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Executive Summary
Task 2.2 “Clustering and network analysis” of the PLACARD project aimed at supporting the mapping
of interactions within and between CCA and DRR communities and assessing quantitatively the roles
that different actors have in them, using a Social Network Analysis (SNA). SNA techniques are used
to answer questions about how actors are connected to each other, how strong their relationships
are and which actors are best positioned to connect other actors in a network through the
calculation of indicators such as degree, closeness, betweenness centrality and clustering coefficient.
In the context of the PLACARD project, two SNA exercises were carried out to investigate the
intensity of actors’ interactions (i.e. on a scale from 1 to 5 representing lack of interaction, weak and
strong communication, and weak and strong collaboration), as well as the type of interactions (i.e.,
whether an interaction is related to CCA, DRR, or both fields). Social network metrics were
calculated to quantitatively assess the roles of different actors in the network and their
interrelationships. In particular, we focused on centrality measures – degree, in‐ degree,
betweenness and eigenvector – that are considered good indicators of an actor’s power position,
meaning the strength of the role played by an actor in influencing interactions in a network.
The first exercise took place in summer 2016 and focused on the interactions between CCA and DRR
actors operating at the European and International level. Data was collected from the responses of
32 out of the 35 actors that were invited to participate in an online SNA survey. The European
Climate Adaptation Platform (Climate‐ADAPT) emerged as the actor with the highest degree,
eigenvector and betweenness centrality values. Besides Climate-ADAPT, the Directorate‐General for
Research and Innovation (DG R&I), the European Environment Agency (EEA) and the Directorate‐
General for Climate Action (DG CLIMA) were identified as actors with high centrality values. The
actor with the highest in‐degree centrality, an indicator that considers the number of ties that a
certain actor has as specified by other actors in the network, was DG CLIMA, followed by EEA and
IPCC.
When it comes to the analysis of whether interactions are related to CCA and/or DRR issues,
collaboration appeared to be most often related to both CCA and DRR, while communication mostly
related to one of the two areas when these were considered separately. Cluster analysis was applied
to explore if actors could be grouped on the basis of SNA metrics. The application of Clauset‐
Newman‐Moore algorithm revealed two large groups, which clearly depicted the two main
communities: DRR and CCA, and one significantly smaller cluster. A detailed description of the first
SNA can be found in the PLACARD Milestone 10 report (Bojovic et al., 2017).
The second round of the SNA initiated in autumn 2017. This aimed at exploring the two-way
interactions between national level actors in four European countries: Germany, Italy, Switzerland
and the United Kingdom, as well as the one-way interactions between national level actors and a
small group of international actors whose role was identified as important based on the output of
the first SNA. Data collection took place in parallel in all four countries, while data was analysed
separately for each one of them. The output of the analyses along with a description of the
methodological approach employed in this study and a review of CCA and DRR studies that have
used SNA during the last two decades are presented in detail in this report (PLACARD Deliverable 2.2
report) (Karali et al., 2018). Selected observations and general remarks from this second exercise are
presented below:
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•
•

•

•
•

•

•

•

Governmental actors and research institutes were well represented in all four countries.
Output of the SNA analyses confirmed our hypothesis that these actors have a central role in
national CCA / DRR networks.
Knowledge platforms and businesses were less equally represented across the four
countries, yet they had an important role in the networks in which they were present.
Especially for the case of business / companies, relevant actors appeared to be very active in
networking, reaching out to a large number of actors (see the out-degree centrality metric).
The importance of these actors’ role in the CCA / DRR networks is expected to increase
further in the near future.
In many cases the same actors occupied the top places in the ranking of more than one of
the calculated SNA metrics. This observation reflects the key role of certain actors in
interacting with other actors in their networks as well as in setting up interactions with
actors that are less well-connected.
The one-way interactions of national level actors in the four countries with the six
international actors (as indicated by the former) suggest that the former interact more with
international actors with whom share a similar field of expertise.
Differences exist in the type and intensity of interactions among national level actors in the
four countries and the ranking of the different types of actors considered in each network.
While some general remarks can be made based on the output of the four SNAs, a full crosscountry comparison is not considered useful in this study due to the differences in the
composition of the four networks.
Both CCA and DRR are dynamic and highly evolving fields. This implies that the roles and the
importance of actors may change over time as a result of the changing needs in the different
networks. Already in this study, the important role of actors such as networks, nongovernmental organisations or non-governmental advisory boards emerged.
Ensuring the diversity of voices and the involvement of actors that are often neglected in
relevant exercises is expected to benefit the network in terms of its potential to expand and
increase its strength and relevance in the long-term.
Several challenges emerged at the different stages of the SNA exercise. Setting the network
and identifying suitable survey participants were key challenges during the design of the
SNA. High workload, fatigue, scepticism about the way that data will be used and the
repetitive pattern of the SNA questionnaire were identified as barriers during the data
collection process that had to be overcome in order to minimize their impact on the
response rates of the surveys and the completeness of the collected responses. Finally,
during the phase of the data analysis and the interpretation of the results, we were
confronted with two ‘weak’ points of the SNA method: (i) the fact that the method is a
rather static, as it can reflect actors’ interactions only at a specific point in time, and (ii) that
it cannot capture the reasons why certain patterns emerge. These challenges reinforce the
idea that the applications of SNA need to be complemented by other methodological tools
(i.e. interviews, focus groups) to support a more insightful interpretation of their results.
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1. Introduction
Successful adaptation to climate change impacts depends largely on the legal and institutional
frameworks in place, as well as on the effective communication and collaboration among a wide
range of actors that operate at different governance levels and in different sectors (Aldrich et al.,
2016; Joseph et al., 2016). Such interactions have proved to be critical also when preparing for,
responding to or recovering from climate-related hazards and catastrophes (e.g. Aldrich and Meyer,
2014). People well connected to their networks have better access to knowledge, skills and
resources, and can provide or receive support (e.g., physical, economic, psychological) promptly
when this is needed. A recent example demonstrating the importance of social capital1 in such
circumstances was observed during the recovery phase from Hurricane Sandy (Brown et al., 2016;
Clay et al., 2016), where people living in neighbourhoods with higher social resources and more
social connections were and perceived themselves as more resilient, even when the financial
resources they had at their disposal were low (The Associated Press, 20142).
Coping with the changing type, severity and frequency of climate change impacts and weather- and
climate-related disasters and risks requires flexible and transformative responses and a good
understanding of the structures and linkages embedded in them, including social networks, is critical
for catalysing them. The acknowledgement of the importance of, and thus the need for, this kind of
information has been reflected in research, where an increase in the number of studies exploring
the role of social capital and social networks for climate change adaptation (CCA) and disaster risk
reduction (DRR) has been recently observed (e.g. Akama et al., 2014; Aldrich et al., 2016; Aldrich and
Meyer, 2014; Clay et al., 2016; McCann et al., 2016). In addition to understanding the interactions
within the boundaries of the CCA and DRR communities, as seen until now, we argue that it is
important to investigate also the interactions between the two.
CCA and DRR domains share common ground in that they both aim at responding successfully to
climate change impacts and reducing related disasters (Bharwani et al., 2017). Indeed, CCA is often
conceptualized as a sub-field of DRR (Swart et al., 2018), and vice versa. Due to a range of reasons,
however, including the uncertainty about the way and the extent to which climate change
contributes to the observed disaster events, the different time horizons and spatial scales
considered in the two fields, the variety of actors and institutions involved in them, the diverse
policy and institutional frameworks, research methodologies and terminologies and the dominant
perceptions of the issues that the two domains aim to tackle (Schipper and Pelling, 2006; Thomalla
et al., 2006; EFDRR, 2013; Bharwani et al., 2017), CCA and DRR have developed separately and with
limited opportunities for interaction (EFDRR, 2013; Bharwani et al., 2017).
Recognising that adaptation action can help reduce the risk of disasters, and the other way round,
(Schipper and Pelling, 2006; Swart et al., 2018) has urged the need to enhance coherence between
the two domains (EEA, 2017) and support learning from each other (Schipper and Pelling, 2006;
Thomalla et al., 2006). Although several studies conclude that fragmentation between the CCA and
DRR domains and their communities is still evident (Schipper and Pelling, 2006; Thomalla et al.,
2006; Golnaraghi et al., 2016; Bharwani et al., 2017), important steps that have been made recently
may support a more fertile environment for integrating the two domains and developing synergies
between them. For example, the UN 2030 Agenda for the Sustainable Development considers both

1

The Five Capitals Model defines social capital as follows: “Social Capital concerns the institutions that help us maintain and develop
human capital in partnership with others; e.g. families, communities, businesses, trade unions, schools, and voluntary organisations.”
(https://www.forumforthefuture.org/project/five-capitals/overview).
2 Furthermore, another relevant finding of this report was that “an absence of social resources can make it more difficult for wealthier
neighborhoods to recover from disasters.” (The Associated Press, 2014, p. 4).
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CCA and DRR (EEA, 2017), the Sendai Framework for Disaster Risk Reduction (SFDRR) recognizes
climate change as an important driver for disaster risk (EEA, 2017) and underlines the need to
integrate DRR in CCA policies, and the UNFCCC Paris Agreement, in addition to its focus on
mitigation, adaptation and finance, addresses also loss and damage (ETC/CCA, forthcoming).
It is important that relevant efforts continue further in the future both within and beyond policy
realms. In line with this vision, the Horizon 2020 PLACARD (PLAtform for Climate Adaptation and Risk
reDuction) project3 aims to be a “[…] recognised platform for dialogue, knowledge exchange and
collaboration between the Climate Change Adaptation (CCA) and Disaster Risk Reduction (DRR)
communities”4 and research carried out in Task 2.2 “Clustering and network analysis” contributes
towards the achievement of this aim.
Two rounds of a Social Network Analysis (SNA) were carried out in the context of Task 2.2. The first
round took place in summer 2016 and investigated the interactions within a selected group of actors
that operated at the European / international level, and whose work or mission was associated with
the fields of CCA and /or DRR. A SNA survey looking at the intensity and the type of interactions was
administered to 35 actors, 32 of whom provided an answer that was considered later on in the
analysis.
Social network metrics were calculated to quantitatively assess the interactions of different actors
and their roles in the network. The European Climate Adaptation Platform (Climate-ADAPT) 5
emerged as the actor with the highest degree, eigenvector and betweenness centrality values,
demonstrating the high number of interactions between the platform and other actors in the
network, as well as its power to connect disconnected groups. Further to Climate-ADAPT, the
Directorate-General for Research and Innovation (DG R&I), the European Environment Agency (EEA)
and the Directorate-General for Climate Action (DG CLIMA) were identified as actors with high
centrality values. The actors with the highest number of ties that other actors in the network
indicated to have with them (i.e. highest in-degree centrality) were DG CLIMA, followed by EEA and
IPCC. In terms of the interactions, communication was stronger within the distinct fields of CCA and
DRR, while collaboration is related mainly to both fields when considered together. Finally a cluster
analysis was applied to explore if actors could be grouped on the basis of SNA metrics. A detailed
description of this work is presented in Milestone 10 report of the PLACARD project (Bojovic et al.,
2017).
The second round of the SNA, presented in this report 6, aims to better understand the interactions
among national-level actors, whose work and mission relates to the fields of CCA and/ or DRR in four
European countries: Germany, Italy, Switzerland and the United Kingdom 7. Similarly to the first
round, in the second SNA actors’ interactions were investigated in terms of their intensity (i.e. if
actors are aware of the other actors present in the network but do not interact with them, if they
communicate or collaborate with them, and how strong their interaction are) and their type (i.e.,
whether each interaction is related to the field of CCA, DRR, or both). Furthermore, SNA was used to
explore the interactions of the national-level actors in each country with six international actors:
European Climate Adaptation Platform (Climate-ADAPT), Directorate General for Climate Action,
United Nations International Strategy for Disaster Reduction (UNISDR), The Knowledge Platform for

3

https://www.placard-network.eu/
https://www.placard-network.eu/about-us/
5 https://climate-adapt.eea.europa.eu/
6 The present report corresponds to the Deliverable 2.2 “Release of the final version of the network database and related documentation.”
The submission of this report was originally foreseen in M30 (November 2017) but was extended until May 2018 due to reasons explained
later on in this report.
7 The PLACARD consortium is currently in contact with the consortium of the BRIGAID project to discuss the possibility of applying the SNA
approach presented here to a fifth country (i.e. Spain), creating this way synergies between the two projects.
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Disaster Risk Reduction (PreventionWeb), Directorate General for Research and Innovation, and the
United Nations Environment (previously United Nations Environment Programme (UNEP)), linking
this way the two exercises carried out in Task 2.2.

1.1 Structure of the report
After the introduction provided above (Chapter 1), the report is structured as follows:
Chapter 2 - ‘Setting the scene’ provides a concise review of the SNA literature, focusing specifically
on CCA and/or DRR studies. It presents the way that the relevant body of literature has evolved in
recent years and identifies the main research questions that the reviewed studies have addressed.
Chapter 3 - ‘Materials and methods’ describes the research design of the study. It provides details
on the way that the networks of the different countries were defined and the way that SNA data was
collected and analysed.
Chapter 4 - ‘Results’ presents the findings from the application of the SNA and clustering exercise,
and the output of the descriptive statistics prepared for the four networks. In order to facilitate the
reading of this chapter, results are presented separately for each country. Each country sub-chapter
starts a summary of the characteristics of each country’s network and the key findings obtained
from the SNA. This is then followed by an overview of the country’s profile, focusing particularly on
the recent developments in the CCA and DRR policy landscape, and a detailed presentation of the
descriptive statistics, the SNA metrics and socio-grams prepared for the country’s network.
Chapter 5 - ‘Discussion’ intends to bring together key observations and discuss the results that were
obtained for each country, and finally
Chapter 6 - ‘Concluding remarks’ concludes this report by sharing the challenges and lessons
learned from the SNA exercise conducted in the PLACARD project and a brief presentation of the
next steps of this work.
Finally, this report is accompanied by a set of annexes. Annex I provides a copy of the questionnaire
that was used for collecting the data for the SNA exercise. Annex II – V provide the lists of all the
actors that were invited to participate in the SNA surveys of the four countries along with a
description of their missions and the URL to their official websites where the reader can find further
information about them. Annexes II – V present also the SNA metrics that have been calculated for
all the actors considered in the four networks.
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2. Setting the scene
2.1 What is social network analysis?
Social network analysis (SNA) is a quantitative method 8 that has been widely used in studies that aim
to investigate the structure and functions that characterise different networks, and to understand
how resources pass between their members (Asian Development Bank, 2013; Joseph et al., 2016).
The SNA method has gained attention to a large extent due to its ability to express statistically and
graphically patterns of interactions or connections in complex systems or networks (Corlew et al.,
2015). In SNA, networks are composed of ties (edges) that connect actors (vertices). By focusing on
the characteristics of ties rather than on the characteristics of actors (Wetherell et al., 1994), it is
possible to compute social network metrics indicating the roles of the different actors in a network,
and to visualise the emerged networks via sociograms.
SNA has potential to identify which actors are better connected in a network and through which
type of interaction (Wasserman, 1994). Yet it provides limited information on the reasons why
certain actors have certain roles or why they relate to each other the way they do. Qualitative
information collected via surveys or interviews may complement the findings from an SNA
application by providing contextual information (Krupa et al., 2018), and thus shedding light on the
reasons why certain patterns emerge.

2.2 Social network analysis in climate change adaptation and disaster risk
reduction studies – a literature review.
A literature review was carried out in order to explore if and how the SNA method has been used in
studies relevant to the fields of CCA and DRR. Using the following keywords ‘climate change and
“social network analysis” ’ and ‘disaster and “social network analysis” ’, we identified 146 articles in
the SCOPUS database, which were screened in terms of fit with the search criteria and then grouped
according to their main analytical objective.
Figure 1 depicts the use of the SNA method in CCA and DRR studies in the last two decades. The first
published article in our sample, a study by Moore et al. (2003), used SNA to understand the role of
international NGOs in the humanitarian aid operations during the Mozambique floods in 2000. After
that, no relevant articles were found until 2007, but since then the number of articles in this field
increased steadily.

Figure 1: Evolution of the use of the SNA method in CCA and DRR studies.

8

Qualitative Social Network Analysis (or social network mapping) exists also. For further information see Bharwani et al. (2013).
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The first popularity peak is observed in 2014, with about 20 articles, and the second and third peak
in 2016 and 2017, with 32 and 43 articles respectively. Since the current review took place at the
beginning of 2018, data for this year is not yet complete. Nevertheless, the publication of 7 relevant
articles already during the first three months of 2018 suggests that we may expect to see more CCA
/ DRR studies using the SNA method by the end of the year.
The reviewed literature suggests that SNA is more popular in DRR compared to CCA studies (Figure
1). Furthermore, a difference was observed in terms of the geographical distribution of the
identified SNA studies. SNA in CCA and DRR studies has been applied worldwide (Figure 2).
Nevertheless, relevant studies are more frequently seen in Anglo-Saxon countries, such as Australia
and USA, and developing countries, and less frequently in European counties9.

Figure 2: Geographical distribution of CCA and DRR studies using SNA.

9

Many studies did not indicate the specific location of their analysis.
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Our literature review showed that SNA has been used to investigate international networks (Lee et
al., 2012; Oh et al., 2017), national networks (Siciliano et al., 2017; Newig et al., 2010) and local
networks (Klein et al., 2016; De Villiers, 2014), while a few studies have applied SNA to analyse the
interactions between networks that operate at different levels (e.g. Xu et al., 2018).
Moreover, the review showed that the application of SNA spans across many different sectors.
Below we provide a few indicative examples of such studies and the sectors in which SNA has been
used:
•
•
•
•
•
•
•
•
•

•
•

Agriculture (Cadger et al., 2016; Varela-Ortega et al., 2016; Abid et al., 2017);
Forestry (Abbasi et al., 2010, Owen et al., 2012; Jacobs and Cramer, 2017);
Coastal areas (La Jeunesse et al., 2015; Roca et al., 2015; Jaja et al., 2017);
Urban areas (Chiou and Huang, 2012; Lee and van de Meene, 2012; Klein et al., 2016;
Chatfield and Reddick, 2017);
Nature / environment (Newig et al., 2010; Lauer and Matera, 2016);
Tourism (Luthe et al., 2012; Scott and Laws, 2013; Wyss et al., 2015; Luthe and Wyss, 2016);
Infrastructure (Ongkowijoyo and Doloi, 2017; Opdyke et al., 2017);
Emergency management / disaster risk reduction (Vasavada, 2013; Ehnis et al., 2014;
Carley et al., 2016; Es-Haghi and Bastani, 2017; Lozano and Vaca, 2017; Vachette, et al.
2017; Park, 2017);
Water management (Cheong and Cheong, 2011; Abdus-Samad et al., 2016; Chaffin et al.
2016; Fliervoet et al. 2016; Giordano et al., 2017; Yeo and Comfort, 2017; Olanrewaju and
Ahmad, 2018);
Land use (Carien De Villiers et al., 2014; Barbero-Sierra et al., 2015; Muñoz-Erickson and
Cutts, 2016);
Health (Berbés-Blázquez et al., 2014; Celik and Corbacioglu, 2016; Hagen et al., 2017; Bdeir
et al., 2017).

The diversity of sectoral SNA studies not only suggests the suitability of the method to investigate
research questions that are relevant to the different sectors, but also that there is an interest from
the sectors in learning more about the structure and functions of their networks. Relevant studies
have used SNA to better understand how social networks affect sectoral adaptation to climate
change, get a better insight about the management and information governance in a specific sector,
analyse the resilience of networks and communities, and evaluate emergency management, to
mention a few areas of interest.
SNA has been used also for exploring research questions associated with a particular process. For
example Baird et al. (2014), Baird et al. (2016), Cunningham et al. (2016) and McAllister et al. (2014)
explored the processes of engagement and collaboration. Other studies have focused on processes
taking place at the science-practice-policy interface both in the climate change adaptation and
disaster risk reduction community. Cunningham et al. (2016) evaluated the effectiveness of
knowledge brokers to connect science and policy. Kettle et al. (2017) analysed the characteristics of
network members that play a role in science-practice interactions. Franco et al. (2013) studied the
role of community-academic partnerships in leveraging information.
As demonstrated already, SNA has been applied in many different settings and for many different
purposes. Based on the reviewed literature, we identified seven objectives for which the SNA has
been used in studies relevant to the fields of CCA and DRR. These objectives include:
1. To understand the structure of a network;
2. To understand the functioning of a network;
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3. To understand the strength of the relationships between people and/ or organisations in a
network;
4. To understand the way that networks change;
5. To understand the information flow between actors in a network, including the use of
social media;
6. To understand adaptive capacity of (people in) a network;
7. To improve participatory scenario planning.
As expected, there are not always clear-cut boundaries or straightforward relationships in terms of
the identified objectives and the domain or community (i.e. CCA and/ or DRR) with which studies
relate. Indeed in several cases studies had two or more objectives. Our review suggests, however,
that CCA studies use SNA primarily to analyse the structure of networks, while in the field of DRR,
SNA is often used for understanding the flows of information, including the use of social media,
which has been rarely seen in CCA studies, and for describing the way that networks function. Table
1 presents a list of SNA studies used in the fields of CCA and DRR, grouped according to their
research objectives and the type of research questions that they aimed to address.
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Table 1: Summary of the objectives and types of questions addressed in CCA and DRR studies using social network analysis and examples of relevant studies.
Objectives of SNA
To understand the
structure of a network

To understand the
functioning of a network

To understand the
strength of the relations
among a network’s
members
To understand changes in
a network

Type of question
What is the structure of the
network?
Who is involved in the
network?

References and further reading in CCA
Barbero-Sierra et al. (2015); Baird et al. (2016);
Balsiger and Ingold (2016); Ceddia et al. (2017);
Chaffin et al. (2016); Corlew et al. (2015); Isaac
and Matous (2017); Lee and van de Meene (2012);
Luthe and Wyss (2016); Lyles (2015); Malone and
Kinnear (2014); Newig et al. (2010); Roca et al.
(2015); Wyss et al. (2015); Ziervogel et al. (2017).

What are the gaps in the
network?
What are the differences
between the networks?
How does the network
function/the
effectiveness/efficiency of
the network?

Fischer et al. (2014); Fliervoet et al. (2016); Kettle
et al. (2017); Yeo and Comfort (2017).
Roca et al. (2015).

What is the role of a specific
actor in the network?
What are the activities of
the actors?
Which communities may be
(potentially) affected by a
disaster?
What is the strength of the
connection between actors
in the network?
How does the network
change over time?

Aleixandre-Benavent et al. (2017); Bowen et al.
(2014); Chaffin et al. (2016); Cunningham et al.
(2016); Luthe et al. (2012); Luthe and Wyss
(2016); Lee and van de Meene (2012); Newig et
al. (2010).

References and further reading in DRR
Bisri (2017); Celik and Corbacioglu (2018); Faas et
al. (2015); Gómez et al. (2017); Hagen et al. (2017);
Jones and Faas (2016b); Kapucu and Demiroz
(2011); Kim et al. (2018); Lai et al. (2017); Lee et al.
(2015); Mohammadfam et al. (2015); Moore et al.
(2003); Olanrewaju and Ahmad (2018);
Ongkowijoyo and Doloi (2017); Park (2017); Scott
and Laws (2013); Smith and Walton (2009); Wang
et al. (2014); Wang et al. (2010).
Bisri and Beniya (2016); Song and Jung (2015)
Daga (2017); Kapucu and Demiroz (2011).
Abbasi and Kapucu (2012, 2016); Castro and
Madariaga (2014); Chiou and Huang (2012); Hu et
al. (2014); Kim-Chung et al. (2014); Misra et al.
(2017); Oh (2017); Pho et al. (2011); Vachette et al.
(2017); Vasavada (2013); Wassell et al. (2011); Zaw
and Lim (2017).
Ernst et al. (2017); Harris and Clements (2007);
Lind et al. (2008).
Zaw and Lim (2017).
Pho et al. (2011).

Cvitanovic et al. (2017); Fischer and Jasny (2017);
Horning et al. (2016); Ingold (2014); Ingold and
Balsiger (2013); Roca et al. (2015); Ward and
Butler (2016);
Fliervoet et al. (2016); Ingold (2017); Pforr et al.
(2014)

Es-Haghi and Bastani (2017); Lai et al. (2017);
Wachhaus (2016).

Misra et al. (2017).
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To understand the way
that information flows
among actors in a
network

To understand the use of
social media in the
networks

To understand adaptive
capacity

What are the dynamics in
the network?

Newig et al. (2010).

Who is using what
information?

Corlew et al. (2015); Jacobs and Cramer (2017);
Leskens et al. (2014); Muñoz-Erickson and Cutts
(2016); Owen et al. (2012).

What are the patterns of
interaction between
stakeholders?

Abid et al. (2017); Cadger et al. (2016); Fischer et
al. (2014); McAllister et al. (2014); Omondiagbe
et al. (2017); Varela-Ortega et al. (2016).

How to reach a specific type
of stakeholder via
emergency response?
How do two communities
cross-pollinate?
What social media channels
are used during emergency
situations and by whom?
What is the role of social
media in emergency
management?
What are the public
responses to climate change
science?
What is the role of
institutional integration and

Abbasi et al. (2010); Abbasi and Kapucu (2012);
Abbasi (2014); Abdus-Samad et al. (2016);
Lymperopoulos and Lekakos (2013); Nakazato and
Lim (2017); Noori and Weber (2016); Shang and
Qiu (2015); Siciliano and Wukich (2017); Varda et
al. (2009); Varda (2016); Wang et al. (2014);
Zelenkauskaite et al. (2012b).
Bdeir et al. (2017); Carley et al. (2016); Chatfield
and Brajawidagda (2014); Chatfield en Reddick
(2017); Dong et al. (2018); Ekker (2016); Franco et
al. (2013); Hagen et al. (2017); Kim et al. (2018);
Lozano en Vaca (2017); Opdyke et al. (2017);
Zelenkauskaite et al. (2012a).
Faas et al. (2015); Giordano et al. (2017); Jones and
Faas (2016a); Harris and Clements (2007); Lee et al.
(2015); Oh and Lee (2017); Steelman et al. (2014);
Xu et al. (2018)
Oh and Beckett (2015)

Berbés-Blázquez et al. (2014)
Chatfield et al. (2013); Chatfield and Brajawidagda
(2012); Murthy and Longwell (2013)
Cheong and Cheong (2011); Ehnis et al. (2014);
Korolov et al. (2016)
Shapiro and Park (2015); Sharman (2014)

Carien De Villiers et al. (2014); Cassidy and
Barnes (2012); Chaudhury et al. (2017); Ingold et

Cheung et al. (2017); Lauer and Matera (2016);
Misra et al. (2017); Sharma and Srivastava (2016).
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To improve participatory
scenario planning

connectivity in supporting
adaptive capacity?
What resources are
exchanged between people
to foster adaptive capacity?
What stakeholders to
involve in participatory
scenario planning?

al. (2010); Muhonda et al. (2014).
Cadger et al. (2016); Schramski et al. (2018)

Celik and Corbacioglu (2016); Guarnacci (2016); Lai
et al. (2017); Masaba et al. (2017); Opdyke et al.
(2017); Tang et al. (2017)

Krupa et al. (2018)
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3. Materials and methods
3.1 Setting the network
A preliminary inventory of actors active in the fields of CCA and/ or DRR in the four countries was
prepared prior to the application of Social Network Analysis. A database of relevant Stakeholder and
boundary organizations, knowledge Platforms, policy and research Initiatives, existing Networks/
partnerships and End user needs (SPINE), their activities and relationships within the CCA and DRR
landscape prepared in Task 2.1 “Stocktaking and mapping of existing networks and partnerships,
international, European and national initiatives, programs, projects, platforms and organizations and
end user needs for Climate Change Adaptation (CCA) and Disaster Risk Reduction (DRR) at scales
relevant for EU concerted action” of the PLACARD project (Vetter and Schwarze, 2018), the National
Reports prepared in the “Enhancing Synergies for disaster PRevention in the EurOpean Union
(ESPREssO)” project (e.g. Zuccaro et al., 2017) and the networks of the PLACARD consortium experts
were the principal information sources consulted in this process. The use of multiple sources of
information aimed to serve as a counter-check, decreasing the chances that important actors would
not be considered in the four countries.
The preliminary inventory formed the basis for the selection of the actors that were invited to
participate in the SNA survey. The final selection was driven by a three-fold objective: (i) to identify a
representative sample, covering the categories considered in the SPINE database to the extent
possible, (ii) to involve a wide range of voices 10, and (iii) to have a reasonable number of actors in
order to avoid creating a very long questionnaire that survey participants would be unlikely to
complete given their limited time.
In addition to the actors that were specific to each country, six international organizations (hereafter
called ‘international actors’) common for all four countries were included in the questions relevant
to the SNA (see section 3.2.1 and Annex I). These actors included the European Climate Adaptation
Platform (Climate-ADAPT), the Directorate-General for Climate Action (DG CLIMA), the United
Nations Office for Disaster Risk Reduction (UNISDR) – Europe, the Prevention Web platform, the
Directorate-General for Research and Innovation (DG R&I) and the United Nations Environment
Programme (UNEP / UN-Environment). The above-listed actors were selected out of a larger set of
international actors relevant to the fields of CCA and DRR included in the first round of the SNA,
based on the Eigenvector centrality values that were calculated for them (Bojovic et al., 2017), along
with a consideration of the area of their expertise: 2 actors with expertise predominantly related to
CCA (Climate-ADAPT and DG CLIMA), 2 actors with expertise predominantly related to DRR (UNISDR
and PreventionWeb) and 2 actors whose expertise was related to both fields (DG R&I and UNEP).
While in the case of the national level actors, two-way interactions were assessed (i.e. how actor A
interacts with actor B, and vice versa), in the case of the international actors only one-way
interactions were evaluated (i.e. how national-level actors interact with international actors, but not
vice versa).

10

Further, to the “usual suspects”, such as the relevant ministries and government bodies, effort was placed to identify and establish
contacts with organisations that play a critical role in the CCA and DRR fields but are rarely involved in such exercises (e.g. networks,
NGOs). This is the case especially with organisations that play an important role in the dissemination of information and the promotion of
action on the ground.
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3.2 Data collection
3.2.1 Questionnaire
The SNA questionnaire included twelve questions 11. Questions 1-2 were sociometric questions,
directly linked to the primary objective of the survey that is to collect information about the
intensity (on a 1-5 scale - see Figure 3 or Annex I) and the type of the interactions (i.e. related to
CCA, DRR, or both domains) among the selected actors.
Further to the SNA questions, the questionnaire intended to gather information about the profile of
the actors (Q. 3-7), the level of their knowledge of and engagement with the PLACARD project (Q. 89), the legacy of the project and its impact on actor’s work (Q. 10-11)12. Respondents could also
provide further feedback and comments (Q. 12) to the SNA exercise.
All questions and their options in the case of multiple choice or checkbox type questions were the
same in all country questionnaires, with the only exception being the lists of actors included in the
SNA questions, which were country specific. Finally, in the case of Germany and Italy, native
speakers translated the questionnaire into the national languages in an attempt to encourage
invited actors to participate in the survey.

3.2.2 Survey
The Survey Monkey tool13 was used to develop an online survey (Figure 3), which was administered
by email to one contact person for each actor considered in the SNA exercise. Answers were finally
provided either by the person initially identified by the PLACARD team based on his /her suitability
for answering the specific questions or by an alternative person suggested by the former. In both
cases, participation in the survey was by invitation only and only one response was collected per
organisation.

Figure 3: Screenshot of the online questionnaire prepared for the case of the United Kingdom

11

A copy of the questionnaire can be found in the Annex I of this report.
Answers to questions 8-11 are not presented here as this material is out of the scope of this report. This material will complement
information collected in other Work Packages (WPs) of the PLACARD project.
13 https://it.surveymonkey.com/
12
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Invited participants were encouraged to consult their colleagues, especially in cases where they
represented organisations that included more than one units or divisions working on CCA and / or
DRR related issues in order to ensure a more accurate assessment of their interactions.
Nevertheless, we acknowledge that this was not always possible, due to the high workload and the
restricted availability that these actors often have.
The survey took place in parallel in four countries: Germany, Italy, Switzerland and the United
Kingdom. Countries’ selection aimed at ensuring a good geographical coverage across Europe. It was
also influenced, however, by practical reasons (i.e. having at least one partner from the PLACARD
consortium based in each of the selected countries in order to ensure the feasibility of this exercise).
Finally, the survey lasted from October 2017 until February 2018. During this period, three to four
reminder emails were sent to the invited actors, who in some cases were contacted also by phone.

3.2.3 Ethical considerations
Although contact details of the actors invited to participate in the survey were retrieved from their
organisation websites, this information will not be published in this report due to confidentiality
reasons. All the collected responses report only the name of the organisation and not of the actual
respondents. Similarly, all findings presented in this report refer only to the organisations and not to
the people that participated in the survey. The electronic files of the responses can be made
available upon request and only after asking for the consent of the organisations involved in this
exercise.

3.3 Analytical approach
NodeXL Pro14 software package (Version 1.0.1.389), an open source template for Excel (Hansen et
al., 2011), was used to calculate social network metrics that show the basic properties of networks
under study, such as the influence or importance of individual actors within a network (see Box 1 for
the definitions of the socio-metrics calculated in this study) and to generate socio-grams to visualise
the networks of communication and collaboration interactions among different actors.
In the analysis carried out in this study (principally the calculation of social network metrics), we
considered all interactions except for those indicating awareness of actors but lack of interaction
with them (level 1 – “I am aware that this actor exists, but to my knowledge, we do not have any
contact with them”). Directed socio-grams were generated for all countries using the Haren-Korel
Fast Multiscale layout algorithm, “a force-directed layout algorithm using optimization in order to
make the algorithm computationally efficient” (Szczygiel, 2015, p. 274), and refined by editing
shapes and colours of vertices and ties to enhance visualisation.
Moreover a cluster analysis was conducted to identify groups of actors that share similar patterns of
connections. Cluster analysis assigns each actor (vertex) to one group (the point where two or more
line segments meet) according to decision rules that depend on the different algorithms in use.
Clustering algorithms group together densely connected vertices, minimising the diversity within the
individual clusters and maximising the diversity between them (Bojovic et al., 2017). The ClausetNewman-Moore algorithm was used in the cluster analysis presented in this report. This is an
agglomerative algorithm, which starts with a community partition, where each single vertex is
considered as an individual cluster and then at each iteration pairs of clusters are merged to form a
14

http://www.smrfoundation.org/nodexl/
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single one, until the final step in which further aggregations do not improve the quality of the
emerged clusters (Newman, 2004a).15
Further to the SNA and the cluster analysis, descriptive statistics were used to provide a
comprehensive overview of the characteristics of the actors considered in each network. Specifically,
we considered the sector to which each an actor belongs (i.e. public, private, third); the type of
organisation (e.g. national/ regional government body, company, network, platform, research
institution, non-governmental organisation); and the area of expertise (i.e. CCA, DRR, CCA & DRR).
Box 1: Definitions of the social analysis metrics indices calculated in this study
Density – Density is calculated on the basis of the proportion of the total number of actual interactions
among the actors of a network, out of the total number of potential interactions. The higher the value of
the density, the higher the connectivity of the network.
Degree centrality – Degree centrality is a good indicator of the ability of an actor to communicate directly
with others in the network and may be used to identify actors that have an important role in transferring
information. It presents the total number of interactions (edges) of an actor (vertex) regardless of their
direction. In the case of directed networks, degree centrality is divided into in-degree and out-degree. In
this analysis, degree centrality was calculated as the sum of in- and out-degree centrality.
In-degree centrality – In-degree centrality metric may be used for identifying actors that are popular in a
network. It presents the total number of incoming interactions (i.e. edges) to an actor (i.e. vertex). An
actor’s in-degree centrality increases in parallel to the increase in the number of actors in the network that
indicate that they seek information from or collaboration with the former. This metric does not consider an
actor’s own assessment, but only the interactions provided by other actors.
Out-degree centrality – Out-degree centrality metric may be used for identifying actors that tend to
interact a lot with other actors in the network, by asking for information or seeking collaboration. It
presents the outgoing interactions (i.e. edges) to an actor (i.e. vertex).
Betweenness centrality – Betweenness centrality metric may be used as an index of the control that an
actor has over connections or the ability of an actor to restrict connections in the network. An actor (i.e.
vertex) with a high betweenness centrality value has the power to connect disconnected groups, to broker
opinions and to influence the flow of information. The metric is calculated on the basis of the times that a
vertex acts as a bridge in a network (i.e. lying on the shortest path between two actors).
Eigenvector centrality – Eigenvector centrality is another measure of the importance of an actor in a
network and may be used for identifying the popularity of an actor’s partners. It is calculated on the basis
of an actor’s own degree along with the degrees of the actors to which the actor connects. Namely,
Eigenvector centrality assigns relative scores to all vertices in a network based on the principle that
connections to high-scoring vertex contribute more to the score of the vertex in question than an equal
number of connections to low-scoring vertices.
Clustering coefficient – Clustering coefficient quantifies the proximity of a vertex and its neighbours. It is
calculated on the basis of the degree to which vertices tend to cluster together. Vertices with high degree
values have lower clustering coefficients because they connect to many vertices who are not connected
among them. On the contrary, vertices with high clustering coefficients tend to have fewer connections.
Source: Corlew et al. (2015); McCann et al. (2016); Bojovic et al. (2017); NodeXL Pro Glossary
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Alternatively, NodeXL Pro provides the option of using the Girvan–Newman algorithm. This is a divisive method, which progressively
removes edges from the network, focusing on edges between loosely connected communities. By removing these edges, the initially
single cluster is progressively separated to form smaller and more distinct clusters (Newman, 2004b).

18

Platform for climate adaptation & risk reduction
www.placard-network.eu

4. Results
Chapter 4 includes four separate sub-chapters, each one dedicated to one of the four countries
considered in this study. Each country sub-chapter opens with a summary presenting the key
characteristics of the country’s network and the output of the analysis performed for it, while the
rest of sub-chapter contains the following information:
•

•

•

Description of the country profile: This section provides a brief description of the main
characteristics of each country (geographical, demographic, political). It presents the main
climate change impacts and related disasters, and gives a brief presentation of the CCA and
DRR contexts, considering the key actors and recent policy developments. Evidence of
synergies between the CCA and DRR is presented where available.
Description of the survey sample: This section provides the output of the descriptive
statistics prepared for each country’s network. It presents information related to the
distribution of the actors that participated in the survey per sector, organisation type and
area of expertise.
Social network analysis and cluster analysis: This section presents the output of the SNA
and the cluster analysis performed for the network of each country. It presents sociograms
that visualise the actor interactions per intensity level and type as well as the actor roles in
each network based on the calculated SNA metrics. Also it explores the interactions among
actors based on a range of their characteristics.
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4.1 Germany
Box 3: Summary of the observations for the German network and SNA
•
•
•
•
•
•

•

•

•

•
•

•
•

The SNA for Germany considers sixteen out of the thirty-four invited actors, who
accepted to participate in the survey;
75% of the sample that participated in the survey consisted of public sector actors;
Research institutes comprised the largest group in terms of organisation types (7
actors), followed by the group of national government bodies (5), non-governmental
organisations (3) and one company;
In terms of the area of expertise ‘DRR’ and ‘CCA & DRR’ were equally dominant fields
(7 actors each), while only one organisation indicated only CCA as its area of expertise;
Among the four levels that reflected the intensity of the actors’ interactions, strong
collaboration and weak communication were indicated more frequently (129 and 100
respectively);
National governmental organisations (BBK, THW), non-governmental organisations
(DKKV, DRK) and a public research institute (UFZ) had the highest degree centrality
values, indicating their high ability to interact directly with other actors in their
networks and share information;
Ranking of the values of in-degree centrality metric, which considers the number of
interactions that an actor receives from its network, thus suggesting the tendency of
the network to interact with that actor, showed the wide popularity of several actors
(BMBF, DLR, AA, BMUB, BfG, BMI, BSH) that did not take part in the survey. The rest of
the actors with high values for this metric included national government bodies (BBK,
DWD, BMZ, THW, UBA/KOMPASS), public research institutes (GFZ, CEDIM, UFZ, UNU)
and NGOs (DKKV, DRK);
National governmental actors (BBK, THW, DWD), public research institute (UFZ,
Institut für Rettungsingenieurwesen und Gefahrenabwehr and der FH Köln) and NGOs
(DRK, DKKV) had the highest scores for out-degree centrality, reflecting the tendency
of these actors to interact a lot with other actors in their network as a result of their
own initiative;
A public research institute (UFZ), three national governmental organisations (THW,
BBK, DWD) and an NGO (DRK) have the highest potential to connect disconnected
groups, broker opinions or control information flow, as indicated by the betweenness
centrality metric;
All organisations types but a company indicated a higher number of interactions that
were related to both fields of CCA and DRR compared to the number of interactions
that were related predominantly to only one of the two fields;
Public sector actors indicated a considerably higher number of interactions related to
both fields of CCA and DRR (120 out of 259) compared to their interactions with other
actors in the network that were characterised as being predominantly related to either
CCA (52) or DRR (78);
Actors indicated a higher number of interactions of the same type as the their area of
expertise (CCA, DRR, CCA & DRR).
UNISDR was the international actor with whom national actors indicated a higher
number of interactions followed by UNEP.
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4.1.1 Country profile
The Federal Republic of Germany is located in Central Europe. The total area of Germany of 357,300
km2 (EU 4th largest country) is inhabited by a population of 81,197,537 people, which makes it the
most populated EU country (15.97% of EU population) 16. Germany borders with the North and the
Baltic Sea in the North, southwards its landscape changes from the North German Plain across North
German Plain up to the outer edges of the Alps in the South. The country enjoys a rather moderate
climate, though regional variations are present17. In terms of natural disasters (frequency, death
tolls) Germany remains relatively little affected compared to other countries, though the economic
impact of extreme events can be very high (often measured in billions of EUR). The main hazards
include storms (winter and summer), floods and extreme temperatures. Storms are the most
frequent natural hazard in Germany and have second biggest economic impact after floods, while
extreme temperatures turn out to be the deadliest natural hazard at that latitude. The abovementioned hydro-meteorological hazards in Germany are likely to increase in intensity due to
changing climate (Marx et al., 2017).

CCA policy context, key actors and recent developments in Germany
In Germany, the responsibility for climate protection and adaptation lies in the hands of the Federal
Environment Ministry (Bundesministerium für Umwelt, Naturschutz, Bau und Reaktorensicherheit;
BMUB) and its agencies. The German Strategy for Adaptation to Climate Change (Deutsche
Anpassungsstrategie; DAS), adopted in 2008 by the Federal Government, provides a framework for
adaptation activities in the country, requiring a tight collaboration with the federal states,
municipalities and local communities in risk assessment and preparedness.
•

National level

The Federal Environment Agency (Umweltbundesamt, UBA), functioning under the umbrella of
BMUB, conducts analyses, projections and provides policy advice. Its Competence Centre for Climate
Impacts and Adaptation (Kompetenzzentrum Klimafolgen und Anpassung; KomPass) serves as a
knowledge platform on climate change effects and respective necessary adaptation measures.
The Federal Office for Building and Regional Planning (Bundesamt für Bauwesen und Raumordnung;
BBR) is another key actor in the domain of CCA in Germany. Its Institute for Research on Building,
Urban Affairs and Spatial Development (Bundesinstitut für Bau-, Stadt- und Raumforschung; BBSR)
provides scientific consultation on spatial planning, urban policy, housing and building also regarding
the inevitable consequences of climate change. BBSR conducts multiple climate change adaptationrelated research programs and practical trials.
The Interministerial Working Group on Adaptation to Climate Change (Interministerielle
Arbeitsgruppe Anpassungsstrategie der Bundesregierung; IMA) includes almost all federal ministries
that strive together to implement and further develop the DAS.
The Vulnerability Network is another centrally established entity. It includes 16 federal agencies,
institutes and a scientific consortium, and work together on a nation-wide vulnerability assessment
to climate change for Germany (prioritisation of risks and most vulnerable regions).
Meteorological services are provided by the National Meteorological Service (Deutscher
Wetterdienst; DWD operating under the supervision of the Federal Ministry of Transport and Digital

16

URL (accessed on 12.02.2018): https://europa.eu/european-union/about-eu/figures/living_en#tab-0-1, based on Eurostat data from
2015.
17 URL (accessed on 12.02.2018): https://www.britannica.com/place/Germany/Land
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Infrastructure (Bundesministerium für Verkehr und digitale Infrastruktur; BMVI). Since 2008 DWD
cooperates with the Federal Office of Civil Protection and Disaster Assistance (Bundesamt für
Bevölkerungsschutz und Katastrophenhilfe; BBK) providing relevant weather and climate data that
help to improve civil protection services (e.g. early warnings for the population, risk mapping).
Climate information and services at the national level are provided by the Deutscher Klimadienst
(DKD), a network of agencies and offices with its branch office located at DWD. Complementary
information on adaptation measures will be provided soon by KlimAdapt, a corresponding network
of agencies and offices to be located at the Federal Environmental Agency (UBA) 18.
•

Federal State level

The federal states are being involved in national adaptation processes through constant exchange of
information and cooperation. The Standing Committee for the Adaptation to Climate Change
Impacts (Ständiger Auschuss zur Anpassung an die Folgen des Klimawandels; StA AFK) ensures the
smooth exchange of information between the Federation and the federal states and coordinates
administrative actions relevant to adaptation activities. Federal states participate also in the
“Experts Discussions on Climate Change Impacts and Adaptation” (Fachgespräche Klimafolgen)
organized by the Federal Environmental Agency (UBA). The expert discussions allow for an exchange
of information, data and experiences related to adaptation programs and identification of critical
adaptation-relevant issues (Marx et al., 2017).
•

Local level

Implementation of the DAS, though crucial to the local level actors like municipalities, is still a “work
in progress”. Examples of adaptation pilot projects such as Spatial Development Strategies for
Climate Changes (Modellvorhaben Raumentwicklungsstrategien zum Klimawandel; KlimaMORO)
have been launched in 8 model regions by the Federal Ministry of Transport and Digital
Infrastructure (BMVI) and the Federal Institute of Construction, Urban and Spatial Research (BBSR).
In programme phase I and II, several adaptation solutions have been developed and implemented
(e.g. settlement and land-use development in the coastal areas of Pommerania with regard to rising
sea level, water management problems in the post-mining landscape of Leipzig West-Saxony,
preventive flood management, groundwater protection and water supply in the area of Stuttgart).
The successful practices will be shared and further developed as a part of the phase III, Transfer
KlimaMORO 19 . Local authorities willing to implement adaptation measures can find suitable
recommendations, best practices and practice-oriented tools on web portals such as
Stadtklimalotse, Climate Scout Adaptation Compass or Stadtbaukasten – an adaptation toolkit for
cities.
•

National Legislation

The German Strategy for Adaptation to Climate Change (DAS) fulfils the requirements of German
Government regarding Article 4 of the United Nations Framework Convention on Climate Change
(UNFCCC). The strategy covers medium-term period and is evaluated using indicators across 15 fields
of action. DAS identifies the potential and actual risks resulting from changing climate and points at
respective countermeasures. The strategy was developed in close cooperation with the federal
states under the lead of the Federal Ministry of Environment. The document was supplemented with
Adaptation Action Plan I (covering specific adaptation objectives and activities related either to
minimizing adverse climate change effects or exploiting its potential benefits as well as establishing

18
19

URL (accessed on 13.02.2018): http://www.deutschesklimaportal.de/DE/Themen/4_DKD/DKD.html
URL (accessed on 13.02.2018): http://www.klimamoro.de/index.php?id=60
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linkages to other national strategies, e.g. High-Tech Strategy) and Adaptation Action Plan II
(describing future adaptation work, respective time schedule and financing) 20.
The issue of climate change adaptation has been also integrated in some legal acts such as the
Federal Regional Planning Act (Raumordnungsgesetz; ROG), the Federal Building Code
(Baugesetzbuch; BAUGB) or the Federal Water Resources Act (Wasserhaushaltsgesetz; WHG)
(Bubecka et al., 2016). Consequences of climate change and respective adaptation measures have
been also considered in the Technical Rules on Installation Safety (Technische Regeln für
Anlagensicherheit; TRAS) developed by the Commission on Process Safety (Kommission für
Anlagensicherheit; KAS) (Köppke et al., 2013).

DRR policy context, key actors and recent developments in Germany
The DRR domain in Germany has two pillars based on the division of tasks at different governance
levels. The Federal Ministry of the Interior (Bundesminiterium des Innern; BMI) administers civil
protection (Zivilschutz) as a part of the national defence activities, while disaster control and
management (Katastrophenschutz) falls within the responsibilities of the federal states. Both of
these entities have a common responsibility for the risks that threaten the welfare of the German
population (according to the New Strategy for the Protection of the Population in Germany adopted
in 2002) and whenever necessary can draw upon each other’s resources. Jointly, they are referred to
as civil protection (Bevölkerungsschutz).
•

National level

BMI calls its crisis task force in case of serious threats and coordinates communication and
cooperation between federal ministries and federal states, and advises policymakers. An important
operational body of the BMI is the Federal Office of Civil Protection and Disaster Assistance
(Bundesamt für Bevölkerungsschutz und Katastrophenhilfe; BBK), established in 2004. This is
responsible, inter alia, for developing the national risk analysis, standards and frameworks of civil
protection, education (Division 4: Academy for Crisis Management, Emergency Planning and Civil
Protection), as well as communication and warning systems. BBK provides also support for
municipalities regarding self-protection measures. It hosts the national Focal Point within the Sendai
Framework, which is overseen by an inter-ministerial working group, German Development Agency
(Deutsche Gesellschaft für Internationale Zusammenarbeit; GIZ) and German Red Cross (Deutsches
Rotes Kreuz, DRK). Other important activities of BBK relate to the vertical cooperation across
different governance levels. These include the coordination of actions in case of hazards affecting
several federal states, as well as information dissemination (including situational analysis and
evaluation), international alert mechanism and resource management coordinated by the Joint
Information and Situation Centre of the Federal Government and Federal States (GMLZ). Every two
years BBK tests and evaluates the German preparedness for major events in the form of an
Interministerial
and
Interstate
Crises
Management
Exercise
(Länderübergreifende
Krisenmanagementübung; LÜKEX).
The Federal Agency for Technical Relief (Bundesanstalt Technisches Hilfwerk; THW), established in
1950, is another operational entity under the umbrella of BMI. THW provides technical relief
according to the Act on the Federal Agency for Technical Relief (“THW-Gesetz”). Its work is

20

URL (accessed 13.02.2018) https://www.umweltbundesamt.de/en/topics/climate-energy/climate-change-adaptation/adaptation-atthe-federal-level/adaptation-action-plan
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performed mostly by trained volunteers (more than 80,000 people) at the request of different
entities (e.g. fire brigades, police, municipalities etc.)21.
•

Federal State level

Federal state governments formulate their civil protection policies, usually through their federal
Ministries of Interior. The latter meet on a regular basis with their counterparts at the federation
level in a meeting called ‘Permanent Conference of Interior Ministers’ (Ständige Konferenz der
Innenminister und Senatoren der Länder; IMK). Of particular importance is Working Group V of IMK,
which is responsible for firefighting issues, rescue services, disaster prevention and civil defence. The
working group has contributed to the harmonisation of the DRR structure and operations across
federal states, and played a key role in the legislative reformation of the German emergency
management.
The general principle is that non-military risks are dealt with directly at the local level unless the
local government cannot handle the event itself or the disaster spans over multiple districts. In such
cases the next authority in the hierarchy is called upon. It is, however, the obligation of the
Federation to provide support to the federal states with information provision, coordination,
operational forces etc. in case of large events or whenever the federal states ask for it (Marx et al.,
2017).
•

Local level

Municipal level plays an important role with regard to the planning and practical implementation of
the disaster relief on the ground. Local politicians (i.e. mayors) are politically responsible for their
disaster management actions. Fire brigades run by municipalities and relief organizations perform
operational and tactical actions under the command of the respective civil protection authority
(Katastrophenschutzbehörde).
•

Non-profit/ Non-Governmental Organisations

Volunteers and non-governmental organizations are an integral part of the German DRR system. The
German Committee for Disaster Risk Reduction (Deutsches Komitee Katastrophenvorsorge e.V.;
DKKV) is a non-governmental, non-profit organisation that served for 10 years as the National
Platform for DRR within the Hyogo Framework for Action (HFA). It consists of a network of different
actors including governmental institutions (e.g. BBK, THW), research institutes, media, humanitarian
and economic development organizations etc. at national and international level. The accumulated
knowledge and its interdisciplinary character make DKKV a powerful DRR expert knowledge centre
and information hub.
German non-governmental relief organisations are jointly called authorities and organisations
performing security tasks (Behörden und Organisationen mit Sicherheitsaufgaben). They support the
federation, federal states and municipalities as fire brigades, emergency medical services or rescue
services and work mostly on a voluntary basis (about 90%). Germany’s most prominent relief
organizations include: Workers’ Samaritan Federation Germany (Arbeiter-Samaritaner Bund),
German Lifeguard Association (Deutsche Lebens-Rettungs-Gessellschaft e.V.; DLRG), German Red
Cross (Deutsches Rotes Kreuz; DRK), Hospitaller Emergency Service (Johanniter-Unfall-Hilfe),
Auxiliary Service of the Order of Malta (Malteser-Hilfsdienst e.V.), Union of the German Fire
Departments (Deutscher Feuerwehrverein; DFV) (Domres et al., 2000).
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URL (accessed on 14.02.2018): https://webgate.ec.europa.eu/echo/eu-aid-volunteers_en/bundesanstalt-technisches-hilfswerk-thwgerman-federal-agency-technical-relief_en
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•

Legislation

With regard to national regulatory law on DRR, two acts deserve particular attention. The first one is
the National Strategy to Protect Critical Infrastructure (adopted in 2009, revised in 2016/2017),
which is of crucial importance to a high-income, developed country such as Germany. The act
describes actions and responsibilities to be taken at the national, federal and local level in order to
protect organizational and physical structures that are critical for the smooth functioning of the
society and economy. Because a large part of the critical infrastructure was privatized in Germany
(about 80%), BMI cooperates with the private sectors e.g. in the form of Public Private Partnerships
(PPP) (Bundesministerium des Innern, 2011). The protection of critical infrastructure in Germany is
supported by actions of a public-private partnership UP KRITIS that came into being in 2007 as a
result of the National Plan for Information Infrastructure Protection preceding the CIP22.
The second act of vital importance in Germany with regard to its risk profile is the Federal Water Act.
Originally passed in 1957, it has been substantially revised several times, the last one in 2016.
Together with the European Flood Directive, the act contributed to an integrated flood risk
management in Germany and inclusion of non-structural countermeasures.

Evidence of synergies between CCA and DRR
The need to integrate climate change adaptation and disaster risk reduction has been emphasized in
the German Strategy for Adaptation to Climate Change (Deutsche Anpassungsstrategie an den
Klimawandel; DAS – civil protection as a cross-sectional issue together with spatial planning) as well
in the Adaptation Action Plan (Aktionsplan Anpassung; APA – inclusion of the national risk
analysis)23. Appropriate cross-cutting bodies were created in order to support alignment of both
domains.
The Working Group Climate Change and Adaptation in Disaster Control (Arbeitsgruppe Klimawandel
und Anpssung im Katastrophenschutz), established in 2008, consists of representatives of the fire
brigades, relief organisations on the federal level and the Federal Agency for Technical Relief (THW)
who work jointly on ensuring future civil protection with regard to the consequences of the changing
climate. An important output of this practice-oriented group was its contribution to the DAS with a
chapter on civil protection (Bevölkerungsschutz) (Bundesamt für Bevölkerungsschutz und
Katastrophenhilfe, 2016). The Federal Office of Civil Protection and Disaster Assistance (Bundesamt
für Bevölkerungsschutz und Katastrophenhilfe; BBK) that leads the above-mentioned working group
has also a full-time staff position devoted specifically to the issue of CCA and DRR integration (Marx
et al., 2017).
The Strategic Governmental Agencies Alliance (Strategische Behördenallianz) includes several
agencies such as the Federal Office of Civil Protection and Disaster Assistance (Bundesamt für
Bevölkerungsschutz und Katastrophenhilfe; BBK), the Federal Agency for Technical Relief
(Bundesanstalt Technisches Hilfswerk; THW), the National Meteorological Service (Deutscher
Wetterdienst; DWD), the Federal Institute for Research on Building Urban Affairs and Spatial
Development (Bundesinstitut für Bau-, Stadt- und Raumforschung; BBSR), the Federal Environmental
Agency (Umweltbundesamt; UBA), that work together on long-term strategic plans and short-term
operational measures with regard to climate-related extremes. The alliance conducts research,
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UP KRITIS (2014), URL (accessed on 12.02.2018):
https://www.kritis.bund.de/SharedDocs/Downloads/Kritis/DE/UP_KRITIS_Fortschreibungsdokument.pdf?__blob=publicationFile
23 Aktionsplan Anpassung / Adaptation Action Plan, URL (accessed on 12.02.2018):
http://www.bmub.bund.de/fileadmin/bmu-import/files/pdfs/allgemein/application/pdf/aktionsplan_anpassung_klimawandel_bf.pdf
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organises workshops (often in cooperation with external partners) and provides policy-relevant data
and advice24.
In order to strengthen the inter-agency cooperation on mitigation and monetary evaluation of the
adverse consequences of climate change, the Federal Environmental Agency (Umweltbundesamt;
UBA) launched in 2015 a Cooperation Network of State Authorities on Climate Change Adaptation
(Behördenkooperation Klimawandel und -anpassung). The network aims at developing a mix of
specific solutions in order to successfully implement the DAS25.
Beside the above-mentioned top-down initiatives, also municipalities and regions put efforts into
ensuring the alignment of their CCA and DRR practices in order to achieve resilience, e.g. with regard
to climate-amplified heat stress (city of Stuttgart) or heavy precipitation (city of Wuppertal)26.
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Strategische
Behördenallianz
Anpassung
an
den
Klimawandel
(2016),
URL
(accessed
on
14.02.2018):
https://www.bbk.bund.de/SharedDocs/Downloads/Kritis/DE/Flyer_Strategische_Behoerdenallianz.pdf?__blob=publicationFile
25URL (accessed on 13.02.2018): https://www.umweltbundesamt.de/themen/klima-energie/klimafolgen-anpassung/kompass/kompassprojekte#textpart-2
26
URL
(accessed
on
14.02.2018):
https://www.umweltbundesamt.de/sites/default/files/medien/press/pe11060_climate_change_pioneers_of_adaptation_wanted_and_found.pdf
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4.1.2 Overview of the German sample
Sixteen out of the thirty-four invited actors accepted to participate in the German SNA survey, giving
a 47.06% response rate (the list of all the actors invited to participate in the German survey along
with a description of their missions can be found in Annex II – Table A.1). Twelve actors came from
the public sector (75% of the sample), while four actors came from the private and third sector, 1
and 3 respectively. With regard to the organization types, the sample included seven representatives
of research institutes, five national government bodies, three non-governmental organisations and
one company. In terms of the area of expertise, only one organisation was an expert only in the field
of CCA, while the rest of the actors that provided a response to the relevant question (14) were
equally divided in the other two groups (‘DRR’ and ‘CCA & DRR’) (Figure 4).

CCA & DRR

DRR

CCA

7

Number of actors

6
5

2

4
3

3

3

2
1

2

2

1

0
National government body

1

Research institution

Non Governmental
Organisation

1
Company

Figure 4: Number of actors participated in the SNA survey of Germany, per organisation type and area of
expertise.27

4.1.3 Social network and cluster analysis
The social network analysis for the German network considered the responses of the sixteen actors
that participated in the SNA survey. In the case of the actors that were invited but did not provide a
response, we considered only the interactions that the rest of the actors of the German network
indicated to have with the former. Table 2 provides a summary of the basic characteristics of the
German network that was included in the SNA and Figure 5 presents the connections among its
actors.

Table 2: Basic characteristics of the German network (interactions among national level actors)

27

Metric

Number

Vertices

34

Total Edges

345

Graph Density

0.31

One representative of a research institute did not indicate an area of expertise.
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green: communication, blue: collaboration

Figure 5: green:
Graphical
ofstrong
all the
communication (levels 2-3) and collaboration (levels 4-5)
strong representation
communication, red:
collaboration
interactions among all 34 actors that were invited to participate in the German SNA survey. Green ties
represent communication interactions and blue ties represent collaboration interactions.

Table 3 presents a numerical overview of the types of interactions among the German actors for
each level of interaction intensity: lack of awareness (no response), awareness but no interaction
(level 1), weak and strong communication (level 2 & 3), weak and strong collaboration) (level 4 & 5).

Table 3: Number of interactions indicated by the actors that participate in the German SNA survey per level
and type of interaction.
Type

CCA

DRR

CCA & DRR

Not
indicated

Total

Weak communication (Level 2)

17

33

37

13

100

Strong communication (Level 3)

12

18

27

1

58

Weak collaboration (Level 4)

13

24

19

2

58

22

34

71

2

129

5

23

10

773

811

69

132

164

791

1156

Intensity

Strong collaboration (Level 5)
No response & No interaction
Total

28

Table 4 presents the ranking of the German actors having the five highest values for the centrality
metrics calculated as part of the SNA (and the five lowest values for the clustering coefficient).

28

This category shows the number of ‘no responses’ and those indicated as ‘level 1’ of the intensity scale which mean
awareness of an actor but absence of interaction.
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Figures 6-11 that follow provide graphical representations of the interactions (strong communication
and strong collaboration) among the actors of the German network along with the representation
the social network analysis metrics.

Table 4: Ranking of the actors considered in the German network, based on the values of the degree, indegree, out-degree, betweenness and Eigenvector centrality, and clustering coefficient.
Metric/
Rank

Degree
centrality

In-degree
centrality

Out-degree
centrality

Betweenness
centrality

Eigenvector
centrality

Clustering
coefficient

1

Bundesamt
für
Bevölkerung
sschutz und
Katastrophe
nhilfe (BBK)
(44)

Bundesministe
rium für
Bildung und
Forschung
(BMBF),
Deutsches
Zentrum für
Luft- und
Raumfahrt
(DLR) (15)

Bundesamt
für
Bevölkerungss
chutz und
Katastrophen
hilfe (BBK),
Deutsches
Rotes Kreuz
(DRK) (30)

HelmholtzZentrum für
Umweltforsch
ung (UFZ)
(93.616)

Bundesamt
für
Bevölkerungss
chutz und
Katastrophen
hilfe (BBK)
(0.047)

Technisches
Hilfswerk
(THW)
(0.317)

2

Deutsches
Rotes Kreuz
(DRK) (42)

Bundesamt für
Bevölkerungss
chutz und
Katastrophenh
ilfe (BBK),
Auswärtiges
Amt (AA),
Bundesministe
rium des
Umwelt,
Naturschutz,
Bau- und
Reaktorsicherh
eit (BMUB)
(14)

Technisches
Hilfswerk
(THW),
HelmholtzZentrum für
Umweltforsch
ung (UFZ) (29)

Technisches
Hilfswerk
(THW)
(89.383)

Deutsches
Rotes Kreuz
(DRK),
Deutscher
Wetterdienst
(DWD) (0.046)

Deutsches
Rotes Kreuz
(DRK)
(0.331)

3

Technisches
Hilfswerk
(THW) (41)

Deutsches
Komitee für
Katastrophenv
orsorge
(DKKV),
Deutscher
Wetterdienst
(DWD),
Geoforschungs
zentrum
Potsdam
(GFZ),
Bundesministe
rium für
Wirtschaftliche
Zusammenarb
eit und
Entwicklung

Institut für
Rettungsingen
ieurwesen
und
Gefahrenabw
ehr and der
FH Köln (27)

Deutsches
Rotes Kreuz
(DRK) (81.890)

Technisches
Hilfswerk
(THW),
HelmholtzZentrum für
Umweltforsch
ung (UFZ),
Deutsches
Komitee für
Katastrophenv
orsorge
(DKKV) (0.045)

Bundesamt
für
Bevölkerun
gsschutz
und
Katastrophe
nhilfe (BBK)
(0.332)
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(BMZ),
Bundesanstalt
für
Gewässerkund
e (BfG) (13)

4

HelmholtzZentrum für
Umweltfors
chung (UFZ)
(40)

Deutsches
Rotes Kreuz
(DRK),
Technisches
Hilfswerk
(THW), Center
for Disaster
Management
and Risk
Reduction
Technology
(CEDIM),
Bundesministe
rium des
Innern (BMI)
(12)

Deutsches
Komitee für
Katastrophenv
orsorge
(DKKV) (26)

Bundesamt
für
Bevölkerungss
chutz und
Katastrophen
hilfe (BBK)
(65.978)

Institut für
Rettungsingen
ieurwesen
und
Gefahrenabw
ehr and der
FH Köln
(0.043)

HelmholtzZentrum für
Umweltfors
chung (UFZ)
(0.340)

5

Deutsches
Komitee für
Katastrophe
nvorsorge
(DKKV) (39)

HelmholtzZentrum für
Umweltforsch
ung (UFZ),
Umweltbunde
samt (UBA mit
KOMPASS,
Tatenbank,
Stadtklimalots
e), United
Nations
University
Institute for
Environment
and Human
Security
(UNU/EHS) ,
Bundesamt für
Seeschifffahrt
und
Hydrographie
(BSH) (11)

Deutscher
Wetterdienst
(DWD) (25)

Deutscher
Wetterdienst
(DWD)
(48.519)

Katastrophenf
orschungsstell
e (FU Berlin)
(0.042)

Deutscher
Wetterdien
st (DWD)
(0.358)

(Note: The above-presented social network analysis metrics have been calculated for all the actors
of the German network and are presented in Annex II – Table A.2)
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Degree

Figure 6: Degree centrality - Graphical representation of strong communication and collaboration
interactions among all 34 actors that were invited to participate in the SNA. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ degree centrality value. The second graph provides a ‘zoom in’ to the actors with the five highest
degree centrality values.

In-degree
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In-degree

Figure 7: In-degree centrality - Graphical representation of strong communication and collaboration
interactions among all 34 actors that were invited to participate in the SNA. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ in-degree centrality value. The second graph provides a ‘zoom in’ to the actors with the top five
highest in-degree centrality values.
Outdegree
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Figure 8: Out-degree centrality - Graphical representation of strong communication and collaboration
interactions among all 34 actors that were invited to participate in the SNA. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ out-degree centrality value. The second graph provides a ‘zoom in’ to the actors with the top five
highest out-degree centrality values.

Betweeness centrality
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Figure 9: Betweenness centrality - Graphical representation of strong communication and collaboration
interactions among all 34 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ betweenness centrality value. The second graph provides a ‘zoom in’ to the actors with the five
highest betweenness centrality values.

genvector centrality
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Eigenvector centrality

Figure 10: Eigenvector centrality - Graphical representation of strong communication and collaboration
interactions among all 34 actors that were invited to participate in the SNA. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ Eigenvector centrality value. The second graph provides a zoom in on the actors with the top five
Eigenvector centrality values.

Clustering coefficient
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Clustering coefficient

Figure 11: Clustering coefficient - Graphical representation of strong communication and collaboration
interactions among all 34 actors that were invited to participate in the SNA. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ clustering coefficient value. The second graph provides a ‘zoom in’ to the actors with the lowest
five clustering coefficient values.
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Table 5, 6 and 7 provide numerical summaries of the interactions among the German actors,
clustered per type of interactions and the following three characteristics: organisation type (Table
5), sector to which each actor belongs (Table 6) and its area of expertise (Table 7). Finally Figures 1213 present the output of the cluster analysis for the German network.

Table 5: Number of the different types of interactions as indicated by the actors of the German network
(CCA, DRR, CCA & DRR), per type of organisation.
Non
indicated

CCA

DRR

CCA & DRR

Total

Research Institutes

5

21

40

78

144

National government body

4

31

38

42

115

Non-Governmental organisations

0

12

24

30

66

Company

9

0

7

4

20

Organisation type / Interaction type

Table 6: Number of the different types of interactions as indicated by the actors of the German network
(CCA, DRR, CCA & DRR), per sector to which each organisation belongs.
Non
indicated

CCA

DRR

CCA & DRR

Total

Public

9

52

78

120

259

Private

9

0

7

4

20

Third

0

12

24

30

66

Sector / Interaction type

Table 7: Number of the different types of interactions as indicated by the actors of the German network
(CCA, DRR, CCA & DRR), per area of expertise of the organisation.
Non
indicated

CCA

DRR

CCA & DRR

Total

CCA

0

5

0

4

9

DRR

3

24

59

46

132

CCA & DRR

15

35

50

75

175

Area of expertise / Interaction type
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Figure 12: Output of the cluster analysis conducted for the German network based on the level of intensity. The top
graph depicts all interactions among the actors in the network, while the second depicts combined interactions.
Answers indicating an interaction of level 1 (awareness but no interaction) were excluded from the analysis.
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Figure 13: Output of the cluster analysis for the German network based on the type of interaction. The first graph
depicts all interactions among the actors in the network, while the second depicts combined interactions.
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Interactions with international actors
The one-way interactions between the national level actors included in the network of Germany and
a preselected set of international actors were also investigated. Table 8 provides a summary of the
basic characteristics of the network and the interactions considered in this second analysis for
Germany.
Table 8: Basic characteristics of the German network (interactions between national and international
actors)
Metric

Number

Vertices

21

Total Edges

51

Graph Density

0.121

In the case of the assessment of the interactions between national and international actors only the
interactions indicated from the former to the latter were considered. For this reason, in-degree
centrality was the only SNA metric that was calculated in this case. Based on this metric, the
following ranking emerged: UNISDR (13), UNEP (10), PreventionWeb (8), DG RTD (8) DG CLIMA (8)
Climate-ADAPT (4).
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4.2 Italy
Box 4: Summary of the observations for the Italian network and SNA
•
•
•

•

•

•

•

•

•

•
•

•
•

39 out of the 43 invited actors accepted to participate in the SNA survey for Italy;
71% of the sample that participated in the survey consisted of public sector actors while
the rest was almost equally divided in the private (13%) and third sector (16%);
Research institutes was the largest group in terms of organisation types (17 actors);
followed by included national and regional government bodies (6 and 4 actors
respectively), non-governmental organisations (5), networks (3), private companies (2), a
platform and one actor classified under the ‘other’ category;
In terms of the area of expertise 48.7% of the respondents reported that the work of
their organisation relates to both fields of CCA and DRR. 35.1% of the organisations that
participated in the survey had an expertise in the field CCA and the remaining 16.2%
works primarily in the field of DRR;
Among the four levels that reflected the interactions’ intensity, strong collaboration was
the one of the highest number of interactions (340), compared to the other three: weak
communication (200), strong communication (146), weak collaboration (146);
A regional government body (Regione Emilia-Romagna), national governmental bodies
(ENEA, Ministero dell’ Ambiente) and two research institutes, one coming from the public
(ISPRA) and one from the private sector (Fondazione CMCC) had the highest degree
centrality values, indicating their ability to interact directly with other actors and share
information in their networks;
Ranking of the in-degree centrality metric, which considers the number of interactions
that an actor receives from other actors in its network, showed that national (Ministero
dell’ Ambiente, ENEA, DPC) and regional government bodies (Regione Emilia-Romagna,
Regione Lombardia), as well as public (ISPRA) and private research institutes (Fondazione
CMCC) had the highest values in this metric;
A public research institute (CNR-ISRA), a company (CLIMALIA), a national and a regional
governmental body (ENEA and Regione Emilia Romagna), a private research institute
(FEEM) and third sector network (Coordinamento Agende 21 Locali Italiane) had the
highest scores when considering the number of interactions indicated by the survey
participants towards other actors in the network under study (out-degree centrality);
Considering the values of the betweenness centrality metric, we saw that a company
(CLIMALIA), a public (CNR-IRSA) and a private research institute (FEEM) and two national
governmental bodies (ENEA and Ministero dell’Ambiente) and one regional government
body (Regione Emilia-Romagna) had the highest values, reflecting their potential to
connect disconnected groups, to broker opinions and to control information flow;
No DRR interactions were indicated by networks, companies and the platforms, while
very few were indicated by regional governmental bodies and NGOs (3/ 74 and 5/91);
Private sector actors indicated almost 50% of their interactions as being related
predominantly to CCA (60/125); half of the interactions of the third sector actors were
related to both fields (60/121); a more mixed picture was observed for the public sector
actors, with their interactions being predominantly related to both fields (230/575);
Actors from all different areas of expertise (CCA, DRR, CCA & DRR) indicated a higher
number of interactions with the actors whose field coincided in their area of expertise.
DG-CLIMA was the international actor with whom national actors in the Italian network
indicated more interactions, followed by Climate-ADAPT.
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4.2.1 Country profile
Italy covers about 300,000km2 and has a very diverse geography and climate across its territory. The
country is prone to a number of natural and man-made hazards including earthquakes, volcanic
eruptions, floods, landslides, mudflows and fire (Zuccaro et al., 2017), often resulting in costly
disasters in terms of death tolls and economic disruption.
Many of these risks are expected to exacerbate as a result of climate change. As described in the
National Adaptation Strategy (NAS) of Italy (Castellari et al., 2014c) and other relevant reports (e.g.
Medri et al., 2013; Zuccaro et al., 2017), climate change projections for the Mediterranean region
foresee an increase in temperature, changes in precipitations patterns in the form of a decrease in
the average rainfall and an increase in the number of extreme precipitation events, with the latter
likely increasing the likelihood of hydrogeological events in the future. Possible impacts due to
climate change include (Castellari et al., 2014c):
•
•
•
•
•
•
•
•
•

pressure on water resources, with a subsequent impact on water quality and availability;
alterations of the hydro-geological regimes, leading, among others, to an increased risk of
landslides, mudflows and flash floods;
land degradation, soil erosion and desertification;
greater risk of forest fires and droughts;
loss of biodiversity and natural ecosystems;
flooding and coastal erosion;
reduction of agricultural productivity;
impacts on human health, especially among the most vulnerable groups;
economic losses due to the effects of climate change on urban and rural infrastructures,
interruptions or inaccessibility of the transport network etc.

Climate Change Adaptation in Italy: policy context, key actors and recent developments
The Ministry of the Environment, Land and Sea (Ministero dell'Ambiente e della Tutela del Territorio
e del Mare’29) is the main actor responsible for development and coordination of climate policies in
Italy30, including those related to climate change adaptation. More specifically, Division II – “Climate
and environmental certification”31 of the Directorate General for Climate and Energy (CLE)32 is
tasked, among others, with developing national adaptation and mitigation strategies; promoting
initiatives and identifying instruments for managing the effects of climate change; adopting
measures to meet Italy’s commitments according to international agreements and frameworks (e.g.
UNFCCC); supporting the emission trading committee and the technical committee for GHG
emission; supporting the development of sustainable cities, sustainable mobility and mobility
management; contributing to the drafting and preparation of agreements with local entities;
ensuring the alignment with European directives; and promoting relevant research and technical
activities33.
When looking at policies coordinated at the national level, the Italian NAS is the first important
milestone in the field of CCA policy in Italy. Preparatory work initiated in 2007 during the National
Conference on Climate Change in Rome (Medri et al., 2013). Officially, however, the technical29

http://www.minambiente.it/
http://climate-adapt.eea.europa.eu/countries-regions/countries/italy
31 The other two divisions are: Division I - Budget, internal control and support activities and Division III - Environmental interventions,
energy efficiency and alternative energy
32 Information on the other six directorate general offices of the Ministry can be found here: http://www.minambiente.it/pagina/direzionigenerali
33 http://www.minambiente.it/pagina/direzione-generale-il-clima-ed-energia-cle
30
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scientific work, which supported the development of the Italian NAS, initiated only in July 2013 and
was concluded a year later (Russel et al., 2018) with the publication of three reports: (i) a report on
the state of scientific knowledge on impacts, vulnerability and adaptation to climate change in Italy
(Castellari et al., 2014a), (ii) a technical-legal report of the National Strategy of Adaptation to Climate
Change providing an analysis of relevant EU and national legislation for impacts, vulnerability and
adaptation to climate change (Castellari et al. 2014b), and (iii) the document of the national
adaptation strategy (‘Elementi per una Strategia Nazionale di Adattamento ai Cambiamenti
Climatici’) itself (Castellari et al., 2014c).
The development of the Italian NAS followed the “Guidelines on developing adaptation strategies”
(EC, 2013b), included in the EU Adaptation Strategy (EC, 2013a) Package, and involved a high
participation of interested stakeholders through an on-line public review and ad hoc public
consultations.
The Ministry adopted the Italian NAS in June 2015 with the Directorial Decree n.8634 (Article 1). This
defined the objectives of the Strategy, including the provision of a national vision, guidelines and
recommendations on short-term (2020) and long-term (2050) actions at national and regional level
as the main objectives of the Strategy (Russel et al., 2018). Also it identified key sectors and crosssectoral issues in an attempt to support the effective mainstreaming of adaptation in sectoral
policies and enhance coherence across different policy domains. Furthermore, it included a series of
objectives, including the need to define clearly the roles and responsibilities of different institutions
towards the implementation of the NAS and the need to estimate adaptation costs in different
sectors.
The adoption of the Italian NAS was followed by the initiation of the work on the National
Adaptation Plan (‘Piano Nazionale di Adattamento ai Cambiamenti Climatici - PNACC’35) in summer
2016, under the lead of the Foundation Euro-Mediterranean Center on Climate Change (Fondazione
CMCC)36. While the Strategy prepared the ground for adaptation actions, especially by initiating
planning activities at different governance levels, the Plan intends to provide specific guidance to
ministries, regions, local authorities, as well as technical-scientific information to support adaptation
mainstreaming within key policy processes 37, 38.
Specifically, the Plan39 aims to provide an up-to-date overview of current and future climate trends
at the national level, to identify a list of possible adaptation actions and measures, and to set the
basis towards the development of monitoring and evaluation tools40. Using a set of indicators, the
Plan defines climatic macro-regions, which are areas characterized by the same current climatic
conditions and the same climatic projections and identifies areas and sectors at high risk, based on
an analysis of impacts and vulnerabilities 41. Finally, the Plan foresees the operationalization of two
main instruments established by the Italian NAS through the Directorial Decree n.86, aiming to
support a participatory approach to the implementation of the Plan. The first instrument is the
Permanent Forum (i.e. Forum permanente), which has the twofold objective of fostering: i)
information and public awareness on climate change; and ii) education on adaptation practices and
solutions. The activities of the Forum are to be supported by a dedicated web-platform facilitating
34

http://www.minambiente.it/sites/default/files/archivio/normativa/dd_16_06_2015_86_snac.pdf
www.minambiente.it/sites/default/files/archivio_immagini/adattamenti_climatici/documento_pnacc_luglio_2017.pdf
36 www.cmcc.it
37 http://climate-adapt.eea.europa.eu/countries-regions/countries/italy
38 https://unfccc.int/files/national_reports/annex_i_natcom/submitted_natcom/application/pdf/258913076_italy-nc7-2italy_seventh_national_communication_final.pdf
39 http://www.minambiente.it/sites/default/files/archivio_immagini/adattamenti_climatici/documento_pnacc_luglio_2017.pdf
40 https://unfccc.int/files/national_reports/annex_i_natcom/submitted_natcom/application/pdf/258913076_italy-nc7-2italy_seventh_national_communication_final.pdf
41 http://www.minambiente.it/comunicati/ambiente-parte-consultazione-su-piano-nazionale-adattamento-cambiamenti-climatici
35
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communication and interaction among the Ministry, research centres, the press and civil society at
large42. The second instrument is the National Observatory (i.e. Osservatorio Nazionale)43, to be
composed by regional and local representatives and with the aim of identifying sectoral and local
priorities and favoring the subsequent monitoring of the chosen adaptation measures. By including
different institutional actors operating on the same territory, it intends to promote coordination
among them and timely knowledge exchange and dialogue.
Following the principles of transparency and participation, upon its completion, the draft Plan
underwent through a public consultation process for a three-month period (August - October
2017)44. The collected feedback was carefully reviewed and necessary changes were implemented
where possible. The revised plan was submitted for its consideration to the Italian Ministry of the
Environment, Land and Sea in December 2017.
Further to the adaptation policies coordinated at the national level, a range of initiatives have been
designed and implemented by Italian regions, provinces, municipalities and cities. For example, so
far, several regions have already an adaptation strategy or plan in place (e.g. Lombardia, EmiliaRomagna, Autonomous Province of Trento, Valle d’Aosta) and in other cases adaptation is
considered as a cross-cutting issue in governance models (e.g. Sardegna, Calabria, Puglia)45. Likewise,
at the local level, Italian cities have started being rather active in this field, by having already
adopted a city adaptation strategy (e.g. Comune di Bologna) and/or through the European Covenant
of Mayors for Climate and Energy programs (e.g. Lazio, Abruzzo) 46.
Finally, adaptation initiatives in Italy, have not been limited to the development and implementation
of policies specific to the field of CCA. Earlier initiatives were implemented in the context of policies
related, for example, to environmental protection, prevention of natural hazards, sustainable
management of natural resources and health just to mention a few (e.g., White Paper on Rural
Development, National Biodiversity Strategy, the National Action Plan to combat drought and
desertification) (Medri et al., 2013).

Disaster Risk Reduction in Italy: policy context, key actors and recent developments
Disaster risk management is a core competence of the National Civil Protection Service (NCPS),
established by Law 225/1992 and comprises State central administrations, Regions, Provinces,
Autonomous Provinces, municipalities and mountain communities (Italian Parliament, 1992). The
NCPS is organized around four directives: prediction, prevention, response and recovery from both
natural and man-made disasters. Funding principles of the NCPS are those of subsidiarity,
differentiation and adequacy. This entails that competences for both emergency prevention and
management are attributed to the level of authority that is closest to citizens. At the lowest level,
Mayors have operational responsibility within their territories. When municipal resources are not
sufficient, the next levels of authority, i.e. the Province, Region or central government, are called
into play.
The Department of Civil Protection (DCP), established within the Prime Minister’s Office, is
designated as the coordinating body of the NCPS and is responsible for forecasting, preparedness,

42

A knowledge platform is already available (http://www.pdc.minambiente.it/). This platform has been conceived as a tool for sharing
good practices in the field of environment and climate suitable to be replicated and transferred, as well as networking among all those
who have developed good practices in the Environment and Climate sectors with potential "replicators". It is organised around 8 themes,
including that of ‘Climate’. This platform is managed by the Ministry of the Environment, Land and Sea.
43 Both of these instruments were considered already in the Presidential Decree of 2015 with ratified the adoption of the Italian NAS.
44 http://www.minambiente.it/pagina/consultazione-su-piano-nazionale-adattamento-cambiamenti-climatici
45 https://climate-adapt.eea.europa.eu/countries-regions/countries/italy
46 http://climate-adapt.eea.europa.eu/countries-regions/countries/italy. Accessed on 17.12.17
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emergency response, risk mitigation and recovery. The DCP is tasked of coordinating the activities
carried out by the different levels of government and the so-called “operative structures”. The latter
include the National Fire Department, the National Forestry Corps, the Armed Forces, the Police, the
National Health Service, the Italian Red Cross, volunteer organizations, the scientific community and
other relevant public and private institution or organizations. The DPC also coordinates the National
Platform for Disaster Risk Reduction, created by Prime Minister’s Decree n. 66/2008 to ensure the
full implementation of the Hyogo Framework for Action (HFA) and now the Sendai Framework for
DRR (PCM, 2008). Although the Prime Minister’s Directive of April 6 th 2013 mandated the
establishment of a Committee for orientation and coordination within the Platform (PCM, 2013), the
provision has not been implemented yet.
Law n.225/1992 also establishes two main collegial bodies. The Major Risk Commission
(“Commissione grandi Rischi”) serves as a link between the civil protection administration and the
scientific communities. The commission is focused on risk assessment and deals with forecasting,
monitoring, surveillance and risk prevention of both natural and technological disasters. It is
organized around five thematic areas, focusing on: i) earthquakes; ii) weather, hydrogeological,
hydraulic and landslides risks; iii) chemical, nuclear, industrial and transports-related risks; iv)
environmental risk; v) forest fires. Since 2006, the Commission is independent from the DCP as
chaired and composed by qualified external experts. The Commission is in charge for 5 years and is
mandated to meet at least once a year. The organizations and functions of the Commission were
redefined in 2011 (PCM, 2011), and its composition renewed in October 2017 (PCM, 2017). The
other collegial body, the Civil Protection Operation Committee, is tasked of the unified and
coordinated deployment of emergency management measures.
With respect to the prediction activities, since 2004 the NCPS relies on a National Warning System
collecting, monitoring and sharing a wide range of meteorological, hydrogeological and hydraulic
data. The System is composed of Regional Functional centres (one for each Region and Autonomous
Provinces) and the Central Functional Centre at the DCP. In terms of prevention, Regions and
Provinces are mandated to prepare forecasting and prevention programmes on the basis of specific
guidelines provided by the CPD. The Programmes aim at identifying priorities and modalities for civil
protection actions, according to different hazards, territorial vulnerabilities and available financial
resources. They serve as a basis for drafting the respective Emergency Plans, which include the
operative procedures to be implemented in the case of an adverse event. Provinces and
municipalities are in charge of implementing the prediction and prevention activities detailed in the
Programmes.
With respect to hydrogeological risk, a number of relevant initiatives were introduced with Law
221/215 “Environmental Provisions to the Italian Financial Act” (Italian Parliament, 2015). Among
them, Article 52 creates a mechanism for municipalities to remove or demolish unauthorized
structures and properties in the areas exposed to hydrogeological risk. Article 59 modifies Legislative
Degree 152/2006 (Italian Government, 2006) to include ‘River Contracts’ as voluntary strategic
planning instruments aimed at safeguarding water resources and reducing flood risk, while
contributing to local development.
Finally, the considerable attention recently placed by the XVII Legislature (2013-2018) on reducing
hydrogeological risk should be noted. A dedicate Mission Structure of the Italian Prime Minister
Office called ‘Italia Sicura’ (Safe Italy) was set in 2014 with the main objective of accelerating the
planning, design and realization of a number of measures against hydrogeological risk and with a
main focus on prevention (PCM, 2014). The establishment of this Structure was accompanied by the
designation of the presidents of the regions as commissaries of the government for the measures
against hydrogeological risk as a way to simplify the bureaucratic processes related to the realization
of infrastructural measures (Italian Government, 2014). Italia Sicura released a first Plan against
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flood risk in Metropolitan areas in August 2015, which mobilized 1.3 billion euros for flood defence
measures across Italy. This served as the basis for the National Plan of activities and interventions
and the financial plan for hydrogeological risk reduction released in May 2017 and detailing all the
infrastructural prevention measures planned or in progress at the regional level. The Plan also
includes the Guidelines for the planning and design of measures against hydrogeological risk,
elaborated in partnership with the academic community. The Guidelines were discussed in
December 2017 with 144 experts with the aim of reflecting on the effectiveness of policies
supporting disaster risk reduction in the country and to identify criteria for the elaboration of a
dynamic catalogue of best practices.

Evidence of synergies between CCA and DRR
The integration between DRR and CCA policies at the country level is still at an early stage. As
described above, DRR activities mainly fall under the competence of the NCPS while CCA is largely
framed as an environmental issue and thus dealt with by the Ministry of Environment, Land and the
Sea. However, the NCPS’ progressive shift towards a proactive rather than reactive approach offers
opportunities for enhanced coherence with CCA interventions. This is exemplified by the inclusion of
important DRR-related innovation in the recently released Civil Protection Code (Italian Government
2018). While reorganizing and integrating the current legislative framework, the Code introduced
the possibility to declare the State of Mobilization of the NCPS, in order to activate the system also
in the prevention phase and mitigate the ample resort to the State of Emergency as a way to cope
with disasters. The reform also reorganizes the financial instruments supporting the NCPS and now
composed of: i) a national fund for prediction and prevention activities; ii) a fund for national
emergencies; iii) Regional Funds for civil protection.
Further possibilities for integration are offered by the “Guidelines for the planning and design of
measures against hydrogeological risk” elaborated by Italia Sicura, which call for considering climate
change scenarios when designing structural measures against floods, landslides and coastal
phenomena.
Finally, the national adaptation strategy of Italy and more recently the draft national adaptation
plan, took into consideration important disaster risks that are expected to be further exacerbated as
a result of climate change (e.g. hydro-geological risks). The former includes also section on disaster
risk reduction and climate change adaptation (‘La riduzione del rischio di disastri e l’adattamento’),
with subsections dedicated to the management of disaster risks and climate change adaptation, and
the role of the insurance industry in it.

46

Platform for climate adaptation & risk reduction
www.placard-network.eu

4.2.2 Overview of the Italian network
A total of 39 out of the 4347 invited participants from all across the country provided responses to
the survey, corresponding to a 90.7% response rate (the list of all the actors invited to participate in
the SNA of Italy, along with a description of their mission can be found in Annex III - Table A.3).
71.1% of the respondents indicated that they represented organisations from the public sector,
while 15.8% and 13.1% of the network represented organisations from the third and private sector
respectively48. In terms of the main area of expertise 48.7% of the respondents reported that the
work of their organisation relates to both fields of CCA and DRR. 35.1% of the organisations that
participated in the survey had an expertise in the field CCA and the remaining 16.2% works primarily
in the field of DRR. In terms of the organisation types, research institutions composed the largest
group in the Italian network, with 17 actors. The majority of them work in both areas of CCA and
DRR (11), while the rest were equally divided in the other two fields in terms of their expertise (3
actors in each field). The rest of the network included national and regional government bodies (6
and 4 actors respectively), non-governmental organisations (5), networks (3), private companies (2),
a platform and one actor classified under the ‘other’ category (Figure 14).
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Figure 14: Graphical distribution of the Italian network per area of expertise (CCA, DRR, CCA & DRR) and
organisation type.49

The higher representation of research institutions in the Italian network resulted, to a large extent,
from the decision to consider the different institutes of the National Research Council of Italy
(Consiglio Nazionale della Ricerche - CNR) as different actors in the network. While it can be argued
that other organisations considered here have structures similar to that of CNR (i.e. different units,
divisions or research groups), in this particular case the different foci of the institutes and the
activities in which each of one of them is involved underpinned our final decision to consider them
separately and not as a single actor. Another reason for the high number of research institutes
relates to the effort to include in the network representatives both from the public and the private
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The four invited actors that did not respond to the survey included a non-governmental organisation, a public research institute, one
national association and an agency working in the area of agriculture.
48 One respondent representing a network did not provide an answer to the question relevant to the sector.
49 Two respondents, one representing a national and the other representing a regional government body, did not provide an answer to
indicate an area of expertise and thus are not considered in Figure 12.
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sector so to consider the diversity in their specific mandates. ISPRA (‘Istituto Superiore per la
protezione e la ricerca ambientale’) - the Italian National Institute for Environmental Protection and
Research, for example, is a public research institute whose activities are strongly related to the
agenda of the Ministry of the Environment and the Protection of the Territory and the Sea
(‘Ministero dell'Ambiente e della Tutela del Territorio e del Mare’). Likewise, ISTAT (‘Istituto nazionale
di statistica’) has a very specific role to provide national statistics related to a wide range of fields
including those of CCA and DRR. Other institutes, both public and private ones, such as the
Fondazione CIMA, Fondazione CMCC, Fondazione FLA, FEEM, PLINIVS, INGV to mention a few, have
wider objectives and agendas. Such differences are expected to influence the interactions of the
organisation and thus this information is important to be captured.

4.2.3 Social network and cluster analysis
Social network analysis for the Italian network considered the responses of 39 out of the 43 actors
that were invited to participate in the Italian SNA. In the case of the four actors that were invited but
did not provide a response, we considered only the interactions that the rest of the actors of the
network indicated that they had with the former. Table 9 provides a summary of the basic
characteristics of the network and Figure 15 presents all the connections among the actors in the
Italian network.
Table 9: Basic characteristics of the Italian network (interactions among national level actors)
Metric
Number
Fig. xx: Graphical representation of all the communication
(levels 2-3) and collaboration (levels 4-5)
interactions among all 43 actors that were invited to participate in the network (green:

Vertices
communication, blue: collaboration). For the four actors43
that didn’t participate in the workshop we
considered the interactions that other actors indicated to have with them.

Total Edges

832

Graph Density

0.46

Graphicalrepresentation
representation of
of all
all the
2-3)
interactions
among all (levels
43
Figure Fig.
15: xx:
Graphical
the communication
communication(levels
(levels
2-3)
and collaboration
4-5)
actors
that
were
invited
to
participate
in
the
network.
Green
ties
represent
weak
communication
interactions among all 43 actors that were invited to participate in the network (green: communication,
(level 2) and blue ties represent strong communication (level 3). For the four actors that didn’t
blue: collaboration).
participate in the workshop we considered the interactions that other actors indicated to have with
them.
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Table 10 provides an overview of the different types of interactions (related predominantly to CCA,
DRR or both fields) among the actors of the Italian network per intensity level of these interactions.
Table 10: Number of interactions indicated by the actors that participated in the Italian SNA survey, per
intensity and type of interaction.

Type

CCA

DRR

CCA & DRR

Not
indicated

Total

Weak communication (Level 2)

71

21

72

36

200

Strong communication (Level 3)

64

29

46

7

146

Weak collaboration (Level 4)

58

26

52

10

146

Strong collaboration (Level 5)

118

56

154

12

340

No response & No interaction 50

43

30

35

909

1017

Total

354

162

359

974

1849

Intensity

Table 11 and Figures 16-21 present the output of the social network analysis. Table 11 presents the
ranking of the actors with the top 10 values of the centrality metrics (degree, in-degree, out-degree,
betweenness centrality and Eigenvector) in descending order and for the clustering coefficient in
ascending order. Figures 16-21 present graphically the output of the SNA for the Italian network.
Table 11: Ranking of the Italian actors according to the values of degree, in-degree, out-degree, between
and Eigenvector centrality (10 highest values) and the clustering coefficient (10 lowest values).
Rank

Degree
centrality

In-degree
centrality

Out- degree
centrality

Betweenness
centrality

Eigenvector
centrality

Clustering
coefficient

1

Regione
EmiliaRomagna
(66)

Ministero
dell’Ambient
e (36)

CNR-IRSA (38)

CLIMALIA
(49.40)

ENEA,
Ministero
dell’Ambiente
(0.032)

CLIMALIA
(0.441)

2

ENEA (64)

Fondazione
CMCC (35)

CLIMALIA (36)

CNR-IRSA
(44.83)

Regione
EmiliaRomagna,
ISPRA (0.031)

CNR-IRSA
(0.472)

3

ISPRA (62)

Regione
EmiliaRomagna,
ISPRA (34)

ENEA (33)

FEEM (40.22)

CNR-IRSA,
Fondazione
CMCC, FEEM
(0.030)

ENEA
(0.478)

4

Ministero
dell’Ambient
e (60)

ENEA (31)

Regione
EmiliaRomagna (32)

ENEA,
Ministero
dell’Ambiente,
(34.72)

ARPAE,
CLIMALIA
(0.029)

Ministero
dell'Ambient
e e della
Tutela del
Territorio e

50

This category shows the number of ‘no responses’ and those indicated as ‘level 1’ of the intensity scale which mean
awareness of an actor but absence of interaction.
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del Mare
(0.481)
5

Fondazione
CMCC (58)

DPC,
Regione
Lombardia
(29)

FEEM,
Coordinament
o Agende 21
Locali Italiane
(30)

Regione
EmiliaRomagna
(31.64)

DPC, ISTAT
(0.028)

FEEM
(0.484)

6

CNR-IRSA
(55)

ARPAE (28)

ISPRA, CORILA
(28)

CREA (27.86)

Coordinament
o Agende 21
Locali Italiane
(0.027)

Regione
EmiliaRomagna
(0.486)

7

FEEM (54)

Regione
Piemonte
(27)

CNR-ISAC, FLA
(27)

ISTAT (25.56)

AdbPo, CNRISAC, CREA,
Universita di
Iuav, FLA,
Regione
Piemonte
(0.026)

Coordiname
nto Agende
21 Locali
Italiane
(0.495)

8

DPC (53)

Regione
della
Sardegna
(26)

AdbPo, ISTAT,
CIRF, LTERItalia (26)

Coordinament
o Agende 21
Locali Italiani
(23.31)

Regione della
Sardegna,
Regione
Lombardia,
CORILA, CIRF,
Italia Sicura
(0.025)

ISPRA
(0.518)

9

ARPAE (51)

Universita di
Iuav, CREA
(25)

Italian Climate
Network (25)

ISPRA (22.78)

Italian Climate
Network,
CNR-IRPI,
Fondazione
CIMA (0.024)

Fondazione
CMCC (0.52)

10

AdbPo,
ISTAT (50)

FEEM,
AdbPo,
ISTAT (24)

Ministero
dell’Ambiente,
DPC (24)

Fondazione
CMCC (21.11)

INVG,
Legambiente
(0.023)

CREA (0.523)

(Note: The above-presented social network analysis metrics have been calculated for all the actors
of the Italian network and are presented in Annex III – Table A.4)
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43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5) and blue ties represent
strong collaboration (level 6). For the four actors that didn’t participate in the workshop we
considered the interactions that other actors indicated to have with them. Node size is determined
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Figure 16: Degree centrality - Graphical representation of strong communication and collaboration
interactions among all 43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ degree centrality value. The second graph provides a ‘zoom in’ on the actors with the top ten
degree centrality values.

Fig. xx: Graphical representation of strong communication and collaboration interactions among all
43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5) and blue ties represent
strong collaboration (level 6). For the four actors that didn’t participate in the workshop we
considered the interactions that other actors indicated to have with them. Node size is determined
by the actor’s in-degree centrality value. On the right, a zoom in on the actors with the top ten
degree centrality values.
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Figure 17: In-degree centrality - Graphical representation of strong communication and collaboration
interactions among all 43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ in-degree centrality value. The second graph provides a ‘zoom in’ on the actors with the top ten
in-degree centrality values.
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43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5) and blue ties represent
strong collaboration (level 6). For the four actors that didn’t participate in the workshop we
considered the interactions that other actors indicated to have with them. Node size is determined
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degree centrality values.

Figure 18: Out-degree centrality - Graphical representation of strong communication and collaboration
interactions among all 43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ out-degree centrality value. The second graph provides a ‘zoom in’ on the actors with the top ten
out-degree centrality values.

Fig. xx: Graphical representation of strong communication and collaboration interactions among all 53
43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5) and blue ties represent
strong collaboration (level 6). For the four actors that didn’t participate in the workshop we
considered the interactions that other actors indicated to have with them. Node size is determined
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Figure 19: Betweenness centrality - Graphical representation of strong communication and collaboration
interactions among all 43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ betweenness centrality value. The second graph provides a ‘zoom in’ on the actors with the top
ten degree centrality values.

54

Fig. xx: Graphical representation of strong communication and collaboration interactions among all
43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5) and blue ties represent
strong collaboration (level 6). For the four actors that didn’t participate in the workshop we
considered the interactions that other
actorsforindicated
to have with
them.
Node size is determined
Platform
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by the actor’s eigenvector centrality value. On the right, a zoom in on the actors with the top ten
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degree centrality values.

Figure 20: Eigenvector centrality - Graphical representation of strong communication and collaboration
interactions among all 43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ eigenvector centrality value. The second graph provides a ‘zoom in’ on the actors with the top
ten degree centrality values.

Fig. xx: Graphical representation of strong communication and collaboration interactions among all
55
43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5) and blue ties represent
strong collaboration (level 6). For the four actors that didn’t participate in the workshop we
considered the interactions that other actors indicated to have with them. Node size is determined
by the actor’s clustering coefficient value. On the right, a zoom in on the actors with the top ten
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Figure 21: Clustering coefficient - Graphical representation of strong communication and collaboration
interactions among all 43 actors that were invited to participate in the network. Green ties represent strong
communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is determined by
the actors’ clustering coefficient value. The second graph provides a ‘zoom in’ on the actors with the ten
lowest values of the clustering coefficient.

Table 12, 13 and 14 and Figure 22 to 27 provide numerical summaries and selected examples of
graphical representations of the different interaction types per organisation type (Table 12 and
Figures 22-23), sector to which each actor belongs (Table 13 and Figures 24-25) and area of expertise
(Table 14 and Figures 26-27). Finally Figures 28-29 present the output of the cluster analysis.
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Table 12: Types of interactions (CCA, DRR, CCA & DRR) as indicated by the actors of each organisation type.
Non
indicated

CCA

DRR

CCA & DRR

Total

Regional government body

8

31

3

32

74

National government body

14

45

47

37

143

Networks

2

42

0

23

67

Companies

7

41

0

3

51

Non-Governmental organisations

21

25

5

40

91

Research Institutes

5

119

74

177

375

Platform

2

6

0

0

8

Organisation type/ Interaction type

Figure 22: Graphical representation of CCA (green), DRR (red), CCA&DRR (blue) interactions as indicated by
the regional government body actors present in the network, for both communication (level 2-3) and
collaboration (level 4-5).

Figure 23: Graphical representation of CCA (green), DRR (red), CCA&DRR (blue) interactions as indicated by
networks for both communication (level 2-3) and collaboration (level 4-5).
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Table 13: Types of interactions (CCA, DRR, CCA & DRR) as indicated by the actors of each sector (public,
private, third).
Non
indicated

CCA

DRR

CCA & DRR

Total

Public sector

33

208

104

230

575

Private sector

9

60

23

33

125

Third sector

21

35

5

60

121

Sector / Interaction type

Figure 24: Graphical representation of CCA (green), DRR (red), CCA&DRR (blue) interactions between private
sector actors for both communication (level 2-3) and collaboration (level 4-5).

Figure 25: Graphical representation of CCA (green), DRR (red), CCA & DRR (blue) interactions between third
sector actors for both communication (level 2-3) and collaboration (level 4-5).
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Table 14: Types of interactions (CCA, DRR, CCA & DRR) as indicated by the actors with different areas of
expertise (CCA, DRR, CCA & DRR).
Non
indicated

CCA

DRR

CCA & DRR

Total

CCA

16

190

4

42

252

DRR

6

4

65

42

117

CCA & DRR

31

95

59

233

418

Area of expertise / Interaction type

Figure 26: Graphical representation of the interactions of the actors that have indicated CCA as their area of
expertise CCA (green), DRR (red), CCA & DRR (blue).

Figure 27: Graphical representation of the interactions of the actors that have indicated DRR as their area of
expertise CCA (green), DRR (red), CCA & DRR (blue).
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Figure 28: Output of the cluster analysis of the Italian network based on the levels of intensity. The top graph depicts all
interactions among the actors in the network, while the second depicts combined interactions. Answers indicating an
interaction of level 1 (awareness but no interaction) were excluded from the analysis.
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Figure 29: Output of the cluster analysis of the Italian network based on the type of interaction. The top graph depicts all
interactions among the actors in the network, while the second depicts combined interactions.
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Interactions with international actors
In the second exercise for the Italian network we explored the one-way interactions between the
national level actors of the Italian network and a pre-selected set of international level actors. Table
15 provides an overview of the basic characteristics of this network and its interactions and Table 16
provides a numerical summary of interactions per type and intensity level of interactions for each of
the international actors.

Table 15: Basic characteristics of the Italian network (interactions between national and international level
actors)
Metric

Number

Vertices

39

Total Edges

109

Graph Density

0.715

Table 16: Number of interactions from national to international actors per type and intensity of interaction.
Interaction

CCA

DRR

CCA & DRR

Awareness

Communication

Collaboration

DG CLIMA

15

0

8

8

15

11

Climate-ADAPT

13

0

9

10

12

11

UNEP

6

2

9

14

9

11

DG RTD

5

1

11

16

7

11

UNISDR

1

7

4

19

3

9

PreventionWeb

1

3

3

12

2

5

Actors

Considering the rationale behind this exercise, in-degree centrality was considered as the most
suitable social network analysis metric. Figure 30 shows the ranking of the international actors as
emerged from the calculation of the above-mentioned metric: DG CLIMA (26), Climate-ADAPT (23),
UNEP (20), DG RTD (18), UNISDR (12), PreventionWeb (7).
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Figure 30: Graphical representation of the in-degree metric calculated for the six international actors. Green
ties represent interactions related predominantly to CCA, red ties represent interactions related
predominantly to DRR and blue ties represent interactions related both to CCA and DRR.
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4.3 Switzerland
Box 5: Summary of the observations for the Swiss network and SNA
•
•
•
•

•
•

•

•

•

•
•
•

The SNA for Switzerland consider twenty-one out of the thirty-nine invited actors
accepted to participate in the survey (53.8% response rate);
71.4% of the sample that participated in the survey consisted of public sector actors and
the rest of third sector actors;
National government bodies formed the largest group in terms of organisation types (7
actors), followed by the group of research groups (5), networks (3), non-governmental
organisations (3), portals (2) and one actor whose type was identified as ‘other’;
‘DRR’ was the main area of expertise for 50% of the participants. 35% of the group
indicated their expertise in both fields, and only 15% of the actors were specialised only
in CCA;
Among the four levels that reflected the interactions’ intensity, weak communication and
strong collaboration were indicated more times (132 and 128 respectively);
National governmental organisations (FOCP, SDC, FOAG, PLANALP, PLANAT), a public
research institute (WSL) and a third sector network (Proclim) had the highest degree
centrality values, indicating their ability to interact directly with other actors and share
information in their networks;
Four actors with the high in-degree centrality values (MeteoSwiss, FOEN, ETHZ, EAWAG)
did not participate in the survey. The rest of the actors with high values in this metric
included a national government bodies (FOCP), a public research institute (WSL) and a
public network (PLANAT);
National governmental actors (PLANALP, FOCP SDC, FOAG), research institutes of public
(WSL) and third sectors (OcCC) had the highest scores considering the number of
interactions indicated by the survey participants towards other actors in the network
under study (out-degree centrality);
Considering the values of the betweenness centrality metric, we saw that three national
governmental organisations (FOAG, PLANALP, FOCP), a public research institute (WSL)
and a non-governmental organisation (Swiss Red Cross) had the highest scores, which
indicated their high potential to connect disconnected groups or disseminate
information;
Public sector actors indicated almost twice as many interactions related to DRR (123)
compared to the other two types CCA (61) and CCA & DRR (70);
Actors indicated a higher number of interactions characterised by the same type (CCA,
DRR, CCA & DRR) as their area of expertise.
International actors related to the field of DRR (i.e. UNISDR and PreventioWeb) emerged
as the actors with whom national level actors of the Swiss network had more
interactions.
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4.3.1 Country profile
Switzerland has unique geographical characteristics in that it has a large variety of landscapes and
climatic types, mainly imputable to the high summits of the Alps. The latter constitutes a barrier
between the temperate European and Mediterranean climate and leads to typical mountain effects
such as Föhn or inner-alpine dry valleys. Overall, the climate in Switzerland showcases strongly
marked seasons, with warm summers and cold winters. While the average temperature in summer
months is of 17.5°C, it stays below 2°C during winter months, with around 65mm of rain per month,
equally spread over the seasons51.
In terms of socioeconomic characteristics, Switzerland has about 8.4 million inhabitants, the
majority of whom is spread around the main urban centres such as Zurich, Basel, Berne, Lugano, and
Geneva. More than 75% of the Swiss population lives in urban areas. Being host to a fair share of
foreigners (25% of the total population) and having four different national languages, Switzerland is
a highly multi-cultural country, but with strong traditions, particularly in mountainous regions 52.
Associated with a very low unemployment rate (3%) and a strong economy based mainly on the
tertiary sector, Switzerland has one of the highest living standards in the world and is rated as a
country with high life quality standard by the OECD Better Life Index53.
Switzerland is vulnerable to a wide range of weather and climate-related hazards such as extreme
precipitation, river inundation, rock falls, landslides, windstorms and heat waves. Both mountainous
and lowland cities are impacted by the aforementioned hazards. The most vulnerable sectors are
tourism, energy (hydropower), insurance, agriculture, alpine traffic lines and infrastructures, as well
as a number of natural systems on which the agricultural and tourism sectors are highly dependent
(although such interactions have yet to be well-understood, notably in light of the ecosystem
services they provide). It is also worth pointing out that climate change in Switzerland is happening
faster than in other regions due to its Alpine characteristics. For instance, annual mean air
temperature in Switzerland has increased by 1.75°C between 1864 and 2012, and is projected to rise
more strongly until the end of the century, accompanied by changes in other variables such as
precipitation, snow cover and runoff. During the last 30 years (1983-2012) mean precipitation is
predominantly decreasing in winter and spring. Increases are found in summer, although these
increases are significant only in the central parts of Switzerland. Finally, Swiss glaciers have been
receding since around 1980. In terms of mass, the current loss rate for a sample of eight Alpine
glaciers is estimated as 2-3% per year (Brönnimann et al., 2014).

Climate Change Adaptation in Switzerland: policy context, key actors and recent developments
Since the 1970s and 1980s, environmental concerns have been on the political agenda in
Switzerland. Following debates on nuclear power, industrial waste, chemical hazards and air
pollution, climate change became a topic of interest in the 1990s. In Switzerland, climate policy is
mainly dealt with at the national level, but also at the cantonal level and even in some
municipalities, which often play an important role through land use planning and mitigation of
emissions at the local scale.
The main actor of Climate Change Adaptation in Switzerland is the Federal Office for the
Environment54, which collaborates with other federal agencies (e.g. the Federal Offices for spatial
development, civil protection, public health, energy, transport, agriculture, and economy) within the
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Interdepartmental Committee on Climate (PLANAT, 2013). Such high level of collaboration within
the different federal agencies highlights the true interdisciplinary approach of Switzerland to cope
with CCA-related issues. Other key actors include (i) cantonal universities, e.g. Universities of Bern 55,
Zurich, Basel, Geneva, Fribourg, etc., (ii) federal institutes of technology (ETH Zurich and EPF
Lausanne), which are host to a number of CCA-related research centres, e.g. OCCR at the University
of Bern, C2SM at ETH Zurich56, (iii) federal research institutes and agencies such as Meteoswiss, WSL,
Agroscope, EMPA, EAWAG, (iv) Proclim, which is a national academic network and platform for
knowledge and exchange with Stakeholders, host of the Forum for Climate and Global Change of the
Swiss Academy of Sciences, founded in 1988 57, and (v) an Advisory Body on Climate Change for the
Swiss government namely OcCC58.
Recent developments in CCA-related policy within Switzerland include the implementation of the
CO2 act, which under its revised form, aims at both mitigating future emissions by 20% up to 2020
(compared to the 1990 level), but also to explore and manage future CCA issues that are inevitable
in a +1.5 or +2°C world, mainly by providing a common ground of understanding and a platform for
collaboration among all actors concerned and/or impacted by CCA issues. The action plan of the
National Adaptation Strategy (adopted in 2012) has been implemented in 2014 59, including more
than 60 concrete adaptation measures to be integrated in federal-sectoral policies by 2019 (FOEN,
2012). Finally, having a high degree of independence, each Canton has also created and
implemented a range of adaptation plans and measures, which are in most cases limited to heat
adaptation, so further developments are particularly needed at the cantonal level.

Disaster Risk Reduction in Switzerland: policy context, key actors and recent developments
Due to its peculiar geographical characteristics, Switzerland has long faced numerous natural
hazards, such as floods, avalanches, landslides, and rock falls, which led to a well-established
management of these natural hazards-related issues since several decades.
The main DRR-related actor in Switzerland is the National Platform for Natural Hazard (PLANAT)60,
formally created in 1997. PLANAT seeks at coordinating the implementation of DRR-related
strategies and measures throughout Switzerland, in collaboration with Cantonal offices as well as
with the municipalities at risk. Also this national platform strongly emphasizes on the need to
provide an integrated management of natural hazards and risks rather than a simple and
straightforward risk reduction through grey measures. Other key actors include the Swiss NGO DRR
platform61, which is a network of NGO professionals from around 20 different organizations, aiming
at increasing the resilience of both people and institutions to all aspects of DRR (with CCA included
in most cases), and other federal agencies that include DRR-related issues in their policy
development, such as the Office for Development and Cooperation 62 that strongly invests in disaster
risk reduction, as it is seen as an essential requirement for sustainable development.
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Evidence of synergies between the CCA and DRR fields
In Switzerland there is evidence of synergies between the fields of CCA and DRR at different levels
(cantonal, federal) and in different contexts (private organizations, NGOs, federal agencies). One of
the main evidence lies in a number of reports produced by The National Platform for Natural
Hazards, which describe the landscape of Swiss expertise for DRR and CCA, with a focus on
international cooperation, emphasizing on the projects in the fields of rural development, food
security, water and sanitation, micro insurance or reconstruction that tend to address DRR and CCA
jointly, using the same tools. Such projects are plentiful in Switzerland. For example, the Federal
Office for Environment coordinates a project in the fields of water management and disaster
mitigation that includes risk management with climate change insights, and the Local Emergency
Assessment Response Network, a capacity building approach piloted by Swiss NGOs, aims at training
local experts in developing countries with mainstreamed approaches that integrate DRR and CCA.
It is also worth pointing out that most of the Swiss-based insurers/reinsurers are conducting cuttingedge research in the field of natural disaster modelling, with a number of climatic inputs with
different climate scenarios63. Moreover, Switzerland’s universities and federal research institutes
offer a number of diplomas – often in the form of short specialized certificates – in which notions of
DRR and CCA are integrated within the same formation. A few examples include the CERC-G
(Certificate in Assessment and Management of Geological and Climate-Related Risk) 64 of the
University of Geneva, the CDRR (Certificate of Advanced Studies in Disaster Risk Reduction) 65 of EPF
Lausanne, which explicitly focuses on climate change as one of the main challenge for DRR issues,
and the CEDRIG (Climate, Environment, and Disaster Risk Reduction Integration Guidance) 66
provided by the Swiss Agency for Development and Cooperation. Finally, it should be pointed out
that in the fifth session of the Global Platform for DRR in Cancún, Switzerland appealed for closer
links between DRR, CCA and development cooperation and lobbied among international donors for
more investment in increasing resilience toward climate-related risks and natural hazards in
developing countries, particularly in cities. Being host of the 2019 Global Platform, Switzerland
intends to provide more support in this direction and keep mainstreaming DRR and CCA activities.
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4.3.2 Overview of the Swiss sample
Twenty-one out of thirty-nine invited actors provided responses to the survey carried out in
Switzerland, accounting for a 53.8% response rate (Information on the actors invited to participate
in the survey of Switzerland can be found in Annex IV – Table A.5). The largest part of the sample
(71.4%) came from the public sector, while the remaining one (28.6%) came from the third sector. In
the area of expertise 15% of the respondents indicated that the organisation that they represented
had expertise in the field of CCA, 50% in the field of DRR and 35% in both fields. Finally, one third of
the respondents worked for national government bodies (7), while the rest of the respondents
represented research institutes (5), networks (3), non-governmental organisations (3), portals (2)
and other types of organisations (1) (Figure 31).
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Figure 31: Number of actors included in the Swiss SNA per organisation type and area of expertise67

4.3.3 Social network and cluster analysis
The social network analysis for the Swiss network considered the responses of 21 out of the 39
actors that were invited to participate in the Swiss survey. In the case of the actors that were invited
but did not provide a response, we considered only the interactions that the rest of the actors of the
network indicated that they had with the former. SNA Table 17 provides a summary of the basic
characteristics of the Swiss network included in the analysis and Figure 32 presents all the
connections among its actors.
Table 17: Basic characteristics of the Swiss network (among national level actors)

67

Metric

Number

Vertices

39

Total Edges

371

Graph Density

0.25

One representative of a research institute did not indicate an area of expertise.

68

Platform for climate adaptation & risk reduction
www.placard-network.eu

Figure 32: Graphical representation of all the communication (levels 2-3) and collaboration (levels 4-5)
interactions among all 39 actors that were invited to participate in the Swiss SNA (green: communication,
blue: collaboration). For the actors that didn't participate in the SNA, we considered only the interactions
that other actors indicated to have with them

Table 18 presents an overview of the different types of interactions related predominantly to the
field of CCA, DRR or both fields, and for all the different levels of interaction’s intensity: lack of
awareness (no response), awareness but no interaction (level 1), weak and strong communication
(level 2-3), weak and strong collaboration (level 4-5).

Table 18: Number of interactions among the actors of the Swiss network per type and intensity of
interactions
Type

CCA

DRR

CCA & DRR

Not
indicated

Total

Weak communication (Level 2)

34

51

34

13

132

Strong communication (Level 3)

21

17

13

0

51

Weak collaboration (Level 4)

18

21

20

1

60

Strong collaboration (Level 5)

21

51

53

3

128

No response & No interaction68

17

33

23

1077

1150

Total

111

173

143

1094

1521

Intensity

68

This category shows the number of ‘no responses’ and those indicated as ‘level 1’ of the intensity scale which mean
awareness of an actor but absence of interaction.
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Table 19 provides a top 10 ranking of the actors included in the Swiss network. The ten highest
values were considered for the degree, in-degree, out-degree, betweenness and Eigenvector
centrality metrics, which the ten lowest values were considered for the case of the clustering
coefficient. Figures 33-38 provide the graphical representation of these metrics.

Table 19: Actors with top ten values based on their degree, in-degree, between, Eigenvector centrality and
clustering coefficient.
Rank

Degree
centrality

In-degree
centrality

Out- degree
centrality

Betweenness
centrality

Eigenvector
centrality

Clustering
coefficient

1

FOCP (43)

MeteoSwiss,
FOEN (21)

PLANALP (30)

FOAG (124.225)

PLANALP
(0.047)

Climate Cent
Foundation,
ProAct
Network (0)

2

WSL (41)

PLANAT,
ETHZ (18)

FOCP (27)

WSL (92.012)

WSL (0.044)

CIPRA
Switzerland
(0.261)

3

SDC (37)

WSL (17)

SDC (25)

PLANALP
(91.751)

FOCP (0.043)

Helvetas
(0.265)

4

FOAG (36)

FOCP (16)

WSL, FOAG
(24)

Swiss Red Cross
(82.399)

SDC (0.041)

FOAG
(0.292)

5

ProClim,
PLANALP,
PLANAT (34)

EAWAG (14)

OcCC (23)

FOCP (78.679)

ProClim, FOAG
(0.039)

WSL (0.293)

6

OcCC (32)

SDC, FOAG,
ProClim (12)

ProClim (22)

ProClim
(62.792)

PLANAT
(0.038)

ProClim
(0.294)

7

OCCR (28)

GIN, CDE,
SFOE (11)

OCCR (19)

SDC (52.084)

OcCC (0.037)

OcCC (0.306)

8

Mobiliar Lab
(26)

ARE,
Agroscope,
IPCC SWISS
(10)

Mobiliar Lab
(18)

OcCC (51.263)

MeteoSwiss,
FOEN (0.036)

PLANALP
(0.311)

9

Swiss NGO
DRR
Platform
(24)

OcCC, OCCR,
Natural
Hazard
Portal,
LAINAT,
secretariat,
IDA Climate
(9)

Swiss NGO
DRR Platform,
CIPRA
Switzerland
(17)

CIPRA
Switzerland
(36.650)

OCCR (0.034)

Swiss NGO
DRR
Platform
(0.313)

10

FOPH (23)

Mobiliar
Lab, FOPH,
VKG, C2SM
(8)

PLANAT (16)

Mobiliar Lab
(28.982)

ETHZ, Mobiliar
Lab (0.032)

Mobiliar Lab
(0.324)

(Note: The above-presented social network analysis metrics have been calculated for all the actors
of the Swiss network and are presented in Annex IV- Table A.6)
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Figure 33: Degree centrality - Graphical representation of strong communication and strong collaboration
interactions among all 39 actors that were invited to participate in the Swiss SNA. Green ties represent
strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors' degree centrality value. The second graph provides a ‘zoom in’ to the actors with
the top ten degree centrality values.
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Figure 34: In-degree centrality - Graphical representation of strong communication and strong collaboration
interactions among all 39 actors that were invited to participate in the Swiss SNA. Green ties represent
strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors' in-degree centrality value. The second graph provides a ‘zoom in’ to the actors
with the top ten in-degree centrality values.
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Figure 35: Out-degree centrality - Graphical representation of strong communication and strong
collaboration interactions among all 39 actors that were invited to participate in the Swiss SNA. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors' out-degree centrality value. The second graph provides a ‘zoom in’ to the actors
with the top ten out-degree centrality values.
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Figure 36: Betweenness centrality - Graphical representation of strong communication and strong
collaboration interactions among all 39 actors that were invited to participate in the Swiss SNA. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors' betweenness centrality value. The second graph provides a ‘zoom in’ to the actors
with the top ten betweeness centrality values.
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Figure 37: Eigenvector centrality - Graphical representation of strong communication and strong
collaboration interactions among all 39 actors that were invited to participate in the Swiss SNA. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors' Eigenvector centrality value. The second graph provides a ‘zoom in’ to the actors
with the top ten Eigenvector centrality values.
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Figure 38: Clustering coefficient - Graphical representation of strong communication and strong
collaboration interactions among all 39 actors that were invited to participate in the Swiss SNA. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors' clustering coefficient values. The second graph provides a ‘zoom in’ to the actors
with the top ten clustering coefficient values.

Table 20, 21 and 22 provide a numerical summary of the different types of interactions per
organisation type (Table 20), sector (Table 21) and area of expertise (Table 22). It should be noted
that the interactions of the actors that did not provide information related to their organisation
type, sector or area of expertise have not been considered in following tables. Finally, Figure 39 – 40
provide the output of the clustering analysis carried out for the Swiss network.
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Table 20: Types of interactions (CCA, DRR, CCA & DRR) as indicated by actors of the network in Switzerland
per organisation type.
Non
indicated

CCA

DRR

CCA & DRR

Total

Research Institutes

5

36

19

39

99

National government body

4

43

67

27

141

Non-Governmental organisations

5

5

10

26

46

Networks

3

8

23

21

55

Portal

0

0

17

1

18

Organisation type / Interaction type

Table 21 Types of interactions (CCA, DRR, CCA & DRR) as indicated by actors of the network in Switzerland
per sector to which each organisation belongs.
Non
indicated

CCA

DRR

CCA & DRR

Total

Public

9

61

123

70

263

Third

8

33

17

50

108

Sector / Interaction type

Table 22: Types of interactions (CCA, DRR, CCA & DRR) as indicated by actors of the network in Switzerland
per area of expertise of the organisation.
Non
indicated

CCA

DRR

CCA & DRR

Total

CCA

0

42

5

22

69

DRR

10

4

114

30

158

CCA & DRR

7

48

21

49

125

Area of expertise / Interaction type
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Figure 39: Output of the cluster analysis conducted for the Swiss network based on the level of intensity. The top graph
depicts all interactions among the actors in the network, while the second depicts combined interactions. Answers
indicating an interaction of level 1 (awareness but no interaction) were excluded from the analysis.
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Figure 40: Output of the cluster analysis for the Swiss network based on the type of interaction. The top graph depicts all
interactions among the actors in the network, while the second depicts combined interactions.
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Interactions with international actors
In this separate exercise, we explored the one-way interactions between the national level actors of
the network of Switzerland with a pre-selected set of international level actors. Table 23 provides a
summary of the basic characteristics of these interactions.

Table 23: Basic characteristics of the Swiss network (between international and national level actors)
Metric

Number

Vertices

18

Total Edges

25

Graph Density

0.08

In this exercise, in-degree centrality metric was calculated. This was the most appropriate social
analysis metric, given the fact that the analysis is based on the interactions of the national level
actors towards the international ones, as indicated only by the former. The following ranking
emerged based on the in-degree centrality metric: UNISDR (9), PreventionWeb (7), UNEP (5), DG
RTD (2), Climate-ADAPT (2), DG CLIMA (0).
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4.4 United Kingdom (England, Scotland, Wales and Northern Ireland)
Box 6: Summary of the observations for the UK network and SNA
•
•
•
•

•
•

•

•
•

•

•
•
•

•

Twenty-one out of thirty-seven invited actors provided responses to the survey carried
out in UK, accounting for a 56.8% response rate;
55% of the sample that participated in the survey was composed of public sector actors,
while the rest included actors from the private sector (20%) and third sector (25%);
Research institutes and national government bodies were two main categories, with 7
and 6 actors respectively. The sample included companies (4), non-governmental
organisations (2), a government funded programme and a network;
Climate change adaptation was the key area of expertise for more than half of the
sample (12). Seven actors specialised in both fields of CCA and DRR, and only two
respondents specialised only in the field of DRR;
Among the four levels that reflected the interactions’ intensity, weak communication was
the level with the highest number of interactions (105) followed by the levels of strong
collaboration (87), strong communication (72) and weak collaboration (71);
National governmental actors (PHE, Environment Agency, ASC, DEFRA, Natural England),
research institutes (ECI, Sniffer), a governmental funded programme (Adaptation
Scotland) and a company (Acclimatise) scored the highest values in terms of the degree
centrality metric, indicating their ability to interact directly with other actors and share
information in their networks;
Two actors with the highest values in terms of the in-degree centrality metric, which
considers the number of interactions that an actor receives from other actors in its
network (Met Office, Committee on Climate Change) that did not take part in the survey;
The rest of the actors with high values in this metric included national government
bodies (Environment Agency, ASC, DEFRA) and a third sector research institute (Sniffer);
National governmental actors (PHE, Environment Agency, ASC), one research institute
(ECI) and two private companies (Acclimatise, Willis Tower Watson) had the highest
scores of the out-degree centrality metric, which considers the number of interactions
indicated by each survey participant towards other actors in the network under study;
Considering the values of the betweenness centrality metric, a national governmental
body (Public Health England) had a significantly higher score (299.01), almost three times
higher compared to the second next (102.97). This highlights the higher potential of this
actor to act as a bridge in its network compared to other actors in the studied network;
Actors from all organisation types indicated a considerably higher number of interactions
that were predominantly related to CCA compared to the other two types of interactions.
Proportions ranged from 49% to 100% of the total interactions;
Public sector actors indicated a considerably higher number of interactions related
predominantly to the field of CCA (110 out of 181);
Actors from all two areas of expertise (CCA, DRR) indicated a higher number of
interactions whose type was the same field as the actors’ area of expertise. This was
marginally the case for the third group (CCA & DRR) as its actors indicated 52 interactions
as being related to CCA and 47 as being related to both fields.
Among the six international actors, Climate-ADAPT and UNEP emerged as the actors with
whom national actors in the UK have more interactions.
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4.4.1 Country profile
The United Kingdom is located in the Central Western part of Europe and comprises the whole of
the island of Great Britain; this contains England, Wales, Scotland and Northern Ireland 69. It has a
temperate maritime climate with mainly south-westerly weather systems influenced by the Gulf
Stream. The natural vegetation of the British Isles is deciduous forest, dominated by oak but not
many large expanses remain. Several sectors in the UK are expected to be positively affected by
climate change and a range of priority areas are expected to improve. For example, the number of
cold-related deaths UK-wide is expected to decrease. Providing water is available in sufficient
supply, the UK could also see new crop types or increased yields of crops such as wheat or sugar
beet. For some areas of the UK, climate change could also offer wider opportunities for tourism and
for wildlife warmer temperatures could increase survival rates for offspring born in winter 70. Despite
these positive impacts, the UK will face several negative impacts due to climate change and related
disasters (Box 7).

Box 7: Main climate change impacts and related disasters in the UK

69
70

•

Extremely wet winters could become up to five times more likely over the next 100 years,
with more intense downpours in the winter months. This may drive a greater risk of flash
floods and river flooding, alongside risks from sea-level rise. Critical infrastructure,
including water-pumping stations, water treatment works, transport and electricity
systems, and schools and hospitals sited in flood-risk areas could be threatened, while
heavy rainfall events could increase the risk of water contamination should sewers
overflow.

•

The UK could experience warmer, drier summers in the future. While that may bring some
benefits, it could also increase the risk of drought and extreme events such as the 2003
heatwave, which could be regarded as normal by the end of this century. Heatwaves also
heighten pressure on health and social care facilities, as older people, the very young and
those with underlying health conditions are more vulnerable to extreme heat. In addition,
heatwaves have an impact on transport, as higher summer temperatures bring the threat
of rails buckling and road surfaces melting, leading to travel delays.

•

Climate change may threaten the UK’s water security and supply. Declining summer river
flows, reduced groundwater replenishment and increased evaporation could all contribute
to water loss, which could result in water shortages and restrictions on usage.

•

Ecosystems are vulnerable to climate change. This can aggravate existing stress factors
such as pollution, land conversion and invasive non-native species. While some species
could benefit from climate change, far more are set to lose out, according to government
estimates. The UK may see changing patterns of wildlife and plants as species try to adapt
by moving northwards, or have to compete with new non-native species. Habitats may
come under increasing pressure – from salt marsh threatened by sea-level rise to beech
woodland susceptible to summer droughts. Species could also experience reduced food
supply if earlier breeding periods are at odds with the food available at the time.

•

Impacts of climate change outside the UK could have a larger effect on the British economy
than the impacts felt within the country. If, for example, climate impacts led to
international instability or reductions in the supply raw materials or commodities, the UK

https://www.britannica.com/place/United-Kingdom (Accessed on 20.04.18)
https://www.theguardian.com/environment/2013/oct/08/potential-impacts-climate-change-uk (Accessed on 20.04.18)
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could experience effects ranging from increased food price volatility (if crop patterns
change globally) to changing migration patterns as environmental refugees move from
areas affected by extreme weather events.
•

Flood risk, particularly flooding from heavy downpours, is one of the key climate threats for
the UK, alongside stresses on water resources, threats to biodiversity and natural habitats,
and the repercussions for the UK from climate change impacts abroad.

Source: ASC (2012); Foresight International Dimensions of Climate Change (2011); HR Wallingford
(2012)
Climate Change Adaptation in the UK: policy context, key actors and recent developments
Climate change is a devolved matter in the UK. Thus, it is controlled by each devolved country
individually except when it becomes a matter for national security. The Climate Change Act (2008) 71
sets out a legal framework for preparing for climate change in the UK, and Scotland and Wales have
linked legislation/frameworks.
The Climate Change Committee (CCC) is an independent, statutory body established under the
Climate Change Act 2008, and its sub-committee, the Adaptation sub-committee (ASC), provides
reports on the country’s progress in preparing for climate change (monitoring, indicators and
advice). Responsibility for adaptation sits within the Department for Environment and Rural Affairs
(Defra), but it is managed through a cross-departmental group. There are links to business, local
government, civil society and communities most notably through the Adaptation Reporting Power
(ARP), which is one of the statutory requirements as part of the 2008 Act. The ARP requires that
essential services and infrastructure (energy, water, transport, natural environment, digital and
hospitals) are prepared for the potential changes by providing reports to Defra. The first Round
(ARP1) in 2012 was mandatory, ARP2 in 2016 was voluntary, and ARP3 is due in 2019 and will be
mandatory72.
Each country has its own National Action Plan (NAP). UK-wide projections (UKCP0973) are available
and a new version is due in 2018. Likewise, UK-wide risk assessments are available; the 1st CCRA was
published in 201274 and the 2nd CCRA in 201775. Furthermore, a variety of research programmes are
under way improving continuously the relevant knowledge base76.
There are four websites that host relevant information about CCA: GOV.UK, Adaptation Scotland,
Wales Knowledge Transfer programme and Climate Northern Ireland.
Previously there were 9 regional Climate change partnerships under Climate UK, but the funding for
these intermediary organisations has been cut. During the period 1997-2012, there was the UK
Climate Impacts Programme (UKCIP), hosted at the University of Oxford, which was created to help
business and policymakers to adapt to climate change. This responsibility was handed to the Climate
Ready Service hosted by the Environment Agency from 2012-2015. Currently, there are no
programmes in England, but Adaptation Scotland is the intermediary organisation for Scotland.

71

http://www.legislation.gov.uk/ukpga/2008/27/contents (Accessed on 20.04.18)
https://www.theccc.org.uk/publication/adaptation-reporting-power-second-round-review/ (Accessed on 20.04.18)
73 http://ukclimateprojections.metoffice.gov.uk/ (Accessed on 20.04.18)
74 https://www.gov.uk/government/publications/uk-climate-change-risk-assessment-government-report (Accessed on 20.04.18)
75 https://www.theccc.org.uk/tackling-climate-change/preparing-for-climate-change/uk-climate-change-risk-assessment-2017/ (Accessed
on 20.04.18)
76 http://climate-adapt.eea.europa.eu/countries-regions/countries/united-kingdom (Accessed on 20.04.18)
72
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Disaster Risk Reduction in the UK: policy context, key actors and recent developments
The Civil Contingencies Act 2004 (CCA) sets the responsibilities regarding emergency preparedness
and response, and for this purpose it has defined some organisations as Category 1 responders (e.g.
police, fire, ambulance, Environment Agency, hospitals) and some as Category 2 responders (e.g.
utilities and transport). The Act is managed by the Civil Contingencies Secretariat through Regional
Resilience Forums and local authorities. The Act creates Local Resilience Fora using the existing
police force boundaries and requires responders to undertake risk assessments, maintain them in a
Community Risk Register and to publish this register. Risks in this context are those that could result
in a major emergency. This Community Risk Register is the first step in the emergency planning
process; it ensures that the plans that are developed are proportionate to the risk.
The Civil Contingencies Committee is a British government Cabinet committee, chaired by the Home
Secretary. It is intended to deal with major crises, such as terrorism or natural disasters. It is
supported by the Civil Contingencies Secretariat (CCS), which is part of the British Cabinet Office and
is responsible for emergency planning in the UK. The role of the secretariat is to ensure UK’s
resilience against disruptive challenge, by working with others to anticipate, assess, prevent,
prepare, respond and recover. The Civil Contingencies Committee, through the Civil Contingencies
Secretariat, operates a website, UK Resilience, which intends to serve as a central source of public
information on British civil deference and disaster preparedness activities.
The CCS also supports the COBR committee. COBR is the British Government’s emergency response
committee set up to respond to a national or regional crisis. The COBR Committee comes together in
moments of perceived crisis under the chairmanship of either the Prime Minister or the Home
Secretary. The committee can evoke emergency powers such as suspending Parliament or restricting
movement (e.g. during a recent weather related crisis in 2013/14 with mass flooding and tidal surges
across the United Kingdom).
The National Security Council (NSC) of the United Kingdom is a Cabinet Committee tasked with
overseeing all issues related to national security, intelligence coordination and defence strategy. The
terms of reference of the NSC are to consider matters related to national security, foreign policy,
defence, cyber security, resilience, energy and resource security.
The main UK-wide policy document is the National Risk Assessment (NRA), of which the public
document is the National Risk Register of Civil Emergencies (NRR) 2017 77. The register is produced
biannually and provides an overview of the key risks that have the potential to cause significant
disruption in the UK. This document explains the types of emergencies that might occur, what the
Government and partners are doing to mitigate them, and how individuals, families or small
businesses can help to protect themselves.
Links to risks that are most relevant to the local area are via the Community Risk Register. These are
available from local authorities and are published by Local Resilience Forums in England and Wales,
and Regional Resilience Partnerships in Scotland. Business Resilience Planning Assumptions are
intended as a reference tool to support and inform resilience planning by businesses. These planning
assumptions are based on an assessment of the potential impact of a range of national hazards from
the National Risk Assessment.
Training and qualifications are provided by the Emergency Planning College that is part of the
Cabinet Office, Civil Contingencies Secretariat. The organisation provides training for organisational

77

https://www.gov.uk/government/publications/national-risk-register-of-civil-emergencies-2017-edition (Accessed on 20.04.18)
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resilience, delivering emergency and crisis management, business continuity, cyber resilience, event
and public safety training, exercising and consultancy services78.
Most emergencies are dealt with by local authorities, without the involvement of central
Government. However, there are some events, which, if they happened, would have a serious effect
on the security of the UK, its people or the environment. These risks are considered to be ‘civil
emergency’ risks and are defined further in the Civil Contingencies Act 2004.
The seriousness of any risk depends on two things: (a) how likely it is that the risk will occur; and (b)
the expected impacts were it to happen. The NRR only considers events where there is evidence to
suggest that it could plausibly happen within the next five years and where the consequences of that
event would cause a civil emergency.
Climate change is considered in the NRR, both as a long-term trend and also a current challenge. It
draws on information from the UK Climate Change Risk Assessment (CCRA 2017) 79 where the top
two priorities were: flooding and risks associated with coastal changes; and risks to health, wellbeing and productivity from high temperatures.
A whole raft of planning, forecasting, awareness campaigns, early warning systems and actions to
take, are listed for each weather-related natural disaster - flooding, wildfire, drought, heatwave, cold
and emerging infectious diseases.

Evidence of CCA and DRR synergies
NRR uses information from CCRA. Both CCA and DRR policy and implementation are locally driven
most of the time until they become large enough (i.e. covering a whole region of the UK) to be
considered a ‘civil emergency’. They are then brought within the COBR committee remit when
planning and implementation is taken at national government level.

78
79

http://www.epcresilience.com/ (Accessed on 20.04.18)
https://www.gov.uk/government/publications/uk-climate-change-risk-assessment-2017(Accessed on 20.04.18)
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4.4.2 Overview of the UK sample
Twenty-one out of thirty-seven invited actors provided responses to the survey carried out in UK,
accounting for a 56.8% response rate. A bit over half of the sample (55%) was composed of actors
from the public sector, while the remaining part of the sample included actors from the private
sector (20%) and third sector (25%)80. Looking at the different types of organisation, research
institutes and national government bodies were two main categories, with 7 and 6 actors
respectively. The sample included also four companies, two non-governmental organisations, a
government funded programme and a network. Climate change adaptation was the key area of
expertise for more than half of the sample (12). Seven actors specialised in both fields of CCA and
DRR, and only two respondents specialised only in the field of DRR (Figure 41).
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Figure 41: Number of actors that participated in the SNA survey for the UK per organisation type and area of
expertise.

4.4.3 Social network and cluster analysis
The social network analysis for the network of the UK was based on the responses of 21 actors out
of the 37 that were invited to participate in the survey (Information on all actors invited to
participate in the SNA of the UK, along with a description of their mission is provided in Annex V –
Table A.7). In the case of the actors that were invited but did not provide a response, we considered
only the interactions that the rest of the actors of the network indicated that they had with the
former. SNA Table 24 provides a summary of the basic characteristics of the network of the UK
included in the analysis and Figure 42 presents all the indicated connections among all 37 actors.

80

One respondent representing a research institute did not provide an answer to the question relevant the sector that the diffe rent
organisations belong to.
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Table 24: Basic characteristics of the UK network (interactions among national level actors).
Metric

Number

Vertices

37

Total Edges

335

Graph Density

0.25

Figure 42: Graphical representation of all the communication (levels 2-3) and collaboration (levels 4-5)
interactions among all 37 actors that were invited to participate in the network analysis for the UK. Green
ties represent interactions of communication and blue ties represent interactions of collaboration.

Table 25 provides an overview of the different types of interactions (related predominantly to CCA,
related predominantly to DRR, related to both CCA and DRR) for all different levels of interactions’
intensity: lack of awareness (no response), awareness but no interaction (level 1), weak and strong
communication (level 2-3), weak and strong collaboration (level 4-5).

Table 25: Number of interactions as indicated by the actors that participated in the SNA survey of the UK,
per intensity and type of interaction.
Type

CCA

DRR

CCA & DRR

Not
indicated

Total

Weak communication (Level 2)

67

22

16

0

105

Strong communication (Level 3)

53

9

10

0

72

Weak collaboration (Level 4)

46

9

16

0

71

Strong collaboration (Level 5)

48

9

29

1

87

Intensity
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No response & No interaction81

113

17

36

868

1034

Total

327

66

107

869

1369

Table 26 presents the ranking of the actors with the top ten higher values for degree, in-degree, outdegree, betweenness and Eigenvector centrality (but for the clustering coefficient for which Table 26
presents the actors with the 10 lower values) and Figures 43-48 provide the graphical representation
of the aforementioned social analysis metrics.
Table 26: Actors with top ten values based on their degree, in-degree, between, Eigenvector centrality and
clustering coefficient.
Rank

Degree
centrality

In-degree
centrality

Out- degree
centrality

1

Public Health
England,
Environment
Agency (43)

MetOffice
(20)

Public Health
England (32)

2

Adaptation
SubCommittee
(ASC) (39)

Committee
on Climate
Change (19)

3

Environment
al Change
Institute (36)

4

Betweenness
centrality

Eigenvector
centrality

Clustering
coefficient

Public Health
England
(299.01)

Environment
Agency
(0.048)

Centre for
Gender and
Human
Health (0)

Environment
Agency (25)

Environment
Agency (102.97)

Adaptation
SubCommittee
(ASC) (0.0471)

Public
Health
England
(0.238)

Environment
Agency,
Adaptation
SubCommittee
(ASC) (18)

Adaptation
SubCommittee,
Environmental
Change
Institute (21)

Adaptation SubCommittee
(ASC) (52.84)

Public Health
England (PHE)
(0.047)

Willis
Towers
Watson
(0.319)

Sniffer,
DEFRA (32)

DEFRA (17)

Acclimatise
(20)

Environmental
Change Institute
(ECI) (51.31)

Environmental
Change
Institute (ECI)
(0.045)

Environme
nt Agency
(0.335)

5

Acclimatise,
Natural
England,
Adaptation
Scotland (30)

Sniffer (16)

Willis Towers
Watson (19)

Acclimatise
(49.03)

Sniffer (0.044)

Environme
ntal Change
Institute
(0.370)

6

ClimateXCha
nge (28)

Environment
al Change
Institute (15)

Flood Hazard
Research
Centre (18)

Flood Hazard
Research Centre
(FHRC) (41.34)

Natural
England
(0.043)

Flood
Hazard
Research
Centre
(FHRC)
(0.371)

7

Flood Hazard
Research
Centre

Scottish
Environment
Protection

Natural
England,
Adaptation

Willis Towers
Watson (40.95)

DEFRA
(0.0429)

Adaptation
SubCommittee

81

This category shows the number of ‘no responses’ and those indicated as ‘level 1’ of the intensity scale which mean
awareness of an actor but absence of interaction.
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(FHRC) (26)

(14)

Scotland,
Climate Ready
Clyde (17)

(ASC)
(0.386)

8

Scottish
Environment
Protection
Agency,
Climate
Ready Clyde
(25)

Natural
England,
Adaptation
Scotland
(13)

Sniffer,
ClimateXChan
ge (16)

DEFRA (35.54)

Acclimatise
(0.041)

Advancing
Knowledge
System to
Inform
Climate
Adaptation
Decisions
(ICAD)
(0.407)

9

London
Climate
Change
Partnership
(LCCP) (24)

ClimateXCha
nge, Centre
of Ecology
and
Hydrology,
Department
for Energy
and Climate
(12)

DEFRA (15)

Sniffer (27.82)

MetOffice
(0.040)

Acclimatise
(0.413)

10

ARUP (23)

Public
Health
England,
ARUP,
Tyndall
Centre (11)

London
Climate
Change
Partnership
(LCCP) (14)

Natural England
(20.35)

Committee on
Climate
Change (CCC)
(0.038)

Sniffer
(0.453)

(Note: The above-presented social network analysis metrics have been calculated for all the actors
of the UK network and are presented in Annex V- Table A.8).
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Figure 43: Degree centrality - Graphical representation of strong communication and collaboration
interactions among all 37 actors that were invited to participate in the survey of the UK. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors’ degree centrality value. The second graph presents a ‘zoom in’ to the actors with
the top ten degree centrality values.
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Figure 44: In-degree centrality - Graphical representation of strong communication and collaboration
interactions among all 37 actors that were invited to participate in the survey of the UK. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors’ in-degree centrality value. The second graph presents a ‘zoom in’ to the actors
with the top ten in-degree centrality values.
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Figure 45: Out-degree centrality - Graphical representation of strong communication and collaboration
interactions among all 37 actors that were invited to participate in the survey of the UK. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors’ out-degree centrality value. The second graph presents a ‘zoom in’ to the actors
with the top ten out-degree centrality values.
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Figure 46: Betweenness centrality - Graphical representation of strong communication and collaboration
interactions among all 37 actors that were invited to participate in the survey of the UK. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors’ betweenness centrality value. The second graph presents a ‘zoom in’ to the actors
Eigenvector
with the top ten betweeness centrality values.

93

Platform for climate adaptation & risk reduction
Eigenvector

www.placard-network.eu

Figure 47: Eigenvector centrality - Graphical representation of strong communication and collaboration
interactions among all 37 actors that were invited to participate in the survey of the UK. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors’ Eigenvector centrality value. The second graph presents a ‘zoom in’ to the actors
with the top ten Eigenvector centrality values.
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Figure 48: Clustering coefficient - Graphical representation of strong communication and collaboration
interactions among all 37 actors that were invited to participate in the survey of the UK. Green ties
represent strong communication (level 3) and red ties represent strong collaboration (level 5). Nodes’ size is
determined by the actors’ clustering coefficient value. The second graph presents a ‘zoom in’ to the actors
with the top ten clustering coefficient values.
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Table 27, 28 and 29 provide a numerical summary of the different types of interactions per
organisation type (Table 27), sector (Table 28) and area of expertise (Table 29). Tables consider the
information provided only for the actors that participated in the survey. Interactions of the actors
that have not indicated the type, sector and area of expertise of the organisations that they
represent have not been considered here. Finally, Figures 49-50 present the output of the cluster
analysis carried out for the network of the UK.

Table 27: Types of interactions (CCA, DRR, CCA & DRR) as indicated by actors of the network in the UK per
organisation type.
Non
indicated

CCA

DRR

CCA & DRR

Total

Research Institutes

1

56

21

19

97

National government body

0

80

14

28

122

Non-Governmental organisations

0

24

0

4

28

Companies

0

28

14

15

57

Networks

0

14

0

0

14

Government funded programme

0

12

0

5

17

Organisation type / Interaction type

Table 28: Types of interactions (CCA, DRR, CCA & DRR) as indicated by actors of the network in the UK per
sector to which each organisation belongs.
Non
indicated

CCA

DRR

CCA & DRR

Total

Public

0

110

31

40

181

Private

0

28

14

15

57

Third

1

57

4

14

76

Sector / Interaction type

Table 29: Types of interactions (CCA, DRR, CCA & DRR) as indicated by actors of the network in the UK per
area of expertise of the organisation.
Non
indicated

CCA

DRR

CCA & DRR

Total

CCA

1

162

1

16

180

DRR

0

0

29

8

37

CCA & DRR

0

52

19

47

118

Area of expertise / Interaction type

96

Platform for climate adaptation & risk reduction
www.placard-network.eu

Figure 49: Output of the cluster analysis conducted for the network of the UK based on the level of intensity. The top
graph depicts all interactions among the actors in the network, while the second depicts combined interactions.
Answers indicating an interaction of level 1 (awareness but no interaction) were excluded from the analysis.
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Figure 50: Output of the cluster analysis for the network of the UK based on the type of interaction. The top graph
depicts all interactions among the actors in the network, while the second depicts combined interactions.
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Interactions with international actors
In a separate exercise, we explored the one-way interactions between the national level actors of
the network of the UK with a pre-selected set of international level actors. Table 30 provides a
summary of the basic characteristics of these interactions.
Table 30: Basic characteristics of the UK network (interactions between national and international-level
actors).
Metric

Number

Vertices

20

Total Edges

41

Graph Density

0.107

In this exercise, in-degree centrality metric was calculated. This was the most appropriate social
analysis metric, given the fact that the analysis is based on the interactions of the national level
actors towards the international ones, as indicated only by the former. The following ranking
emerged based on the in-degree centrality metric: Climate-ADAPT (11), UNEP (9), UNISDR (6), DG
CLIMA (6), DG RTD (5), PreventionWeb (4).
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5. Discussion
Social Network Analysis (SNA) is a new method, with applications that span already across several
fields and settings. In the last decade the method has received growing attention also in CCA and
DRR studies, where SNA has been used for understanding the structure, functioning and dynamics of
networks; the strength of the relations between people/organisations; the way that information
flows among different actors; the adaptive capacity of people in different networks, or as a way to
improve participatory scenario planning (for more information on the SNA literature relevant to CCA
and DRR issues, please see Chapter 2 of this report).
Interest in SNA results primarily from the ability of the method to express statistically and graphically
actors and patterns of connections of complex systems, such as social structures (Corlew et al.,
2015), and to assign values to different actors based on their relationships through the calculation of
SNA metrics (Joseph et al., 2016). The emergence of the SNA method has coincided with a widely
documented need to unravel the complexity of social and institutional interactions in order to
enhance them and support societies in addressing successfully a range of challenging issues,
including those related to climate change adaptation and disaster risk reduction.
In the PLACARD project, SNA was applied twice to explore the roles of selected actors that operate
in the fields of CCA and DRR based on their interactions with other actors, and to map the emerged
networks. The first SNA exercise, carried out in summer 2016, explored the interactions among CCA
and/or DRR actors that operate at the European and International level (for more details on the first
exercise see Bojovic et al. (2017)). The second SNA exercise, presented in this report, was carried out
in four European countries: Germany, Italy, Switzerland and the United Kingdom, to assess the
interactions among national level actors coming from the CCA and DRR communities.
As indicated by our literature review, despite the growing use of SNA in different settings, studies
focusing on European countries, such as the one presented here, are still rather scarce (Bharwani et
al., 2013; Varela-Ortega et al., 2016; Barbero-Sierra et al., 2015; Ward et al., 2016; Ehnis et al., 2014;
Klein et al., 2016). Therefore, this study contributes to covering this gap. Furthermore, the approach
employed in this study allowed us to explore interactions not only within each of the two
communities, as it has been often observed in similar studies, but also between them. As CCA and
DRR have largely developed as separate policy domains, understanding if and how the two
communities interact is rather important, if we aim to enhance collaboration and coherence
between them.
Results from the second SNA presented in this report confirmed our hypothesis that governmental
actors have a central role in the national CCA / DRR networks. Based on the values of the centrality
metrics, national and regional governmental bodies such as the Ministry of Environment (DE, IT),
regional governmental authorities (IT), National Departments or Federal Offices of Civil Protection
(DE, IT, CH), Agriculture (CH), Foreign Affairs (CH, DE), Interior (DE), and relevant advisory bodies
(Adaptation Sub-Committee, Committee on Climate Change in the UK) and agencies (e.g. DEFRA,
Environment Agency, Scottish Environment Agency in the UK, THW in Germany; ENEA and ARPAE in
Italy) have key roles in the respective national networks, especially when it comes to information
diffusion or acting as bridge of communication for disconnected actors. The former are often
responsible for the development and implementation of CCA and DRR policies and other relevant
initiatives in most of the countries considered in this study. Therefore, their strategic role, as a result
of their mandates, may justify the frequent and strong interactions that they have with other actors
in their networks.
Another group of actors that occupied high places in the SNA metrics ranking was that of research
institutes (e.g. CNR-IRSA and ISAC, Fondazione CMCC, FEEM, Università di Iuav in Italy; ECI, Flood
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Hazard Centre in the UK; UFZ; Center for Disaster Management and Risk Reduction Technology
(CEDIM), United Nations University in Germany; ETHZ in Switzerland; Federal Institute of Hydrology
(Bundesanstalt für Gewässerkunde) in Germany). The identified institutes are very active in the field
of CCA and DRR research with international reputation, and in some cases they also operate at the
interface between science and policy, providing direct support to policy and other decision-makers
(e.g. ISPRA and CREA in Italy, ClimateXChange in the UK).
The role of knowledge platforms was highly significant in the Swiss (PLANALP, PLANAT, IPCC SWISS /
ProClim) and German (DKKV) networks, while the role of climate / meteorological services emerged
as important in the networks of Switzerland (MeteoSwiss), UK (MetOffice) and Germany (Deutscher
Wetterdienst). It is likely that this output results from the fact that these actors represent welltrusted agencies with a long-term activity in providing services to various sectors (e.g., agrometerology, maritime travel).
Another interesting observation is related to the role of business. Actors representing the private
sector were fewer in comparison to the number of actors representing the public sector, and in one
country they were completely absent from the group of the survey respondents. Even under these
circumstances, private companies in the networks that were present (e.g. Climalia in Italy,
Acclimatise and Willis Towers Watson in the UK) appeared to be already very active in networking,
reaching out to a large number of actors (see the out-degree centrality metric). Indeed in many
countries businesses are getting more and more important, both in implementing policy and
influencing and steering policy development. This implies that the importance of business, and
private sector overall, in the CCA and DRR fields are likely to increase in the near future, and
suggests that relevant actors should not be overlooked from relevant studies and initiatives 82.
In many cases the same actors of a network occupied more than once the top places in the ranking
of SNA metrics. This suggests the key role that certain actors have both in interacting with other
actors in their networks and setting up interactions also with those that are less well-connected or
more weakly embedded in a network. Nevertheless, both CCA and DRR are dynamic and highly
evolving fields. This implies that the role and the importance of actors may change over time as a
result of the changing needs in the different networks.
Already in this study, the important role of actors such as networks, non-governmental organisations
or non-governmental advisory boards emerged (e.g. Sniffer in UK; Coordinamento Agende 21 Locali
Italiane, CIRF, LTER-Italia, Italian Climate Network in Italy, DKKV and Red Cross in Germany and OcCC
and Red Cross in Switzerland), either as actors that other actors in the studied networks trust and
seek to connect with (and vice versa), or as actors with potential for acting as opinion or knowledge
brokers was clearly observed. Although the number of cases where these actors occupy key places in
their networks or the frequency with which they do this are lower compared to other actors that are
better established or for a longer period of time, such findings suggest that we need not only to
expand the size of the networks we investigate in such exercises but also to diversify their
composition.
The importance of having diverse opinions in CCA and DRR dialogues has been already discussed,
especially when thinking of ways to enhance synergies between the different communities at stake
(Klein et al., 2017). Although it has been observed that actors are often characterized by homophily,
82

Feedback to a preliminary version of this report highlighted the need to ensure that business representatives are considered in similar
exercises in the future, as in some countries (e.g. the Netherlands) interactions of the business sector are expected to be as many and as
strong as those of the research institutes. When it comes to the type of interactions, it is expected that companies will have many more
interactions predominantly related to the field of DRR both due to historical reasons and the immediate and significant effect that natural
disasters have on their operations.
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seeking to interact with actors with whom they share similarities, ensuring diversity in a network is
expected to be of benefit in terms of the network’s potential to expand as well as of its potential to
increase its strength and relevance in the long term. Nevertheless, at the same time it is
acknowledged that introducing new actors in established networks is not always a trivial task
(Bidwell et al., 2013) and may require constant and systematic efforts before such changes are
achieved and fully accepted.
Involving actors that are often neglected in relevant exercises83 is important for multiple reasons.
The first, and perhaps most important, is that placing such actors on the map of the CCA / DRR
landscape increases their visibility. This is the starting point for any type of interaction, either that
being a simple awareness of their existence by other actors, setting the ground for efficient
communication or even establishing strong and fruitful collaborations. In this exercise, the high
number of no responses and actors characterizing their interactions with other actors in their
network as level 1 (= I am aware of the actor but we have no interactions) suggests that more
initiatives, including research projects such as PLACARD, are needed in order to bring different
actors together and introduce them to each other. The positive feedback that we received from
many participants, especially from those that do not represent organizations that are usually asked
to participate in such exercises, confirms this point. Establishing a network of networks of CCA and
DRR stakeholder groups and initiatives at different scales, with the ultimate aim to facilitating
dialogue among them and enhancing knowledge exchange are some of the key aims of the PLACARD
project84. Given the received feedback, we can argue that this exercise has contributed to towards
the achievement of this objective.
Further to the roles of the different actors, in this exercise we explored also if and how the type and
intensity of interactions relate85. Collaboration interactions were seen to be most often related to
both “CCA and DRR”. This observation applies to all countries with the exception of the United
Kingdom, where collaboration interactions were seen to be predominantly related to the field of
CCA. On the other hand, no common pattern was identified for the communication interactions. In
Germany, more communication interactions were related to both fields, in Italy and the United
Kingdom were related primarily with CCA, while in Switzerland, communication interactions were
related predominantly to DRR. Although differences exist across the four countries, the high number
both of actors and types of interactions characterized as being relevant to both fields of CCA and
DRR allow us to think that the two domains are coming closer or at least that, even if still an early
stage, the relevance of the one domain to the other has started being acknowledged.
Finally, differences were observed with regard to the interactions that actors in the four national
level networks had with the six international actors 86. Interestingly, Climate-ADAPT, whose role
83

Survey participants both in the first and the second round of the SNA had the opportunity to identify actors who had an important role
in the CCA / DRR networks under study but were missing from the lists of actors already considered in the questionnaires. The small
number of such suggestions suggests that the lists prepared for the four countries as well as for the European / international network
captured reasonably well the most important actors of the CCA /DRR landscape. Moreover, in the second SNA, the few suggestions
provided by the survey participants referred to the need to increase the number of actors representating a specific organisation type (for
example, involving more ministries or more representatives from regional governamental bodies) rather than to the need to introduce a
new type that was not previously considered. Although the authors of this report acknowledge the potential benefit of the involvement of
a higher number of representatives for each type of organisation, they were concerned about the potential risk of having non-complete
responses due to the high number of actors considered in the SNA questions (for more information on this please see Box 7). F or this
reason, this suggestion was not implemented.
84 https://www.placard-network.eu/about-us/
85 The type of interaction, along with the level of intensity was considered also in the cluster analysis. The revealed clusters , however,
were proved to depend largely on the algorithm used for the analysis, which limited the conclusions we could make based on the output
of this analysis.
86 Additional differences across the four countries considered in this study were observed also in terms of the interactions amo ng the
national level actors, both in terms of the level of their intensity and the field with which interactions were predominant ly related.
Although some general remarks can be made, a full cross-country comparison is not considered useful in this case due to the differences
in the composition of the four networks.
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emerged as very important in the first round of the SNA (Bojovic et al., 2017), was seen to have a
similar role only in two countries reflecting the high number of interactions that national actors
indicated to have with it: Italy, where Climate-ADAPT was ranked second, with DG CLIMA occupying
the first place, and the United Kingdom, where Climate-ADAPT was at the first place, followed by
UNEP at the second one. In the case of Germany and Switzerland, UNISDR was the actor with whom
national level actors indicated to have more interactions, followed by UNEP in the case of Germany
and PreventionWeb in the case of Switzerland.
Looking at the ranking of the in-degree centrality values that were calculated for the six
international actors across all four countries, it can be clearly observed that the area of expertise of
the international actors that ranked higher in each country is in alignment with the areas of
expertise that are dominant among the actors of each national network; more DRR oriented for the
case of Germany and Switzerland, and more CCA oriented for the base of Italy and the United
Kingdom. This finding suggests that national actors tend to refer more to international actors that
are within their area of focus. This is particularly clear for the case of Italy, where we observe a
larger difference in the values of the calculated in-degree centrality (min-max range), while it is a
less distinct for the case of the United Kingdom where the values calculated for the six actors are
within a narrower range. This observation suggests that while efforts should be placed on improving
the interactions between CCA and DRR communities overall and not only between those operating
at the same governance level.
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6. Concluding remarks
6.1 Challenges and lessons learned for SNA application
The application of a social network analysis survey involving national level actors proved to be a
more challenging and time demanding process than initially expected. Firstly, building a relationship
of trust in a short time was a challenging but critical task, especially in cases where actors were
reluctant to participate in the survey on behalf of their organisations. In many cases additional time
was required in order to explain to participants the purpose and the format of the survey, especially
when actors were not familiar with the specific type of this exercise, as well as the way in which
their responses would be used in the PLACARD project.
For the majority actors who were invited but did not participate in the survey, high workload was
the major barrier that restricted their availability. This was particularly evident when we tried to
reach high-level staff, who were expected to be better-informed about the activities in which their
organisations were involved, and thus have a more spherical understanding of their interactions. In
such cases an alternative person was suggested by the persons initially invited, yet relying only on
one person per organisation had implications in terms of the overall duration of the data collection
process, while a certain degree of bias in the responses was unavoidable. In order to overcome the
latter, it was recommended that potential respondents consult their colleagues while compiling the
questionnaire, yet we acknowledge that this was not always possible.
Box 8 summarises the main challenges that we faced during the data collection process in this SNA
exercise, in addition to the ones mentioned above. Providing solutions is not within the scope of this
report, mainly because the effectiveness of any action relevant to these challenges will depend very
much on context and the specific design of any new study. Nevertheless, we believe that the
communication of these constraints may help other researchers to plan and design future SNA
exercises in a more effective and efficient way.

Box 8: Challenges faced during the collection process
Setting the network: In social network analysis, there is always the ambition to gather information
on a large share of a population. Nevertheless, this is often not possible due to a range of reasons,
which relate primarily to resource constraints, such as those associated with budget or time
available (Fisher et al., 2013). At the same time, selecting the actors of a network and setting its
boundaries, considering several factors that are important for the questions that a study aims to
address, is not always a clear-cutting task. For example, some actors can be characterised as more
than one organisation type. This makes any ex ante attempt to maintain a balance across the
different ‘types’ of actors difficult. Also the decision about the size of a network is not always
straightforward. While a larger number of actors may ensure a wider representation of actors in the
network, it may have implications related to the response rate (see the challenge related to the
repetitive style of the questionnaire discussed below).
Selection of survey participants: In addition to the selection of the actors, identification of people
that are suitable for taking part in a survey - based on their role in an organisation or the knowledge
of the organisation’s activities - is also important. Frequent staff turnover in several organisations
delayed the prompt administration of the survey and caused significant delays in the overall data
collection process. This was especially the case when no automatic email responses had been set to
notify email senders for this change and for a potential replacement. In such cases a new suitable
contact had to be identified and initiate the process from the beginning.
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Overlap with important events: Data collection process coincided with the United Nations Climate
Change Conference COP 2387 (Bonn, 6-17 November 2017). This was a factor that delayed the
collection of responses significantly. Many of the actors who were invited to take part in the survey
were participating also in the conference. Further to the days that the event took place, the period
before the conference was very demanding and high in workload, which refrained invited
participants from filling in the questionnaire in advance of their missions.
High workload and fatigue: The limited human resources that some organisations have, especially
when thinking of people with a certain expertise, in combination with their overall high workload
often limit their availability to participate in exercises such as the one presented here. Many actors
that provided a delayed response, or no response at all, mentioned that they had too many requests
for answering different surveys during the same period, and thus had to assess strictly the relevance
of these requests/surveys to their work. In the absence of time constraints, the availability of all
participants that we wished to involve in this exercise could have been confirmed prior to the
dissemination of the survey. Nevertheless, this approach was not pragmatic and could have
introduced also a certain degree of bias in terms of the way that the different networks were
defined.
Scepticism: A few actors mentioned that they were reluctant or felt uncomfortable with providing
responses on behalf of their organisations, especially actors who work for governmental bodies, and
for this reason they rejected our invitation to participate in the SNA survey. It falls within the
responsibility of the researchers to clearly communicate the purpose of research exercises and the
importance of respondents’ participation. Likewise, it is important to build a relationship of trust
between the different communities, even if this is not always easy especially when not much time is
available. Nevertheless, a general observation from our study was that national level actors were not
used to participate in this type of survey, especially when compared to the actors who operate at
the international level (as seen during the 1st round of the SNA carried out in the PLACARD project).
Repetitive pattern of the questionnaire: One of the main weaknesses of the design of the SNA
survey is the repetitive pattern of the questionnaire. This is unfortunately the case also with other
methods (e.g. choice-based conjoint analysis) that repeat the same question multiple times. In our
case we observed that while participants could easily identify the intensity of interaction, more
blank answers were provided to the question that related to the type of interaction (i.e.
predominantly related to CCA, predominantly related to DRR, related to both CCA and DRR).

Beyond the data collection process, further challenges were related to the interpretation of the SNA
results. Findings of SNA exercises, such as the one presented in this report are rather static, in that
they reflect only a snapshot in time. On the other hand networks are rather dynamic. A regular
repetition of such exercises (McCann et al., 2016; Krupa et al., 2018), both of the preliminary
inventories of actors and the SNA exercise itself, can help understand the way that networks evolve
over time in different countries, as well as at different scales. Assigning this ‘monitoring’ task to a
widely accepted and well established organisation is likely to increase the willingness of the actors to
participate in this process and provide more complete responses.
Furthermore, networks are responsive to changes. This implies that actors’ interactions and roles in
a network are very sensitive to the network’s composition and its overall context. For example, the
exclusion of an actor that is currently considered in a network, the introduction of a new one, or
other changes related to a network’s surrounding conditions are likely to modify its characteristics
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105

Platform for climate adaptation & risk reduction
www.placard-network.eu

and dynamics. In this study, the interactions of the actors that did not participate in the survey were
treated as ‘no responses’. This allowed us to take into consideration the interactions indicated by
the survey respondents also for the non-respondents. However, the significant non-response rate in
some of the SNA exercises and the implications that this has on the results that emerged from the
analysis should not be overlooked or underestimated (Bharwani et al., 2013; McCann et al., 2016).
This becomes of higher importance if one considers that some of the actors that did not participate
in the survey received a large number of interactions by their network (based on in-degree centrality
values). In the same vein, the selection of the actors that were involved in this study, although based
on some clear criteria, has introduced unavoidably some bias and thus has influenced the final
output of the analysis.88
Finally, SNA is a suitable tool for exploring the social structures and the patterns in the interactions
among the different actors involved in them. Nevertheless, it has limited potential for explaining the
reasons why such structures or patterns exist, when used on its own. Combination of the SNA with
other methodological tools (e.g. in depth interviews) can support a more insightful interpretation of
the results that emerge from its application. Similarly, the design of multi-level SNA exercises, which
combine ‘whole-network’ and ‘ego-network’ analyses (see McCann et al., 2016) have the potential
to provide a better understanding of the networks both in terms of the roles of the actors they entail
as well as of their interactions. Nevertheless, in spite of the challenges and perhaps some
weaknesses of the SNA method, the value and usefulness of the SNA output should not be
undermined. SNA has the potential to provide information on how certain networks are interrelated
and the roles that different actors play in them through systematic and scientifically robust methods.
Under the lead of a competent institution, such information can be used to inform a practical
strategy to support the improvement of the interactions and the coherence between different
communities of interest.

6.2 Next steps
The exercise presented in this report was meant to foster dialogue and support possible
partnerships among stakeholders with similar or complementary interests. Participants became
aware of a wider spectrum of actors in their networks. Also in many cases, this exercise raised
awareness of the PLACARD project and its activities, and in some of cases survey participants
expressed their interest in collaborating with the PLACARD and in receiving more information about
the output of this exercise.
Future research should focus on actors that have a key role in their networks (e.g. actors with high
potential for setting direct interactions with other actors in their networks, and thus for sharing
information, or others that have the ability to connect actors that are not well connected with the
rest of the network) in order to better understand which of their characteristics or competences
have enabled or facilitated their interactions with other actors in their network. Similarly, it is
important that future research focuses on actors that have limited interactions, in order to
understand the barriers that have constrained them from communicating or collaborating with
other actors and thus try to develop solutions to overcome them.
As in most complex systems, there are several constraints that may hinder constructive interactions
between CCA and DRR, thus it is important to understand such dynamics in order to support
communication and collaboration interactions between the CCA and DRR communities. Although
88
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the work carried in WP2 of the PLACARD project is reaching its end, members of the consortium
involved in this work are planning to carry out some interviews with a few carefully selected actors
in order to explore in greater depth the findings of the SNA through qualitative information, as well
as to understand better how the SNA results could be used by different actors to support their work
and mission.
Finally information collected in Task 2.2 and presented both in this report as well as in the Milestone
10 Report (Bojovic et al., 2017) provides input for the work that will be carried out in WP6 on a
dynamic and interactive network visualisation of the evolving CCA and DRR landscape, as well as the
work carried out in WP3 regarding the analysis of fragmented knowledge in the CCA and DRR
communities. Finally the results from this analysis will be communicated to the participants of the
surveys.
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Annex I – PLACARD SNA questionnaire (Round 2)
Your interactions with other actors
Q. 1 Having in mind the organisation that you represent (e.g. institution/ initiative/ network/
platform), please make an assessment of your interaction with the other actors included in the
list below by selecting on the scale 1-5, and indicate if the interaction is related to Climate Change
Adaptation (CCA), Disaster Risk Reduction (DRR), or both. Please provide a response for all the
entries of the list. No response will be interpreted as: “I am not aware of this actor”.
The meaning of the scale is the following:
1 – I am aware of this actor, but to my knowledge, we do not have any contacts with this actor
2 – Myself and/or my colleagues communicate with this actor from time to time
3 – Myself and/or my colleagues have frequent communication exchanges with this actor
4 – Myself and/or my colleagues collaborate with this actor from time to time
5 – Myself and/or my colleagues have regular and/or institutional collaborations with this actor
Please type the name of the organisation that you represent: ………..

How would you characterise and assess your interaction with the following actors in the fields of
DRR and CCA?
a. Intensity of interaction: Drop down menu including options 1-5 mentioned above
b. Type of interaction: Drop down menu including the three following options:
predominantly related to CCA, predominantly related to DRR, related both to CCA and DRR

Description of profile
Q. 2: Which sector does your organisation belong to?
a) Public sector
b) Private sector
c) Third / Voluntary sector (e.g. non-profit or non-governmental organisation)

Q. 3: Which of the following categories best describes your organisation?
National government body
Regional government body
Non-Governmental Organisation
Research institution (e.g. research initiative, university, research centre)
Company (e.g. private sector, company, consultancy)
Network (e.g. network, partnership, forum)
Portal (e.g. climate data portal, digital information system)
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Platform (e.g. virtual networks to exchange information, digital portals which include also human
expertise or are institutionalized with specific working groups)
Media (e.g. online news, newspaper, radio)
Funding agency (e.g. development bank)
Regional / National representative of a UN body
Regional / National representative of an EU body
Regional / National representative of an Intergovernmental Organisation
If other, please specify:

Q. 4: How would you describe the main area of its expertise?
Drop down menu including options: predominantly related to CCA, predominantly related to DRR,
related both to CCA and DRR

Q. 5: Please describe the key areas of work of your organisation (e.g. ecosystem based adaptation,
civil protection, climate finance, insurance, early warning systems, climate services, agriculture,
water management, urban development, research, governance, education and learning), with the
most important first, being as specific as possible.

Q. 6: Please describe the overarching goals of your organisation (e.g. national security, economic
development, sustainable development, capacity development, disaster resilience, humanitarian
assistance, climate change adaptation, energy security, climate-compatible development,
trade), with the most important first, being as specific as possible.

Your connection with the PLACARD project
Q. 7: Which of the following statements best describes your awareness of the PLACARD project?
1) I had not heard of PLACARD before completing this survey
2) I am aware of PLACARD but have little understanding of its purpose and activities
3) I am aware of PLACARD and have reasonable understanding of its purpose and activities
4) I am aware of PLACARD and have a good understanding of its purpose and activities

Q. 8: Which of the following best describes your engagement with the PLACARD project? (You may
select more than one of the statements below)
1) I have not engaged with the PLACARD project
2) I have seen written materials from PLACARD
3) I have visited the PLACARD website
4) I follow PLACARD on Twitter
5) I have attended PLACARD events such as workshops and webinars
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6) I have discussed CCA and DRR issues with the PLACARD team
7) I have worked with the PLACARD team to develop new resources or organise events

Q. 9: If you have engaged with the PLACARD project, has this improved your knowledge of either
CCA or DRR?
1) Yes, it has improved my knowledge of CCA
2) Yes, it has improved my knowledge of DRR
3) Yes, it has improved my knowledge of both CCA and DRR
4) No, I have not gained any knowledge through my engagement with PLACARD
5) I don’t know. It is too early to say
6) Not applicable (I have not engaged with the PLACARD project)

Q. 10: If you have gained knowledge as a result of engaging with the PLACARD project, has this led
to changes in your work or the work of your organisation?
1) Yes
2) No
3) I don’t know. It is too early to say
If yes, please describe in what way

Q. 11 If you have any feedback that you would like to share with us, including other important
DRR/ CCA actors to be considered in future activities, please use the comment box below.
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Annex II – Germany
Table A.1: List of actors invited to participate in the SNA survey in Germany
Actor

Mission

URL

Akademie für
Krisenmanagement,
Notfallplanung und Zivilschutz
(AKNZ)

The AKNZ is the main education and training institution in civil protection of the
Federal Government. It serves as a "neutral" platform for the exchange of
knowledge and cooperation on security questions for involved actors at
different strategic levels. AKNZ has established itself within the framework of
national crisis management and emergency preparedness and response as an
“integration point” for relevant federal and state entities as well as companies.
AKNZ-coordinated series of exercises LÜKEX significantly improved cooperation
in risk and crisis management between federal and state level with regard to
the decision-making process.

https://www.bbk.bund.de/
DE/AufgabenundAusstattun
g/AKNZ/aknz_node.html

Aktionsbündnis Deutschland
Hilft (ADH)

Aktion Deutschland Hilft is a union of 23 German relief organisations that
provides aid in the case of natural disasters and humanitarian crises abroad. In
exceptional cases, Aktion Deutschland Hilft is also active in Germany (e.g.
during disastrous floods).

https://www.aktiondeutschland-hilft.de/

Arbeiter-Samariter-Bund (ASB)

ASB -"Workers' Samaritan Federation" – provides a broad range of services
including elderly care, children and young people assistance, support for people
with disabilities and mental problems but also rescue services and first and
foreign aid. The latter includes emergency relief and disaster risk reduction but
also “reintegration and cooperation in Central and Eastern Europe”. ASB is also
active on the socio-political arena – it takes a stand on current issues and
contacts members of the Bundestag (lower house of German parliament),
ministries and the European Parliament.

https://www.asb.de/en/abo
ut-us/who-we-are

Arbeiterwohlfahrt International
(AWO)

AWO International strives to improve living conditions of the disadvantaged
people in a sustainable way in close cooperation with national nongovernmental organizations. In particular, its work encompasses humanitarian
relief, increasing prevention and preparedness measures with regard to natural
disasters, food security projects acknowledging inevitable consequences of the
climate change.

https://www.awo.org/awointernational
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Auswärtiges Amt (AA)

The Federal Foreign Office (AA) represents the interests of the federal Republic
of Germany and its population abroad. One of its tasks includes coordination of
the Crisis Response Centre that informs the Minister and important officials
informed of current developments. The Centre is also responsible for the early
warning, crisis prevention and management (inkl. the launch of the crisis task
force).

https://www.auswaertigesamt.de/en

Bundesamt für
Bevölkerungsschutz und
Katastrophenhilfe (BBK)

The Federal Office of Civil Protection and Disaster Assistance (BBK) is
responsible for civil protection and disaster assistance at the federal level. In
particular, BBK plans and prepares specific civil protection measures,
coordinates cooperation between the federal Government and Federal States
in case of emergency/ occurrence of hazards. Beyond that, its tasks include
provision of trainings for decision makers, protection of critical infrastructure,
security alerts and information dissemination for the public and strengthening
the research on civil protection.

https://www.bbk.bund.de/E
N/Home/home_node.html

Bundesamt für Seeschifffahrt
und Hydrographie (BSH)

BSH deals with the issues of maritime shipping, environmental protection and
marine use. Its tasks include, among many others, “warning services (water
level and tide forecast, storm surge warning service, ice service), monitoring the
sea (in terms of climate change and environmental change)”.

http://www.bsh.de/de/inde
x.jsp

Bundesanstalt für
Gewässerkunde (BfG)

The Federal Institute of Hydrology (BfG) provides an advice and assistance to
the federal ministries (e.g. the Federal Ministry of Transport and Digital
Infrastructure, BMVI) and the Waterways and Shipping Administration (WSV)
with respect to an efficient and environment-friendly utilisation and
management of German waterways. The BfG pools and processes scientific
findings. It is engaged in several scientific research programmes, e.g. on the
impact of climate change on the waterways and shipping and respective
adaptation measures (that were reflected in DAS).

http://www.bafg.de/DE/Ho
me/homepage_node.html

Bundesinstitut für Bau-, Stadtund Raumforschung (BBSR)

BBSR is a departmental research institution under the supervision of the
Federal Ministry for the Environment, Nature Conservation, Building and
Nuclear Safety (BMUB). Its main tasks include: information generation,
preparation of diverse reports, and provision of expertise, knowledge and
research management as well as the policy-science interface. BBSR’s core
activities relate to spatial development, urban development, housing, building

http://www.bbsr.bund.de/
BBSR/EN/FederalInstitute/C
oreTasks/tasks_node.html
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and architecture. Among many others, BBSR investigates the impact of
changing climate and necessary adaptation options in the above-mentioned
areas.
Bundesministerium des Innern
(BMI)

The Federal Ministry of the Interior, Building and Community and its executive
agencies deal with diverse socio-political topics such as security, civil protection,
public service and administration reform, constitution, migration, IT and
internet policy, society and integration and sport funding. With regard to civil
protection the federal level is responsible for civil protection and assistance to
Bundesländer in case of (natural) disasters.

https://www.bmi.bund.de/E
N/ministry/ministrynode.html

Bundesministerium des Umwelt,
Naturschutz, Bau- und
Reaktorsicherheit (BMUB)

The Federal Ministry for the Environment, Nature Conservation, Building and
Nuclear Safety (BMUB) is dealing mainly with the topics mentioned in the
ministry’s name. Among many others, it tackles the problem of climate change
and the necessary adaptation measures. As a part of its work BMUB prepares
policy legislation, provides funding for relevant research, development and
technology, communicates with the public and is responsible for national and
international cooperation (with Bundesländer and EU respectively).

https://www.bmu.de/en/mi
nistry/tasks-and-structure/

Bundesministerium für Bildung
und Forschung (BMBF)

The main task of BMBF is promotion of education and research. The BMBF is
organized in eight Directorates-General: Directorate-General Z - Central
Services, Directorate-General 1 - Strategies and Policy Issues, DirectorateGeneral 2 - European and International Cooperation in Education and Research,
Directorate-General 3 - Vocational Training and Lifelong Learning, DirectorateGeneral 4 - Science systems, Directorate-General 5 - Key technologies Research for Innovation, Directorate-General 6 - Life Sciences - Research for
Health. Directorate-General 7 – Provision for the Future - Basic and
Sustainability Research. The latter topic includes research on climate change
and its impact and necessary adaptation measures and key future technologies.

Bundesministerium für
Wirtschaftliche Zusammenarbeit
und Entwicklung (BMZ)

The main task of BMZ includes planning and implementation of the German
development cooperation, cooperation with the society, companies,
organisations and partner countries as well as education and information
provision on development. Development issues covered by the work of BMZ
span from democracy and human rights to environment and infrastructure. The
latter includes also climate change and adaptation issues.

https://www.bmbf.de/

http://www.bmz.de/en/ind
ex.html
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CARE Deutschland

CARE is one of the biggest private aid organisations in the world. Its mission is
to fight poverty and help people affected by disasters. CARE is also engaged in
empowerment of women, especially in those parts of the world where they are
systematically disadvantaged.

https://www.care.de/uebercare/

Center for Disaster Management
and Risk Reduction Technology
(CEDIM)

The Center for Disaster Management and Risk Reduction Technology (CEDIM) is
an interdisciplinary research institute located at the Karlsruhe Institute of
Technology (KIT). Its focus lies on (natural and man-made) disaster
management, especially early detection and risk reduction CEDIM develops
diverse technologies and tools in the field of risk assessment and risk
communication acknowledging inevitable consequences of climate change and
in cooperation with emergency units at different administration levels.

https://www.cedim.de/engli
sh/

Climate Service Center Germany
(GERICS)

The Climate Service Center Germany (GERICS) is a think tank for climate
services providing information and advice on adaptation to climate change and
developing relevant models. Its work focusses on the following areas: water,
energy, ecosystems and cities. GERICS closely cooperates with science, policymakers and companies and facilitates networking between them.

http://www.climate-servicecenter.de/index.php.en

Deutsche Lebens-Rettung
Gesellschaft (DLRG)

The DLRG is a voluntary organisation devoted to swimming and rescue
swimming training in Germany. The core tasks of the DLRG encompass
swimming training, education, water rescue service. DLRG is mobilized also in
the case of accidents and emergencies by the sea, in coastal and river areas.

https://www.dlrg.de/diedlrg/selbstverstaendnis/kurz
darstellung.html

Deutscher Feuerwehrverband

The German Fire Service Association represents 16 state fire brigade
associations and the two federal groups. It analyses relevant issues and current
developments, prepares expert opinions and develops measures to improve
work of fire brigades in Germany.

http://www.feuerwehrverb
and.de/einer-fueralle.html?&L=0Dietmar%3F1
%3D1Christian%3F1%3D1

Deutscher Wetterdienst (DWD)

The Deutscher Wetterdienst is a public institution providing meteorological
services in Germany. It provides information, issues weather warnings,
conducts meteorological research and stores the data.

https://www.dwd.de/EN/Ho
me/home_node.html

Deutsches Komitee für
Katastrophenvorsorge (DKKV)

The DKKV serves as German national platform for disaster risk reduction. It
brings together different actors involved in disaster prevention from different
areas such as policy, business, media and science and promotes
interdisciplinary approach towards disaster risk management.

http://www.dkkv.org/en/ab
out-us/the-committee.html
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Deutsches Rotes Kreuz (DRK)

The German Red Cross (DRK) is an aid organisation that belongs to the
international Red Cross and Red Crescent community. DRK’s aim is to provide
help to the victims of crises, disasters and health emergencies but also to
promote prevention and preparedness. Its main areas of works include, inter
alia, disaster risk reduction, climate change, sustained health care, food
security, access to clean water, improvement of living conditions, shelters,
tracing services and refugee relief.

https://www.drk.de/en/

Deutsches Zentrum für Luft- und
Raumfahrt (DLR)

The German Aerospace Center (DLR) is the national space agency. Its mission
includes tasks related to the investigation of the Earth and the whole Solar
System but also research on environmental protection. The latter encompasses
research and development of environment-friendly energy technologies,
transportation, communication and security. The DLR provides also advisory
services to the government.

http://www.dlr.de/dlr/en/d
esktopdefault.aspx/tabid10443/637_read-251/

Geoforschungszentrum Potsdam
(GFZ)

The GFZ is the national research center specialising in solid Earth Sciences
taking into account grand societal challenges such as rapidly growing
population, globalisation or climate change. Its work is structured around 5
research units: (1) global processes (integrated monitoring and modelling), (2)
plate boundary system, (3) earth surface and climate interactions, (3) natural
hazards, (5) geo-resources and geo-energy.

https://www.gfzpotsdam.de/en/home/

Gesamtverband der Deutschen
Versicherungswirtschaft (GDV)

German Insurance Association (GDV) is a German association of private
insurers. It comprises about 460 members that offer comprehensive insurance
coverage to private households, businesses and public organisations (totl sum
of insurance contracts 431 million Euro).

https://www.en.gdv.de/en

Hans-Ertel-Zentrum für
Wetterforschung (FU Berlin)

Hans-Ertel-Zentrum für Wetterforschung is a research institute launched by
Deutscher Wetterdienst (DWD) in order to enhance climate and atmospheric
research and to strengthen cooperation between academic and non-academic
actors. The institute’s content-related focus lies on atmospheric dynamics and
their predictability, data assimilation, model development, climate monitoring
and diagnostics, optimal application of weather forecast.

http://www.polsoz.fuberlin.de/en/ethnologie/for
schung/arbeitsstellen/katast
rophenforschung/allgemein
es/index.html

Helmholtz-Zentrum für
Umweltforschung (UFZ)

The UFZ is an interdisciplinary research institute with the focus on
environmental issues. Its expertise comprises natural, engineering and social
sciences. UFZ conducts practice-relevant research in six main areas: (1)

https://www.ufz.de/index.p
hp?en=33573
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ecosystems of the future, (2) water resources and environment, (3) chemicals in
the environment, (4) environmental engineering and biotechnology, (5) smart
models monitoring and (6) environment and society. Its research provides
concrete solutions to policy, business and society.
Institut für
Rettungsingenieurwesen und
Gefahrenabwehr and der FH
Köln

The Institute of Rescue Engineering and Civil Protection located at the
University of Applied Sciences in Cologne (FH Köln) deals with a broad range of
issues connected to the operative civil protection and risk/crisis management.
This encompasses technological and organisational know-how as well as social
and communication skills. The institute conducts practice-oriented research and
educational services to students of FH Köln.

https://www.thkoeln.de/en/homepage_26.
php

Katastrophenforschungsstelle
(FU Berlin)

The Disaster Research Unit (DRU) is a research institution located at the Freie
Universität Berlin. It conducts interdisciplinary disaster risk research with a
focus on sociological and ethnological aspect incl. risk perception, warning and
disaster behaviour, dealing with disasters and sustainable building back. DRU
emphasizes the role of cultural aspects in disaster research because it depends
on the societal and cultural understanding if extreme weather events will be
perceived as risk or not. Beyond research DRU provides also advisory services.

http://www.polsoz.fuberlin.de/en/ethnologie/for
schung/arbeitsstellen/katast
rophenforschung/allgemein
es/index.html

Klima-Bündnis der europäischen
Städte (Climate Scout)

KlimaScout is a project created by Climate Alliance, German Environmental
Agency and the Federal Ministry of the Environment, Nature Conservation and
Nuclear Safety]. It aims to support municipalities in entering into structured
adaptation activities. KlimaScout provides framework conditions for successful
adaptation strategies, presents integrated approaches, designs user-friendly
adaptation measures and offers advice for citizens.

http://www.klimascout.de/

Malteser Hilfsdienst

The Malteser Hilfsdienst is a Catholic non-profit aid organisation in Germany. It
is active in the field of civil protection (disaster risk reduction), medical services
and first aid trainings. The foreign service of Malteser Hilfsdienst cooperates
with many international partners and sends their specialists to crisis areas all
over the world.

https://www.malteser.de/

Technisches Hilfswerk (THW)

Technisches Hilfswerk (THW) is a federal agency (department of the Federal
Ministry of Interior) with a unique structure employing 99% of its staff on a
voluntary basis. TWH volunteers provide help in civil protection in Germany

https://www.thw.de/EN/Ho
mepage/homepage_node.ht
ml
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and across the world.
Umweltbundesamt (UBA mit
KOMPASS, Tatenbank,
Stadtklimalotse)

UBA is an environmental protection agency in Germany. Its mission is the
protection of the environment and climate for future generations. Its core tasks
include gathering of environmental data, analysing them and making relevant
projections in order to provide advice to the federal entities such as e.g. the
Ministry of the Environment. UBA conducts research on its own but also
outsources it to other research institutes in Germany and abroad. Beside that
UBA informs public on environmental issues.

https://www.umweltbundes
amt.de/en

United Nations University
Institute for Environment and
Human Security (UNU/EHS)

The United Nations University (UNU) is an academic branch of the United
Nations based in Bonn. The institute serves as a think tank on environmental
hazards, risk and necessary adaptation measures. Its research focuses on the
risk minimisation acknowledging an array of important societal factors. UNU
conducts research related to the following topics: climate change adaptation
incl. insurance-related issues, environmental migration, ecosystem services,
vulnerability and risk modelling with an emphasis on urban planning and ruralurban interplay. UNU-EHS is also actively involved in higher education.

https://ehs.unu.edu/

Welthungerhilfe

Welthungerhilfe is one of the largest private aid organisations in Germany. It
aims to improve people’s living condition in a sustainable way. Welthungerhilfe
is actively engaged in many projects around the world, e.g. educating people
and helping to ensure food security in Burundi hit by the consequences of
climate change.

https://www.welthungerhilf
e.org/about-us/missionand-vision/vision/
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Table A.2: Social network analysis metrics calculated for all the actors considered in the German SNA survey
Germany
Vertex / Graph Metrics

Degree

In-Degree

Out-Degree

Betweenness
Centrality

Closeness
Centrality

Eigenvector
Centrality

Clustering
Coefficient

Akademie für Krisenmanagement,
Notfallplanung und Zivilschutz (AKNZ)

8

8

0

0.000

0.017

0.017

0.821

Aktionsbündnis Deutschland Hilft (ADH)

6

6

0

0.444

0.016

0.012

0.667

Arbeiter-Samariter-Bund (ASB)

8

8

0

0.000

0.017

0.017

0.893

Arbeiterwohlfahrt International (AWO)

2

2

0

0.000

0.016

0.005

1.000

Auswärtiges Amt (AA)
Bundesamt für Bevölkerungsschutz und
Katastrophenhilfe (BBK)
Bundesamt für Seeschifffahrt und Hydrographie
(BSH)

14

14

0

0.111

0.019

0.030

0.835

44

14

30

65.978

0.028

0.047

0.332

11

11

0

0.125

0.018

0.024

0.873

Bundesanstalt für Gewässerkunde (BfG)
Bundesinstitut für Bau-, Stadt- und
Raumforschung (BBSR)

13

13

0

0.258

0.019

0.028

0.833

10

10

0

0.000

0.018

0.022

0.867

Bundesministerium des Innern (BMI)
Bundesministerium des Umwelt, Naturschutz,
Bau- und Reaktorsicherheit (BMUB)
Bundesministerium für Bildung und Forschung
(BMBF)
Bundesministerium für Wirtschaftliche
Zusammenarbeit und Entwicklung (BMZ)

12

12

0

0.000

0.019

0.026

0.856

14

14

0

0.512

0.019

0.029

0.786

15

15

0

0.512

0.020

0.031

0.790

22

13

9

7.928

0.021

0.036

0.591

CARE Deutschland
Center for Disaster Management and Risk
Reduction Technology (CEDIM)

6

6

0

0.000

0.017

0.012

0.867

29

12

17

10.593

0.022

0.037

0.550

Climate Service Center Germany (GERICS)

19

10

9

2.423

0.020

0.031

0.625

Deutsche Lebens-Rettung Gesellschaft (DLRG)

7

7

0

0.000

0.017

0.015

0.881
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Deutscher Feuerwehrverband

10

10

0

0.694

0.018

0.021

0.811

Deutscher Wetterdienst (DWD)
Deutsches Komitee für Katastrophenvorsorge
(DKKV)

38

13

25

48.519

0.027

0.046

0.358

39

13

26

35.174

0.026

0.045

0.389

Deutsches Rotes Kreuz (DRK)
Deutsches Zentrum für Luft- und Raumfahrt
(DLR)

42

12

30

81.890

0.028

0.046

0.331

15

15

0

0.512

0.020

0.031

0.790

Geoforschungszentrum Potsdam (GFZ)
Gesamtverband der Deutschen
Versicherungswirtschaft (GDV)
Hans-Ertel-Zentrum für Wetterforschung (FU
Berlin)

34

13

21

10.427

0.023

0.040

0.504

30

10

20

15.997

0.023

0.040

0.455

7

7

0

0.111

0.017

0.015

0.833

Helmholtz-Zentrum für Umweltforschung (UFZ)
Institut für Rettungsingenieurwesen und
Gefahrenabwehr and der FH Köln

40

11

29

93.616

0.027

0.045

0.340

32

5

27

43.997

0.026

0.043

0.379

Katastrophenforschungsstelle (FU Berlin)
Klima-Bündnis der europäischen Städte
(Climate Scout)

32

10

22

17.101

0.024

0.042

0.460

2

2

0

0.000

0.015

0.005

1.000

Malteser Hilfsdienst

18

8

10

10.570

0.019

0.023

0.462

Technisches Hilfswerk (THW)
Umweltbundesamt (UBA mit KOMPASS,
Tatenbank, Stadtklimalotse)
United Nations University Institute for
Environment and Human Security (UNU/EHS)
Welthungerhilfe

41

12

29

89.383

0.028

0.045

0.317

33

11

22

11.773

0.023

0.041

0.486

30
7

11
7

19
0

23.350
0

0.023
0.017

0.038
0.016

0.452
0.952
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Annex III - Italy
Table A.3: List of actors invited to participate in the SNA survey in Italy
Actor

Mission

URL

Autorità di Bacino del Fiume
Arno

The Arno river basin authority (Autorità di Bacino del Fiume Arno) aims at supporting
district-level planning according to the relevant European Directives (2000/60 / CE and
Dir. 2007/60 / CE).

http://www.adbarno.it/ad
b/

Autorità di Bacino del fiume Po

The Po river basin authority (Autorità di Bacino del Fiume Po) is one of the Authorities
established pursuant to art. 13 of the Law of 18 May 1989, no. 183 which manages the
river basin's river basin. The administrative headquarters are in Parma. Implementation
EU DIR2000 / 60, DIR 2007/60 and Drought and Watyer Scarcity policy at district level.

http://www.adbpo.gov.it/

Agenzia per le Erogazioni in
Agricoltura

The European Union supports the agricultural production of the Community countries
through the provision of aid, contributions and prizes to producers. These disbursements,
financed by the EAGF (European Agricultural Guarantee Fund) and EAFRD (European
Agricultural Fund for Rural Development), are managed by the Member States through
the Paying Bodies. In this context, the Agency for the Disbursements in Agriculture
(Agenzia per le Erogazioni in Agricoltura - AGEA) supports the activities carried out by
paying agencies and ensures the preparation - for the purposes of harmonization of
procedures - of specific guidance manuals. AGEA is also the Italian paying agency and is
responsible for the provision of aid, grants, prizes and community interventions, as well
as for the management of public funds, programs to improve the quality of agricultural
products for food aid and for economic cooperation with other countries.

http://www.agea.gov.it/p
ortal/page/portal/AGEAPa
geGroup/HomeAGEA/hom
e

Alleanza per il Clima Italia Onlus

The Climate Alliance of Italy (Alleanza per il Clima Italia Onlus) is a network of local and
European territorial entities with 1,700 members in 28 countries. In Italy, 100
municipalities joined. The only network with quantitative targets (less than 10% of CO2
emissions every five years), partners are the indigenous peoples of rainforests. The
network considers climate policy as the centre of an integrated territorial policy for
sustainable development. Climate Alliance of Italy was among the actors that opened the
speech of the adaptation to climate change in Italy with the AMICA project. Today it
collaborates with its members towards the elaboration of adaptation plans; the
organisation of awareness campaign, conferences (the next 30 November in Rome in
collaboration with the Office of the Covenants of Mayors); the management of the Italian

http://www.climateallianc
e.it/
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Helpdesk of the Covenant of Mayors, which in its new version 2030 provides as a
commitment of local authorities to have a plan for climate change adaptation.
Associazione Nationale Consorzi
di Tutela Gestione Territorio e
Acque Irrigue

The National Association Consortiums of Land Management and Irrigation Water
(Associazione Nationale Consorzi di Tutela Gestione Territorio e Acque Irrigue – ANBI) is a
National Association with a private legal status that represents and protects the interests
of land reclamation, irrigation and land improvement consortia operating in Italy. These
consortia have the task of creating and managing works of defense and hydraulic
regulation, provision and utilization of waters for irrigation use, environmental protection
interventions. Thus the association carries out a multifunctional activity, aimed at
territorial, environmental and food security in Italy, thus contributing to sustainable
economic development.

http://www.anbi.it/

Agenzia regionale per la
prevenzione, l'ambiente e
l'energia

Regional Agency for Prevention, Environment and Energy (Agenzia regionale per la
prevenzione, l'ambiente e l'energia – ARPAE) is entrusted not only to the monitoring,
supervision and control tasks, but also to the authorizing activities of the Environment
Services of the Provinces. The aim is to rationalize and distinguish between authorization
and control processes: those evaluation processes that imply a particular impact on more
or less extensive territory and population portions, and significant urban or economic
implications, etc., have been advocated to itself from the Region.

https://www.arpae.it/

Centro Italiano per la
Riqualificazione Fluviale

The Italian Centre for River Restoration (Centro Italiano per la Riqualificazione Fluviale CIRF) is the reference non-profit organisation in Italy on river restoration. It was founded
in 1999 by a group of technicians with different background to develop and promote
more sustainable approaches for river management and territorial planning. Since then it
has aimed at increasing the awareness about the benefits of ecological river restoration,
linking research with application, advocating for increased attention on these issues at
local and national levels, and actively interacting with similar centres in the EU and
worldwide. The main goals of CIRF include: to increase knowledge on the status of our
rivers and on pressure factors; to prevent short-sighted policies; and to promote river
restoration. CIRF members belong to several sectors (e.g. engineers, biologists,
geologists, agronomists, architects) and range from consultants, to the academia, to
public officers.

http://www.cirf.org/it/ho
me/
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CLIMALIA

CLIMALIA is the first Italian start-up company providing specialized services on climate
adaptation and resilience offering consultancy services. Climate risk management,
planning for adaptation & resilience, Climate Policy Advice, Training & Awareness
Raising, and research are among its main services.

http://www.climalia.eu/

Climate-KIC Italia

Climate-KIC is the EU’s largest public private partnership addressing climate change
through innovation to build a zero carbon economy. We address climate change across
four priority themes: urban areas, land use, production systems, climate metrics and
finance. Education is at the heart of these themes to inspire and empower the next
generation of climate leaders. Climate-KIC runs programmes for students, start-ups and
innovators across Europe via centres in major cities, convening a community of the best
people and organisations. Its approach starts with improving the way people live in cities.
Its focus on industry creates the products required for a better living environment, and
looks to optimise land use to produce the food people need. Climate-KIC is supported by
the European Institute of Innovation and Technology (EIT), a body of the European Union.
Supporting the innovation generation that has "climate impact" (mitigation, adaptation,
resilience, of natural ex-technic systems) and economic development are among the key
competences of the partnership.

http://www.climatekicemi
liaromagna.it/

Consiglio Nationale delle
Ricerche - Istituto Di Geologia
Ambientale E Geoingegneria
(CNR-IGAG)

The Institute of Environmental Geology and Geoengineering of the Italian National
Research Council (Consiglio Nationale delle Ricerche - Istituto Di Geologia Ambientale E
Geoingegneria: CNR-IGAG) was established in 2001 from the merging of five former
institutes and centres with expertise in different fields of earth sciences, geotechnical end
mining engineering and environmental chemistry. The Institute’s mission is to study and
understand geological natural processes and human practices interacting with and
influencing the human environment, activities, and life.

https://www.igag.cnr.it/in
dex.php

Consiglio Nationale delle
Ricerche – Istituto di Ricerca per
la Protezione Idrogeologica
(CNR-IRPI)

The Research Institute for Geo-Hydrological Protection (Istituto di Ricerca per la
Protezione Idrogeologica (IRPI)) is an institute of the Department of Earth System
Sciences and Technology for the Environment (DTA), of the Italian National Research
Council (Consiglio Nazionale delle Ricerche, CNR). The mission of the institute is to design
and execute scientific research and technological development in the fields of natural
hazards, environmental protection, and the sustainable use of geo-resources. IRPI carries
out its mission by operating at different geographical and temporal scales, and in
different climatic, physiographic and geological zones. The goals of CNR-IRPI are multiple
and include: Production of new knowledge about phenomena of potentially hazardous

http://www.irpi.cnr.it/en/
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natural processes and to better understand their interactions with natural and anthropic
environment; development of innovative technologies, services and products that are
useful in defining, predicting and mitigating risk management, proper territorial planning,
and effective land management and environment management, provision of scientific
and technological advice in the field of natural hazards, and the provision of innovative
products and services in the field geo-sciences, natural hazards and territorial and
environmental protection, disseminate information and knowledge on natural hazards,
contributing to improving individual and community awareness of risks, territorial
protection and sustainable management of the environment.
Consiglio Nationale delle
Ricerche – Istituto di ricerca
sulle acque (CNR-IRSA)

The Institute for Water Research (Istituto di ricerca sulle acque (IRSA)) was established in
1968 with the task of carrying out research on water management and water
management and in the development of methodologies and technologies for water
potentiation and treatment (purification) of wastewater (urban and industrial).
Multidisciplinarity has been one of the strongest and most distinct characteristics of IRSA:
IRSA involves various research groups, which collaborate with Engineers, Chemists,
Geologists, Biologists, Physics, etc. Thematic research activities of CNR-ISRA are
developed by the CNR through projects related to various areas of the Department of
Earth Science and Environment Technologies and interdepartmental initiatives. In
addition, the Institute is involved in European projects co-financed by the EC and other
projects funded by Ministries (Environment, Health, Research, Economic Development)
or other public institutions (Civil Protection, Basin Authority, Regions, Provinces) and
private (Industries, Companies, SMEs).

http://www.irsa.cnr.it/ind
ex.php/ita/

Consiglio Nationale delle
Ricerche – Istituto di scienze
dell’atmosfera e del clima (CNRISAC)

The Institute of Atmospheric Sciences and Climate (Istituto di scienze dell’atmosfera e del
clima – ISAC) aims at an integrated scientific understanding of the atmosphere, the ocean
and their processes, by means of a multidisciplinary approach which combines scientific
and technological skills in meteorology, climate, atmospheric dynamics and composition,
Earth observations; it develops basic research, theoretical, experimental and numerical,
and modeling work together with impact evaluation. ISAC is the largest institute of CNR
on atmospheric sciences, structured in 7 Units over the country, 7 permanent
observatories, including 2 Global Stations of the Global Atmosphere Watch (GAW)
program of the World Meteorological Organization (WMO) and 2 atmospheric research
Supersites. ISAC is recognised internationally through its collaboration with a large
number of European laboratories, and research centers worldwide.

http://www.isac.cnr.it/it
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Consiglio Nationale delle
Ricerche – Istituto per le
tecnologie della construzione
(CNR-ITC)

The Construction Technologies Institute (Istituto per le tecnologie della construzione ITC) is a scientific facility of the National Research Council of Italy (CNR), mainly active in
the civil engineering sector. ITC is a multidisciplinary organization headquartered in San
Giuliano Milanese (Milan) with local offices in Bari, L’Aquila, Padua and Napoli. The
Institute carries out applied research, assessment and technical certification and provides
training and information on issues related to the construction process. CNR-ITC aims to
improve the built environment, seek new methods and technologies for building,
managing cold, increasing housing prosperity, sustainable building, performance
evaluation and product quality, construction systems, technical information and training
for the industry.

https://www.cnr.it/it/istit
uto/101/istituto-per-letecnologie-dellacostruzione-itc

CORILA

CORILA is an association of the Ca' Foscari University, the IUAV University of Venice, the
University of Padua, the Italy's National Research Council and the National Institute of
Oceanography and Experimental Geophysic. It is a non-profit organisation, overseen by
the Ministry of Education, University and Research. CORILA promotes and coordinates
research on the Venice lagoon, also internationally. The operational structure is
composed of qualified researchers who carry out scientific coordination and
interdisciplinary integration activities, as well as administrative and management
functions. CORILA aims to support with knowledge-based decision-making related to the
preservation of the Lagoon of Venice, the advancement of knowledge about lagoon and
transition systems, tools for increasing the resilience of companies for and through the
protection of cultural, natural, landscaping.

http://www.corila.it/

Coordinamento Agende 21
Locali Italiane

The Coordinamento Agende 21 Locali Italiane is non-profit association created in 2000. It
pursues exclusively social solidarity goals, carrying out activities in the field of the
protection and enhancement of nature and the environment. More specifically, the
Association aims to promote the Local Agenda 21 process in Italy, and in particular in
urban areas, to support sustainable development by integrating economic, social and
environmental aspects.

http://www.a21italy.it/

Consiglio per la ricerca in
agricoltura e la’analisi
dell’economia agrarian

The Agricultural Research Council (Consiglio per la ricerca in agricoltura e la’analisi
dell’economia agrarian - CREA) is a National Research Organization, which operates
under the supervision of the Ministry of Agriculture, with general scientific competence
within the fields of agriculture, agroindustry, food, fishery and forestry. The CRA has been
established with the legislative decree n.454/99 and gathers together the experience of
28 Agricultural Research Institutes and their relative 54 peripheral operational units for a

http://www.crea.gov.it/
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total of 82 offices throughout the nation.
Dipartimento della Protezione
Civile

The Civil Protection Department (Dipartimento della Protezione Civile (DPC)) is a
structure of the Presidency of the Council of Ministers. It was born in 1982 to provide the
country with a body capable of mobilizing and co-ordinating all national resources to
provide assistance to the population in case of serious emergency. The dramatic delay in
relief and the lack of coordination that had characterized the earthquake in Irpinia in
1980 had highlighted the need to establish a permanent civil protection structure. By law
no. 225 of 1992 the Department becomes the point of connection of the National Civil
Protection Service, with the tasks of addressing, promoting and coordinating the whole
system. The Department, working closely with the Regions and Autonomous Provinces,
deals with all activities aimed at forecasting and preventing risks, helping and assisting
populations affected by disaster, conflict and overcoming the emergency.

http://www.protezionecivi
le.gov.it/jcms/it/home.wp

Agenzia nazionale per le nuove
tecnologie, l'energia e lo
sviluppo economico sostenibile

The Italian National Agency for New Technologies, Energy and Sustainable Economic
Development (Agenzia nazionale per le nuove tecnologie, l'energia e lo sviluppo
economico sostenibile - ENEA) is an Italian Government-sponsored research and
development agency. The agency undertakes research in areas, which will help to
develop and enhance Italian competitiveness and employment, while protecting the
environment.

www.enea.it

Fondazione Eni Enrico Mattei

The Eni Enrico Mattei Foundation (Fondazione Eni Enrico Mattei - FEEM) is a non profit
research centre and think tank, focused on fostering a better understanding of
sustainable development and providing timely and objective analysis on a wide range of
environmental, energy and global economic issues. FEEM contributes to the quality of
decision-making in public and private spheres through studies, research, information
initiatives, scientific dissemination and training. It promotes excellence, scientific rigor,
the value of ideas and innovation in all its activities by involving the best researchers and
top research institutions on various projects.

http://www.feem.it/it/

Fondazione Lombardia per
l’Ambiente

The Foundation for the Environment of Lomardy (Fondazione Lombardia per l’Ambiente FLA) has a history of over twenty years. FLA deals with environmental protection issues
and aims at providing scientific advice to support political decision-makers and the
general public, carrying out relevant research, training and education. In this perspective,
its 'Centre for Research and Environmental Education' intends to be a prestigious and
state-of-the-art science pole, a technology reference point for environmental research, a

http://www.flanet.org/
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communication, education and training pole on all environmental issues.

Fondazione CIMA

CIMA Foundation (Fondazione CIMA) is a non-profit research organization committed to
the promotion and support of scientific research, technological development and training
within the fields of Civil Protection, Disaster Risk Reduction and Biodiversity. Founded in
2007 as the outgrowth of the pre-existing Inter-University Centre for Research in
Environmental Monitoring, CIMA Research Foundation is founded by the Italian Civil
Protection Department, the University of Genoa, the Regione Liguria (Government of
Liguria Region), and the Provincia di Savona (Administration of Savona Province).

http://www.cimafoundati
on.org/

Fondazione CMCC

The Euro-Mediterranean Center on Climate Change Foundation (Fondazione CMCC) is a
non-profit research institution established in 2005, with the financial support of the
Ministry of Education, University and Research (MIUR), the Ministry of the Environment
and Protection of Land and Sea (MATT), the Ministry of Agricultural and Forestry Policies
(MIPAF) and the Ministry of Finance (MEF), thanks to funding from the Integrative Special
Research Fund (FISR), within the National strategic Programme for Research. On 10th
December 2015 the Center became a Foundation, therefore representing CMCC’s legal
status, its contents, aims and operational modalities. CMCC’s Mission is to investigate
and model our climate system and its interactions with society and the environment to
guarantee reliable, rigorous, and timely scientific results to stimulate sustainable growth,
protect the environment, and to develop science driven adaptation and mitigation
policies in a changing climate.

www.cmcc.it

Istituto Nazionale di Geofisica e
Vulcanologia

The National Institute of Geophysics and Vulcano (Istituto Nazionale di Geofisica e
Vulcanologia - INGV) collects and enhances the skills and resources of five institutes
already operating in the field of geophysical and volcanological disciplines: the National
Institute of Geophysics; the Vesuvian Observatory; the International Vulcanology
Institute; the Institute of Fluid Geochemistry; the Institute for Research on Seismic Risk.
INGV co-operates with numerous universities and other national and international
research institutions and it is currently the largest European institution in the field of
geophysics and volcanology and one of the largest in the world.

www.invg.it

Istituto Superiore per la
protezione e la ricerca

The Institute for Environmental Protection and Research (Istituto Superiore per la
protezione e la ricerca ambientale - ISPRA) is a public research body, with legal

http://www.isprambiente.
gov.it/it
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ambientale

personality under public law, technical, scientific, organizational, financial, managerial,
administrative, patrimonial and accounting autonomy. ISPRA is supervised by the
Minister of the Environment and the protection of the territory and the sea. The Minister
makes use of the Institute in the exercise of its attributions, giving the general directives
for the pursuit of institutional tasks. Without prejudice to the performance of the tasks,
services and activities assigned to the Institute under current legislation, within the
aforementioned directives the priorities relating to further tasks are also indicated, with a
view to prioritizing the functions of support to the Ministry of the Environment. and the
protection of the territory and the sea. Research, dissemination of knowledge,
information, education and awareness raising, institutional support to MATTM in the
field of climate change and climate change, mitigation, adaptation, hydrogeological risk
(landslides and floods), environmental protection, sustainable development are among
the main competences of the Institute.

Istituto Nazionale di Statistica
(ISTAT)

The National Institute of Statistics (Istituto Nazionale di Statistica - ISTAT) is a public
research institute, founded in 1926. It is the leading official statistic producer to support
citizens and public decision makers. It works in full autonomy and in continuous
interaction with the academic and scientific community. Since 1989, ISTAT has played a
role in addressing, coordinating, technical assistance and training within the National
Statistical System (Sistan). The System was set up to streamline the production and
dissemination of information and optimize resources for official statistics.

http://www.istat.it/en/

Italia Sicura

Italia Sicura is a governmental organisation that aims to provide with comprehensive
information related to the security of Italy. The government aims to focus on 'prevention'
and avoid the logic of emergencies in key areas for social, cultural and economic
activities, hydrogeological disruption, water infrastructure and school building.

http://italiasicura.governo
.it/site/home.html

Italian Climate Network Onlus

The Italian Climate Network Onlus is a national organization dealing with climate change.
It is a350.org partner and since 2014 is registered as an observer at the UNFCCC. The
work of Italian Climate Network Onlus aims to maintain the commitment of citizens,
businesses and NGOs involved in resolving the climate issue and securing a sustainable
future for Italy; to build an expansive and incisive movement that leads to positive
changes in society and the transformation of a low CO2 economy and energy model.

http://www.italiaclima.org
/

137

Platform for climate adaptation & risk reduction
www.placard-network.eu
Kyoto Club

The Kyoto Club is a non-profit organization, created in February 1999. It involves
businesses, organizations, associations and local governments, and is committed to
achieving the greenhouse gas emission reduction targets set by the Kyoto Protocol, with
decisions at EU level and with the Paris Agreement of December 2015. As a stakeholder
in public, national, European and United Nations Framework Convention on Climate
Change, Kyoto Club is also committed to stimulating targeted proposals and policies in
the field of energy and the environment.

https://www.kyotoclub.or
g/

Ministero dell'Ambiente e della
Tutela del Territorio e del Mare

The Ministry of the Environment, Land and Sea (‘Ministero dell'Ambiente e della Tutela
del Territorio e del Mare’) is the main actor responsible for development and
coordination of climate policies in Italy, including those related to the policy domain
climate change adaptation. More specifically, Division II – “Climate and environmental
certification” of the Directorate General for Climate and Energy (CLE) is tasked, among
others, of developing of national adaptation and mitigation strategies; promoting
initiatives and identification of instruments for managing the effects of climate change;
adopting measures to meet Italy’s commitments according to international agreements
and frameworks (e.g. UNFCCC); supporting the emission trading committee and the
technical committee for GHG emission; supporting the development of sustainable cities,
sustainable mobility and mobility management; contributing to the drafting and
preparation of agreements with local entities; ensuring the alignment with European
directives; and promotion of relevant research and technical activities.

http://www.minambiente.
it/

Legambiente Direzione
Nazionale

Legambiente is a non-profit association born in 1980. The mission of the association is to
make the environmental culture the centre of a new kind of development and diffused
well-being. Important values for the association are the improvement of environmental
quality, the fight against all forms of pollution, a wise use of natural resources, the
construction of a more balanced relationship between human beings and the nature.
Spreading those values could be an effective way to respond to the challenges of our
time: the modernization of the economy, the commitment to beat unemployment, the
struggle for peace and against all forms of discrimination and social injustice, the effort to
consider globalization not only as a mere trading of goods but also as a means to improve
quality of life and to give rights to billions of men and women forced to live in poverty.
Through several awareness campaigns, Legambiente collects extensive data on the water
and city pollution, on the alpine system and artistic heritage. The association supports
renewable energies and GMO-free agriculture and it is committed against the
greenhouse effect, the eco-mafia and illegal buildings and the protection of the artistic

https://www.legambiente.
it/
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and cultural heritage of the Italian territories. Moreover, Legambiente’s awareness
campaigns have supported strong environmental volunteerism. Climate change
adaptation, disaster resilience and development compatible with the climate are among
the key areas of expertise of the association.
LTER-Italia

The Long Term Ecological Research Network (LTER-Italia) is a network of terrestrial,
freshwater, transitional and marine waters, on which many-year ecological research is
conducted. There are 25 sites (as per 2015), distributed throughout the country,
managed by the major research institutes, universities and institutions dealing with
ecological research and monitoring in Italy.

http://www.lteritalia.it/

Piattaforma delle Conoscenze

The Knowledge Platform (Piattaforma delle Conoscenze), developed by the Ministry of
the Environment of Italy, is an innovative tool that aims at sharing best practices for
environmental protection and climate action implemented in Italy with the support of EU
funds. The Platform’s objective is to promote the replication of best practices in order to
improve the efficacy and the impact of public funding. The “Knowledge Platform”, in
particular, is a dynamic website collecting best practices developed within the frame of
several projects funded in Italy by EU Programmes and initiatives such as LIFE, CIP Eco
Innovation, CIP IEE and FP7.

http://www.pdc.minambie
nte.it/

PLINIVS

The PLINIVS Study Centre (Study Centre for Hydrogeological, Volcanic and Seismic
Engineering) is a structure of LUPT Research Interdepartmental Centre, University of
Naples Federico II. Since 2006, PLINIVS is a National Competence Centre on Volcanic Risk
for the Italian Civil Protection. In the last 30 years, its activity included the development
several probabilistic simulation models to assess the impacts of natural hazards, taking
into account the impact distribution in time and space and the cumulative effects given
by possible cascading events, as wall as a continuous data collection activity on built
environment and population, at national and regional scale, that allowed building up a
comprehensive GIS database, that includes population data, classification of different
building typologies (detailed at the level of technical elements: structure, wall, roof,
opening, etc.), features of transport networks. The database includes vulnerability classes
of each element at risk (population, building components, transport network nodes) with
respect to seismic, volcanic and hydrogeological risk.

http://plinivs.it/home/

139

Platform for climate adaptation & risk reduction
www.placard-network.eu
Regione Emilia-Romagna

The governmental body of the Region of the Emilia-Romagna (Regione Emilia-Romagna),
based in Bologna.
The Region coordinates activities related to environmental
assessments of plans and programs, environmental impact assessment of projects. It
functions as the competent authority on environmental assessment for plans, programs
and projects of regional competence. Moreover, the Region has been developing actions
to promote and disseminate sustainable development in an attempt to involve and make
more responsible economic and social actors through a set of tools, such as:

http://www.regione.emili
a-romagna.it/

• promotion of clean technologies and green public procurement (the "green
procurement" of public administrations) in order to implement the European policy on
sustainable
production
and
consumption
•
incentives
and
training
on
environmental
management
systems
• promotion of ecologically equipped areas and support to local authorities for the
development of territorial climate plans.
Regione Lombardia

Government body of the Region of Lombardy (Regione Lombardia) is located in Milano.
The Environment, Energy and Sustainable Development Directorate of the Lombardy
Region is responsible for environmental protection and sustainable development. In
particular, it follows the technical-administrative and planning activities concerning air
quality, water resources, climate, energy, waste, parks and landscape, environmental
impact assessments and, finally, mining and reclamation activities. Among others, its
specific competencies and responsibilities relate to: plans and programs for air quality
and landscape; maintaining connections with the EU, competent ministries and
coordination of the Po Valley areas; climate change and planning mitigation and
adaptation strategies; community planning and programming for sustainable
development; noise and physical pollutants; sustainable mobility: communication of civil
protection alerts.

http://www.regione.lomb
ardia.it/wps/portal/istituzi
onale

Regione Autonoma della
Sardegna

The governmental body of the Region of Sardinia (Regione Autonoma della Sardegna) is
located in Cagliari. Responsibilities and activities of the authority relate to forest, costal
and bathing areas, civil protection, monitoring of water, soil and air, climatological and
agro-meteorological analyses, environmental education, provision of technical support.

https://www.regione.sard
egna.it/

Regione Piemonte

The governmental body of the Region of Piedmont (Regione Piemonte) is based in Torino.
Among others, it is responsible for management of water bodies in order to ensure
their "good ecological status"; re-qualifying river and lake ecosystems; internalizing

http://www.regione.piem
onte.it/
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environmental costs in fees for public water use; development of guidelines for local
authorities
THETIS SpA

Thetis began its activity 25 years ago as ‘Consortium Thetis’, with the scope to create an
excellence hub for Sea technologies. Converted into company since 1996, Thetis has
developed specific expertise in sustainable development and in environmental
engineering, working in the lagoon of Venice. Thetis offers, multidisciplinary engineering
services such as Consulting, Design, Project Management & Control, Environmental
Studies and Mobility management to a broad range of national and international clients.
Thetis competencies have grown over the years in the sign of the constant pursuit of
excellence. They include studies of environmental analysis, marine coastal areas
integrated policies, climate change adaptation, environmental monitoring, environmental
impact assessment, engineering and design.

http://www.thetis.it/it/

Università degli studi Sassari

Unversity of Sassari (Università degli studi Sassari) is a public university located in Sassari.
Today it is organised in 12 departments. Among others, its key activities related to
research of climate change adaptation and mitigation, and sustainable development.

https://www.uniss.it/

Università di Iuav Venezia

Università di Iuav of Venice (Università di Iuav Venezia) is strongly linked to the field of
Architecture. Key research activities relate among other fields to the Art of Building;
Conservation; Environment, cultural heritage and cities

http://www.iuav.it/homep
age/

Università Roma Tre

Roma Tre University (Università Roma Tre) is a relatively young university founded in
1992 and is organised in 12 departments. Its key activities relate, among others, to the
fields of climate change adaptation, urban settings, territorial and environmental
planning.

http://www.uniroma3.it/

WWF Italia

WFF Italy (WWF Italia) is an organization that, with the help of citizens and the
involvement of companies and institutions, contributes decisively to conserving natural
systems in Italy and in the world. It works to initiate processes of change that lead to
sustainable living. It works with innovative methods capable of aggregating the best
cultural, social and economic resources.

http://www.wwf.it/
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Table A.4: Social network analysis metrics calculated for all the actors considered in the Italian SNA survey
Italy
Degree

In-Degree

Out-Degree

Betweenness
Centrality

Closeness
Centrality

Eigenvector
Centrality

Clustering
Coefficient

AdbArno

29

12

17

3.78

0.016

0.019

0.629

AdbPo

50

24

26

8.517

0.019

0.026

0.597

AGEA

5

5

0

0.059

0.013

0.005

0.75

Alleanza per il Clima Italia onlus

24

9

15

1.375

0.015

0.016

0.71

ANBI

17

17

0

2.337

0.015

0.015

0.665

ARPAE (Emilia-Romagna)

51

28

23

17.07

0.02

0.029

0.559

CIRF

41

15

26

12.055

0.018

0.025

0.56

CLIMALIA

47

11

36

49.403

0.021

0.029

0.441

Climate-KIC Italia

26

15

11

5.231

0.015

0.016

0.547

CNR-IGAG

17

17

0

2.486

0.015

0.015

0.614

CNR-IRPI

34

21

13

10.656

0.018

0.024

0.59

CNR-IRSA

55

17

38

44.825

0.022

0.03

0.472

CNR-ISAC

46

19

27

13.781

0.019

0.026

0.549

CNR-ITC

17

9

8

1.708

0.014

0.013

0.61

Coordinamento Agende 21 Locali Italiane

49

19

30

23.31

0.02

0.027

0.495

CORILA

40

12

28

11.89

0.018

0.025

0.567

Vertex / Graph Metrics
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CREA

46

25

21

27.858

0.019

0.026

0.523

(Dipartimento della Protezione Civile)

53

29

24

20.905

0.020

0.028

0.525

ENEA

64

31

33

34.72

0.023

0.032

0.478

FEEM

54

24

30

40.219

0.021

0.03

0.484

FLA

44

17

27

12.371

0.019

0.026

0.572

Fondazione CIMA

37

16

21

7.494

0.018

0.024

0.607

Fondazione CMCC

58

35

23

21.109

0.021

0.03

0.52

INGV

36

21

15

9.95

0.018

0.023

0.56

ISPRA

62

34

28

22.782

0.021

0.031

0.518

ISTAT

50

24

26

25.559

0.02

0.028

0.534

Italia Sicura

40

21

19

7.371

0.018

0.025

0.620

Italian Climate Network Onlus

35

10

25

13.126

0.018

0.024

0.562

Kyoto Club

34

17

17

7.239

0.017

0.021

0.580

Legambiente Direzione Nazionale

31

23

8

11.106

0.018

0.023

0.571

LTER-Italia

30

4

26

9.852

0.017

0.022

0.582

Ministero dell'Ambiente e della Tutela del
Territorio e del Mare

60

36

24

34.72

0.023

0.032

0.481

Piattaforma delle Conoscenze

19

11

8

0.871

0.014

0.014

0.738

PLINIVS

22

2

20

7.393

0.016

0.017

0.537

Regione della Sardegna

40

26

14

10.353

0.018

0.025

0.602

Department of Civil Protection
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Regione Emilia-Romagna

66

34

32

31.636

0.022

0.031

0.486

Regione Lombardia

41

29

12

11.695

0.018

0.025

0.591

Regione Piemonte

43

27

16

13.194

0.019

0.026

0.563

THETIS SpA

24

9

15

2.655

0.015

0.016

0.644

Università degli studi Sassari

29

15

14

4.677

0.016

0.02

0.621

Università di Iuav Venezia

47

25

22

12.31

0.019

0.026

0.579

Università Roma 3

29

15

14

5.552

0.016

0.02

0.587

WWF Italia

22

22

0

6.799

0.016

0.019

0.550
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Annex IV – Switzerland
Table A.5: List of actors invited to participate in the SNA survey in Switzerland
Actor

Mission

URL

Agroscope - Research Institute of
the Federal Office for Agriculture
(FOAG)

Agroscope is the Swiss centre of excellence for agricultural research, and is
affiliated with the Federal Office for Agriculture (FOAG). Agroscope makes an
important contribution to a sustainable agriculture and food sector as well as to
an intact environment, thereby contributing to an improved quality of life.

https://www.agroscope.ad
min.ch/agroscope/en/home
.html

Federal Office for Spatial
Development (ARE)

The Federal Office for Spatial Development (ARE) is the federal government's
specialist authority on issues concerning spatial development, mobility policy,
and sustainable development. It works alongside Switzerland's cantons and
communes, and also takes the lead on international cooperation in spatial
planning matters. In its work, the ARE pursues the vision that space in
Switzerland should be managed sustainably, and that the ARE should play a key
part in guiding this development.

https://www.are.admin.ch/

Centre for Climate Systems
Modelling – C2SM (ETH Zürich)

Centre for Climate Systems Modelling (C2SM) is a competence center based at
ETH Zurich, which aims to improve the understanding of the climate system and
strengthen the predictive skill of climate models on time scales from months to
millennia. C2SM's mission is to provide a networking platform for the five
partners insitutions, ETH Zurich, MeteoSwiss, Empa, WSL, and Agroscope.

http://www.c2sm.ethz.ch/

Climate Change Impacts and
Risks in the Anthropocene (CCIA)

Human activity increasingly affects weather and climate, but also contributes to
the degradation of the environment. Impacts of changing climate are affecting
human and natural systems in far-reaching ways. Impacts are evident across
most regions and in many sectors important to society—such as natural
disasters, ecosystems, agriculture and food security, water supply, energy, or
human health, just to name a few—and are expected to become increasingly
disruptive throughout this century and beyond.

http://www.unige.ch/climat
e/index.html

The C-CIA Chair analyses the impacts and risks of changing climate, with a
temporal focus of research on the Anthropocene – the Earth's most recent
geologic time period. Our research addresses both the past millennium, a time
for which overwhelming evidence exists for a steadily increasing human145
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induced alternation of atmospheric, geologic, hydrologic, biospheric and other
earth system processes, but also addresses possible future changes across
systems and up to the end of the 21st century.

Climate Cent Foundation

The Climate Cent Foundation is a voluntary scheme set up by the Swiss business
community with the aim of ensuring effective climate protection. It invests its
funds in greenhouse gas reduction projects carried out abroad. Emission
reduction certificates yielded by these projects are handed over to the Swiss
Confederation free of charge. The Climate Cent Foundation was funded by a
charge of 1.5 cent per litre levied on petrol and diesel imports in the years 2006
to 2012.

http://www.klimarappen.ch
/

Swiss Federal Institute of Aquatic
Science and Technology

The Swiss Federal Institute of Aquatic Science and Technology (Eawag) is part of
the ETH Domain, which includes the two universities of ETH Zurich and ETH
Lausanne (EPFL), the four independent research institutions of Empa, PSI, WSL
and Eawag. Firmly anchored in its home country of Switzerland, but with a
global network, Eawag is concerned with concepts and technologies for dealing
sustainably with water bodies and with water as a resource.

http://www.eawag.ch/en/

Eidgenössische Technische
Hochschule Zürich (ETHZ)
Climate Policy Group

In the Climate Policy (CP) group we conduct problem-driven research on the
strategies to address climate change and related environmental problems.
Currently we focus on analysing pathways for creating a sustainable electricity
system for Europe and beyond, the means to mitigate human vulnerability to
climate and other natural hazards, and the effects of policies on the use and
protection of natural resources.

http://www.cp.ethz.ch/

Federal Office for Agriculture
(FOAG)

The Federal Office for Agriculture (FOAG) is the Confederation's competence
centre for all core issues relating to the agricultural sector.

https://www.blw.admin.ch/

Federal Office for Civil Protection
(FOCP)

The Federal Office for Civil Protection (FOCP) supports the cantons and
municipalities as well as the partner organisations in their civil protection
activities. It includes the following branches: Civil Protection Policy, Spiez
Laboratory, National Emergency Operations Centre, Training, Infrastructure and
Resources.

http://www.babs.admin.ch
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Federal Office for the
Environment (FOEN)

The mission of the Federal Office for the Environment (FOEN) is to ensure the
sustainable use of natural resources including soil, water, air, quietness and
forests. It is responsible for the protection against natural hazards, safeguarding
the environment and human health against excessive impacts, and conserving
biodiversity and landscape quality. It is also responsible for international
environmental policy.

https://www.bafu.admin.ch

Federal Office of Public Health
(FOPH)

As part of the Federal Department of Home Affairs, the Federal Office of Public
Health (FOPH) is responsible for public health in Switzerland; it develops
Switzerland’s health policy and works to ensure that the country has an
efficient and affordable healthcare system in the long term.

https://www.bag.admin.ch/

Federal Food Safety and
Veterinary Office (FSVO)

The Federal Office of Public Health (FSVO) is the Swiss federal centre of
excellence for the fields of food safety, nutrition, animal health, animal welfare
and species conservation in international trade.

https://www.blv.admin.ch/

Secretariat for the Common
Information Platform for Natural
Hazards (GIN)

Joint Information Platform for Natural Hazards (GIN), specialist federal agencies
provide timely and relevant specialised information in a combined and practical
form to the federal, cantonal and communal task forces to facilitate their
response to natural events. The information platform assists its users by
providing the very latest data, models and bulletins issued by the participating
institutions.

www.gin-info.admin.ch

Global Risk Forum (GRF Davos)

The Global Risk Forum (GRF Davos) promotes the worldwide exchange of knowhow and expertise, creates solutions and fosters good practices in integrative
risk management and climate change adaptation. We aim to improve the
understanding, assessment and management of disasters and risks affecting
human safety, security, health, the environment, critical infrastructures, the
economy and society at large.

https://grforum.org/

Helvetas Swiss Intercooperation

HELVETAS Swiss Intercooperation is a development organisation anchored in
Switzerland. Its vision is a world in which all men and women determine the
course of their lives in dignity and security, using environmental resources in a
sustainable manner.

https://www.helvetas.org/

Interdepartmental Committee
(federal agencies)

The Interdepartmental Committee is a working group established under the
Interdepartmental Committee on Climate (IDA Climate) with representation of

https://www.bafu.admin.ch
/bafu/en/home/office/divisi
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ten federal agencies.

ons-sections/climatedivision/climate-policysection.html

Intergovernmental Panel on
Climate Change for Switzerland
(IPCC Swiss)

The aim of the Intergovernmental Panel on Climate Change for Switzerland
(IPCC Swiss) platform is to make available important climate-related
information to Swiss researchers, interested Swiss players, as well as the Swiss
population.

https://naturalsciences.ch/o
rganisations/proclim/ipcc

International Scientific
Committee on Alpine Research
(ISCAR)

The International Scientific Committee on Research in the Alps (ISCAR)
promotes international cooperation in Alpine research. In 2000, ISCAR was
recognized by the Alpine Conference as an official observer of the Alpine
Convention. In this function, ISCAR provides research and scientific expertise in
the official bodies of the Alpine Convention, from which it takes up research
needs.

http://www.iscaralpineresearch.org/

Steering Committee Intervention
in Natural Hazards (LAINAT)

The federal agencies with responsibility for natural hazards are coordinated by
the Steering Committee Intervention in Natural Hazards (LAINAT), The Federal
Office for the Environment, MeteoSchweiz, the Federal Office for Civil
Protection, the Swiss Federal Institute for Forest, Snow and Landscape Research
WSL with the WSL Institute for Snow and Avalanche Research SLF and the Swiss
Seismological Service.

http://www.naturalhazards.ch/home/aboutus/federal-agencies-withresponsibility-for-naturalhazards.html

Federal Office of Meteorology
and Climatology - MeteoSwiss

MeteoSwiss is the Federal Office for Meteorology and Climatology. For over 130
years, MeteoSwiss, the Swiss national weather and climate service, has
contributed to our country’s safety and prosperity.

http://www.meteoswiss.ad
min.ch/home/aboutus/portrait.html

Mobiliar Lab for Natural Risks

The Mobiliar Lab for natural hazards was founded in 2013 as a joint research
initiative of the Swiss Mobiliar Insurance & Pensions and the Oeschger Centre
for Climate Change Research at the University of Bern.

http://www.mobiliarlab.uni
be.ch

Current natural hazards situation
in Switzerland

Federal agencies (FOCP, MeteoSwiss, FOEN, SED, WSL-SLF) with responsibility
for natural hazards. The Federal Authorities issue warnings on natural hazards
for the public and cantonal and/or community authorities. The federal agencies
with responsibility for natural hazards are coordinated by the Steering
Committee Intervention in Natural Hazards (LAINAT).

http://www.naturalhazards.ch/home/currentnatural-hazards.html

Advisory Board on Climate

The Advisory Board on Climate Change (OcCC) have the mandate to form a

http://www.occc.ch/index_f
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Change -OcCC

body that deals with issues related to climate and climate change research and
acts as an interface between research, economics and administration. The role
of this body is to discuss the research findings from the perspective of
Switzerland, the problems that arise and the approaches to solutions, and to
formulate strategic positions and recommendations for The Federal
Administration.

.html

Oeschger Centre for Climate
Change Research (Bern
University)

The Oeschger Centre for Climate Change Research is a leading institution for
climate research based at the University of Bern. The Oeschger Centre brings
together researchers from eleven institutes and four faculties and carries out
interdisciplinary research that is at the forefront of climate research. Only
through the co-operation of the fields of natural, human and social sciences as
well as economics and law can we find ways to deal with the various levels of
global climate change: regionally embedded and globally linked.

http://www.oeschger.unibe.
ch/

Platform natural hazard of the
Alpine Convention - PLANALP

The Natural Hazards Platform of the Alpine Convention (PLANALP) was set up to
develop common strategies designed to prevent natural hazards in the Alps as
well as to exchange on adaptation strategies. The extent of the damage caused
by such hazards is constantly increasing and the reasons are well known.
Measures agreed across the whole Alpine region are therefore necessary and in
some fields they are urgently needed.

http://www.alpconv.org/en
/organization/groups/WGHa
zards/default.html

Swiss National Platform for
Natural Hazards - PLANAT

PLANAT was created in 1997 by the Swiss Federal Council and made responsible
for coordinating concepts in the field of prevention against natural hazards. The
main objective of the extra-parliamentary commission is a paradigm change
from pure protection against hazards to the management of risk.

http://www.planat.ch/en/h
ome/

ProAct network: environmental
partnerships for community
resilience

ProAct Network is a Swiss-based international environmental NGO. We work
with a large network of experienced professionals and through strategic
partnerships with international and local organisations.

http://www.proactnetwork.
org/

Forum for Climate and Global
Change Académie suisse des
sciences naturelles (SCNAT)

ProClim is a forum for climate and global change, which seeks to facilitate both
integrated research activities and the necessary linkages among scientists,
policy-makers, economy and the public. ProClim is concerned with the full
palette of global change issues: the physical climate system, biogeochemical
processes and the human dimensions of global change.

https://naturalsciences.ch/o
rganisations/proclim
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Swiss Agency for Development
and Cooperation (SDC)

The Swiss Agency for Development and Cooperation (SDC) is Switzerland’s
international cooperation agency within the Federal Department of Foreign
Affairs (FDFA). In operating with other federal offices concerned, SDC is
responsible for the overall coordination of development activities and
cooperation with Eastern Europe, as well as for the humanitarian aid delivered
by the Swiss Confederation.

https://www.eda.admin.ch/
deza/en/home/sdc/portrait.
html/

Swiss Seismological Service (SED)

The Swiss Seismological Service (SED) at ETH Zurich is the federal agency
responsible for monitoring earthquakes in Switzerland and its neighboring
countries and for assessing Switzerland’s seismic hazard. When an earthquake
happens, the SED informs the public, authorities, and the media about the
earthquake’s location, magnitude, and possible consequences. The activities of
the SED are integrated in the federal action plan for earthquake precaution.

http://www.seismo.ethz.ch/

Federal Office of Energy (SFOE)

The Swiss Federal Office of Energy (SFOE) is the country's competence centre
for issues relating to energy supply and energy use at the Federal Department
of the Environment, Transport, Energy and Communications (DETEC).

http://www.bfe.admin.ch/

SWISS NGO DRR Platform

Swiss NGO DRR Platform is a network of Swiss based non-governmental
organisations (NGOs) dedicated to increasing the resilience of women, men and
children, communities and governments to all aspects of disaster risk reduction
(DRR) and climate change adaptation (CCA).

http://www.drrplatform.org
/members

SRC

SRC is a self-help effort, distinguished by the principles of its action, its long
experience, the scope of its interventions and its roots in an international
movement.

https://www.redcross.ch/fr/
historique/la-croix-rougesuisse

Swiss Re Institute

The Swiss Re Institute combines Swiss Re's renowned expertise with world class
external research partners to deliver powerful insights on current and future
issues affecting the re/insurance industry – and the world at large.

http://institute.swissre.com
/about/

Swiss Federal Institute for Forest,
Snow and Landscape Research

The Swiss Federal Office of Energy (SFOE) is the country's competence centre
for issues relating to energy supply and energy use at the Federal Department
of the Environment, Transport, Energy and Communications (DETEC).

http://www.wsl.ch/index_E
N
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Association of Cantonal Property
Insurance (VKG) and Prevention
foundation

The Association of Cantonal Property Insurance (VKG) and Prevention
foundation aims to better understand if and how can the integrated risk
management in the prevention-intervention-insurance performance triangle of
VKG be optimized and to explore if and how the “Swiss Model” can be
sustainably maintained given the increase in natural hazard claims, resulting,
inter alia, from climate change. Also it investigates how the optimal mix of
measures taken in the risk management will change in the future.

http://www.praeventionssti
ftung.ch/

Centre for the Development and
Environment (CDE)

The Centre for Development and Environment (CDE) was founded as an
interdisciplinary research centre of the University of Bern in 2010. CDE’s
commitment is to advance innovative approaches in research and education
that are appropriate for transforming highly complex sustainability problems
into widely supported sustainable development pathways. For this purpose,
CDE engages in social learning and co-production of knowledge in several world
regions, invests in long-term partnerships, and connects local realities to global
debates.

http://www.cde.unibe.ch/a
bout_us/portrait/cde_in_a_
nutshell/index_eng.html

International Commission for the
Protection of the Alps

CIPRA Switzerland is the umbrella organization of the following nongovernmental organizations active in the protection of the Alps: Friends of
Nature Switzerland, Aqua viva - Rheinaubund, BirdLife Switzerland, Swiss Alpine
Club, Grimselverein, Swiss Foundation for the Protection and Development of
the Alps landscape, Alps initiative, mountain wilderness Switzerland, Pro
Natura, Schweizerische Greina-Stiftung, WWF Switzerland.

http://www.cipra.org/fr/cip
ra/suisse/qui-sommes-nous

WWF Swiss

WWF seeks to safeguard our planet’s natural environment, and build a future in
which humans live in harmony with nature. It works to protect biodiversity and
reduce the negative impacts of human activities.

http://www.wwf.ch/fr/
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Table A.6: Social network analysis metrics calculated for all the actors considered in the Swiss SNA survey
Switzerland
Vertex / Graph Metrics

Degree

In-Degree

Out-Degree

Betweenness
Centrality

Closeness
Centrality

Eigenvector
Centrality

Clustering
Coefficient

Agroscope

10

10

0

2.319

0.015

0.020

0.578

ARE

21

10

11

10.554

0.016

0.029

0.488

C2SM

8

8

0

0.693

0.014

0.016

0.679

C3i

5

5

0

1.058

0.013

0.009

0.400

CDE

11

11

0

5.253

0.015

0.021

0.555

CIPRA Switzerland

18

1

17

36.650

0.017

0.027

0.261

Climate Cent Foundation

1

1

0

0.000

0.011

0.002

0.000

EAWAG

14

14

0

9.251

0.016

0.025

0.456

ETHZ

18

18

0

13.458

0.017

0.032

0.497

FOAG

36

12

24

124.225

0.020

0.039

0.292

FOCP

43

16

27

78.679

0.021

0.043

0.324

FOEN

21

21

0

21.910

0.018

0.036

0.469

FOPH

23

8

15

21.876

0.017

0.028

0.397

FSVO

5

5

0

0.000

0.014

0.009

0.950

GIN

20

11

9

7.218

0.016

0.027

0.514

GRF Davos

7

7

0

2.522

0.014

0.012

0.405

Helvetas

20

5

15

25.071

0.016

0.025

0.265
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IDA Climate

9

9

0

1.324

0.015

0.018

0.625

IPCC SWISS

10

10

0

1.906

0.015

0.020

0.633

ISCAR

6

6

0

0.276

0.014

0.012

0.667

LAINAT secretariat

18

9

9

8.545

0.015

0.022

0.568

MeteoSwiss

21

21

0

21.910

0.018

0.036

0.469

Mobiliar Lab

26

8

18

28.982

0.017

0.032

0.324

Natural Hazard Portal

18

9

9

2.497

0.015

0.022

0.545

OcCC

32

9

23

51.263

0.019

0.037

0.306

OCCR

28

9

19

26.479

0.018

0.034

0.331

PLANALP (DRR division at FOEN )

34

4

30

91.751

0.022

0.047

0.311

PLANAT

34

18

16

21.297

0.019

0.038

0.431

Präventionsstiftung (~VKG)

20

8

12

7.419

0.016

0.028

0.490

ProAct Network

1

1

0

0.000

0.010

0.001

0.000

ProClim

34

12

22

62.792

0.020

0.039

0.294

SDC

37

12

25

52.084

0.020

0.041

0.326

SED

22

7

15

12.621

0.016

0.027

0.404

SFOE

11

11

0

1.917

0.015

0.022

0.700

Swiss NGO DRR Platform

24

7

17

28.528

0.017

0.029

0.313

Swiss Re Institute

9

9

0

1.769

0.014

0.017

0.542

Swiss Red Cross

19

5

14

82.399

0.016

0.024

0.333

WSL

41

17

24

92.012

0.021

0.044

0.293
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WWF Swiss

7

7

0

1.493

0.014

0.013

0.524
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Annex V - United Kingdom
Table A.7: List of actors invited to participate in the SNA survey in the United Kingdom
Actor

Mission

URL

Acclimatise

Acclimatise is a specialist advisory and analytics company providing expertise in
climate change adaptation and risk management. They bridge the gap between
scientific development and real world decision-making, helping companies to
introduce cost-effective measures to prepare for the challenges that climate
change will bring.

http://www.acclimatise.uk.com
/

Adaptation Scotland

The Adaptation Scotland programme provides advice and support to help
organisations, businesses and communities prepare for, and build resilience to
these impacts. Their adaptation experts give advice, and link organisations,
businesses and communities to tools, resources and projects that can help
them adapt. The programme is funded by the Scottish Government and
delivered by the sustainability charity Sniffer.

https://www.adaptationscotlan
d.org.uk/

Adaptation Sub-Committee

The Adaptation Sub-Committee (ASC) is a sub-committee of the Committee on
Climate Change, which focuses specifically on adaptation. It is made up of
experts in the fields of climate change impacts, science, environmental
economics, conservation, public health and business. It provides independent,
expert advice on preparing for and adapting to climate change to UK and
devolved governments and parliaments.

https://www.theccc.org.uk/abo
ut/asc-members/

ARUP

Arup is a global company with a broad range of expertise across the built
environment, from planning and advisory services, to building design and
structural engineering. In the UK, their work includes flood risk management
and infrastructure engineering in the water and transport sectors.

https://www.arup.com/

Cabinet Office

The Cabinet Office is the corporate headquarters for the UK government, and
leads in critical policy areas such as supporting the National Security Council
and the Joint Intelligence Organisation, coordinating the government’s
response to crises and managing the UK’s cyber security

https://www.gov.uk/governme
nt/organisations/cabinet-office

Care International

CARE International works around the globe to save lives, defeat poverty and
achieve social justice. CARE currently works in 79 poor and developing

https://www.careinternational.
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countries, helping the poor find routes out of poverty and provide assistance
during and after disasters.

org.uk/

Cefas

The Centre for Environment, Fisheries and Aquaculture Science focuses on
marine science and technology, providing innovative solutions for the aquatic
environment, biodiversity and food security. They work with the UK
government and UK Overseas Territories, international governments, public and
private sector organisations, educational and research institutions, as well as
non-governmental organisations and industry.

https://www.cefas.co.uk/

Centre for Climate Change
Economics and Policy (University
of Leeds)

The Centre for Climate Change Economics and Policy (CCCEP) of the University
of Leeds aims to advance public and private action on climate change through
rigorous, innovative research. The Centre is exploring the changing context for
climate research, and the need to develop more integrated and joined-up
approaches to climate decision-making.

https://www.cccep.ac.uk/

Centre for Environmental Change
and Human Resilience (University
of Dundee)

The Centre for Environmental Change and Human Resilience of the University of
Dundee provides a hub for interdisciplinary research addressing how societies
can increase resilience to environmental change and promote sustainable
futures. Key themes include food, water, energy and health futures, and are
linked by cross-cutting themes such as governance and regulation, agriculture
and ecosystem services, population growth and migration, adaptive
engineering, vulnerability, new technologies and translation of research into
public policy.

https://www.dundee.ac.uk/cec
hr/

Centre for Gender and Human
Health (University College
London)

The UCL Centre for Gender and Global Health is a multi-disciplinary team that
conducts research and works alongside policy-makers and policy-influencers to
address the complex relationships between gender norms and health status.
Their work includes a focus on the links between disasters and health.

http://ighgc.org/

Centre for Ecology and Hydrology

The Centre for Ecology and Hydrology (CEH) is a research organisation focusing
on land and freshwater ecosystems and their interaction with the atmosphere.
They work across disciplines and facilitate academic, public, private and
voluntary sector partnerships. CEH’s long-term monitoring, analysis and
modelling deliver UK and global environmental data, providing early warnings
of change and management solutions for our land and freshwaters.

https://www.ceh.ac.uk/
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Climate-KIC

Climate-KIC is a public-private innovation partnership focused on climate
change, combining expertise from private companies, academic institutions and
the public sector. The programme integrates education, entrepreneurship and
innovation leading to transformation of knowledge and ideas into economically
viable products or services that help to mitigate climate change.

http://www.climatekic.org/countries/uk-ireland/

Climate Ready Clyde

Climate Ready Clyde aims to provide a strategic approach to enable the city
take co-ordinated action and to become climate ready. The programme works
with organisations in Glasgow and the Clyde Valley to improve economic
prosperity and quality of life in the face of climate change.

https://www.sniffer.org.uk/cli
matereadyclyde

Climate Resilience Ltd

Climate Resilience Ltd is a small UK-based climate change adaptation company,
which provides specialist research, advice and support services in adaptation
policy, impacts and vulnerability assessments and nature-based approaches to
adaptation and risk management. The proprietor, Mike Harley, is an
internationally known expert on adaptation.

http://www.climateresiliencelt
d.com/

ClimateXChange

ClimateXChange is Scotland's centre of expertise on climate change, providing
research, advice and analysis service to Scottish Government policy teams and
associated public agencies. Their members provide expertise on how reducing
greenhouse gas emissions, and how different sectors can adapt to climate
change.

https://www.climatexchange.o
rg.uk/

Committee on Climate Change

The Committee on Climate Change (CCC) is an independent, statutory body
established under the Climate Change Act 2008. Their purpose is to advise the
UK Government and Devolved Administrations on emissions targets and report
to Parliament on progress made in reducing greenhouse gas emissions and
preparing for climate change.

https://www.theccc.org.uk/

Department for Energy & Climate
Change (DECC, now part of the
Department for Business, Energy
& Industrial Strategy (BEIS)

The Department for Energy & Climate Change was a UK government
department responsible for overseeing energy policy, nuclear waste
decommissioning and adaptation to climate change at an international level.
The department has since been incorporated into BEIS.

https://www.gov.uk/governme
nt/organisations/departmentfor-business-energy-andindustrial-strategy

Department for Environment,

The Department for Environment, Food and Rural Affairs (Defra) is the UK
government department responsible for safeguarding the natural environment,

https://www.gov.uk/governme
nt/organisations/department-
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Food and Rural Affairs

supporting the food and farming industry, and sustaining the rural economy.
They are also responsible for better protecting against flooding, disease and
other natural threats.

for-environment-food-ruralaffairs

Environmental Change Institute
(University of Oxford)

The Environmental Change Institute organises and promotes interdisciplinary research
on the nature, causes and impact of environmental change. They have an international
track record for research in climate, ecosystems, energy, food and water.

http://www.eci.ox.ac.uk/

Environment Agency

Environment Agency is a non-departmental government body for England,
responsible for managing the risk of flooding from main rivers, reservoirs,
estuaries and the sea. They are also responsible for regulating major industry
and waste, treatment of contaminated land, water quality and resources,
fisheries, inland river, estuary and harbour navigations and conservation and
ecology.

https://www.gov.uk/governme
nt/organisations/environmentagency

Flood Hazard Research Centre
(Middlesex University London)

The Flood Hazard Research Centre of the Middlesex University is an
interdisciplinary research centre, based in the Faculty of Science and
Technology at Middlesex University specialising in the interaction between
people and the environment, as well as the analysis and appraisal of
environmental policies. In particular, they focus on the environmental and
societal dimensions of natural hazards.

https://www.mdx.ac.uk/ourresearch/centres/flood-hazard

Global Disaster Resilience Centre
(University of Huddersfield)

The Global Disaster Resilience Centre of the University of Hudersfield focuses
on inter-disciplinary research, education and advocacy to improve the resilience
of nations and communities. The Centre works with stakeholders at the global,
national and local level to create a society that is able to withstand the effects
of unforeseen events and threats.

https://research.hud.ac.uk/insti
tutes-centres/gdrc/

Advancing Knowledge Systems to
Inform Climate Adaptation
Decisions (ICAD)

Project ICAD - Advancing Knowledge Systems to Inform Climate Adaptation
Decisions sets out to understand the climate knowledge needed across society
and what people understand about ethical and scientific knowledge in climate
change adaptation. ICAD will address the need for new kinds of information and
ways of thinking in order to function effectively in a changing climate decisionmaking processes.

http://www.icad.leeds.ac.uk/

Institute for Risk and Disaster

The Institute for Risk and Disaster Reduction of University College London (UCL)
has as a mission to lead research, knowledge exchange and teaching in risk and

http://www.ucl.ac.uk/rdr
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Reduction

disaster reduction across UCL. The Institute themes are based around disaster
resilience, migration, humanitarian response, global health emergencies and
gender responsiveness in order to integrate education, research, innovation
and enterprise for the long-term benefit of humanity.

London Climate Change
Partnership

London Climate Change Partnership (LCCP) is the centre for expertise on
climate change adaptation and resilience to extreme weather in London,
increasing awareness and action on climate change. LCCP is comprised of
public, private and community sector organisations that have a role to play in
preparing for extreme weather today and climate change in the future.

http://climatelondon.org/lccp/

Met Office

Met Office is the UK’s national weather service and a centre of excellence in
provide tailored climate services for users across the world, using their state-ofthe-art technical capabilities, and international collaborations and partnerships.

https://www.metoffice.gov.uk/

National Health Service
Emergency Preparedness,
Resilience and Response

The National Health Service Emergency Preparedness, Resilience and Response
needs to plan for, and respond to, a wide range of incidents and emergencies
that could affect health or patient care. These could be anything from extreme
weather conditions to an outbreak of an infectious disease or a major transport
accident. The Civil Contingencies Act (2004) requires NHS organisations, and
providers of NHS-funded care, to show that they can deal with such incidents
while maintaining services. This programme of work is referred to as emergency
preparedness, resilience and response (EPRR).

https://www.england.nhs.uk/o
urwork/eprr/

Natural England

Natural England is the UK government’s adviser for the natural environment in
England, helping to protect England’s nature and landscapes for people to enjoy
and for the services they provide. Their work includes promoting nature
conservation, protecting biodiversity, conserving and enhancing the landscape
and promoting access to the countryside and encouraging open-air recreation.

https://www.gov.uk/governme
nt/organisations/naturalengland

Natural Hazards Partnership

The Natural Hazards Partnership provides information, research and analysis on
natural hazards for the development of more effective policies,
communications and services for civil contingencies, governments and the
responder community across the UK. Their challenge is to broaden natural
hazards risk management from an early warning system towards an approach
with more emphasis on risk reduction and prevention.

http://www.naturalhazardspart
nership.org.uk/
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Overseas Development Institute

Overseas Development Institute promotes global progress and prosperity by
focusing on improving the lives of the world's poorest people. Their research
and policy work covers a wide range of development and humanitarian issues
across climate and the environment, conflict, economics, governance and
poverty.

https://www.odi.org/

Public Health England

Public Health England is an executive agency of the UK government whose role
is to protect and improve the nation's health and wellbeing, and reduce health
inequalities. Their role includes protecting people from public health hazards,
and preparing for and responding to public health emergencies.

https://www.gov.uk/governme
nt/organisations/public-healthengland

Scottish Environment Protection
Agency

Scottish Environment Protection Agency is a non-departmental public body of
the Scottish Government. Its role is to ensure that the environment and human
health are protected, and that Scotland’s natural resources and services are
used as sustainably as possible. SEPA is also responsible for delivering
Scotland’s flood warning system.

https://www.sepa.org.uk/

Sniffer

Sniffer is an independent charity dedicated to commissioning scientific research
on the protection and enhancement of the natural environment. Their
approach focuses on using environmental change as the catalyst for positive
change for people and places.

https://www.sniffer.org.uk/

The London School of Hygiene &
Tropical Medicine

The London School of Hygiene & Tropical Medicine is a world-leading centre for
research and post-graduate education in public and global health. Their mission
is to improve health and health equity in the UK and worldwide; working in
partnership in public and global health research, education and translation of
knowledge into policy and practice.

https://www.lshtm.ac.uk/

Tyndall Centre (University of East
Anglia)

The Tyndall Centre of the University of East Anglia is a network of universities
bringing together researchers from the social and natural sciences and
engineering to develop sustainable responses to climate change. They work
with leaders from the public and private sectors to promote informed decisions
on mitigating and adapting to climate change.

http://www.tyndall.ac.uk/
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UK Alliance for Disaster Research

The UK Alliance for Disaster Research brings together the UK's disaster research
community in order to represent the group at government level in the UK, and,
where appropriate, help with implementation of the Sendai Framework for
Disaster Risk Reduction. The Alliance is independent and managed by voluntary
contributions from UK research.

http://www.ukadr.org/

Willis Towers Watson

Willis Towers Watson is a global company leading global professional services
company that helps organisations improve performance through effective
people, risk and financial management.

https://www.willistowerswatso
n.com/
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Table A.8: Social network analysis metrics calculated for all the actors considered in the Swiss SNA survey

United Kingdom
Vertex / Graph Metrics

Degree

In-Degree

Out-Degree

Betweenness
centrality

Closeness
centrality

Eigenvector
centrality

Clustering
coefficient

Acclimatise

30

10

20

49.031

0.020

0.041

0.413

Adaptation Scotland

30

13

17

7.273

0.019

0.038

0.582

Adaptation Sub-Committee (ASC)

39

18

21

52.843

0.022

0.047

0.386

Advancing Knowledge Systems to
Inform Climate Adaptation Decisions
(ICAD)

15

2

13

14.402

0.017

0.027

0.407

ARUP

23

11

12

8.708

0.019

0.037

0.513

Cabinet Office

9

9

0

0.886

0.016

0.020

0.722

Care International

2

2

0

0.000

0.014

0.005

1.000

Cefas

19

7

12

4.119

0.017

0.030

0.533

Center for Gender and Human Health

1

1

0

0.000

0.013

0.003

0.000

Centre for Climate Change Economics
and Policy (CCCEP)

3

3

0

0.000

0.014

0.007

0.667

Centre for Ecology and Hydrology (CEH)

12

12

0

3.455

0.017

0.025

0.598

Centre for Environmental Change and
Human Resilience (CECHR)

14

4

10

6.772

0.015

0.021

0.500

Climate Ready Clyde

25

8

17

8.168

0.018

0.035

0.551

Climate Resilience Ltd

7

1

6

0.000

0.014

0.014

0.733

Climate-KIC

10

10

0

2.752

0.016

0.021

0.700
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ClimateXChange

28

12

16

15.838

0.019

0.036

0.487

Committee on Climate Change (CCC)

19

19

0

16.699

0.019

0.038

0.556

DEFRA

32

17

15

35.541

0.020

0.043

0.474

Department for Energy and Climate
Change (DECC)

12

12

0

2.470

0.016

0.026

0.621

Environment Agency

43

18

25

102.970

0.023

0.048

0.335

Environmental Change Institute

36

15

21

51.310

0.021

0.045

0.370

Flood Hazard Research Centre (FHRC)

26

8

18

41.343

0.019

0.034

0.371

Global Disaster Resilience Centre

3

3

0

0.000

0.014

0.007

1.000

Institute for Risk & Disaster Reduction
(UCL)

5

5

0

1.058

0.015

0.010

0.650

London Climate Change Partnership
(LCCP)

24

10

14

4.147

0.018

0.032

0.624

Met Office

20

20

0

16.026

0.019

0.040

0.553

Natural England

30

13

17

20.351

0.020

0.043

0.483

Natural Hazards Partnership

3

3

0

0.000

0.014

0.008

1.000

NHS Emergency Preparedness,
Resilience and Response (NHS EPRR)

2

2

0

0.000

0.014

0.005

1.000

Overseas Development Institute (ODI)

4

4

0

0.000

0.014

0.009

0.750

Public Health England (PHE)

43

11

32

299.007

0.025

0.047

0.238

Scottish Environment Protection Agency

25

14

11

8.618

0.019

0.037

0.546

Sniffer

32

16

16

27.825

0.020

0.044

0.453
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The London School of Hygiene &
Tropical Medicine (LSHTM)

9

6

3

1.021

0.016

0.017

0.571

Tyndall Centre

11

11

0

2.418

0.016

0.023

0.582

UK Alliance for Disaster Research
(UKADR)

3

3

0

0.000

0.014

0.006

1.000

Willis Towers Watson

21

2

19

40.949

0.019

0.032

0.319
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