept for these types of 

facilities. It is essential that tasks be clearly divided 
and that joint initiatives function as planned. In ad-
dition, research conducted into the effects of climate 
change, vulnerability and adaptation must be dras-
tically increased. Apart from developing application-
oriented products, climate service providers should 
also report their users’ existing needs back to the sci-
entists so that their efforts can directly benefit soci-
ety as a whole.

Gaining a better understanding of the public’s 
need for climate-change-related knowledge and find-
ing ways to foster productive dialogs between the ac-
tors and the science world requires targeted research. 
However, the scientific community has thus far not 
fully committed itself to this. Scientists, users and cli-
mate service providers should therefore be encour-
aged to develop products in a joint effort. It is also vi-
tal to find effective and objective ways to measure the 
success of climate services.

Initial experiences have shown that it is difficult 
to translate research results into practical knowledge 
that can flow directly into the planning processes of 
the decision makers. When developing climate ser-
vices, it is important to identify and link the neces-

Translating research 
results into practical knowledge 

is difficult
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rizons that scientists and decision makers apply to 
different sectors of society: scientists apply mainly 
very long-term climate projections, typically span-
ning the next 50 to 100 years. Entrepreneurs in pri-
vate corporations and decision makers in public ser-
vice, on the other hand, require information 
pertaining to the next five to ten years. That is why 
it is essential to advance the development of climate 
predictions on a time scale that spans individual sea-
sons or decades.

Secondly, the business model of most institutions 
providing climate services doesn’t match that of their 
customers. It is usually based on contractual relation-
ships, and customers are viewed as subsidizers – by 
research institutions, for example. However, this 
model is often incompatible with customer require-
ments, as the customers expect a very speedy re-
sponse to their industry-specific queries.

This is where consulting companies from the pri-
vate sector could serve as a further useful link in the 
information chain, bridging the gap between scien-
tists and decision makers to help satisfy customer 
demands. However, these consultants often don’t 
possess the specific expert knowledge of that partic-
ular field, and don’t have close ties to the scientific 
community, so the services they provide don’t al-
ways stand up to the quality expected by science. 
One solution could be for publicly financed climate 
service providers to develop prototypical products 
and then hire a private consulting firm that subse-
quently sells these products to the societal actors. In 
doing so, however, the role of these publicly fi-
nanced institutions would be radically changed, be-
cause their primary focus would then no longer lie 
on communication and information dissemination, 
but instead on applied research and innovation. 
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This article is an edited and abridged excerpt taken from the following book: 

Jochem Marotzke and Martin Stratmann (eds.), Die Zukunft des Klimas, 

Neue Erkenntnisse, neue Herausforderungen, Ein Report der Max-Planck-Gesellschaft 

(The Future of Our Climate. New Insights, New Challenges. A Report by the 

Max Planck Society), 230 pages, C.H. Beck, Munich 2015, EUR 16.95 (in German only).
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