
 1

 

 

 

 

 

 

 

 

 

MEDIATION Delivery Report 
 

 

 

Title  

 

Visualization of institutional networks and the 
flows of information used for making 
adaptation decisions in a range of policy 
contexts 

WP Number 1 
WP Leader Sukaina Bharwani 
Delivery number 1.4 
Relative task(s)  Task 1.4 
Involved beneficiaries SEI, UPM 

Author(s) 

Sukaina Bharwani, David Ballard, Consuelo 
Varela-Ortega, Gema Carmona, Paul Watkiss, 
Tom Downing, Tahia Devisscher and Richard 
Taylor 

Related to deliverable 

number(s) 
Deliverables 1.1, 2.1, 2.2, 5.3 and 6.2. 

Date of completion 18 February 2012 
Submission Date 20 April 2012 
Approved by the WP Leader1 25 April 2012 
 
 
 
 
 
To complete by the Coordinator 

Approved by the 

Coordinator1 
 

Listed1 
 
 

 
 
 

                                                        
1 Date and signature / initials 



 2

Visualization of institutional networks and the flows of 
information used for making adaptation decisions in a range of 

policy contexts 
 

Sukaina Bharwani, David Ballard, Gema Carmona, Consuelo Varela-Ortega, 
Paul Watkiss, Tom Downing, Tahia Devisscher and Richard Taylor 

 

 
Glossary ............................................................................................................................................... 5 
Abstract ................................................................................................................................................ 6 
1. Introduction ............................................................................................................................... 6 
2. Literature review ..................................................................................................................... 8 

2.1 Network topologies ......................................................................................................... 9 
2.1.1 Strength of connections – proximity and flows ........................................ 10 
2.1.2 Barriers ..................................................................................................................... 10 
2.1.3 Bridges ...................................................................................................................... 10 
2.1.4 Clusters ..................................................................................................................... 11 
2.1.5 Centrality ................................................................................................................. 11 
2.1.6 Homogeneity versus heterogeneity .............................................................. 11 
2.1.7 Goals - conflicts and potential synergies ..................................................... 12 
2.1.8 Influence ................................................................................................................... 12 

2.2 Can network architectures tell us anything about the decision-framing 
and uncertainty? ....................................................................................................................... 12 

2.2.1 Defining the decision space .............................................................................. 13 
2.2.2 Mapping uncertainty in the choice of tools ................................................ 17 
2.2.3 Weak ties, problem framings and time horizons ..................................... 18 
2.2.4 Exploiting flows ..................................................................................................... 18 
2.2.5 Inter-agency coordination ................................................................................. 18 
2.2.6 Avoiding lock-in .................................................................................................... 19 
2.2.7 Joined-up thinking ................................................................................................ 19 

2.3 Linking SNM to frameworks for adaptive capacity .......................................... 19 
3. Barriers to adaptation planning ..................................................................................... 21 

3.1 Cross-cutting barriers ................................................................................................. 26 
3.2 Scaling temporal and spatial dimensions ............................................................ 26 
3.3 Strengths and weaknesses of the diagnostic framework .............................. 27 

4. Application of PACT in the Climate Change Risk Assessment for the UK ....... 27 
4.1 The role of adaptive capacity in the CCRA ........................................................... 28 
4.2 Methodology for assessing adaptive capacity .................................................... 29 
4.3 Background on PACT ................................................................................................... 32 
4.4 Strengths and weaknesses of PACT ....................................................................... 35 
4.5 Case studies – assessing sector capacity in the UK .......................................... 36 

Case study A – assessing capacity in the health sector ......................................... 36 
Case Study B – assessing capacity in UK agricultural networks ....................... 39 
Case Study C – the UK water sector: a well-performing sector ......................... 43 

4.6 The challenge of long-lifetime decision-making ............................................... 46 
4.7 Overall capacity ............................................................................................................. 47 
4.8 How capacity develops ............................................................................................... 50 
4.9 Using learning from the CCRA in other national capacity assessments .. 51 



 3

4.10 Summary ........................................................................................................................ 52 
5. Visualization of networks .................................................................................................. 53 

5.1 SNM Methodology ......................................................................................................... 53 
5.2 Agriculture in Spain ..................................................................................................... 55 

Group 1: Water administration ...................................................................................... 56 
Group 2: Farmers ................................................................................................................ 58 
Groups 3: Environmental actors ................................................................................... 60 
5.2.1 Comparing the networks ................................................................................... 61 
Network topologies ............................................................................................................ 61 
5.2.2 Strength of connections – types of flows ..................................................... 62 
Information flows ................................................................................................................ 62 
Financial flows ...................................................................................................................... 63 
Implementation capacity .................................................................................................. 63 
5.2.3 Strength of connections – number of links ................................................. 63 
5.2.4 Influence ................................................................................................................... 64 
5.2.5 Goals ........................................................................................................................... 64 
5.2.6 Some observations ............................................................................................... 64 

5.3 Heat-related mortality in the UK ............................................................................. 65 
5.3.1 Background to the risk ....................................................................................... 66 
5.3.2 The institutional landscape............................................................................... 66 
5.3.3 Varying time horizons for decision-making ............................................... 68 
5.3.4 Conflicting goals .................................................................................................... 69 
5.3.5 Communication deficit ........................................................................................ 69 
5.3.6 Summary .................................................................................................................. 69 

5.4 Air quality in the UK ..................................................................................................... 70 
5.4.1 Background to the risk ....................................................................................... 70 
5.4.2 The institutional landscape............................................................................... 71 
5.4.3 Conflicting goals .................................................................................................... 71 
5.4.4 Varying time horizons for decision-making ............................................... 72 
5.4.5 Opportunities for new actors ........................................................................... 72 

5.5 Summary – steps for understanding how to build capacity ......................... 73 
6. Conclusion ............................................................................................................................... 73 
References ....................................................................................................................................... 76 
Appendix .......................................................................................................................................... 79 

Exercise worksheet - Socio-Institutional Network Mapping ............................. 80 

 



 4

List of figures 

 

Figure 1 Illustrations of peer-oriented network types. ................................................. 15 
Figure 2 Illustrations of structured network types. ........................................................ 16 
Figure 3 Illustration of a complex network. ....................................................................... 16 
Figure 4 The landscape of opportunities for influence and intervention to 

overcome barriers. .............................................................................................................. 27 
Figure 5 PACT Response Levels .............................................................................................. 32 
Figure 6 PACT pathways for health and 3 mid-ranking sectors ................................. 38 
Figure 7 Capacity overview graph .......................................................................................... 41 
Figure 8 Capacity graph for the water sector .................................................................... 45 
Figure 9 PACT pathways for water and 3 mid-ranking sectors. ................................. 48 
Figure 10 PACT pathways for health and 3 mid-ranking sectors. ............................. 49 
Figure 11 PACT pathways for 6 organisation reviewed. ............................................... 50 
Figure 12 NetMap created by the water administration ............................................... 56 
Figure 13 NetMap created by farmers (irrigators). ......................................................... 58 
Figure 14 NetMap of environmental actors........................................................................ 60 
Figure 15 The institutional landscape for addressing a reduction in heat-related 

mortality. ................................................................................................................................ 67 
Figure 16 The institutional landscape for addressing air quality issues in the UK.

 .................................................................................................................................................... 71 
Figure 17 Italian agricultural institutional landscape .................................................... 86 
Figure 18 Italy with influence towers ................................................................................... 86 
Figure 19 Spanish agricultural institutional landscape ................................................. 86 
 
 
 
 List of tables 

Table 1 Matching planning and uncertainty....................................................................... 17 
Table 2 Where analysis of Stage 1 barriers is reinforced by SNM method. ........... 23 
Table 3 Where analysis of Stage 2 barriers is reinforced by SNM method. ........... 24 
Table 4 Where analysis of Stage 3 barriers is reinforced by SNM method. ........... 25 
Table 5 Categorisation of structural adaptive capacity ................................................. 32 
Table 6 Key characteristics of each of PACT Response Levels . .................................. 34 



 5

Glossary 

 
AHP  Analytical Hierarchical Processing  
APEQ  Airborne Particulates Expert Group 
AQF  Air Quality Forum 
BIS  Department for Business 
CCIVA  Climate change, impacts, vulnerability and adaptation 
CCRA  Climate Change Risk Assessment 
CLG  Department for Communities and Local Government 
COMEAP Committee on the Medical Effects of Air Pollutants 
DAP  Departmental Action Plan 
DECC   Department for Energy and Climate Change 
Defra  Department for Environment, Food and Rural Affairs 
De2RHECC Designing and Delivering a Resilient Hospital Environment to 

Climate Change 
DGA  General Water Directorate 
DGCEAM General Directorate of Quality and Environmental Assessment 
ECR Economics of Climate Resilience study 
IGCB  Interdepartmental Group on Costs & Benefits 
LAs Local Authorities  
MAAM-OECC  Ministry of Agriculture, Food and the Environment-Spanish Office 

of Climate Change 
Met Office Meteorological Office 
NHS National Health Service 
OPAs Agricultural Producers’ Organizations 
PACT  Performance Acceleration through Capacity Transformation 
SES Socio-ecological systems 
SHA  Strategic Health Authority 
SNA  Social network analysis 
SNM   Socio-institutional network mapping 
WHO  World Health Organisation 



 6

Abstract 

This report provides guidance for the case study teams in Mediation on a socio-
institutional network mapping (SNM) approach that is a useful method of rapid 
visualisation of the institutional context in which adaptation decision-making is 
taking place. The guidance includes a literature review and a summary of 
research that has been done using this approach.  There is discussion on the 
characteristics of networks produced using this approach, their use for 
adaptation planning, whether their topology can tell us anything about decision-
framing and uncertainty and if there are any corresponding links to choices of 
tools. In addition, two methods for measuring adaptive capacity and diagnosing 
barriers to adaptation will be outlined as useful follow-up methods using results 
from SNM, which could also be useful next steps in the case studies.  Finally, the 
SNM methodology is explained in detail by applications in 2 case studies – Spain 
and the UK.  
 
The application of frameworks for adaptive capacity, quantitative analysis of 
social networks and the application of robust methods for screening adaptation 
options (Wilby & Dessai 2010), such as analytical hierarchical processing (AHP) 
(integrating approaches between WP1 and WP3 (economic costs)), will be the 
next phase of research in the case studies in Mediation. The results of the 
application of the above methods will populate the Adaptation Options Database 
(see Section 1 of D5.3) and further inform the development of the Integrated 
Methodology. All outputs from the case studies will be made available via the 
Mediation Common Platform.  
 

1. Introduction 

The purpose of this report is to support ongoing case study work in the 
Mediation project by exploring socio-institutional network mapping (SNM) as a 
useful part of the research process. This can help to lay the foundation for more 
in-depth analysis of links between particular institutions or decision-makers, 
which need to be strengthened, identifying barriers which may need to be 
overcome, or where particular interventions for achieving adaptation need to be 
targeted. Quantitative socio-institutional network analysis (SNA) (e.g. Stein et al. 
2011; Crona & O. Bodin 2010; Sandström & Rova 2010; Downey 2010) is a 

procedure concerned with the evaluation and measurement of features or 

characteristics of a given social network that help describe the overall relational 

structure of an (identified and bounded) social system, as well as the roles of 

individuals within it. Both qualitative and quantitative SNM can be correlated 

with other types of analysis (e.g. an analysis of adaptive capacity), which, while it 

is generally not possible to establish causal relationships, can support an 

interpretation of aspects of interest in the system. SNA requires significant 

attention to both study design and question formulation and is labour intensive 

in the collection and checking of primary information. In contrast, SNM is a rapid, 

predominantly qualitative assessment that can provide an overarching 

impression of the strengths and weaknesses of a more fuzzily defined 'socio-

institutional network', exploration of relationships between actors, identification 
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of barriers to overcome and opportunities for intervention, innovation and so on. 
The guidance here focuses on the value of qualitative socio-institutional network 
mapping (SNM) exercises, the analysis of which can serve as a valuable 
foundation for further quantitative social network analysis or analyses of 
adaptive capacity, using various frameworks (see Lonsdale et al., 2010 for a 
review) once areas for intervention (such as weak links) have been identified 
through SNM.  
 
The application of frameworks for adaptive capacity, quantitative analysis of 
social networks and the application of robust methods for screening adaptation 
options (Wilby & Dessai 2010), such as analytical hierarchical processing (AHP) 
(integrating approaches between WP1 and WP3 (economic costs)), will be the 
next phase of research in the case studies in Mediation. The results of the 
application of the above methods will populate the Adaptation Options Database 
(see Section 1 of D5.3) and further inform the development of the Integrated 
Methodology. All outputs from the case studies will be made available via the 
Mediation Common Platform.  
 
Since a key strength of SNM as a pre-cursor to other methods is its ability to 
highlight where there may be weaknesses in the network and where increased 
adaptive capacity may need to be built, two approaches for these possible next 
steps are described here. One framework for going deeper into where adaptive 
capacity needs to be built both at the level of the individual organisations and at 
the level of the network is the Performance Acceleration through Capacity 
Transformation (PACT) tool and this has been applied to several adaptation 
decision-making contexts (Ballard, 2008), most recently through the Climate 
Change Risk Assessment in the UK, published in January, 2012 (Ballard, et al., 
2012). This analysis and several other PACT applications are summarised in this 
report for guidance on where such an assessment could be of value. Another 
approach for supporting adaptation planning described here is the diagnostic 
framework for identifying barriers to climate change adaptation at different 
stages of the adaptation cycle, developed by Moser and Ekstrom (2010). Both of 
these approaches could be facilitated further by a preceding analysis of the 
governance context, using SNM, which identifies both formal and informal flows 
of qualitative and quantitative resources between actors and strengths, 
weaknesses and opportunities in the system.  These frameworks are formulated 
as including progress toward achieving adaptation actions as they define 
pathways, response levels and phases of adaptation which assume that building 
long term adaptive capacity facilitates the achievement of adaptation actions 
along these ‘pathways’. 
 
Section 2 of this report provides some background to the SNM method including 
a literature review and a summary of research that has already been done using 
this approach.  There is discussion on the characteristics of networks and their 
use for adaptation planning, whether their topology can tell us anything about 
decision framing and uncertainty and if there are any corresponding links to 
choices of tools. In addition, the two methods mentioned above for diagnosing 
barriers (Section 3) and measuring adaptive capacity (Section 4) will be outlined 
using examples from the health, agricultural and water sectors in the case of 
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PACT (Ballard, et al., 2012).  Section 5 will explain the SNM methodology in more 
detail and focus on applications of SNM to 2 cases – Spain and the UK. These 
examples illustrate where insights can be gained, where building adaptive 
capacity should be targeted and where methods such as PACT (Ballard, 2008) or 
Moser and Ekstrom’s (2010) diagnostic framework can be usefully applied.  
  
The Appendix includes detailed information on how to conduct the SNM 
exercise, using the NetMap methodology (Schiffer, 2010) with a step-by-step 
guide including the questions that will produce the same kind of analysis found 
in the examples in Section 5. There is a training module on SNM available at 
http://weadapt.org/knowledge-base/adaptation-training/module-social-
network-mapping illustrating the exercise in full and applications in Kenya, 
Bangladesh.  
 
Finally, this report is complemented by a Google Earth Adaptation Layer on 
weADAPT.org, which showcases the case studies in the Mediation project, 
including the main climate risk being addressed in each case and the methods 
and tools that are being applied to research adaptation options. The layer also 
includes complementary ‘good practise’ adaptation examples from the UKCIP 
Adaptation Database for comparison. The layer can be found at 
http://weadapt.org/knowledge-base/adaptation-decision-making/mediation 
and is available from the Mediation website and the Common Platform.  
 

2. Literature review 

There has been an increasing amount of research and analysis on the role of 
socio-institutional networks in the climate adaptation arena in recent years. A 
socio-institutional network is a term that refers here to institutional actors and 
the linkages among institutions, as well as other social actors (individuals, firms, 
interest groups etc.) and their ties. By emphasising institutions, this relates 
strongly to the analysis of governance and decision-making networks (which 
many authors have engaged with using the concepts of policy and governance 
networks (e.g. Blanco et al. 2011)) and by including multiple types of actors it 
recognises that others, not only state institutions, are deeply involved in such 
‘governance’ (e.g. see Pelling et al. 2008 on ‘shadow spaces’). 
 
There are many definitions of the term 'social network' which reflect its plural 
conceptual and methodological development initially in mathematics (graph 
theory) and sociology, and more recently in environmental sustainability and 
related interdisciplinary areas like CCIVA and resilience of social-ecological 
systems (SES). However, what these studies all have in common is a focus on  
human or organisational actors and their social relations.  
 
In their research on organisational learning, Berkhout et al., (2006) found that as 
many of the resources required for carrying out processes of adaptation are 
likely to lie outside the boundary of a particular organisation, inter-relationships 
between them and other actors are key to determining how adaptation 
processes will unfold. That is, the socio-institutional landscape and weak 
feedback processes in particular, are important to identify and understand in 
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climate adaptation research, to speed up the necessary ‘climate-adapted routines 
and capability to be developed’ (Berkhout et al., 2006: 153).  
 
Socio-institutional network mapping (SNM) is able to take advantage of the first 
steps of most research processes - the interviews, surveys or focus group 
discussions conducted, to elicit information on the networks in play. The latter in 
particular can also allow participatory network mapping exercises, which enable 
the visualisation of the network together with stakeholders before detailed 
analysis of adaptive capacity begins. It can also be valuable to conduct network 
mapping at various stages in a project (including at the end) to monitor and 
evaluate how a situation, in this case, decision-making processes or the 
institutional landscape around an issue have evolved and progressed or 
deteriorated. Whether done once, or repeatedly, this method can be valuable in 
stimulating discussion and ideas around areas for intervention and capacity 
building. We propose that while more formal quantitative analysis is valuable 
and insightful, some initial visualisation of the network may very quickly provide 
early indicators of areas for further exploration and research. For example, 
identifying malleable barriers (Moser & Ekstrom, 2010) or glimpsing informal 
networks and ‘shadow spaces’ (Pelling et al. 2008) may be easier to achieve by 
starting out with a picture of the ‘bridges’, ‘boundary-spanners’ (Berkes and 
Folke, 1998) and different types of ‘flows’ of resources which can include 
‘informal capital’. These may often be tacit or intangible in nature but can be 
highly significant in facilitating change.  
 
The following sections describe basic elements that constitute a socio-
institutional network analysis (both qualitative and quantitative) and how these 
characteristics can relate specifically to the issue of climate change adaptation. 
These characteristics can be elicited using the exercise described in Annex 2 and 
examples of where such an analysis has been applied in the Mediation project 
are illustrated in Section 5.2. 

2.1  Network topologies 

Describing a network can take many forms. It is useful to distinguish between 
the structure of the network (the topology of points, linkages and 

structural forms) and the content of the network (Bodin and Crona, 2009) 
which can both be described together as the ‘decision space’ (see Section 2.2.1) if 
both formal and informal institutions, actors and flows are known. The pattern of 
relations within the network differ, depending on which actor is the focus of the 
network or from whose perspective the network is being viewed. The structural 

characteristics of a network have an effect on social processes such as 
knowledge transfer, information sharing, consensus building and power 
relations (Bodin and Crona, 2009). The content of the relational ties (both 
formal and informal) between actors is different in different networks 
depending on the types of actors involved and the flow and/or exchange of 
different types of ‘capital’ between the actors (the different types of flows can be 
elicited during participatory exercises, see Section 5 for some case study 
examples). 
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2.1.1 Strength of connections – proximity and flows 

The term ‘strength of connections’ in network mapping terminology refers a.) to 
the proximity of the actors to each other and b.) to the number of links 
between actors. The closer the actors are to each other and/or the more the 
links, the stronger the bond between the actors. Ties within cohesive sub-groups 
are known as ‘bonding ties’ (Bodin and Crona, 2009). To some extent the 
strength of the tie depends on the nature of the links (which are defined as 
‘flows’ in the participatory exercise described in Annex 2). 
  
Although negative ties, such as dysfunctional relationships built on corruption or 
‘gossip’, for example, are less frequent than positive ones, their occurrence can 
be more influential: they can ruin performance, induce conflict, and hamper 
cohesion of the collective much more than the extent to which positive relations 
help. However, on the whole links that are stakeholder-defined are positive flows 
of capital that are either one-directional or reciprocal e.g. flows of information, 
data, policy, guidance, money etc.  
 
Nevertheless, since, it is possible that not all flows are ‘positive’, the assumption 
that more social ties equals more possibilities for joint action and other kinds of 
collaborations (Bodin & Crona 2009) is not necessarily true, though Bodin and 
Crona (2009) do cite many examples of the correlation between network density 
and joint action in the field of natural resource governance. However, they do 
also note that there may be a threshold above which network density becomes 
counter-productive in facilitating collective action (e.g. Oh et al., 2004 in Bodin & 
Crona 2009) due to the homogenization of information and a lack of ‘new’ 
knowledge leading to less efficient resource use and/or reduced capacity to 
adapt to changing conditions).  

2.1.2 Barriers 

Moser and Ekstrom (2010) define barriers as obstacles that can be overcome, as 
opposed to limits and describe a systematic diagnostic framework rather than a 
prescriptive one for defining strategies to overcome barriers which are actor-
governance and system-specific. It is also significant that focussing on a 
particular ‘problem type’ or ‘adaptation challenge’ has implications for types of 
barriers activated for different adaptation actions or pathways (Moser & 
Ekstrom 2010). However, many barriers will make adaptation less efficient or 
less effective, lead to missed opportunities, or higher costs, although assuming 
that certain barriers (often perceived as ‘limits’) cannot be overcome (‘malleable 
barriers’) can itself be an obstacle to adaptation (Moser & Ekstrom 2010). In 
addition, a lack of links to important or influential actors can also be a barrier 
that needs to be addressed and this is where ‘boundary-spanning’ actors (Berkes 
and Folke, 1998) have an important role to play. 

2.1.3 Bridges 

The key feature of bridging actors is that they link actors and institutions that 
would not otherwise be linked and this means they play an important role in the 
network. In some cases they may span ‘clusters’ (Section 2.1.4) of actors who 
have specialized knowledge and thereby provide access to new knowledge for 
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other clusters. Such mechanisms are reflected in ties between sub-groups known 
as ‘bridging ties’.  This is important for innovation and adaptive management 
where actors aim to remain flexible and responsive to new information as it 
emerges over time. These boundary-spanning actors often provide the bridge to 
this new knowledge.  

2.1.4 Clusters 

A cluster is defined as a case where actors have significantly more ties between 
its group members than between members and non-members (Bodin and Crona, 
2009). This can be a barrier to joined-up thinking (Section 2.2.7) as the existence 
of many sub-clusters within the network - low ‘network cohesion’ – can produce 
‘us-and-them’ attitudes or keep organizations with different agendas and goals 
(see Section 2.1.7) far apart.  

 
The beneficial aspect of clusters is that they may facilitate the development of 
specialized and tacit knowledge within their own sub-groups. This is valuable for 
the knowledge diversity of network as a whole, provided that there are also 
mechanisms for knowledge transfer and boundary-spanning (Berkes and Folke, 
1998) between the sub-groups to facilitate joined up thinking and action. 
Amongst organizations this can enhance integrated management and cross-
sectoral planning. If there are not, it can have the opposite effect with very low 
collaboration and cooperation in reconciling actors with differing goals and 
objectives.  

2.1.5 Centrality 

There are two type of centrality that can be identified in a network: degree 
centrality (number of ties an actor has) and ‘between-ness’ centrality (the degree 
to which an actor connects other actors who would not otherwise be connected).  
The former can be problematic if there is too much responsibility for one actor 
and this may be an area for intervention. As mentioned, the latter (also a 
bridging tie) can offer the possibility of influencing interactions between other 
actors and access to a diversity of resources/flows/knowledge/information as a 
result of the bridging ties. However, existence of these bridging (and bonding) 
ties alone is not necessarily enough to improve governance processes – central 
actors must utilize these links to the benefit of the other actors also (Bodin and 
Crona, 2009). 

2.1.6 Homogeneity versus heterogeneity  

Bridging ties can be important in building trust amongst previously unconnected 
actors as well as in facilitating information exchange, though it is interesting to 
note that in many cases informal institutional arrangements between the same 
and differing actor types will be more important than the volume of information 
exchange (Pelling et al. 2008). In this sense, bridging ties can link clusters of 
homogenous actors to other different, yet homogenous actors, perhaps with 
their own specialized knowledge or field of expertise. These ties can link 
different types of actors both vertically and horizontally (e.g. linking social 
capital, leveraging resources, enabling conflict resolution and dealing with 
fluctuations in resources, ideas and information. It is often important to 
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vertically link authorities at different scales to be effective and avoid potential 
maladaptation (ibid.). 

  

2.1.7 Goals - conflicts and potential synergies 

While it is well understood that adaptation is driven by multiple stressors 
(Downing et al. 2005) and not climate change alone, Moser and Ekstrom (2010) 
write that it may even be ‘initiated or undertaken in the context of non-climatic 
windows of opportunity (e.g. land-use plan updates, infrastructure replacement, 
renovating a building) or moments of potentially high human ‘agency’ (Ballard et 
al., 2012). However, even though this may be the case, the differing goals of 
various actors in the network can also create obstacles to moving along the 
adaptation pathway, either because the institutional goals or values and norms 
are not aligned or because there is disagreement about the strength of the 
climate signal or uncertainty in the potential benefits or reversibility of 
adaptation measures (Berkhout et al. 2006). 

2.1.8 Influence 

The perceived influence of the different actors in a network can reveal insights 
into why overall objectives on climate adaptation are not being met. Outliers in 
the network can be interesting if they are also influential or have a large stake in 
the issue at hand and do not possess a large number or ‘bonding’ or ‘bridging’ 
ties. In either case, not being sufficiently linked to the network, means that there 
is room for intervention and capacity building to link to actors who are 
perceived as influential to the adaptation issue in question. 
 
Bodin and Crona (2009) cite King (2000) as having shown that the combined 
effect of degree centrality and formal level of authority of an institution 
corresponds with the perceived level of influence in decision-making processes, 
by other stakeholders. Those without both were ranked lower in terms of 
influence (Bodin and Crona, 2009).  However, this may depend largely on the 
adaptation context in question and on the degree of interaction between formal 
and informal actors.  

2.2  Can network architectures tell us anything about the decision-

framing and uncertainty? 
There is an increasing array of tools on offer for supporting climate adaptation 
(see Downing 2012). Some relate to stages of planning, from baseline 
vulnerability to institutional mainstreaming. Some are particular to sectors, from 
crop modelling to general equilibrium models of economic flows. Some are fixed 
at scales, from household and community vulnerability mapping to sectoral 
planning. Most reviews focus on only a limited subset of the potential 
methodologies and tools. For instance the Mediation deliverable on economic 
tools considers only conventional micro-economic approaches related to 
comparing costs and benefits. The global working groups on adaptation decision 
support systems reduce methodology to computer-related tools and checklist-
oriented protocols (e.g., Zermoglio, 2011). Downing et al. (2005) provide a 
typology of methods for vulnerability assessment, with only indirect references 
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to how they would be applied in adaptation planning. 
 
Across this wide array, there is relatively little good guidance as to which models 
are most useful, or indeed why.  This is not a technical issue per se—it is not 
implausible to construct a multi-attribute database of various methodologies, 
methods and application. Rather, the missing step is an understanding of the 
decision context that defines which criteria are essential in choosing tools in 
order to achieve an expected outcome.   
 
Given that adaptation to climate change is a long-term process, that those 
processes involve many actors, and that the relations between the actors (and 
with their actions) will evolve, there is a need to understand how the evolution 
of socio-institutional networks happen over time.  There are many labels that 
can be applied to such a network analysis, and each comes with a degree of 
disciplinary insight and differing interpretations. For simplicity we refer to this 
nexus as a network (relations among entities) that is based on social actors 
(people, organisations and institutions) that exchange information (but also 
finance, sometimes labour and other material resources).  
 
In this framing of adaptation, there are three critical areas to explore in defining 
the best methodology to achieve a robust assessment: 
 
o The nature of the decision space that defines lines of evidence 
o How institutions more broadly link individual actors’ decision spaces to the 

more general decision environment (or problem space) 
o Reliable approaches for navigating through the options given the actor’s 

decision space and its locus within knowledge networks 
 
Throughout this exploration of network and decision architectures, there must 
also be an emphasis on uncertainty. As climate adaptation is essentially about 
decision-making under conditions of uncertainty, analysts should resist the 
temptations to either ignore uncertainty (reducing the problem to something 
simple) or artificially capturing uncertainty by imposing bounds on the variables 
of interest. Of course, actors themselves may treat uncertainty in different 
ways—one of the main features of competing ‘decision spaces’ or network 
topologies. 

2.2.1  Defining the decision space 

The concept of a decision space is well established in the literature on political 
economy and organizational management. While there are many frameworks, 
four levels of the decision space are common: 
 

i. Architecture of stakeholders and knowledge: the boundaries of the 
problem are defined by the stakeholders and knowledge domains 
that are ‘on the table’ 
 

ii. Defined decision boundaries: what is in scope, what evidence is 
considered valid and overall methodologies that are enabled, often 
the construction of what options are to be evaluated 



 14

 
iii. Decision making: the more detailed methods, tools and metrics 

that are used to evaluate options 
 

iv. Implementation: grounded reality brings its own issues of who 
takes action, relationships to decision-making and makers, the role 
of monitoring and evaluation and more. 

 
Locating an actor within this decision space is essential for understanding the 
value of information in making a decision, one of the starting points for 
supporting adaptation planning. A heuristic example may be helpful: 
 

Flood defences for London are frequently reviewed and occasionally 
upgraded. There are many views of what could be done, from 
reconfiguring London along the lines of Venice or Living with Water—the 
various stakeholders have different framings of what the problem is and 
seek to put forward widely different solutions (typical of level (i) above). 
Each assessment requires a more confined (bounded) decision space (ii, 
above) where a steering group decides on its membership, methods and 
options. Sub-committees of the steering group may provide technical 
documents that include further choices, for instance the use of discount 
rates in cost-benefit analysis (features of level (iii) above). Translating an 
assessment and agreed options into action changes the decision space 
further (iv, above) with operational concerns, for instance the choice of 
local authorities for pilot schemes. 

 
The characteristics of the decision space also inform the construction of 
uncertainty. As noted above, uncertainty is a pervasive part of climate 
adaptation. The overall framing of adaptation as a ‘wicked’ environmental 
problem locates uncertainty at the socio-institutional network level (Mathur and 
Downing 2012). However, uncertainty filters through each of the levels of the 
decision space, but in different ways.  A separate paper develops concepts of the 
decision space in more detail (Downing, 2012) and in this respect, participatory 
approaches to visualising the network described here are informative and 
insightful at the scoping stage of an analysis. 
 
A socio-institutional network might take various forms and we are interested in 
whether the topology of the network also affects the framing of uncertainty or 
timings of decision-making (Section 2.2.6). For simplicity, four types of network 
are a reasonable starting place. 
 
Type 1. Individual action predominates. While people are connected in 
various ways, on the issue of adaptation most of their actions are at their own 
level and independent of what others believe or are doing. In this type of 
network, the psychology of individual action dominates (see Grothmann & Patt 
2005 regarding the psychology of individual choices).  At this level, may be a 
diversity of approaches to uncertainty and there is little need for a consensus 
view. The construction of the problem is usually highly constrained and mostly 
short-term with rather limited information on long-term futures. 
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Type 2. Individuals and groups are connected in an egalitarian space. There 
are various links but everyone tends to be ‘like-minded’ and the structure of the 
problem is similar across the network. Uncertainty may not be explicit—rather 
reduced to tacit assumptions common in peer networks and reflected in cultural 
and group norms rather than a science-policy dialogue as such.  
 

Type 3. Many organizations have hierarchical decision making with a 
Director (and even Board) defining policy that is translated into strategy and 
action. Uncertainty can be explicit, although it tends to be wrapped into how the 
organization is structured and procedures that are in place for other purposes.  
 
Co-management would be the opposite to this, where multiple actors are 
involved in the governance to varying degrees as opposed to top-down 
centralized management. Adaptive co-management emphasizes flexible joint 
management processes, which will allow the continuous application of new 
knowledge where relevant (Bodin and Crona, 2009). 
 

Type 4. A hybrid of two or more kinds of networks is the reality in most cases 
(at least for the more challenging features of adaptation). Two egalitarian 
networks for instance might be linked, although each will have its own approach 
to uncertainty. In such cases, there is more than one decision framing in play and 
uncertainty may enter the decision in different ways. It might be that views are 
polarized and uncertainty is tacit in the network’s perspectives (e.g., 
environmental catastrophe is common in environmental NGOs). Or approaches 
to uncertainty are negotiated, for instance through the range of socio-economic 
and climate change scenarios are taken on board. 
 
A simple illustration of each type of network topology follows (the labels on the 
nodes are not significant). It would be possible to create networks using 
parameters for the features described above: number of peer connections, 
density of relations, role of boundary nodes between isolated networks and 
degree of cohesiveness, inheritance of links as organizational structures, 
subgroups interconnectivity and degree of network centralization. 

 
 
 

 

Figure 1 Illustrations of peer-oriented network types. 
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Type 1 (left): Individualistic, few links between nodes.  
Type 2 (right): Egalitarian more connected.  
These examples are from a before and after view of using Open Space technology in a workshop 
process. A good example of how facilitation of a decision process interacts with the architecture 
of the decision space.  
Source: http://www.anecdote.com.au/archives/2005/10/using_social_ne.html     
 

 
Figure 2 Illustrations of structured network types.  

 
Type 3: Hierarchical networks come in a variety of forms.  
Source: http://www.pnas.org/content/103/40/14724/F1.expansion.html  

 
 

 
Figure 3 Illustration of a complex network. 

 
Type 4: Multiple networks in a ‘mash-up’. This example is from LinkedIn, 
showing the various networks that one individual might belong to.  
Source: http://intelligentmeasurement.wordpress.com/category/network-analysis-mapping/ 

 
While networks can be described in more formal terms, based on the number of 
nodes and links, the diversity of links and the like, for the purposes of 
characterizing uncertainty, features along the following lines are worth 
identifying: 

• Central node: those actors that are well connected, often viewed as central to 
the network. Such nodes may be structural—with legal/regulatory links—or 
more personal and knowledge sharing. 

• Science node: a special node would be those that might understand or 
introduce notions of uncertainty into the network. 

• Gatekeeper or enabling: perhaps more of a qualitative judgement, are nodes 
controlling action by others (gatekeepers) or viewed as enabling action, through 
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finance, information and capacity building. Note that science nodes can be either 
of these. 

• Boundary organisation: in between networks, some organisations or 
individuals are critical by being ‘leaders’ or ‘champions’ because they ‘span the 
boundary’ of more than one group and can be an effective networker or 
communicator. Conversely, some actors/organisations are at the margins of a 
network and are rarely effective in moving the decision space forward. 

 
Flows between nodes, whether information, funding, regulation or ‘influence’, 
science-based, public or private also intersect with knowledge networks in 
various ways (see Section 5 for some examples). 

2.2.2  Mapping uncertainty in the choice of tools 

A direct implication of a wicked environmental problem is that there is no 
universal solution and no universal tool (see Mathur and Downing 2012 for an 
introduction to the concept of wicked environmental problems and their 
application to climate change vulnerability assessment). Each stakeholder may 
be looking for different solutions and come with different frameworks for 
analyzing options. In the adaptation world, National Adaptation Programmes of 
Action (NAPAs) were framed for a particular purpose (project identification) 
while many governments found the process useful at a strategic level. However, 
the NAPA approach and tools were not oriented to strategic planning. 
 
Across the scales of adaptation planning, the table below suggests the kind of 
tools that would be relevant, given the typical concerns for uncertainty at that 
level. The next step would be to try to define a road map. This might be for an 
assessment project—guiding the team through the scales and making choices as 
to the appropriate methods at each stage. Or a policy process might differentiate 
between the kinds of evidence—and hence monitoring—that is essential for 
each stage in a policy-project cycle. Often, however, a team settles on a 
methodology at the outset, making the mistake that one assessment tool is 
sufficient for all purposes. 
 

Planning cycle Uncertainty Tools 

Framing and the 
architecture of the 
problem 

Who frames the issue also defines 
domains of uncertainty 

Stakeholder-knowledge network 
assessment; Vulnerability lens; 
Cognitive mapping 

Describing the 
decision space 
(bounds) 

How do stakeholders define the scope of 
the decision (what’s in, what’s out)? 
What methodologies and lines of 
evidence are considered valid? 

Ontology; Use cases; Bayesian 
networks 
 

Decision making What are the choices to be considered? 
What methods are used to make a 
choice? 

Classes of scenario projections; 
Parameter testing in decision tools 
(e.g., CBA, CE); Elicitation of 
preferences (e.g., AHP); Metrics for 
adaptation evaluation 

Implementing 
decisions 

What are the principles in defining best 
practice for implementation? Who 
implements decisions—are they in the 
same network as the decision makers? 
How does monitoring inform future 
decisions? 

Procedures with contingency plans 
for unexpected outcomes; M&E, 
outcome mapping 
 

 

Table 1 Matching planning and uncertainty 
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2.2.3  Weak ties, problem framings and time horizons  

Social processes are not only an expression of the structural patters of relations 
in networks, but they can also be outcome variables that influence how the 
networks change and evolve over time (Borgatti and Foster 2003). The existence 
of sub-groups or clusters that distinguish themselves through their internal 
distributional ties within sub-groups can have an effect on its level of cohesion. 
For example, weak relational ties between the different clusters can have 
negative effects on the capacity of sub-groups to collaborate. Different problem 
framings can also dominate within a particular sub-group, becoming a barrier for 
groups to work collectively under a common vision or decision space and this 
can be problematic if the time horizon within which different actors view the 
issue at hand is significantly different. Losing ‘windows of opportunity’ for 
making decisions is a common impediment to effective and strategic adaptation 
planning. Sufficient preparations must be made so that one is able to take 
advantage of a window of opportunity when it becomes available, and this can 
often be non-climatic, as mentioned earlier (Moser & Ekstrom 2010). Thus, 
differing time-horizons for decision-making in different institutional bodies can 
lead to conflicts in implementing adaptation plans. 

2.2.4  Exploiting flows 

Network topologies can be analysed at the network-level, but also at the level of 
institutions or actors. Assessing the position of the actor in the network and the 
number and strength of the relationships or ties it has (i.e. its ‘centrality’) reveals 
how actors can use their structural position to influence other actors for the 
management of natural resources (Bodin and Crona 2009). The centrality of an 
actor not only allows analysis of its level of influence, but also the role it can play 
in the network as a bridge that connects actors that would otherwise not be 
linked. An actor that connects many actors has high ‘between-ness centrality’ 
and hence, the ability to influence the flows between actors. Identifying these 
actors is a useful way to understand dominant decision framings, how these 
framings are used and the effect on the collective action and management 
outcomes. In this regard, central actors located in strategic positions can be 
considered as potential ‘agents of change’ in the network or ‘adaptation 
champions’. It is important to bear in mind that positions of influence in a 
network can also be occupied by actors that possess formal authority but who 
are not necessarily playing a central role (see King 2000). 

2.2.5  Inter-agency coordination 

The respective adaptation options that will be identified by different parts of the 
governance system often have to do with who has control over the process, 
different missions, jurisdiction, political interests, funding etc (Renn, 2008 in 
Moser and Ekstrom, 2010). This is very evident in the visualisations of networks 
in the UK around the issue of air quality and heat-related stress where different 
actors operate with very different goals and span both the public and private 
sector (see Section 5.4.3). If, as in these cases, the breadth of the system of 
concern covers many jurisdictions, the issue requires cross-coordination and 
cross-collaboration to implement adaptation options (Moser & Ekstrom 2010). 
As well as the locus of control, the issue of temporal as well as spatial scales is 
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significant since the differential time horizon for planning and the decision 
lifetimes amongst actors can also act as a barrier.  

2.2.6  Avoiding lock-in 

The topology of a network can help to explain how actors and networks behave 
and some topologies are more likely to foster adaptive capacity and governance 
than others (Sandstorm and Rova 2010). Low density networks with few or 
weak connections between actors or sub-groups or with strong hierarchies are 
associated with lower potential adaptability because of the divergence and 
competition of views, absence of a common understanding and common 
problem definition, as well as common decision space for the management of 
natural resources. In this context, it is more difficult to strive for legitimacy of 
formal management rules (Sandstrom and Rova 2010, Bodin and Crona 2009). 
On the contrary, denser networks or decentralized and less hierarchical 
networks can facilitate bridges between disparate views and help formulate 
shared understandings and framings of the problem leading to a more sound 
management strategy based on collective action. This can be important over time 
where it is key to remain flexible and adaptive to new information as it arises 
instead of becoming ‘locked-in’ to a particular pathway because of previous 
investments. 

2.2.7  Joined-up thinking 

Generally speaking, empirical studies of natural resource management networks, 
to date, support the hypothesis that the higher the network density (i.e. the 
number of existing ties divided by the number of possible ties), the more 
potential for collective action due to increased opportunities for communication, 
and over time, reciprocity and trust (Bodin and Crona, 2009). This support can 
facilitate ‘joined-up’ and integrated thinking. If the network is responsive and 
flexible, this density is also an important aspect of ‘adaptive management’ as it 
allows the development of knowledge though the exposure to both an increased 
amount of information and new knowledge through boundary spanning actors 
who act as vehicles for knowledge transfer. In the absence of these actors, they 
can be areas for intervention, either by new groups coming together, a new actor 
linked to the other, or the creation of other ‘platforms for communication’ such 
as online portals or formal ‘networks’. 

2.3  Linking SNM to frameworks for adaptive capacity 

The advantages of approaches that help to understand governance processes are 
clearly demonstrated by frameworks for building adaptive capacity such as that 
developed by Moser & Ekstrom (2010) to identify barriers that may impede the 
process of adaptation or the Performance Acceleration through Capacity 
Transformation (PACT) framework which identifies practical adaptation 
pathways (Ballard, 2008). Socio-institutional network mapping can be a valuable 
pre-cursor to utilising such frameworks (and other similar ones, see Lonsdale et 
al., 2010 for a comprehensive list). Moser and Ekstrom’s framework focuses on 
three salient aspects in identifying barriers which have clear parallels with the 
analysis of network visualisation that is described in the previous sections. 
These involve exploring: 
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1.) What are potential barriers could impede the adaptation process? 
2.) How do the actors, context and system of concern contribute to the 

barrier? 
3.) What are the points of intervention to overcome a given barrier? 

 
While Moser and Ekstrom’s (2010) frameworks attempts to identify barriers, it 
focusses on malleable barriers and so complements socio-institutional network 
mapping and analysis by identifying weak links. However, it also identifies areas 
of intervention across spatial and temporal scales, which SNM does not. 
 
Similarly, the Climate Change Risk Assessment (Ballard, et al., 2012), an 
exploration of adaptive capacity for various sectors in the UK (Section 4), has 
highlighted that single organisations, operating alone, tend to experience definite 
limitations in terms of their ability to develop capacity. While some relatively 
short term adaptation issues can be dealt with at the level of the single 
institution, longer term adaptation challenges very often raise questions that can 
less and less easily be solved within existing ways of working (Stafford Smith et 
al., 2011). When this is the case, the challenge of adaptation typically involves 
not only adapting at the level of the individual firm or governmental body, but 
also requires adaptation of the industry or other system above individual 
institutions Since some of what needs to be adapted falls within the custom and 
practice norms of that system, and is therefore ‘taken for granted’ by system 
members, it is often very difficult for an individual organisation to change in 
isolation. Indeed the nature of the adaptation challenge is often not visible until 
attempts are made to behave in significantly different ways. In some ways, 
adapting at this more strategic level can be compared to the ‘glass ceiling’ that 
affects many women in the workplace, invisible but presenting major barriers to 
change nonetheless. It became apparent in the CCRA that most organisations 
have not yet progressed beyond this point and that it remained very difficult for 
a single organisation to progress in isolation (Ballard, et al., 2012). 
 
Working co-operatively and collaboratively within a network of organisations 
appears to offer, in a majority of cases, the most effective way of breaking 
through this ceiling. Only by doing so can single organisations access (and 
benefit from) the depth and breadth not just of resources but also of knowledge, 
understanding, skills and expertise needed to deliver a swift, substantial advance 
into higher levels of adaptive capacity. However, such work is challenging to co-
ordinate, requiring both skill and resources, which typically need to be provided 
by a ‘Linking Pin’ organisation (Carley and Christie, 2000). Fundamentally, and 
especially where the smallest organisations are concerned, cross-organisational 
support is a prerequisite to the ability to devise and execute the higher-level 
actions needed to build a high level of resilience to a changing climate. It can be 
of value to identify areas in the network where these changes occur through 
network mapping and the discussion and analysis of conflicting or synergistic 
goals that is part of the participatory process when building the socio-
institutional network maps (see Annex 2). 
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A typical sector where such an approach is essential to capacity building is the 
UK agriculture industry. Despite the presence of a large number of major agri-
businesses, the sector is still characterised to a large extent by small and 
medium-sized enterprises (SMEs), including family farms. While short term 
adaptation (e.g. new seed selection) can and has been carried out at the level of 
the farm, to successfully address longer-term climate risks, issues such as the 
need better to align the interests of land owners and tenant farmers for longer-
term investment, and the need to reform water abstraction rights, become more 
important. Issues such as these will require cross-organisational networks that 
can help overcome SMEs’ inherent limitations in terms of financial resources, 
managerial resources, know-how and understanding. In some cases, it may be 
possible for small organisations to invest co-operatively in, for instance, the 
adaptive management measures, equipment and infrastructure (e.g. water 
storage systems and major irrigation schemes) necessary to deal with impacts 
such as lower summer rainfall that are expected to result from a changing 
climate. Indeed, arguably, such an approach is the only way that the effect of 
economic pressures on the agricultural sector can be minimised in terms of the 
potential of those pressures to act as a brake on the sector’s ability to secure and 
accelerate its progression along the pathways of adaptive capacity. Crucially, 
these cross-organisational networks should not only consist of the farmers 
themselves. They also need to draw heavily on support from, and in some cases 
perhaps even incorporate, advisers, customers, suppliers and a range of other 
organisations. 
 
Going into more depth regarding how socio-institutional network mapping can 
add value to an analysis of organisational adaptive capacity requires further 
analysis of the characteristics of the adaptation decision-making process in 
question to find parallels.  
 

3. Barriers to adaptation planning 

A complementary approach for designing an effective adaptation process is 
Moser and Ekstrom’s (2010) diagnostic framework for identifying barriers at 
each stage of the adaptation cycle. The components of the framework focus on i.) 
what are the impediments to achieving the particular objective at each stage of 
the adaptation cycle and ii.) how actors, the context and the system contribute to 
these barriers.  The particular scope and scale of an adaptation analysis has 
implications for the number and types of barriers that are activated. This has 
parallels to the network mapping process, which also offers an analysis of 
barriers, strengths and weaknesses between actors. However, Moser and 
Ekstrom go further in focussing on barriers with respect to the Actor, the larger 
context in which they act (Governance), and the object upon which they act 
(System). These features are also explored to some extent in the SNM exercise 
and thus can be complementary groundwork to this more in-depth analysis of 
barriers at different stages of the adaptation cycle. See Table 2 where the 
analysis of barriers is reinforced by the socio-institutional network mapping 
exercise.  
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Moser and Ekstrom’s starting point is that adaptation should not be defined in 
response to climate as the main driver, as adaptation most often occurs in 
response to things in other than, or in addition to, climate (e.g. update of building 
codes, land-use plans etc.). It must also take into consideration other drivers so 
that preparation for adaptation action can be made in advance of non-climatic 
‘windows of opportunity’ to maximise their potential when they do occur. They 
define ‘barriers’ as ‘seeming limits’ or those which are actually malleable in 
practise. However, adaptation action cannot assume positive benefit, even if 
actions are implemented, as the effectiveness of the outcome depends on many 
things apart from the adaptive action itself. If some constraints or ‘malleable 
barriers’ can be overcome during the process, adaptation can avoid missed 
opportunities, inefficiency and higher costs (Moser and Ekstrom, 2010, Adger et 
al, 2009). However, overcoming all barriers does not necessary lead to a 
successful outcome and even a ‘good’ adaptation process does not eliminate all 
barriers. Nevertheless, while it is important to be cognizant of this, identifying 
barriers while designing an adaptation plan is a promising way to proceed as 
opposed to skipping stages of the adaptation cycle as often happens – often the 
result of an inability to overcome certain obstacles at particular stages. There are 
many aspects of this which can build on any early analysis that is conducted to 
explore socio-institutional networks as this also goes beyond simple linear 
models of cause and effect to look at the relationships between actions at 
different spatial scales and potential synergies and reinforcement between 
actions and impacts (see the ESPACE project which has used the socio-
institutional network mapping approach to explore barriers (Orr et al., 2008)).   
 
During the first stage – ‘Understanding’ - the immediate barrier to ‘Adaptation 
Planning’ (Stage 2) is the variable strength of the climate signal and from the 
Actor’s point of view, the lack of recognition for it either due to 
misinterpretation, distraction by other priorities or due to time constraints, 
distance to the issue, or due to a mental/cultural frame of reference which blocks 
it out (Moser and Ekstrom, 2010, Berkhout 2006). Moser and Ekstrom (2010) 
note that from the Governance lens the signal may not be adequately 
communicated or there may be a failure to reach individuals, it may not tap into 
appropriate networks or there may be dysfunctional networks in place with 
respect to the issue. Common to both the Actor and the network of Governance is 
uncertainty, variability, noise and thus ambiguity in the climate signal (Moser 
and Ekstrom, 2010, Berkhout 2006). Any of the barriers described above will 
prevent that adaptation process from proceeding to further. Analysis of 
governance is important here as it serves to identify the locus of control over the 
barrier. By identifying this it should be possible to identify pathways that avoid 
or lower these barriers. 
 
Clearly, there are parallels between the types of barriers described in this 
framework and those that can be elicited from a participatory SNM process, 
potentially enriching the information elicited initially. For an analysis of the 
complimentarity of the methods at each stage of the diagnostic framework, see 
the tables below.  
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Understanding 

phase 

  

Barrier System Actors Context / 

governance 

Parallels in 

network 

mapping 

analysis 

 

 Flows Strength 

of links 
Influence/ 

power, 

goals 

 

Detect problem 

 

 

 

 

 

 

 

 

Gather/use of 

information 

 

 

 

 

 

 

 

 

(Re)define 

problem 

 

 

 

 

 

 
Existence of a signal  
Detection (and perception) of a 
signal  
Threshold of concern (initial 
framing as problem)  
Threshold of response need and 
feasibility (Initial framing of 
response)  
 
Interest and focus (and consensus, 
if needed)  
Availability  
Accessibility  
Salience/relevance  
Credibility and trust  
Legitimacy  
Receptivity to information 
Willingness and ability to use  
 
Threshold of concern (reframing 
of the problem)  
Threshold of response need 
Threshold of response feasibility 
Level of agreement or consensus, 
if needed  

 
X 
 

X 
 
 
 
 
 
 
 
 

X 
X 
 

X 
X 
X 
X 
 
 
 

X 
X 
X 

 
X 
X 
 
 

X 
 
 

X 
 

X 
 

X 
X 
X 
X 
X 
X 
X 
 

X 
 

X 
X 
X 

 
X 
X 
 
 

X 
 
 

X 
 

X 
 
 

X 
X 
X 
X 
X 
 
 

X 
 

X 
X 
X 
 

Table 2 Where analysis of Stage 1 barriers (Moser & Ekstrom, 2010) is reinforced by SNM 
method. 
 
In the ‘ideal-case’ Planning phase (Stage 2), a large set of potential options will 
be identified and assessed using criteria and goals, though the final choice of 
options is to some extent defined by whose ‘jurisdiction’ options are perceived to 
be in by Actors and how open they are to generating options beyond their 
immediate control. Many things such as different missions, levels of power and 
authority, political interests, funding and so on, can affect this.  As shown in the 
participatory network mapping approach (Section 5.1), both ‘goals’ and 
‘influence’ are explicitly explored and this can serve to reinforce the diagnostic 
framework described here. The tables serve to show where network mapping 
can complement the diagnostic framework either as the existing exercise, or in 
the case of the Management phase, with slightly more targeted questions when 
conducting the exercise (Moser and Ekstrom (2010) provide examples of 
potential questions in their paper). In the network mapping exercise, the focus of 
the discussion of goals of the different actors in parallel with different ‘flows’ 
between actors can be important in identifying sources of potential synergy or 
conflict, with respect to actors’ goals, early on in the process, as the inability to 
agree upon common or synergistic goals and appropriate criteria can become a 
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barrier at this stage (ibid.)  However, the level of intervention and the boundary 
of the system of concern can itself influence the range of options available e.g. if 
the system of concern extends across multiple jurisdictions, the issue requires 
coordination and collaboration across these different levels to implement 
options, without which there can be inherent barriers in the Planning and 
Management phases (ibid.). 
 
Planning 

phase 

  

Barrier System Actors Context / 

governance 

Parallels in 

network 

mapping 

analysis 

 

 Flows Strength 

of links 
Influence/ 

power, 

goals 

 

Develop 

options 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assess options 

 

 

 

 

 

 

 

 

 

Select 

option(s) 

 
Leadership (authority and skill) in 
leading process  
Ability to identify and agree on 
goals  
Ability to identify and agree on a 
range of criteria  
Ability to develop and agree on a 
range of options that meet 
identified goals and criteria  
Control over process  
Control over options  
Availability of data/information to 
assess options 
Accessibility/usability of data 
 
Availability of methods to assess 
and compare options  
Perceived credibility, salience, and 
legitimacy of information and 
methods for option assessment  
Agreement on assessment 
approach, if needed  
Level of agreement on goals, 
criteria, and options  
 
Agreement on selecting option(s), 
if needed  
Sphere of 
responsibility/influence/control 
over option  
Threshold of concern over 
potential negative consequences  
Threshold of perceived option 
feasibility  
Clarity of authority and 
responsibility over selected option  

 
 
 
 
 
 
 
 
 
 
 
 

X 
 

X 
 
 

X 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

X 
 
 
 

X 
 
 

X 
X 
X 
X 
 

X 
 
 

X 
 
 

X 
 

X 
 

X 
 
 

X 
 
 
 
 

X 
X 
 
 

X 

 
 

X 
 

X 
 

X 
 
 

X 
X 
X 
 
 

X 
 
 
 
 
 

X 
 
 
 

X 
 
 
 
 
 

X 
 
 
 
 
 

X 

Table 3 Where analysis of Stage 2 barriers (Moser & Ekstrom, 2010) is reinforced by SNM 
method. 

 
Few adaptation processes to date have reached the Managing phase (Moser and 
Ekstrom, 2010) mainly because climate adaptation has emerged as a concern 
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relatively recently and partly due to the difficulty in overcoming barriers in the 
previous stages. 
 

‘Moving from option selection to implementation also is 

influenced in important ways by the governance and larger 

social context, in part through its impact on the actor’s 

perception, freedom, and capacity to do so, in part through its 

impact on the available resources, authorization, permits, 

political climate, or social norms’ (Moser and Ekstrom, 2010: 4). 

 
Managing 

phase 

  

Barrier System Actors Context / 

governance 

Parallels in 

network 

mapping 

analysis 

 Flows Strength 

of links 
Influence/ 

power, 

goals 

 

Implement 

option(s) 

 

 

 

 

 

 

 

 

 

 

Monitor 

outcomes & 

environment 

 

 

 

 

 

 

 

 

 

 

Evaluate 

effectiveness 

of option 

 
Threshold of intent  
Authorization  
Sufficient resources (fiscal, technical, 
etc.)  
Accountability  
Clarity/specificity of option  
Legality and procedural feasibility 
Sufficient momentum to overcome 
institutional stickiness, path 
dependency, and behavioral 
obstacles 
 
Existence of a monitoring plan 
Agreement, if needed, and clarity on 
monitoring targets and goals  
Availability and acceptability of 
established methods and variables  
Availability of technology 
Availability and sustainability of 
economic resources  
Availability and sustainability of 
human capital  
Ability to store, organize, analyze, 
and retrieve data 
 
Threshold of need and feasibility of 
evaluation  
Availability of needed expertise, 
data, and evaluation methodology  
Willingness to learn  
Willingness to revisit previous 
decisions  
Legal limitations on reopening prior 
decisions  
Social or political feasibility of 
revisiting previous decisions 

 
 
 
 

X 
 
 
 
 
 
 

X 
 

X 
 

X 
 

X 
X 
 

X 
 

X 
 

X 
 
 

X 
 

X 
 
 

X 
 

X 
 

X 

 
X 
 
 
 
 
 
 
 
 
 

X 
 

X 
 

X 
 

X 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

X 
 
 
 

 

 
X 
X 
 
 

X 
X 
X 
 
 
 
 
 
 
 

X 
 

X 
 
 
 
 
 
 
 
 
 
 
 
 

X 
 

X 
 

X 
 

X 

Table 4 Where analysis of Stage 3 barriers (Moser & Ekstrom, 2010) is reinforced by SNM 
method. 
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Lack of agreement on indicators, relevant data, methods and expertise can 
impede accurate evaluation of what is a ‘successful’ outcome, but adaptive 
management requires flexible adjustment to new information as it emerges. This 
requires consensus on what is to be achieved, what is to be measured in terms of 
progress, and what is to change if adaptation is deemed ‘successful’. However, 
both the SNM exercise and the analysis of barriers allow one to be aware of 
where additional barriers may be activated. For example, it is evident from the 
tables above that availability of data (flows) will not be represented in the same 
way as accessibility to data in the SNM exercise (see Section 5 for examples), 
which will be represented by short distances between actors (indicating strong 
ties) and whether their overall goals are synergistic or conflicting. In addition, 
the nuances that the diagnostic framework on barriers provides are valuable in 
providing awareness of what particular aspects of the adaptation process are 
being affected by these network attributes. 

3.1  Cross-cutting barriers 

There are several ‘cross-cutting’ barriers that recur at various stages in the 
adaptation cycle (Moser and Ekstrom, 2010). These include a lack of leadership, 
resources, communication, information and the impact of differing values and 
beliefs in achieving objectives. To some extent these are aspects that can be 
analysed by SNM through the flows, influence levels and goals depicted for 
different institutions. The extent to which this analysis is complementary or has 
potential to reveal new barriers will be interesting to explore in further case 
study research. 

3.2  Scaling temporal and spatial dimensions 

As the final aspect of their framework, Moser and Ekstrom (2010) have defined 
the landscape shown in Figure 4 to illustrate possible points of intervention to 
overcome a given barrier. This is done with respect to the location of the actor 
and in this way the diagnostic framework serves to enhance SNM in its analysis 
of spatial and temporal dimensions, which are not explored in any great detail in 
the network maps. Further, where different actors sit on temporal and spatial 
scales may be an additional method through which to identify synergies and 
conflicts in the actors’ goals to reinforce or corroborate outputs from the 
mapping exercise. Overcoming barriers depends not only on the capacity of the 
actor involved but also on the source/origin of the barrier. For example, 
 

‘…a local official may want to find scientific information on vulnerability 
but cannot locate any relevant research to her community. The fact that 
federal agencies in years past have not provided funding to conduct such 
research has created a barrier that is a legacy of past science- policy 
decisions by remote actors (D in Figure 4). The local official cannot easily 
overcome this barrier by addressing it at its source (i.e., through changes 
in federal research and development funding) and closer to home only 
with significant resources, time, and expertise (i.e., by hiring someone to 
do this research). By contrast, a barrier that is both proximate and 
contemporary (A in Figure 4) is one over which the actor has direct 
control here and now’ (Moser and Ekstrom, 2010: 5). 
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Figure 4 The landscape of opportunities for influence and intervention to overcome 

barriers (from Moser and Ekstrom, 2010). 

3.3  Strengths and weaknesses of the diagnostic framework 

That the diagnostic framework for barriers was developed in California could be 
considered a weakness for applying it to developing country contexts, however, 
many of the barriers seem equally relevant and the diagnostic questions 
suggested by Moser and Ekstrom can easily be adapted in a context-specific way. 
It is at an early stage of development as a tool and as noted by the authors, 
requires more systematic empirical research, testing and refinement to validate 
it. Nevertheless, it seems a promising approach identify where the most 
challenging barriers to adaptation lie to facilitate the design of processes to 
overcome them. Even if some barriers are beyond one’s control as can be 
depicted by Figure 4 it is still useful to have a sense of the things that one cannot 
change as well as the things that one can. As a result, the aanalysis of temporal 
and spatial scales in more depth makes Moser’s framework a useful addition to 
methodology using SNM. Where institutions sit in this landscape and whether it 
aids an analysis of opportunities for intervention will be analysed in Mediation 
case studies in further work. 
 

‘Together, the nature of the barrier, its source, and the location of influence 
over the barrier provide a “road map” to design strategies to circumvent, 
remove, or lower the barriers. Leadership, strategic thinking, 
resourcefulness, creativity, collaboration, and effective communication will 
all be required in overcoming them’ (Moser & Ekstrom 2010: 5). 

 

4. Application of PACT in the Climate Change Risk 

Assessment for the UK 

An additional complementary approach to socio-institutional network mapping 
and the framework for diagnosing barriers (Moser and Ekstrom, 2010), is the 
Performance Acceleration for Capacity Transformation (PACT) tool (Ballard, 
2008), which is described below, with several applications, to serve as guidance 
for the case studies in Mediation as a possible method for research. The 
conditions of applicability of this and other methods described in this report will 
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be useful input to the Integrated Methodology, the Adaptation Options Database, 
and results of any applications will be made available via the Mediation Common 
Platform. 
 
Funded by the UK Government and the UK’s Devolved Administrations, the 
Climate Change Risk Assessment (CCRA) has provided the first comprehensive 
evaluation of potential risks and opportunities for the UK arising from climate 
change. This evaluation will be repeated and updated on a five-yearly cycle, with 
the first report published in January 2012. Together with a suite of supporting 
publications, the aim of this report is to provide an evidence base enabling 
improved understanding of climate risks and opportunities and will also inform 
the development of the National Adaptation Programme that aims to prepare the 
UK for the effects of climate change. 
 
Produced as part of the UK Government’s response to the requirements of the 
Climate Change Act 2008, the CCRA reviewed the evidence for over 700 potential 
climate impacts on the economy, society and the environment up to the year 
2100 (Ballard, et al., 2012). From these, it drew up a list of the top 100 challenges 
– selected on the basis of likelihood, potential consequences and how urgently 
adaptation action may be needed to address them. As well categorising 
individual climate risks and opportunities as ‘high’, ‘medium’ or ‘low’ based on 
their consequences, the CCRA also highlighted the level of confidence in 
individual findings. These findings were based on emissions scenarios produced 
by 2009’s UK Climate Projections (UKCP09), which were funded by the UK 
Government and represent the most comprehensive climate projections ever 
produced in the UK. Some aspects of socio-economic change (e.g. population 
growth) were also taken into consideration. The net result is an assessment 
designed to ensure that the UK is amongst the best-prepared nations in the 
world in terms of addressing the implications of climate change. 

4.1  The role of adaptive capacity in the CCRA 

The findings about climate risks that emerged from the CCRA are inextricably 
interlinked with questions regarding the UK’s ability to adapt to those risks and, 
where necessary, to strengthen that ability wherever and to whatever extent is 
necessary (Ballard, et al., 2012). Indeed, these questions are profoundly 
important in the context of the development of an effective UK response to the 
challenges posed by climate change over the coming years and decades. 
However, both the emphasis on adaptation to climate change and the 
understanding of what ‘adaptive capacity’ actually is, are at a comparatively 
early stage of development in the UK and, indeed, across the world. 
 
Within the framework of the CCRA process, an investigation into the current 
status of adaptive capacity in a selection of major UK-wide sectors was therefore 
undertaken with the objective of delivering valuable insights and acting as a 
catalyst to further examination of, and debate about, this crucial topic (Ballard, et 
al., 2012). Focusing on the adaptive capacity of manmade socio-technical 
systems, this investigation identified examples where substantial progress in 
building adaptive capacity has already been made, and where there are 
opportunities for action that could encourage such progress. It also highlighted 
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some of the significant barriers, which, unless addressed effectively, may pose a 
risk of constraining effective adaptation in the UK. In doing so, it aimed to 
provide a robust platform for deeper and broader assessment of UK adaptive 
capacity – and the steps needed to encourage it – both within and beyond the 
CCRA process (ibid.). In this respect, it is recognised that the extent or lack of 
adaptive capacity is an issue potentially relevant to all sectors of the UK 
economy. Understanding the current status of adaptive capacity will provide one 
of the key foundations for UK climate change adaptation strategies as these 
continue to evolve (ibid.).     

4.2  Methodology for assessing adaptive capacity 

The capacity to adapt is a function of many factors, such as the structure of an 
industry, the type of decisions taken within that industry, the adaptive capacity 
of organizations that take decisions within the sector, the timing of such 
decisions, and the specific laws and regulations that apply to decision-makers 
there. The unique mmethodology deployed in the investigation into UK adaptive 
capacity undertaken as part of the CCRA process aimed to deliver a realistic 
appraisal of adaptive capacity in the UK that took all these factors into account. 
 
This methodology was underpinned by the division of adaptive capacity into two 
core, interacting components, which have clear parallels with the SNM method 
and Moser and Ekstrom’s framework for diagnosing barriers (2010):   
 
o ‘Structural’ adaptive capacity: the extent to which a socio-technical system 

is free from barriers that result from the system’s structure, characteristic 
method(s) of operation and underlying organizational features, and that 
militate against the devising and implementation of effective climate change 
adaptation strategies. 

 
o ‘Organizational’ adaptive capacity: the extent to which organizations 

operating, individually or collectively, within a socio-technical system have 
acquired or developed the ability to devise and implement effective climate 
change adaptation strategies. 

 
For a total of six CCRA sectors (Water, Business, Transport, Built Environment, 
Health and Biodiversity), both structural and organisational adaptive capacity 
were reviewed. In some of these sectors, the focus was on one or more sub-
sectors (e.g. in transport, road and rail were reviewed), which were analysed 
separately as it was evident that they behaved quite differently from each other. 
Summary reviews were undertaken for the remaining five CCRA sectors 
(Flooding, Forestry, Energy, Marine and Agriculture). 
 
For each sector/sub-sector, the following research programme was undertaken: 
 
o A review of the relevant CCRA sector analysis to identify the relevant 

climate-related risks and to take account of the views of sector experts. 
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o Identification of priority risks in order to focus the analysis on concrete 
adaptation needs and to pinpoint how well prepared decision-makers are 
to cope with specific risks.  

 
o Additional desk research (e.g. use of research reports). 

 

o A review of other relevant studies (e.g. outputs from the Carbon 
Disclosure Project). 

 

o A substantial programme of semi-structured interviews largely based 
on the Performance Acceleration through Capacity Transformation 
(PACT) framework (Ballard, et al., 2012, see below) and including 
conversations with regulators, Government Departments, trade 
associations, adaptation practitioners in companies etc. These interviews, 
which were mostly about an hour in length and were conducted 
anonymously, were recorded where possible and where agreed by the 
interviewee.  

 

o Identification of decision points (through the interview programme) 
where adaptation to climate-related risks was already taking place or 
could take place (e.g. decisions on approving a new housing 
development). 

 
o In-depth moderated self-assessments of adaptive capacity, which 

were offered to organisations in some of the sectors. The collated results 
from these self-assessments were shared with the organisations that 
undertook them and, based on their feedback, were amended if 
appropriate.  

 
One of the key characteristics of this approach was its emphasis on 
understanding adaptation-related decision-making and on what organizations 
were actually doing about climate change impacts. This provided important 
insights into the barriers to change that need to be addressed (or worked 
around) in order to improve the UK’s adaptive capacity. Indeed, overall, the 
methodology was specifically designed to place a premium on achieving depth 
and insight rather than on ensuring breadth and representativeness. 
 
In terms of evaluating a sector’s structural adaptive capacity, the study focused 
on four key factors potentially impacting the ability to introduce effective 
adaptation strategies: 
 
o Decision lifetime – a sector where the need to take long-lasting decisions is 

an inherent part of the ‘decision landscape’ is more likely to exhibit a low 
level of adaptive capacity than a sector where short-duration decisions are 
more the norm. This is because the longer the decision lifetime, the harder it 
is to know what climate impacts that decision will be subjected to over its 
lifetime and the harder it is to build-in cost-effective adaptation measures. 
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o Activity levels – in a sector where assets need to be replaced or new ones 
created relatively often, there will be correspondingly more opportunities 
(i.e. more decision points) that make it possible for effective adaptation 
actions to be taken. There are also more opportunities to develop and spread 
‘learning by doing’. 

 

o Maladaptation – sectors also differ in the extent to which they exhibit 
instances where decisions have already been taken that do not (and/or will 
not) contribute to climate change adaptation, and may even have a negative 
impact on adaptation performance in the relevant sector and possibly even 
beyond.  

 

o Sector complexity – sectors differ, too, in their complexity; the more people 
with differing agendas that there are to consult before a decision can be 
made, the more difficult it may be to secure agreement on adaptation actions. 

 
Focusing on these four factors, the following grid can be used to help categorise 
the structural adaptive capacity of different sectors: 
 

 
Higher Structural 

Capacity 
Medium 

Structural 

Capacity 

Lower Structural 

Capacity 

Decision 

lifetime 

Decision lifetimes 
are 20 years or less. 
Focus mainly on 
‘weather’ not 
‘climate’– with little 
exposure to climate 
impacts beyond 
2030.  

Decision lifetimes 
are between 20 and 
50 years – resulting 
in exposure to mid-
century climate 
impacts. 

Decision outcomes 
last more than 50 
years – resulting in 
exposure to late 21st 
century climate 
impacts and possibly 
to much longer-term 
ones. 

Sector activity High ‘churn’ of 
activity – many 
actions categorised 
as ‘operational’ and 
not seen as 
‘investments’. 

High rate of capital 
expenditure, e.g. for 
known asset 
replacement or 
planned new-build. 

Capital expenditure 
not seen as a 
priority, either for 
replacement of 
assets or for new-
build. 

Maladaptation Assets are resilient 
to known climate 
impacts; design 
margins (which may 
include affordable 
retrofit options) can 
cope with likely 
future impacts. 

Current assets have 
some exposure to 
known climate 
impacts; doubts as to 
whether design 
margins can cope 
with likely future 
impacts. 

Current assets have 
significant exposure 
to current climate 
impacts; design 
margins have limited 
ability to cope with 
likely future impacts. 
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Sector 

complexity 
Relatively few 
organisations, 
and/or   a strong 
lead organisation, 
mostly with well-
aligned agendas. 

Organisations from 
one or a few sub-
sectors, with some 
competing agendas 
(e.g. multiple 
regulators). 

Large number of 
organisations from 
multiple sub-sectors 
and with strongly 
differing agendas. 

Table 5 Categorisation of structural adaptive capacity 

 
In the study of adaptive capacity undertaken as part of the CCRA, this grid was 
used to give each sector’s structural adaptive capacity an overall ‘score’ (high, 
medium or low).  
 
To assess each sector’s organisational adaptive capacity, the PACT 
(Performance Acceleration through Capacity Transformation) framework was 
used (see next section).  

4.3  Background on PACT 

Developed by Alexander Ballard Limited working for Hampshire County Council 
and other partners in the EU-funded ESPACE project, the PACT framework 
(Ballard, et al., 2012) provides a coherent and comprehensive method of 
allowing the adaptive capacity within an organisation to be measured (Lonsdale 
et al., 2010, pp. 85-6 etc.). 
 
The framework comprises a vertical dimension that plots increasing levels of 
adaptation action and adaptive capacity. These levels form a hierarchy of six 
Response Levels (RLs), as shown in the ‘staircase’ diagram below:  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 PACT Response Levels (Ballard, 2008) 

 
As an organisation moves up from one RL to the next, it will still need to 
maintain its performance at all lower levels. Otherwise it will not have a 
sufficiently solid foundation to support activity at higher RLs. The following table 
outlines the key characteristics of each of these six RLs:  
 
 
 

 

RL1 – Core Business Focused

RL2 – Stakeholder Responsive

RL3 – Efficient Management

RL4 – Breakthrough Projects

RL5 – Strategic Resilience

RL6 – Champion Organisation

Increasing
Capacity
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RL 

Ref. 

RL 

Descriptor 

Key Characteristics Relevance to Adaptive 

Capacity 

 
 
 
 
RL1 

 
 
 

 
‘Core 
Business  
Focussed’ 

 
- The lowest level of 
adaptive capacity. 
- Lack of adaptation activity, 
with other priorities taking 
precedence. 
- Action (if any) is likely to 
be justified only in terms of 
bottom line or other 
benefits and not in terms of 
climate adaptation or 
resilience. 

 

 
- Characteristic of an 
organisation that does not 
wish to recognise any 
‘business as usual’ 
adaptation efforts in the 
wider industry, or that 
does not know about them, 
or that attempts to ignore 
them. 

 
 
 
 
RL2 

 
 
 
 
‘Stakeholder 
Responsive’ 

 
- The point where 
adaptation activity begins. 
- Although not proactive, 
the organisation will 
respond to stimuli from 
others.  
- This may be the highest 
level that can practically be 
reached by very small 
enterprises. 

 
- The organisation has not 
developed significant 
capacity of its own yet, but 
is learning ‘business as 
usual’ adaptation by 
following leads from more 
powerful actors – 
purchasers, regulators etc. 

 
 
 
 
 
RL3 
 

 
 
 
 
 
‘Efficient 
Management’ 
 

 
- Competence at this level is 
essential for any effective 
change to be introduced. 
- Systems, expertise and 
professionalism play a vital 
role. 
- The focus is usually on a 
specific institution/project 
and is often short-term (e.g. 
‘weather’ not ‘climate’). 
- The aim is to achieve the 
‘best practical option’ 
within current ‘business as 
usual’, not to test radical 
alternatives for the future. 

 
- Improving within 
‘business as usual’: the 
organisation is capable of 
identifying and creating 
‘best practice’ options and 
therefore of creating and 
disseminating standards, 
regulations etc. 

 
 
 
 
 
 
RL4 

 
 
 
 
 
 
‘Breakthrough 

 
- The emphasis is on 
strategic experimentation 
and innovative thinking to 
identify new approaches 
beyond ‘business as usual’. 
- Barriers to larger-scale 

 
- The organisation is 
capable of recognising the 
limitations posed by 
‘business as usual’ and can 
access the resources and 
skills needed to create 
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 Projects’ 
 
 

change become apparent, 
aiding development of 
strategy. 
- Learning about the wider 
‘system’ becomes crucial. 

alternatives. 
- RL4 work will frequently 
encounter unforeseen 
barriers and so provides 
vital insights into the wider 
‘regime’ or system that 
underpins ‘business as 
usual’.  

 
 
 
 
 
 
RL5 

    
 
 
 
 
 
 
‘Strategic 
Resilience’ 
 
 

 
- The top level of corporate 
strategising and currently 
the highest RL fully 
validated within the PACT 
framework.  
- Programmes of action are 
devised to respond to 
significant shifts in the 
organisation’s operating 
context. 
- Usually involves co-
ordinating actions across 
organisations (and often at 
the highest levels). 
- In most sectors, to access 
RL5 is an appropriate goal 
for long-term adaptation. 

 
- The focus is on more 
radical reform and – where 
necessary – on completely 
transformational 
approaches capable of 
increasing (i) the resilience 
of the organisation’s core 
mission to climate change 
and (ii) its ability to adapt 
to the very different 
operating circumstances 
that a changing climate will 
bring about. 
- In order to do this, the 
ability to influence and co-
ordinate activities across 
organisations who are 
themselves at PACT RLs 1 
to 4 is crucial.  
- In particular, it is crucial 
to strike a balance between 
improvement within 
‘business as usual’ and 
wider transformation. 

 
 
 
 
RL6 
 

 
 
 
 
 ‘Champion 
Organisation’ 

 
- Significantly exceeds what 
is currently evident in 
organisational strategies. 
- The challenge of reversing 
changes to the operating 
context (e.g. reversing 
ecosystem damage, 
stabilising the climate) 
becomes crucial. 
- Full conceptualisation and 
validation of this RL is not 
yet complete. 

 
- This would focus on 
changes to the deeper 
forces that underpin 
‘business as usual’. 
Although necessary for 
change towards 
sustainable development, 
especially where natural 
processes are involved (e.g. 
the challenge of reversing 
damage to biodiversity), 
the conceptual challenges 
are very great. 

 
Table 6 Key characteristics of each of PACT Response Levels (Ballard, 2008). 
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The PACT framework’s horizontal dimension, meanwhile, articulates nine 
capacity ‘pathways’ (which should be seen as analogous to ‘competencies’): 
 

o Awareness. 
o Agency. 
o Leadership. 
o Agents of change. 
o Working together. 
o Learning. 
o Operations. 
o Programme.  
o Expertise. 

Each of these nine pathways needs to be enacted via a different set of ‘activities’ 
at each RL. By assessing the extent to which activities characteristic of each RL 
are being carried out, graphs can therefore be produced summarising 
organisational adaptive capacity in a particular sector.  
 

4.4  Strengths and weaknesses of PACT 

Adaptive capacity is a still-evolving field of analysis. To date, attempts to 
measure it have tended to look at population-level indicators, such as female 
literacy or distribution of wealth. While these do correlate well with the ability to 
recover from climate-impact disasters, they are recognised to be lacking in the 
process insights needed to be equally relevant in assessing and improving the 
ability to limit damage from potential disasters that have not yet taken place 
(West & Gawith 2005). As well as its focus on evaluating the current status of 
capacity to adapt (rather than recover from disasters), the PACT approach is 
aimed at generating specific guidance on what type of interventions are most 
likely to build adaptive capacity in future.  
 
However, the difficulty in applying PACT lies its apparent complexity and the 
need to gain experience with method, which can take some time.  Further, while 
it highlights aspects that need to change to increase adaptive capacity, to actually 
make those changes is often not a simple task.  Diagnosis of the issues may be 
useful but more support may be needed to implement necessary changes.  
Further, a financial investment is required to carry out a PACT analysis in full, 
though this constraint has somewhat reduced as it can now also be done in the 
form of a self-assessment (for organisations). Nevertheless, such an assessment 
would require some time to become acquainted with the method, to implement 
it and analyse the results. In addition, as with Moser’s framework, it has mainly 
been developed from and applied to a developed country context. Whilst this is 
changing in the case of more recent studies using PACT, in India and Mexico for 
example (forthcoming), applications in the developed world may require some 
adaptation of the approach or of the constituents of the capacity pathways.  
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4.5  Case studies – assessing sector capacity in the UK 

Case study A – assessing capacity in the health sector 

 
As part of the CCRA process, a review was undertaken to assess the extent of 

adaptive capacity within the UK’s National Health Service (NHS), i.e. 
excluding the private health sector (Ballard, et al., 2012). This study included the 
identification of areas for adaptive action: areas where adaptive capacity is 
most needed and where it may best be developed. One key objective was to aid 
the work of the NHS’s Sustainable Development Unit in the field of climate 
change adaptation. 
 
In terms of methodology, the following steps enabled an evidence base to be 
gathered: 

 
o A review of policy documents and other official literature. 
o Interviews with sector experts.  
o In-depth PACT self-assessments of adaptive capacity completed by five 

frontline healthcare organisations. 

In terms of specific climate risks, the following were selected for examination: 
 

o Health risks from flooding.  
o Health risks from heat stress. 
o Risk of healthcare facilities overheating. 
o Risk to healthcare facilities from storms and other extreme weather 

events. 
o New strains of disease. 

In terms of decision points within the healthcare sector, the following were 
chosen for investigation: 
 

o Care pathways designed to cope with the outcomes of flooding and heat 
events.  

o Care pathways designed to cope with new disease strains. 
o Design and construction of new healthcare premises. 
o Refurbishment of existing healthcare premises. 
 

Despite the limitations of the project (e.g. in terms of the limited number of 
interviewees and PACT self-assessments undertaken), there was a very high 
degree of consistency between the different elements of the assessment. As a 
result, there was a high level of confidence in the following top-level 

conclusions that were reached: 
 

o The adaptation challenge facing the NHS is considerable but can be met 
effectively. 

o The main decision-making areas where developing adaptive capacity is 
most important are: care pathways specifically for heat and flooding 
events; the design and construction of new premises; and the 
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refurbishment of existing premises.  
o While care pathways have short decision lifetimes and therefore require a 

lower level of adaptive capacity, much higher capacity is needed to take 
climate change into account when making major investments in premises 
that could have a useful life of several decades.  

o The NHS’s aim must be to develop the capacity needed to incorporate 
climate change into decision-making processes related to such long-
lifetime investments, which occur relatively infrequently.  

 
In terms of more detailed findings, the study identified that structural adaptive 
capacity is relatively high compared to the other sectors examined in the CCRA 
(i.e. actors in the health sector do not face insurmountable barriers to action 
which are entirely beyond their control, with structural capacity being high in 
some respects and medium in others); organisational adaptive capacity, however, 
is very low – despite pockets of good practice, decision-makers do not currently 
have the skills or resources they need to achieve resilience to the impacts of 
climate change for long-lasting decisions.  
 
The following were the key findings on structural adaptive capacity: 
 

o While decision lifetimes for capital works such as a new hospital are 
typically between 30 and 50 years, those for care pathways are very 
short. 

o In terms of sector activity, climate-relevant investment in infrastructure 
is relatively infrequent and is likely to become even less frequent – 
making it crucial to exploit opportunities to increase resilience when they 
do occur. On the other hand, decisions on clinical care are being taken 
constantly. 

o There is moderate maladaptation in this sector, with climate change not 
regularly taken into account in the design of existing infrastructure, 
especially where this was built before potential climate impacts (e.g. 
increases in flooding and heatwaves) were recognised and understood. 

o There is a medium level of sector complexity, the structure of decision-
making being currently relatively straightforward but with significant 
changes likely in the future. 

The following were the key findings on organisational adaptive capacity that 
emerged from the PACT self-assessments: 
 

o To date, more attention has been paid to the climate change mitigation 
agenda than to adaptation issues. 

 
o Although adaptation is recognised as an important issue in general, 

frontline healthcare practitioners do not have a clear idea of the risks that 
climate change presents to their work. 

 
o There is, however, sufficient capacity to update care pathways to handle 



 38

flooding and heat stress.  
 
In terms of PACT RLs, the average score of the organisations assessed was 2.2 (i.e. 
on average, these organisations have just started work at PACT RL2). At this low 
level, organisations are in principle prepared to act on climate change but have 
not developed the skills to do so effectively. They also lack the capacity to assess 
risks and are very far from having the capacity needed to make major projects 
climate-resilient. Information and recommended actions need to be given to them 
in very simple terms, along with targeted interventions gradually to build adaptive 
capacity. In addition, external capacity needs to be brought in for major projects – 
but organisations at this early level will lack the internal adaptive capacity to 
identify when it is needed or to pinpoint what they need. 
 
In four of the five frontline organisations that completed self-assessments, it 
emerged that no efforts had been made to identify 'champions' – people tasked 
with improving the climate-resilience of their organisation. Addressing this 
absence would be an important first step in building adaptive capacity for the 
future. 
 
The chart below shows how this early stage of development within the health 
sector extends across all horizontal PACT pathways and also sets it in a wider 
context by comparing the scores with those achieved by three mid-ranking 
sectors:  
 
 

 
Figure 6 PACT pathways for health and 3 mid-ranking sectors (Ballard et al., 2012). 

 
There were, however, a number of positive signs. These included the following: 
 

o In organisations at this very early stage of developing adaptive capacity, 
improvement can begin when organisations within a sector are compelled 
to comply with external standards; the evidence on care pathways shows 
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that this process is beginning in NHS frontline units, supported by 
emergency planning processes in local government. 
 

o It is clear that the SDU is developing both a strong understanding of the 
climate change agenda and a sensible (though necessarily long-term) 
approach to improving standards. 

 
o The De2RHECC programme (Designing and Delivering a Resilient Hospital 

Environment to Climate Change), in which several hospitals (which were 
not amongst those reviewed by the PACT process) are involved in 
examining how to respond to heat stress, is a promising development.  

 
In terms of strategic options, the study concluded that there are four clear paths 
open to the NHS as it seeks to improve its climate change resilience when major 
new-build or refurbishment projects are required: 
 

o Option 1: Leave it to frontline units to develop appropriate adaptive 
capacity. This is, however, unrealistic and would lead to the 
mismanagement of risks, potentially compromising delivery of healthcare 
services.  

 

o Option 2: Leave it to the regulator. This, too, is unrealistic unless the 
role of the regulator changes. 

 

o Option 3: Leave it to ‘the market’ (e.g. consortia of banks, the frontline 
units themselves and construction firms). This is also unrealistic. For 
instance, CCRA work in other sectors has shown that the finance industry 
lacks the adaptive capacity that would be required to guide NHS units 
towards climate-resilient projects. 

 

o Option 4: Let the NHS itself provide a supporting service to frontline 

units, possibly extending also to banks, construction companies, 
regulators and others involved in new-build and refurbishment projects. 
This is potentially viable – for example, the SDU has already developed 
much of the capacity needed to fulfil this role.  

 

Case Study B – assessing capacity in UK agricultural networks 

 
In 2011, Alexander Ballard Limited was commissioned by a large commercial 
organisation with a very high global profile (referred to below as ‘the client’) to 
undertake a study of adaptive capacity in that organisation’s agricultural supply 
chain. This comprised a two-stage process: 
 

o Stage 1: An investigation into farm-scale adaptive capacity within two 
large-scale UK agricultural organisations (referred to below as ‘the 
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growers’), both of which are relatively leading-edge in terms of 
development and deployment of adaptive capacity. 

 

o Stage 2: An investigation into the adaptive capacity of advisers, 
regulators and contractors who influence decisions taken by the growers 
assessed during Stage 1 and therefore directly affect the extent to which 
those decisions take climate change into account. 

Within the overall PACT framework, Stage 1 used the following specific 
methodology to gather the evidence on which to base its conclusions: 

 

o Discussions with managers in the client organisation and with other 
specialists to develop a clearer understanding of the climate impacts and 
risks both to the growers and to the client. 

 

o Development of a list of potentially relevant decision points where 
adaptive capacity is likely to be needed within the client’s agricultural 
supply chain. 

 

o Development of a bespoke questionnaire (i) to investigate which of 
these decisions were being taken at the time or would be in the future, (ii) 
to identify actions already taken and (iii) to identify networks being used 
to support actions and decision-making. 

 

o Face to face interviews with the growers to complete the 
questionnaires. 

 

o Production of individualised, detailed reports for each of the two 
growers. 

 
The key findings generated by this process included the following: 
 

o Although the growers were highly conversant with weather-related 
issues, the particular challenge posed by climate change was well outside 
their experience. 

 

o Although the growers were aware of climate change and its importance, 
there is clearly a potential risk of organisations like these making the 
mistaken assumption that a changing climate can be managed in much the 
same way as they already manage the weather. 

 

o The growers showed considerable interest in further embracing the 
climate change agenda and taking appropriate action. (NB These two 
growers both had a relatively high adaptive capacity by the overall 
standards of the agricultural sector.) 

 

o Without appropriate support, the growers remain liable to make mistakes 
(e.g. through reliance on external experts for specialist advice but an 
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inability to assess whether those experts themselves have the relevant 
knowledge, experience etc.). 

 

o A gap needs to be bridged between the current level of adaptive capacity 
attained by the growers and the level at which they and the whole supply 
chain system needs to be operating. 

 

o The growers’ strong culture of experimentation (e.g. through farm trials) 
has the potential to make a vital contribution to the further development 
of adaptive capacity wherever and whenever innovation is required. 

Applying the PACT criteria to produce a comprehensive assessment of the 
organisational adaptive capacity exhibited by the two growers generated the 
graphs shown below. These demonstrate that the growers were close to having 
the level of adaptive capacity required to take key decisions about climate 
change, indicated by the blue line (the green bars show the strength of capacity 
development along the nine horizontal PACT pathways; the blue bars show 
where early activity on a pathway has not yet been consolidated):  
 

Figure 7 Capacity overview graph (Ballard, et al., 2012). 

 
As these graphs suggest, the client’s supply chain will need some kind of 
strategic approach in order to build resilience to climate change to the requisite 
level (the red lines in the graphs). This may necessitate providing the growers 
with considerable support. 
 
In terms of recommendations, the Stage 1 review put forward the following:  
 



 42

1. Building upon work to date, determine to what extent climate change 
scenarios are being considered in the advice being offered by grower 
networks with respect to particular grower decisions.   

2. Starting with PACT capacity assessments, work with a wider group of eight to 
ten growers to investigate how adaptive capacity might be built up cost-
effectively. 

3. Carry out an initial assessment of adaptive capacity within the client’s 
growers outside the UK. 

4. Continue to engage with the client in order to prepare for strategic 

discussions on capacity building. 

The Stage 2 investigation generated a range of key findings, including the 

following:  

o Climate change poses big risks both for growers and for the client’s 

supplies of essential foodstuffs, with key decisions on issues ranging 
from investment in water management measures (e.g. investment in 
reservoirs and major irrigation schemes) to crop storage initiatives (e.g. 
wheat storage upgrades) potentially having lifetimes extending into a 
future with a significantly different climate. 

 

o Grower networks are unlikely to be providing optimum information 

that can ensure these decisions are sufficiently resilient to climate change 
impacts. 

 

o Growers’ adaptive capacity depends, to a large extent, on the 

adaptive capacity of organisations providing them with guidance, 

advice and regulation, which therefore has a major influence on the 
climate resilience of the client’s whole supply chain. 

 

o Regulation lags behind grower requirements and is potentially 

stifling innovation – for example, water abstraction strategies do not 
address climate change and current regulation inhibits experimentation 
in this field. 

 

o Timely collaboration among stakeholders could improve market 

and regulatory responses to the challenge of climate change. 

To put the results into their wider context, the overall outputs from this research 
can be compared with those from the CCRA process, which produced a summary 
review of adaptive capacity within the UK agriculture sector as a whole. This 
concluded that: 
 

o Although the sector is highly sensitised to the variable impacts of the UK’s 
weather, economic pressures have tended to limit the level of focus to the 
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near-term impacts rather than the medium and long-term impacts of 
climate change. 

 

o Structural challenges need to be addressed, including the frequent 
separation of land ownership from the farmers who take adaptation 
actions. 

 

o Small businesses (e.g. family farms) with limited financial and managerial 
capacity to adapt are likely to be most vulnerable to climate change, while 
larger agri-businesses are more likely to invest in ‘no regrets’ adaptation 
measures (e.g. high-flow reservoirs). 

 

o Farmers’ ability to address climate issues may need to rely heavily on 
support from their wider networks of advisers, customers and suppliers.  

Case Study C – the UK water sector: a well-performing sector 

 
The UK water sector needs to develop and maintain a high level of adaptive 
capacity to enable it to respond effectively to the challenge of climate change. Not 
only will climate change affect key issues such as water security and flooding, 
with significant social, economic and environmental consequences, water 
industry assets and capital also have substantial potential to be impacted by a 
changing climate.    
 
Undertaken as part of the CCRA process, a study of adaptive capacity in the water 
sector (Ballard, et al., 2012), focused on the following risks: 
 

o Water supply security. 
o Flooding. 
o Asset (e.g. building, dam) security. 
o Water quality. 
o Biodiversity. 

Key information on these issues was gathered by adapting the generic CCRA 
questionnaire. Overall, the sector’s current organisational adaptive capacity was 
analysed using the standard PACT approach, with a self-assessment version of 
PACT used for both water-only companies and water/sewerage companies. All of 
these companies were subsequently sent the aggregated results in the form of a 
free report that provided an opportunity to invite any feedback and therefore to 
improve the results’ validity.  
 
In addition, interviews were undertaken with a number of sector-level 
organisations (governmental, regulatory and industry bodies) in order to 
identify top-down initiatives that might not be visible from company level. 
Companies involved in major decisions were also invited to discuss these, with 
the aim of helping to highlight how any adaptive capacity deficits becoming 
apparent at company level might be mitigated ‘on the ground’. 
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The key finding generated by this process was that overall adaptive 

capacity in the UK water sector can currently be classified as ‘medium’:  
 

o Although awareness and expertise appear relatively high across almost all 
companies reviewed, adaptive capacity varies from issue to issue. It is 
most advanced with respect to ‘water supply security’, with ‘flooding’ not 
far behind. However, ‘water quality’ lags considerably, while ‘biodiversity’ 
shows hardly any evidence at all of being considered.  

 

o While many adaptation mistakes are likely to be avoided, there remains a 

risk that some maladapted decisions will be taken. Although there is a 
good foundation on which to build the required adaptive capacity, water 
companies generally do not yet have sufficient adaptive capacity to 
ensure optimum decision-making.   

 

o Despite some companies in the sector having high adaptive capacity, 
there is a limit to what organisations can do without the support of 

the broader regime (e.g. regulatory bodies). However, the regulatory 
regime is currently more effective in bringing laggards up to medium 
levels of adaptive capacity than in advancing the leading edge still further.  

 

o There are significant gaps in adaptive capacity at the organisational 

level, most seriously when decisions beyond a 25-year timeframe are 
required. The biggest shortfalls are in the lack of learning processes, with 
significant gaps also apparent, for instance, in the sector’s ability to work 
together (even though the appetite to do so is evident).  

The following were the key findings specifically on the sector’s structural 

adaptive capacity (which was rated ‘medium’ overall, despite the fairly 
significant structural challenges that need to be tackled):  

o Although decision lifetimes are long (e.g. often extending well past 2050 
in the sphere of water supply and drainage), they may now be less 
extreme than in the past. 

 

o The level of sector activity is medium, with the five-yearly pricing 
process providing for a structured, evidence-based investment 
programme for the replacement of industry assets. 

 

o While the risk of maladaptation has been recognised for some years and 
much action has been taken to address it, it still remains an issue. 

 

o In terms of sector complexity, the water industry is rated as medium as 
it is quite compact but the regulatory structure is relatively complex. 
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With regard to organisational adaptive capacity, the PACT process resulted in 
the water sector scoring among the highest of all those assessed as part of the 
CCRA (Ballard, et al., 2012). However, this capacity has not yet been fully 
activated to the levels required (as a result of the sector’s structural challenges) 
and differences are evident between the (generally stronger) water/sewerage 
companies and the (generally weaker) companies that provide water services 
only. 

The average score for the sector across all nine PACT pathways was 3.2 (2.9 for 
water-only companies, i.e. almost completing work at RL3; 3.5 for water/ 
sewerage companies, indicating considerable progress towards the more 
transformational RL4). However, this still represents a significant shortfall from 
the recommended level of 5.0 (equating to the PACT RL that denotes ‘strategic 
resilience’), as shown in the following graph: 
 

 

 
Figure 8 Capacity graph for the water sector (Ballard, et al., 2012) 

 
The required level of adaptive capacity for many water sector decisions is 
believed to be RL5 not only because the consequences of current decisions will 
need to work effectively in what could be very different climatic conditions in the 
future, but also because the social, environmental and economic cost of getting 
those decisions wrong could be very great.  
 
Nevertheless, the water sector’s average score of 3.2 is well ahead of most other 
sectors. There is also significant variation between companies, with the range 
among the water-only companies spanning from 2.6 to 3.4 across all pathways 
(average 2.9) and in the water/sewerage companies spanning from 2.9 to 4.4 
(average 3.5). However, one company posted an average score across all 
pathways of 4.4 – the highest encountered in any commercial organisation in any 
sector during the CCRA process. This company is clearly already capable of 
participating in the construction of a water sector with a very high level of 
adaptive capacity. 
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4.6  The challenge of long-lifetime decision-making 

 
One of the key lessons to emerge from the CCRA process was that adaptive 
capacity is not only most needed at the point of decision making (i.e. when 
organisations are taking decisions which have the potential to reduce or increase 
their exposure to climate change impacts), but also that it needs to be focused 
primarily on ensuring that long-lifetime decisions take climate change fully into 
account.  
 
Generally speaking, adaptive capacity is still a limited commodity in most 

sectors of the UK economy. The harnessing of this scarce resource therefore 
needs to be prioritised where it can deliver the biggest benefits – and that means 
in helping to shape decisions whose outcomes and consequences will last for 
many years or decades (and perhaps even beyond 2100) and where, in the 
shorter-term, there is unlikely to be any opportunity to ‘undo’ or mitigate any 
decisions that result in maladaptation from a climate change perspective.  
 
Clearly, the need to ensure that short-lifetime decisions take climate change fully 
into account is inherently less urgent, as there will (by definition) be 
opportunities to make better-adapted choices when the lifetime of those 
decisions has run its course within, say, a few months or years. Moreover, while 
short-term decisions only need to take into account the current impacts of 
climate change, longer-lifetime conditions must consider impacts that are likely 
in the future as well – hence the intrinsically greater need for adaptive capacity 
when such decisions need to be reached.  
 
Ideally, there should be sufficient adaptive capacity within a sector to ensure that 
both long and short-lifetime decisions take the need to adapt to climate change 
fully on board. Realistically, though, this situation could take several years (and 
in some areas perhaps even decades) to evolve. 
 
Arguably, the biggest challenges of all occur when there is considerable 

‘lock-in’ to maladapted infrastructure not built with a changing climate in 
mind and whose intrinsically long-term nature results in few opportunities to 
address the problem through the natural replacement cycle. The building of a 
new hospital or the construction of a major reservoir complex are two instances 
of infrastructure decisions with a relatively long replacement cycle.  
 
Both the built environment and the biodiversity sector provide a range of good 
examples of the problems that may arise, with considerable lock-in yet 
insufficient organisational adaptive capacity to address the issue. Indeed, it 
needs to be recognised that these points of lock-in, when key decisions for the 
medium and long-term future are being made, actually represent moments of 
potentially high human ‘agency’ – in other words, critical opportunities for 
people to take decisions that will fundamentally determine the extent to which a 
particular sector, and indeed society as a whole, will be able to cope successfully 
with the impacts and effects of climate change.   
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Interestingly, in this respect, many developing countries are likely to have a 
significant advantage over most developed countries. Either they will have little 
existing (and therefore little maladapted) infrastructure in place at all, and/or 
considerable upcoming investment in infrastructure will be in the pipeline, 
creating the opportunity to ensure that the ability to accommodate and 
withstand climate change is built into this new infrastructure. In these 
circumstances, of course, a key element in determining whether such an 
opportunity can actually be exploited will be the level of organisational adaptive 
capacity among those government and other bodies responsible for taking the 
necessary decisions. Radical change in terms of developing ‘the infrastructure of 
the future’ in developing countries may be possible in theory, but the situation 
‘on the ground’ will inevitably determine the extent to which this is achieved in 
practice.   
 

4.7  Overall capacity  

 
Regarding the levels of adaptive capacity demonstrated within different sectors, 
the CCRA has provided clear evidence that: 
 

o Variations (and sometimes very significant ones) exist in the adaptive 
capacity exhibited by individual sectors, in terms of structural capacity, 
organisational capacity and overall ‘scores’. 

 

o All sectors (even those with the highest scores) require help to further 
develop their adaptive capacity to the level needed to achieve ‘strategic 
resilience’, but the nature of that help will differ significantly from one 
sector to another.  

The finding on variation in adaptive capacity was corroborated by an in-depth 
review of 26 organisations using the PACT self-assessment methodology. These 
organisations comprised nine water companies, two water regulators, seven 
local authorities, four healthcare organisations, two construction companies and 
two highways authorities. The overall average PACT score of these 26 
organisations was 2.7, i.e. just under the score of 3.0 (equivalent to PACT RL3) 
which equates to the embedding of climate change adaptation into an 
organisation’s core operational programmes, though without the embedding of 
the activities necessary to support the type of change that may be required to 
address longer-term climate impacts. But the sector-by-sector scores (and in 
some cases the subsector-by-subsector scores) diverged substantially from this 
average score:  
 

o Water sector organisations (overall) – average PACT score: 3.2.  
 

o Water/sewerage companies – average PACT score: 3.5. 
o Water-only companies – average PACT score: 2.7.  

 
o Highways authorities – average PACT score: 2.9. 
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o Construction companies – average PACT score: 2.6. 

 
o Local authorities – average PACT score: 2.6.  

 
o Health-sector organisations – average PACT score: 2.2. 

Interestingly, high-performing sectors (and indeed high-performing 
organisations within sectors) appeared to be consistently and measurably ahead 
of others in terms of their progress along all nine PACT pathways, while low-
performing sectors (and organisations) appeared to lag consistently and 
measurably behind across a range of these pathways. 
 
The graph below underlines this by showing how water (a high-performing 
sector) compares with the average for the three mid-ranking sectors (highways, 
construction and local authorities):  

 
Figure 9 PACT pathways for water and 3 mid-ranking sectors (Ballard, et al., 2012). 

 
Similarly, the graph below shows how the average performance in the health 
sector lags behind that of the same three mid-ranking sectors on eight of the nine 
pathways (with an almost negligible lead on the other one): 
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Figure 10 PACT pathways for health and 3 mid-ranking sectors (Ballard, et al., 2012). 

 
In terms of helping sectors develop their adaptive capacity and bringing a 
score of 5.0 within their reach, the necessary actions also vary widely as they will 
depend, for instance, on whether a particular sector is particularly deficient in 
terms of structural adaptive capacity (e.g. the biodiversity sector, with its huge 
range of actors and stakeholders) or organisational adaptive capacity (e.g. the 
banking sub-sector, where climate awareness is generally not ‘hard-wired’ into 
the culture of financial institutions). In other sectors (e.g. the built environment), 
the issues may stem from a combination of the two. 
 
Similarly, the precise nature of shortfalls in structural adaptive capacity, for 
example, may vary widely from one sector to another and therefore require very 
different strategies and measures to ameliorate them. Indeed, intervention 
strategies need to be shaped not only according to the specific reasons for the 
low capacity but also consistent with the urgency of taking action. Arguably, the 
highest priority for action is the built environment sector, because there the 
potential social and economic risks of failing to adapt to climate change are very 
significant; moreover, structural adaptive capacity in this sector is low. New 
approaches therefore appear to be necessary to remove these constraints. 
 
The need to devise capacity-building strategies appropriate to the specific 
requirements of individual sectors is not just a UK phenomenon. A PACT 
assessment of adaptive capacity in India, for instance, revealed that the 
agriculture and textiles sectors in that country will need to be addressed by 
bespoke programmes of assistance if adaptive capacity is to be increased 
effectively (Ballard, forthcoming). In agriculture, the priority appears to be to 
bring the sound underpinning science that is available into contact with 
decision-makers through the medium of targeted ‘breakthrough activities’ 
aiming to find workable approaches for longer-term decisions of over 20 years’ 
duration. Learning from these projects can flow back to help incorporate climate 
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considerations into regulations and operational practices. By contrast, in the 
textiles sector, which unlike agriculture is not included as a priority area in 
India’s national climate strategy, potential interventions might include an initial 
climate risk assessment for the industry and the involvement of stakeholders in 
undertaking exploratory projects on known climate risks. 
 

4.8  How capacity develops 

In any consideration of adaptive capacity, the fundamental question that 
inevitably arises is whether it is actually possible to develop the advanced level 
of capacity required if well-adapted decisions are to be taken to address climate 
impacts. The following graph depicts the average organisational adaptive 
capacity in the strongest six organisations studied as part of the CCRA review of 
adaptive capacity in the UK: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

Figure 11 PACT pathways for 6 organisation reviewed (Ballard, et al., 2012). 

 
These organisations had an average PACT score of 3.8, indicating good progress 
towards a strategic response to climate change and an ability to create a well-
rounded programme capable of taking and implementing well-adapted, long-
lasting decisions. ‘Awareness’ and ‘Agency’ are particularly far advanced, 
indicating how these organisations understand the risks their operations face as 
well as the business case for taking action.  
 
In addition, the scope of these organisations’ adaptation programmes is broad, 
extending beyond their own boundaries into supply chains and beyond, while 
expertise is also high and strong networks of change agents have often been 
created with the passion and skills to drive changes through – changes that, in 
themselves, have the potential to drive organisations up to PACT RL5 and 
beyond.  
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A key issue here is the role of regulation in stimulating the development of 
adaptive capacity. Considerable evidence exists that regulation can be a 
significant driver of early change, primarily in terms of prompting ‘entry level’ 
activity in the field of adaptive capacity. For instance, the high-scoring water 
sector is heavily regulated, prompting the conclusion that regulation itself has 
been a factor in pushing adaptive capacity forward there. To take one example, 
adaptation performance with respect to a long-regulated risk (water supply 
security) is ahead of that in the sphere of flooding – a risk where regulation has 
only been introduced comparatively recently. Indeed, the sectors/subsectors 
that score lowest for organisational adaptive capacity, health and banking, are 
both characterised by a lack of regulation on climate issues.  
 
Although the overall conclusion is that, when carefully targeted, regulation can 
help to stimulate early engagement, it is important to note that not all adaptation 
journeys begin this way. For example, efforts are proceeding in the insurance 
sector which is not yet subject to significant climate regulation. Moreover, the 
role of ‘regulator’ need not necessarily be played by Government or by other 
public sector bodies. For example, financial due-diligence processes might have 
the potential to improve adaptation in construction projects, especially if those 
processes reveal potential climate-related risks. It is certainly very possible that 
some parts of the insurance industry could potentially begin to play such a 
‘quasi-regulator’ role.  
 
This conclusion about the generally constructive role of regulation from an 
adaptive capacity-building perspective was reinforced by the study of India’s 
agriculture and textile sectors referred to in the previous section. In these 
sectors, it was clear that the introduction not only of regulation and but also of 
other ‘framework conditions’ (e.g. incentives, legislation, research providing new 
insights) had routinely been the precursor of the successful development of 
adaptive capacity. 
 

4.9  Using learning from the CCRA in other national capacity 

assessments 

The investigation into UK adaptive capacity undertaken as part of the CCRA 
(Ballard, et al., 2012) process provided an opportunity not just to apply the 
whole PACT framework and use it as a key component in evaluating that 
capacity, but also to further refine the methodology for future use both in the UK 
and in other countries. Some initial work on adaptive capacity overseas has now 
been completed and this, too, has contributed positively to the methodology’s 
continuing evolution and fine-tuning. 
 
In particular, on behalf of the German parastatal Organization for International 
Cooperation - Gesellschaft für Internationale Zusammenarbeit GmBH (GIZ) - 
which provides sustainable development services, Alexander Ballard Limited 
carried out a study on the agriculture and textiles sectors in India between 
September and November 2011 (see above). Here, the methodology’s inherently 
high level of flexibility proved invaluable in delivering against the project’s 
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objective: to identify optimal intervention options for developing the capacity of 
these two sectors – the largest in India – to respond to current and anticipated 
climate impacts. The project then went on take the initial findings from this 
study and compare them with findings from parallel programmes in Mexico’s 
water sector and Kenya’s tea industry, the aim being to explore just how 
applicable the strategic-level findings from the Indian study would be to 
different contexts, in terms of both sector and location. 
 
The methodology applied to the GIZ study differed from that used in the CCRA in 
a number of important ways. Perhaps the most significant of these was the 
evolution of the CCRA’s focus on evaluating a sector’s ‘organisational adaptive 
capacity’ and ‘structural adaptive capacity’ into a tri-partite approach looking not 
only at organisational adaptive capacity and structural adaptive capacity but also 
at ‘framework conditions capacity’ (i.e. the context for action within the sector 
studied in terms of regulations, incentives, legislation and research, for instance).  
 
This revised approach enables much greater clarity to be achieved with respect 
to identifying the merits and deficiencies in the framework within which 
adaptive capacity has developed to date. Moreover, it provides the means to 
acquire much greater insight into how that platform needs to develop and 
strengthen in order to catalyse the development of adaptive capacity by 
encouraging best practice, eliminating or discouraging bad or ‘climate-neutral’ 
practice and, in particular, eliminating barriers to progress and achievement. Of 
course, favourable framework conditions will not, in themselves, be sufficient to 
ensure a rising level of adaptive capacity within a sector – ultimately, that will 
depend on the ability of organisations within that sector to respond 
constructively and productively to those framework conditions.       
 
These developments are indicative of the emergence as a method for identifying 
the points of potential intervention at which targeted action would be capable of 
facilitating an increase in adaptive capacity, both within a sector as a whole and 
within the individual organizations that make up the sector. As noted above, 
specific recommendations on potentially effective interventions were delivered 
as part of the study in India, underlining how the application of PACT enables 
analysis of current levels of adaptive capacity and can also map out steps 
towards the development of a higher level of capacity moving forward.       

4.10  Summary  

Moser and Ekstrom (2010) suggest their diagnostic framework could be used as 
a foundation to examine whether and how barriers differ by the type of system 
of concern, sector, scale of governance, problem definition, and the depth of the 
adaptation or transformation sought, to identify where the biggest barriers lie. 
The key benefit of the PACT framework is its ability to map out steps towards 
higher levels of adaptive capacity based on a baseline assessment of current 
capacity. A key benefit of both these frameworks and we argue the 
complementarity of the socio-institutional mapping method is that they facilitate 
the identification of where the most challenging barriers lie to better allocate 
resources and strategically design processes to overcome them. While there are 
strengths and weaknesses of both frameworks for assessing adaptive capacity 
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described here, both have parallels to the socio-institutional network mapping 
method and may be of value in the next steps of the Mediation case studies.  In 
the next section we describe a socio-institutional network mapping exercise 
conducted by the Spanish team and an exercise conducted with one of the key 
experts involved in the CCRA in the UK. 
 

5. Visualization of networks 

This phase of work in the Mediation project began by visualising some of the 
institutional landscapes described in Deliverable 1.1, which explored adaptation 
policy needs in 11 European countries. Following this, and using these illustrated 
examples, we conducted a training session at the Stockholm Environment 
Institute (Oxford Office) on how to visualise networks with stakeholders using 
the NetMap approach (Schiffer, 2010) (see Annex 1 for the agenda of the training 
session and Annex 2 for step-by-step guidance on how to conduct the exercise 
and analyse outputs). The network mapping training was done with a view to 
then apply, in addition, Moser and Ekstrom’s diagnostic framework on barriers 
to adaptation and/or the Performance Acceleration for Capacity Transformation 
(PACT) tool in the case studies at a later stage. 
 

5.1  SNM Methodology 

The way in which the exercise is applied is to use flipcharts, post-it notes and flat 
counters with group of stakeholders who are split into homogeneous groups 
according to the scale at which they work or the type of institution they belong 
to. e.g. Government/Ministry level representatives, NGO’s, farmers, etc. While 
keeping the adaptation related issue in mind, participants then go through the 
mapping exercise as described in Annex 2. The steps are summarised below: 
 

Step 1: Ask: 'Who are the most important actors in your field?' (whether 
you interact with them or not). These are written on each post-it note and 

they are placed on the flipchart by putting those closest together that 

interact together the most. 

 

Step 2: Ask: 'Who is linked to whom?' This is drawn on the map. 
Ask: “How are these actors linked / what do they give / receive / 
exchange?” 
 
Step 3: Ask: 'How influential are the actors in this field?' 
 
Step 4: Define goals for each actor and note these on each post-it. Allow 
for multiple goals where appropriate, by noting more than one goal next 
to the actor (to understand conflicts and synergies). 
 
Step 5: What does this tell you about network and the nodes you have 
identified in the network? 
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The resulting maps allow the participants to discuss the following questions in 
their groups and produce an in-depth analysis of the decision-making landscape. 
 

o With whom do you have the strongest knowledge sharing connections 
(two way arrows and close links)? 
 

o With whom do you THINK you SHOULD have the strongest connections? 
If they are not the same as (a) what might you do to strengthen them? 
 

o Who is an important connector in your network? These would be 
people/organizations who have lots of connections with other nodes. 
They link others, who may not otherwise be linked. 
 

o Which have very few connections and what are the implications for your 
work? 
 

o What might you do to strengthen weak connections? 
 

o What might you do to increase number of your links?  
 

o Are there places where you have too many connections? If you are the 
only current 'connector' who else might help play that role? 
 

o Are there influential actors you are not connected to? Why is that? How 
could that be changed? 
 

o Clusters: are there some actors where everyone is linked to everyone? Is 
this beneficial to your organization? Why? Why not? 
 

o How centralized is the network - how much is it organized around one 
central node? 
 

o How heterogeneous or homogeneous are the actors in the network? This 
is important both for innovation and stability. In what ways have you 
experienced this? 

 
The Mediation case study team in Spain applied this approach in the Guadiana 
context at a stakeholder workshop and the results are described below (Section 
5.2). The method was also applied with an expert in the UK to explore 
institutional networks for heat-related mortality (Section 5.3) and air quality 
(Section 5.4) as a complement to the Climate Change Risk Assessment that 
applied PACT to explore adaptive capacity in the UK (Ballard, et al., 2012), as 
described in Section 4. Following on from the qualitative application of the socio-
institutional network mapping approach, further analysis of adaptive capacity 
may be conducted implementing the framework described by Moser & Ekstrom 
(2010) or the PACT approach. More quantitative social network analysis (SNA) 
will be conducted in other Mediation case studies (Finland and possibly Serbia) 
where are large amount of data is being collected through surveys. And finally, 
approaches for screening adaptation options (Wilby & Dessai 2010), such as 
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Analytical Hierarchical Processing (AHP), will also be tested in the case studies 
(Spain and possibly Finland).  
 
AHP is a structured method of pair-wise comparison, which is most usefully 
applied in situations where groups of people are dealing with complex medium 
to high-risk issues, involving human perceptions and judgments, whose 
resolutions have long-term repercussions. It has been used in the fields of 
government, business, industry, healthcare, and education and has particular 
benefits where important elements of the decision are difficult to quantify or 
compare, or where different expertise, language, or perspectives impede 
communication among the group.  
 
AHP helps decision makers find a decision that best suits their goal and their 
understanding of the problem, rather than prescribing a ‘correct’ solution. The 
method first requires the decomposition of the problem into a hierarchy of sub-
problems, each of which can be analyzed independently and assigned numerical 
values. These numbers represent the alternatives’ relative ability to achieve the 
decision goal, allowing a structured comparison of the various courses of action. 
The characteristics of this method make it applicable to several of the case study 
contexts in Mediation once several adaptation options have been identified. 
      

5.2  Agriculture in Spain  

The Guadiana river basin has been selected as an illustrative example for the 
analysis of adaptation decision-making in the agricultural and water sectors. 
This basin is expected to be one of the most seriously affected by climate change 
in Spain, with a decrease in water resources of 11% by 2030. This is very 
important if we consider that irrigated agriculture is a major socio-economic 
driver in this area. The decrease of water availability could have important social 
and economic consequences, and adaptation becomes crucial to overcome the 
effects of climate change. With the aim of analyzing the social and institutional 
framework of climate change adaptation, the social network mapping exercise 
was applied with a group of stakeholders in the basin, including representatives 
of the most relevant stakeholder groups in the basin for water and agriculture: 
the water administration (River Basin Authority, Upper Guadiana Consortium), 
representatives of some of the main irrigation communities, of some of the most 
active environmental groups and representatives of the different climate change 
offices involved in the basin (the National Climate Change Office, the Climate 
Change Office of Castilla la Mancha Region and the Climate Change Office of 
Extremadura region). 
 
For the analysis of the network, we focused on the following research question: 
 

How are climate change adaptation related decisions taken in the 

Guadiana basin, in the agricultural and water sectors? 

 
This question was the starting point for the analysis of actors who play a role in 
climate change adaptation in the Guadiana basin. Stakeholders, under the 
guidance of the UPM research team, described their perception of their network 
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and the further analysis of this is presented below. Fifteen stakeholders attended 
the workshop, and they were divided in 3 groups of 5 people each, 
corresponding to: water administration, farmers and environmental 
organizations (including climate change offices). Each group built a socio-
institutional network map, which was presented at the end of the day in a 
plenary session to explore different perceptions of the networks from the 
viewpoint of the different stakeholders represented. The strength of this exercise 
is that presenting networks back allows for an element of learning about other 
perspectives on the same problem since each group represents one stakeholder 
group. The networks built in each group are presented below. 

Group 1: Water administration 

The first group was composed of officers from the water administration 
(dependent on the central government).  Figure 12 shows the socio-institutional 
network map built by this group. The boxes represent the different stakeholder 
groups involved in adaptation to climate change in the basin, and they contain: 
the name of the stakeholder group, their main objective (the abbreviation on the 
left of the box) and a number representing the influence of that specific 
stakeholder group on the problem addressed (on the right of the box; a higher 
number means higher influence). Those boxes are linked through lines of 
different colours, which represent different types of flows between stakeholder 
groups: flows of information, funds and implementation capacity. 
 

 

 
Figure 12 NetMap created by the water administration 
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In Figure 12 we can see that this group designed a hierarchical network 
structured in several blocks of actors: administrations, water users (agrarian and 
non-agrarian uses), trade unions, scientific community and environmental 
organizations. Administrations form a cluster in the middle of the network, while 
the other users are located around them and linked through the administrations, 
which are working as bridges (especially the European, national and regional 
levels). The number of links is quite high, showing a strong relationship between 
actors. This is a Type 3 network described in Section 2.2.1 where uncertainty can 
be explicit, although it tends to be wrapped into how the organization is 
structured and procedures that are in place for other purposes. 
 
With respect to flows, the public administration cluster is at the centre of 
information flow; the different administration levels are linked hierarchically 
and serve as links between the different types of users. The environmental 
organizations and the scientific community are also linked to the administration 
at different scales.  
 
With respect to financial flows, they mainly go from the EU to the scientific 
community and to the central, regional and local administrations. From the 
central and regional administrations, there is a financial flow towards farmers 
and other industrial uses.  
 
Implementation capacity (technical, institutional), flows from the EU to users 
and to the central administration, and from here to the autonomous regions, and 
then the local administration. 
 
The actors with whom the central administration has strongest relationships 
(many and/or close ties) are the other administrations (EU, regional), the 
scientific community and the environmental organizations. Beyond these 
organizations, the administration is linked to all users. However, they feel that 
the link with users should be even stronger, as well as with the scientific 
community, the environmental organizations and local administrations. 
Discussion revealed the view that in order to improve these relationships, there 
should be more willingness to solve problems, increased participation, and 
further economic resources to backup compulsory environmental regulations. 
One of the weaknesses that could be addressed to improve connections with 
other actors is the need to establish a real participation body with an endorsed 
legal instrument, which guarantees responsibility of all actors. 
 
With respect to the relative influence of actors in the network, the most 
important actor is the central administration, which has the responsibility to 
make the system work. 
 
The group provided information on changes in the social-institutional 
framework that could improve decision-making in the domain of climate change 
adaptation: 
 

- A reform of the legal framework. 
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- Elimination of overlaps in the different government offices’ competences 
(central administration and autonomous regions). 

- A willingness to solve problems, improve communication, coordination 
and participation. 

- Improvement of management by the irrigation communities (who have 
the funds and the capacity but do not administer them properly from the 
perspective of this group). 

- Increase in participation of direct, non-economic beneficiaries of water 
(civil society, etc.), with responsibilities. 

- Improved control of compliance. 

Group 2: Farmers 

This group is composed of 4 representatives of farmers (from irrigation 
communities and independent famers) and one researcher from an agriculture 
department.  Figure 13 shows the socio-institutional network built by group 2. 
As in the previous case, boxes represent the different stakeholder groups, 
containing the name of the group, its main objective and the influence they have 
on the adaptation problem (a higher number means higher influence). Coloured 
lines represent different types of flows between stakeholder groups. 
 

 
Figure 13 NetMap created by farmers (irrigators). 

 
This group has designed a more fragmented network, with a lower number of 
connections and some disconnected actors. Amongst the actors, they identify the 
different administrations, environmental organizations, scientists and two types 
of users: agricultural (irrigation and rain-fed) and others (domestic and 
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industrial use). According to their perception, irrigators are strongly linked to 
the different administrations and, to some extent, to the environmental 
organizations and scientists. However, they do not act as a bridge, as they only 
have incoming flows. Like in the water administration group, it is felt that the 
relationship between the irrigators and the different administrations is 
maintained through the national and the regional administrations. 
 
This is a Type 1 type of network (Section 2.2.1) where individual action 
predominates. While people are connected in various ways, on the issue of 
adaptation most of their actions are at their own level and independent of what 
others believe or are doing. In this type of network, there may be a diversity of 
approaches to uncertainty. The construction of the problem is usually highly 
constrained and mostly short-term with rather limited information on long-term 
futures. 
 
With respect to information flows, they go from UNFCC to the EU, then to the  
central government, to the autonomous regions, and finally to farmers. With 
respect to financial flows, they go from the EU to the scientific community, on 
one side, and to the central government on the other; from this, funds go to the 
autonomous regions, and all administrations provide funds to farmers. 
 
With respect to influence, the most important actors are the river basin authority 
and the regional department of agriculture. According to the farmers, 
environmental NGOs and unions have too much influence (height of the towers 
in the exercise), whilst the university and the rain-fed farmers should have more. 
 
Comparing the goals of the different actors, we can see that there are conflicting 
interests between environmental NGOs and farmers. Although the group of 
farmers state that they have the triple objective of development, conservation 
and population stability, they state that NGOs are generally people with low level 
of formal training though very vocal, and thus perceive this group as a danger for 
the accomplishment of their own objectives. 
 
Some areas that this group feels should change to improve the system are, first of 
all, an increase in trust, which is in general, too low. The river basin authority 
and the regional department of agriculture should take advantage of synergies. 
In the map, famers felt that rain-fed agriculture should be linked to 
environmental NGOs, and the university should have a more direct relationship 
with farmers too. Through the exercise it was also evident that there were 
missing connections that the farmers felt were important, such as those between 
irrigated farmers and rain-fed farmers, as well as with other water users. Other 
insights were that irrigation communities should be given more capacity for 
decision-making and action, as well as more training, more implementation 
capacity and greater funding should be distributed between the irrigation 
communities. 
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Groups 3: Environmental actors 

The third group is composed of members of environmental NGOs and officers 
from national and regional (Castilla la Mancha and Extremadura) climate change 
offices, which we have called ‘environmental’ actors. The network discussed by 
this group is displayed in Figure 14. As in the previous cases, boxes represent the 
stakeholder groups related to climate change adaptation in the agricultural and 
water sectors, and include their main objectives and their relative influence on 
addressing the problem. Between these stakeholder groups, several types of 
flows exist represented as lines of different colours. 
 
This group designed a homogeneous network, with no evident clusters. The 
number of links between actors is high, and none of them is disconnected. This is 
a Type 2 egalitarian network (Section 2.2.1) where everyone tends to be ‘like-
minded’ and the structure of the problem is similar across the network. 
Uncertainty may not be explicit but reduced to tacit assumptions common in 
peer networks and reflected in cultural and group norms rather than a science-
policy dialogue as such. 
 
With respect to flows, funds flow from the EU to the tourism sector (Leader 
funds) and from the Ministry of Agriculture, Food and the Environment-Spanish 
Office of Climate Change (MAAM) to the Agricultural Producers’ Organizations 
(OPAs; social funds from the EU). The EU is the main source of flows of 
information related to decision-making and implementation capacity flows from 
the OPAs to individual farmers. 
 

Figure 14 NetMap of environmental actors.  
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MAAM-OECC = Ministry of Agriculture, Food and the Environment-Spanish Office of Climate Change; DGA= 
General Water Directorate; DGCEAM= General Directorate of Quality and Environmental Assessment 

 
According to the map, this group of environmental actors has the strongest links 
with universities, the EU and the river basin authority. They should in theory 
work closely with irrigators (hence their close proximity on the map) but they 
lack many connections with these irrigators, as well as with the regional 
government, international conservation agreements (such as RAMSAR), with 
consumers and with the tourism sector. The group mentioned that a possible 
way of strengthening links would be providing support and implementation 
capacity and improving the information given to consumers.  
 
The most important connector in the network is the EU, though the MAAM and 
the regional government are also important, serving as a link (bridge) between 
the EU and other actors. Groups with few connections include the tourism and 
education sectors, local administration and inputs’ manufacturers (agri-food 
sector).  
 
There many connections to the EU, which makes the system very much 
dependent on this actor alone. The power should be distributed further across 
the MAAM and the regional government, with the support of local organizations. 
Environmental organizations and the MAAM are highly connected and these 
links could be further strengthened and exploited. On the whole, this network is 
quite homogeneous, with few isolated elements: consumers’ associations, health, 
and the energy industry.  
 
With respect to the influence, the most important actors for climate change in 
the Guadiana basin are the EU and the central government. Other relevant actors 
are irrigators, but more as a result of their impact on the implementation of 
adaptation measures, as well as regional government, irrigators and the MAAM. 
The least influential actors are the local administration, consumers and the 
education sector. There are some influential actors with whom this group is not 
well connected: consumers, OPAs and the tourism and health sectors and these 
would be important areas to address. 
 
Looking at the goals of the different actors, we can see that there are two 
important conflicting objectives in the network: conservation and development. 
Regarding possible ways to improve the network, this group can facilitate 
synergies by developing tools and strategies for raising awareness about climate 
change and continuing to involve the media. 
 

5.2.1 Comparing the networks 

Network topologies  

The number of actors identified ranges from 11 (farmers) to 19 (environmental 
actors). The three groups have identified two main groups of actors: water users 
and policy makers (not always arranged in organized clusters). Within the water 
users network, there is a big emphasis on agricultural uses, including different 
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types of farmers and related organizations. They also mention other water uses 
(industrial, domestic, tourism), in more detail in the water administration and 
environmental actors group, and in much less detail in the group of farmers. All 
groups also include, universities/research and environmental organizations.  
 
Regarding policy makers, all groups identify several scales (local, regional, 
national, European, even international agreements in groups 2 and 3) and, more 
or less specified different sectors (water, health, agriculture, education; more 
detailed in group 3). While groups 1 and 3 have designed more homogeneous 
and interconnected networks, group 2 (farmers) seem to have a more partial 
view of the system, with a lower number and less detailed actors, some of which 
are disconnected to the others.  
 
One interesting actor, which has only been considered in the environmental 
network, is the media, which was acknowledged as an important player by all 
stakeholders at the end, during the plenary discussion. This is significant because 
the media is completely absent from the other networks, though perceived as 
important to addressing climate adaptation, when included. Ways to improve its 
links to other actors could be explored. 
 

5.2.2 Strength of connections – types of flows  

Information flows 

Stakeholders from the water administration  (national and regional) perceived 
themselves as the main information providers in their network, followed by 
universities and environmental organizations. The different levels in the 
administrations are interlinked, and users mainly get all their information 
through the regional and national administration, which also serves as a channel 
for information coming from NGOs and scientists. According to them, the main 
information providers are also the ones who receive the most information 
(highest number of incoming arrows for environmental organizations, national 
and regional administration).  
 
Group 2 (farmers) also perceive reciprocal flows (two-way arrows) between the 
different levels in the administrations, but they are not considered a channel by 
which to distribute all information to users; in fact, environmental organizations 
and scientists are in this case the main information providers, and users get 
information equally from all groups. The role of the irrigation communities is 
significant between information providers and receivers, since they receive 
much of the information but only appear to share with as Agricultural Unions 
though more links could be made with other farmers, the Regional Department 
of Agriculture etc. The actor with a highest number of incoming arrows (and 
hardly outgoing arrows) is the Environmental Authority and this is also an area 
where capacity could be improved to provide more support to other actors in the 
network.  
 
In Group 3 - the environmental actors - the main information provider is the EU 
followed by environmental organizations and universities. In this case, those 3 
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information providers reach the different sectors directly, except for irrigators, 
who get the information through the national and regional administration. In this 
group, there are no clear channels of information as incoming and outgoing flows 
are quite homogeneously distributed, and only users, again, receive information 
without often providing information at the same time. All three groups share this 
feature. Finally, the media is surrounded by one circle that represents 
information flows with all the other actors in both directions in the 
environmental actors network. 
 

Financial flows 

According to the group of water administrators, who have quite a hierarchical 
view of the network, funds flow mainly from the EU, national and regional 
administrations towards the different users, the environmental organizations 
and the scientific community (the two main fund receivers and two main source 
of information production).  
 
The group of farmers, who have a comparatively introspective view of the 
institutional landscape, also sees the EU as the main fund provider, followed by 
the environmental authority, while the main beneficiaries are scientists and 
irrigators.  
 
In the group of environmental actors, which while heavily populated, is quite flat 
and does not contain any real clusters, the EU is also perceived as the main 
source of funds, followed by the national administration. As relayed by the water 
administration, all types of actors are funds receivers, most importantly 
agricultural users, together with environmental organizations and researchers. 
 

Implementation capacity  

In terms of implementation capacity, as might be expected, the water 
administration portray a fairly homogeneous network where most 
administrations are linked with all users, mostly with two-way arrows, and 
where there is no any actor with a clear predominance or preference.  
 
Amongst famers, implementation capacity flows from the EU to the irrigation 
community, passing through the different administrative levels.  
 
In the network of environmental actors, irrigators and the organizations of 
agricultural producers are the main focus of implementation capacity, while the 
origins of the arrows are distributed along the different administrations, 
industry and environmental organizations.  

5.2.3 Strength of connections – number of links  

In the group of water administrators, the different actors are perceived as well 
interconnected. The strongest links are between the different levels of the 
administration (above all the EU, national and regional, less the local), together 
with the different users, scientists and environmental organizations. The 
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weakest links are of water administrators are to trade unions, employers’ and 
producers’ organizations. 
 
Amongst the famer network there is more focus on the agricultural sector, and 
specifically on irrigation. The strongest links are between the irrigators with the 
different levels in the administration (EU, national and regional), followed by 
researchers and environmental organizations. 
 
Finally, the environmental actors perceive a network with many 
interconnections between actors. The EU is very strongly linked with most 
actors, followed by the ministry of agriculture, and then the environmental 
organizations, the irrigators and the universities. 
 

5.2.4 Influence 

As a result of using the influence towers from the exercise (see Annex 2), the 
different groups draw similar conclusions: the most influential actors are the EU, 
the national government and the regional government, together with irrigators. 
Although researchers and environmental organizations seemed to be important 
sources of information and, in some cases, implementation capacity, their real 
influence is considered quite limited because of a lack of enforcement capacity. 

 

5.2.5 Goals  

All groups see themselves as trying to combine conflicting objectives: 
conservation/environmental protection and development/economic benefit are 
seen as opposed to each other and thus objectives are difficult to achieve. Water 
administrators feel that all users should prioritize economic benefits, while the 
environmental organizations and the EU focus on environmental protection, and 
are the link between most of the actors. Farmers (Group 2) also feel that they are 
trying to satisfy all objectives, while administrations sometimes have the 
multiple objectives, sometimes focused on conservation, like the environmental 
organizations, which puts strong pressure on them and on the other users who 
just focus on development. Finally, the environmental actor network feels that 
many actors are too focused on development, though the different 
administrations are divided, with some focusing on conservation and others on 
development (depending on the sectors they represent). Some actors do try to 
combine all interests, such as the EU, Ministry of the Environment and the 
regional offices for climate change. 

5.2.6 Some observations 

The main difference between the three social networks seems to be their 
topology, which provides an idea of the differences on how the different 
stakeholder groups perceive the decision making process in the field of climate 
change adaptation. While the water administration is still focused on the old top-
down approach of decision making, where the different levels of the 
administrations are organized in a hierarchical structure which serves as the 
main bridge between the other actors, facilitating the funds and the information 
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exchange, users (in this case irrigators) have an individualistic view of the 
process, where they see themselves as the final recipients of funds, information 
and implementation capacity coming from diverse sources, and they are highly 
depending on the administration. The third group (‘environment’, formed by 
environmental groups and representatives of the climate change offices) has the 
most holistic approach; they are the ones with the deepest understanding of the 
adaptation process, translated into a highest number of stakeholder groups 
(which are basically the same as in the other two groups but defined in more 
detail) and into a higher complexity of links between actors; these are, in this 
case, organized in an egalitarian structure. Although all groups are aware of the 
big influence of the EU, groups 1 and 2 identify the need of mediators between 
the EU and users when analyzing flows, while group 3 perceives a more direct 
relationship between the different types of actors.   
 
Although the three networks built by the three stakeholder groups differ in some 
aspects, they all agree on the influential actors; according to results, those who 
have the highest influence on adaptation to climate change in the basin are the 
EU, the national administration (river basin authority, Ministry of Agriculture, 
water directorate), the regional administration (regional offices of climate 
change, regional departments of agriculture) and irrigators. In general, these 
actors are well connected to each other.  
 
However, there are two other actors who are also well connected but do not play 
a crucial role in the system: researchers and environmental organizations. These 
two actors seem to receive an important flow of knowledge but this is not 
converted in the system as a flow of implementation capacity. In addition, these 
two users do not seem directly connected to water users, but only through the 
administration.  However, another weak point of the networks overall is the 
minor role of local administrations, which are missing (in two of the three 
networks) or hardly connected to other actors. Apart from the local level, all the 
other administrations constitute an important bridge, which connects all the 
actors in the system and tries to reconcile their conflicting objectives. Thus the 
administration could have a bigger role to play in this respect at the local level. 
 
Given the influence of irrigators in the system, their reduced vision of the 
network is noteworthy, where other users are reduced to a simple label, and are 
mostly perceived as disconnected from all the other actors.  The reason for the 
perception of these weak links would be important to explore in further work. 

5.3  Heat-related mortality in the UK 

The Climate Change Risk Assessment (Ballard et al., 2012) commissioned by the 
UK Department for Environment Food and Rural Affairs (Defra), published in 
January 2012, has drawn together evidence and analysis on the risks posed by 
climate change for the UK. It is being followed up with an Economics of Climate 
Resilience (ECR) study (Watkiss & Hunt 2011), which will investigate the costs 
and benefits of adaptation. This study, along with a large number of other inputs, 
such as from the results of the Adaptation Reporting Powers, will be used to 
draw up a National Adaptation Programme in 2013.  
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Work as part of the method development for the ECR study (Watkiss & Hunt 
2011) has identified sectoral and cross-sectoral institutional responsibilities and 
competence for responding to climate risks for heat related mortality and for 
climate risks on  reducing air quality (increasing ozone concentrations, and 
associated mortality and morbidity). The assessment provided many insights 
using an institutional analysis of the governance landscape but suggested an 
enhanced mapping exercise would also be worthwhile. In response to this, we 
have applied the techniques described above to both risks to support the insights 
gained.  

5.3.1 Background to the risk  

One of the primary health concerns (risks) from climate change is heat-related 
mortality and morbidity. Increased summer temperatures - and heat extremes 
(heat waves) - currently cause excess heat-related mortality and there is the 
potential for these to increase significantly in future years with climate change 
(Defra, 2012). The CCRA highlights that since the excess mortality is associated 
with higher average daily temperatures as well as with variability and heat 
extremes, changes in both the average and variability will be important in the 
future.  

5.3.2 The institutional landscape 

The institutional landscape for heat-related mortality visualised below (elicited 
through various interviews with an expert) reflects classic redundancies that 
impede the achievement of the central objective posed here – reduction of 
mortality under heat stress. Through rich discussions with the expert using this 
map we were able to identify barriers that are obstacles to achieving the 
objective, factors that were ‘enabling’ and possible areas for intervention. The 
main barriers that were identified can be classified in terms of: conflicting goals, 
‘thinking in silos’ and different time horizons for decision-making. These are 
discussed in more detail below. 
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Figure 15 The institutional landscape for addressing a reduction in heat-related mortality.  
Based on interviews with the expert.  
BIS=Department for Business, CLG=Department for Communities and Local Government, Met 
Office=Meteorological Office, NHS=National Health Service. (The goal of the Met Office is neither of those 
listed explicitly here – it is simply to provide climate data services in this context). 
 

 
The institutional analysis conducted in the CCRA (Ballard et al., 2012, Defra, 
2012) and ECR (Watkiss & Hunt 2011) notes that though the main department 
that has influence and responsibility for heat and health is the Department of 
Health (biggest circle), there are a large number of cross-government 
responsibilities, and also a number of inter-related responsibilities regarding 
public health but also civil emergencies (Defra, 2012). These responsibilities are 
set out in the Heatwave Plan for England.  
 
The Heatwave Plan for England, which aims to protect health and reduce harm 
from extreme heat and heatwaves sets out the main responsibility for the public 
health risks, i.e. what needs to be done by health and social care services and 
other bodies to raise awareness of the risks relating to severe hot weather and 
what preparations both individuals and organisations should make to reduce 
those risks. This also involves the cascade of responsibility down to different 
governance levels setting out the responsibilities amongst different 
organisations for different levels of alert (Defra, 2012). The Department of 
Health is responsible for providing advice and information directly to the public 
and to health and social care professionals (before a heatwave is forecast and 
when one is imminent), while the Strategic Health Authority (SHA) must ensure 
that local services have the capacity and capability to deliver their functions (and 
to hold the local NHS to account for implementation) and hospitals, care, 
residential and nursing homes are responsible for monitoring indoor 
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temperatures to reduce the risk of heat related illness and death in the most 
vulnerable populations (Defra, 2012).  
 

There are also a large number of cross-departmental responsibilities that are 
relevant to this risk especially in the context of the built environment. The lead 
department for this sector is the Department for Communities and Local 
Government (CLG).  This has responsibility in relation to building codes and 
planning.  There are also linkages with the Department for Business (BIS) in the 
building and construction sector and sustainable construction and building 
standards. The Department for Energy and Climate Change (DECC) also has 
responsibility for energy use (demand), which is key to the autonomous and 
planned adaptation response to this risk (air conditioning). Finally, there are 
policies on spatial policy and planning policy, which involve urban areas and 
cooling (Defra, 2012). Many of these complex cross-sectoral aspects also cascade 
down to lower levels of government (e.g. local authorities, local planners) and to 
the private sector.  

5.3.3 Varying time horizons for decision-making 

While the main actor responsible for heat-related effects on health is the 
Department of Health, and there is a Heatwave Plan in place (which was put in 
place after 2003), this adaptation action does not go far enough to deal with the 
impacts that may be felt by 2050, which could be more frequent and more 
prolonged heat-stress events. In addition, some actions by other actors (e.g. 
improved building codes by BIS) have long-term effects but will only apply to 
new buildings and infrastructure and not to existing ones, such as hospitals and 
care homes; the populations of these buildings, the elderly population, are most 
vulnerable to this stress.  This will be compounded by the ageing demographic of 
the UK population, which will have a higher number of older people (in absolute 
and relative terms) in future years.  
 
However, as the decision lifetime of the health sector is generally shorter there is 
less need for long-term capacity building (see Case study A – assessing capacity 
in the health sector). But non-climatic ‘windows of opportunity’ may need to be 
exploited in order to address any longer term investments where climate change 
should be addressed e.g. when building renovations routinely take place (Moser 
& Ekstrom 2010). This is further complicated by the fact that these buildings (in 
the health sector in the UK) are often run by private actors (care homes) or in 
public-private partnerships (hospitals), which makes any government-led 
initiatives more difficult to implement or enforce through institutions such as the 
Department of Health or the National Health Service. If a more sophisticated and 
integrated plan is not put in place, air-conditioning could become a solution for 
many old buildings, making them both a source of emissions and an exposure 
unit. E.g. in the case of care and residential homes, and increasing operating costs 
(from increased energy use). 
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5.3.4 Conflicting goals 

It is clear from Figure 15 that the goals of the main actor involved in this issue –
the Department of Health – are very different to the goals of the other actors who 
would need to be involved to deal effectively with this risk. As an example, the 
other Government Departments have their own strategic objectives that are 
focused on energy, planning, etc. and not (specifically) health.  Long-term 
adaptation needs to go beyond addressing metrics of relevance for these 
Departments, which are often currently framed in terms of ‘comfort’, ‘work-
productivity’ and energy reduction targets, and this makes a cross-sectoral (and 
holistic) objective very difficult to achieve. The divergent goals in this landscape 
and lack of links also mean that there are many opportunities (as visible through 
this exercise) for intervention and capacity building both structurally in the 
network and within individual organisations (e.g. see Section 4.2). There could 
therefore be benefits from more cross-fertilisation of the goals of the different 
organisations and this could be addressed by creating new types of links, 
increasing and improving existing ones or by the creation of a new organisation 
that is designed to facilitate communication between the different actors.  

5.3.5 Communication deficit  

This lack of common or even overlapping goals further compounds the other 
issue when looking at the network – that there are only minor links between the 
Department of Health and these other actors, meaning there is little opportunity 
to create openings for cohesion or working towards a more harmonised agenda. 
Defra does have a role in this area through its over-arching ‘Adaptation to 
Climate Change Programme’ and the oversight of the individual ‘Department 
Action Plans’ (DAPs) that have been developed, but it is a classical challenge to 
create ‘joined up thinking’ or an integrated approach to dealing with boundary 
spanning, cross-sectoral issues. This is not simply a question of ‘finding the 
answers’ but of organising ways of finding them, agreeing them, trialling new 
approaches, identifying and dealing with the barriers to change (e.g. those 
identified in Moser and Ekstrom’s (2010) framework in Section 3 and above all 
implementing them. 
 

5.3.6 Summary 

The institutional landscape for reducing heat related mortality is much more 
complicated than one might intuitively assume as it includes many other actors 
whose primary agenda is unrelated to this risk, but who are in fact central to 
achieving this target long-term. In some ways this might suggest that the climate 
signal is still too weak or ambiguous for the relevant organisations to act 
(Berkhout et al. 2006), or that the risk (health) might be low in comparison to 
the primary focus of other objectives related to energy and buildings. Because 
stimuli are often not experienced directly by the organisation, Berkhout et al., 
(2006) suggest that ‘trial-and-error experimentation will not play a significant 
role in all but extremely climate-sensitive sectors…[….]. In most sectors, 
organisations are likely to engage in search and assessment processes, 
suggesting also that the process of adaptation will be managed by higher-level 
functions in the organisations’ (Berkhout et al., 2006: 152). In this case, this 
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would be the role of Defra and it would seem that this ‘Adaptation to Climate 
Change’ programme and Department Actions Plans (DAPs) are steps towards at 
this.   

5.4  Air quality in the UK 

Ozone is a trans-boundary pollutant (and thus emission source and formation 
are often separated by distance).  Its control requires co-ordinated national and 
international level action. The lead government department for ozone control is 
Defra, though, as in the previous example, there are strong inter-departmental 
linkages with the Department of Health, because the primary impact of ozone is 
on public health.  There are number of other organisations that provide scientific 
and economic advice to DH (and across Government) on the health based 
impacts of air pollution, such as the COMEAP group, and cross departmental 
groups across Government that have developed appraisal and undertaken 
assessment of air quality strategy for the UK IGCB (Defra, 2012). 
 
In the CCRA/ECR, the institutional mapping of organisations and responsibilities 
has shown a landscape that cascades from European right down to local level 
(Watkiss & Hunt 2011). There is a strong existing policy framework from the 
existing Defra UK Air Quality Strategy (Defra, 2007: IGCB, 2008), which has 
multi-level governance with responsibility down to local authorities in the form 
of local air quality plans. There is also a strong higher-level governance level 
through statutory EU legislation.  These different competence and governance 
issues are important in looking at the existing framework and actions on which 
to consider any adaptation (Watkiss & Hunt 2011). For more details on the 
legislative and regulatory governance architecture please refer to the Economics 
of Climate Resilience study where a scoping analysis has been done (ibid.). 
 

5.4.1 Background to the risk  

One of the potential risks of climate change in the UK relates to increasing 
ground level ozone and the effects on air pollution and health. Ozone is a trans-
boundary pollutant and emission pre-cursors may actually arise outside the UK 
and UK ozone concentrations (and exposure) are therefore influenced by 
European and even global (hemispheric) emissions (Watkiss & Hunt 2011). 
High ozone concentrations lead to health impacts, can cause damage to 
vegetation, affecting agriculture (loss of yield or quality), damage to forests and 
impacts on biodiversity. It also has impacts on the built environment, especially 
some building materials, paints and rubbers. With respect to human health, high 
level ambient concentrations can also lead to reduced lung function and 
increases incidence of respiratory symptoms, respiratory hospital admissions 
and mortality (deaths). The overall background for the risk is set out in existing 
air quality policy and strategy (Defra, 2007). 
 
Climate change has the potential to increase future ambient background ozone 
concentrations in summer months, and also influence the frequency and 
intensity of high concentration (ozone episodes), though the evidence for the 
exact change is by no means completely understood.  Indeed, the current 
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information indicates potentially positive as well as negative effects from climate 
change on ozone formation (Defra, 2012).   

5.4.2 The institutional landscape 

The institutional landscape for air quality in the UK is illustrated below (elicited 
through various interviews with a key expert). This exercise highlighted 
temporal issues in terms of who is influential at different stages of the adaptation 
process, since Local Authorities (LAs) are not very important for adaptation per 

se at the moment as there is still a level of awareness-raising that needs to take 
place, before their role becomes more critical.  Defra therefore remains the most 
influential at present (biggest circle), though the Department of Health might 
play an increasingly important role over time. However, the exercise also 
highlighted that new actors might be useful to help address future impacts. 
 

 
 

 

Figure 16 The institutional landscape for addressing air quality issues in the UK. 
Based on interviews with the expert.  
APEQ=Airborne Particulates Expert Group, AQF=Air Quality Forum, COMEAP=Committee on the Medical 
Effects of Air Pollutants, IGCB=Interdepartmental Group on Costs & Benefits. 

5.4.3 Conflicting goals 

As in the previous case, it is clear that in this institutional landscape conflicting 
goals exist – the primary goals of Department for Transport/DECC, car 
manufacturers, etc. are based around the use of transport and energy (and thus 
the efficient and effective networks of both) rather than protecting public health 
(which is the primary aim of the Department of Health). There is also the 
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potential for tension between public and private sector goals for adaptation, i.e. 
the costs of reducing ozone precursor species by industry or vehicle 
manufacturers, versus the public health benefits of cleaner air (and reduced 
baseline risks on which climate change can act).  It may be difficult to promote 
action, as the ultimate objectives of different actors are not the same, even if 
workable incentives could be put in place. Similarly, many of the options for 
reducing ozone (at source) require behavioural change (e.g. reduced use of 
vehicles).  Producing substantive changes in people’s behaviour is extremely 
difficult to achieve, because there is a geographical distance between those who 
often take action (at source) and those who will benefit (where ozone would 
have been formed) due to the trans-regional and trans-boundary pollutant 
formation of ozone).  An alternative adaptation framing is to reduce exposure, 
which can be achieved through communication, awareness raising and warning 
systems (which encourage people to reduce their exposure through behavioural 
change when ozone concentrations are high). However, for these receptor-based 
actions, there is a need for underlying monitoring and warning systems, 
communications cascades, etc. These actions often involve inter-dependencies 
(e.g. an warning system can only function if there is monitoring in place) and it 
requires the collaboration of various actors and possibly the creation new 
architecture and organisations/linkages. 

5.4.4 Varying time horizons for decision-making 

It is clear that actors are dynamic and need to change over time. However, the 
current importance of each actor also changes over time, as the need for 
different actions is required. For example, at the moment it is clear that the role 
of Defra is central but part of this role should involve raising awareness around 
the issue of air quality amongst Local Authorities. As we move along the 
adaptation pathway and more action is needed, the role of Local Authorities and 
the Department of Health will become more central in implementing adaptation 
actions that will result the improvement of air quality, and in providing 
alternative sources of adaptation action that tackle the risk from a different 
orientation (e.g. through major public health awareness and health care 
professionals). 

5.4.5 Opportunities for new actors 

One possibility for dealing with this issue and the barriers to achieving improved 
air quality is to support the emergence of new actors (and the potential of these 
can be discussed using such participatory processes to visualise the barriers and 
opportunities within a network). For example, while the objective is to improve 
air quality, and the main actor is Defra, discussion about the institutional 
landscape has revealed that there is a need for a new actor to manage an alert 
system. It is clear from the diagram and historical relationships (with the 
CEEFAX televised alert system support by the Met Office), which organisations 
need to be linked to this actor. Without new actors, the goals of the existing 
actors must become more aligned and integrated and this is difficult to achieve 
when actors are operating with little communication/links and different goals 
operating at different scales and on different time planning horizons. The lack of 
any boundary spanning actors would make this ‘joined up thinking’ difficult to 
achieve. 
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5.5  Summary – steps for understanding how to build capacity  

Even if the climate change issue is a well known one, the governance landscape 
and the actors within it determine whether this is acted upon (Moser & Ekstrom 
2010).  Here, the issue of heat-related mortality or air quality is not adequately 
detected by certain institutions because the actors’ mental models filter out the 
signal, they are too busy, distracted by other issues or too distant from it to 
notice it. Transmission of the climate signal in these cases can also fail if the 
governance system or media fail to transmit it or because of the absence of social 
or professional networks or the presence of dysfunctional ones (Moser & 
Ekstrom 2010). In addition, the nature of the system may involve so much 
uncertainty or variability that a signal does not clearly emerge (Moser & Ekstrom 
2010) or is ambiguous (Moser & Ekstrom 2010). 
 
For more detailed information on these two assessments, please see the 
Economics of Climate Resilience study (Watkiss & Hunt 2011). The benefit of 
conducting a socio-institutional network mapping exercise at the outset of 
exploring adaptation challenges such as those described above is that one can 
quickly identify areas for more in-depth analysis, assessment and possible 
intervention regarding where to build adaptive capacity, using tools and various 
frameworks, e.g. that proposed by Moser & Ekstrom (2010), PACT (Ballard et al., 
2012) or others (see review of adaptive capacity frameworks by Lonsdale et al., 
2010). A PACT analysis was conducted for these 2 sectors and is described in 
more detail in Section 4. 

6. Conclusion 
This paper has explained the potential benefits of exploring socio-institutional 
networks, the characteristics of networks and how analysis of different network 
architectures can be useful for adaptation planning, decision-framing, 
uncertainty and the links to choices of tools. This has been supported by some 
real world examples from the health, air quality and agricultural sectors in the 
UK and in Spain. The potential link to frameworks for adaptive capacity has also 
been summarised in the CCRA application of the PACT methodology in the UK 
with additional examples from the health, agricultural and water sectors (Ballard 
et al., 2012). Moser and Ekstrom’s framework for diagnosing barriers to 
adaptation processes (2010) has been summarised as another complementary 
approach to analysing barriers. There are useful parallels in all the approaches 
outlined here - for example, there are potentially useful links between the spatial 
and temporal scales of analysis exploring the ‘jurisdiction’ of an actor in Moser’s 
framework and the analysis of ‘decision lifetimes’ in the PACT framework, while 
the analysis of barriers in both approaches and the links to structural and 
organisational adaptive capacity in the PACT framework build on the analyses 
produced by socio-institutional network mapping methods. 
  
The capacity to adapt is a function of many factors, such as the structure of an 
industry and its network, the type of decisions taken within that industry, often 
dependent on the overall decision-framing of the actors involved and their 
approach to dealing with uncertainty, the adaptive capacity of organisations that 
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take decisions within the sector, the timing of such decisions, and the specific 
laws and regulations that apply to decision-makers there.  
 
The existence of both ‘bridging’ and ‘bonding’ ties is important and it is notable 
that just as networks evolve, the nature of the ties also vary and further, the 
‘goals’ of actors can change over time. In this sense, it can be interesting to 
conduct network mapping exercises at various time intervals in the project cycle. 
For example, information exchange can trigger changes in behaviour and 
eventually change in values and norms and the most beneficial network 
structure may be different at different stages of the adaptation cycle. It can also 
be an option to model network evolution using quantitative mapping software 
(e.g. ORA, UCINET, Pajek etc), or to use agent-based simulation to model the 
various decision points and time horizons for decision-making of multiple actors, 
as well as to explore how individual decisions can have an impact at the macro 
level – the structural capacity of the network, and whether different scenarios 
have benefits or disadvantages at the individual level over time. Agent-based 
modelling would also allow the potential emergence of new actors to be a part of 
different scenarios. As discussed above, the network structure as it exists at 
present has implications for the effectiveness of decision-making because of the 
actors involved, which have different framings of uncertainty. Though actors can 
change as we move along the adaptation pathway, without the emergence of new 
actors, the goals of existing ones must become more aligned and integrated if 
adaptation is to be successful. 

 
It has been suggested that a successful management strategy (particularly, in 
governing natural resources) is one where actors, during periods of stability, 
develop new relational ties with various other actors and stakeholders which 
can be drawn upon in times of change (Olsson et al., 2006) and this resonates 
with the proposition that informal networks or ‘shadow spaces’ are especially 
useful in times of changes (Pelling et al. 2008).  Further empirical research in the 
case studies can be conducted to see if this hypothesis holds true (for example in 
Finland, Serbia or Italy) and this would be interesting to explore in the Guadiana 
case study, based on the results so far, particularly within the seemingly insular 
network portrayed by farmers. 
 
The next steps in the Mediation project will be to conduct quantitative social 
network analysis where a large number of surveys are being conducted which 
will provide enough data for such an analysis.  This is taking place in the 
biodiversity case study analysing species migration corridors in Finland. 
Analysis of adaptive capacity will also be conducted using methods appropriate 
for the given context and there are many frameworks that can facilitate this (see 
review by Lonsdale, 2010), including the approach described here by Moser & 
Ekstrom (2010) and the PACT methodology. Where these are useful in analysing 
the case studies in Mediation they may also be applied, and notable possibilities 
are in the Southern and Central European cases. Once adaptation options have 
been identified in the case studies using a range of potential approaches, 
including those described here, methods to screen options will be applied which 
incorporate the costs of adaptation (WP3), such as analytical hierarchical 
processing (AHP). These adaptation options will serve as input to the Adaptation 
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Options Database (D5.3) and the conditions of applicability for the different tools 
will contribute to further refine the mapping of tools to problem types in the 
Integrated Methodology. Summaries of all the above outputs and guidance for 
applying the tools will be provided as resources for users of the Common 
Platform. 
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Appendix 
Annex 1  Agenda for training meeting on social network mapping2 

 
 

MEDIATION PROJECT MEETING  
TRANING ON METHODS  

Stakeholder mapping and AHP tools  
SEI-Oxford, November 17 -18, 2011 

 
Day 1 (17 Nov): 

 
9.30 - 10.00: Overview and introduction to the case studies 
10.00 - 10.30: Introduction to the socio-institutional knowledge network mapping 
(SNM) method (SB) 
10.30 - 11.00: Stakeholder mapping for adaptation planning, decision-framings and 
dealing with uncertainty (TED) 
11.00 - 12.30: SNM Application examples and step through the guidelines (TD) 
12.30 - 13.00: Possible modifications to the method for its application to the case studies 
(e.g. defining how to capture the adaptation network architectures in the different 
contexts of the case studies, use in combination with the use-case method). Building 
adaptive capacity (TED and open discussion) 

o Lunch 13.00 - 14.00 
14.00 - 15.30: Showing current visualizations from D1.1 and getting feedback on present 
network – going through SNM guidelines - what should the network look like in the 
future - where does adaptive capacity need to be built? (2 groups – Italy, Spain) 
16.00 – 16.30: Presentation in plenary and discussion of improvement of method for 
different case study contexts 
16.30 – 17.30: Adding case studies to Google Earth Adaptation Layer on weADAPT (SB) 

o 19.00 - Dinner at the Oxford Castle 
 

Day 2 (18 Nov):  

9.30 - 10.30: Introduction to the analytic hierarchy process (AHP) 
method and examples of application (TD) 

10.30 – 11.30 - AHP and different network architectures - Possible modifications to the 
method to improve robustness and applicability in the case studies (TED and open 
discussion) 
11.30 – 13.00: Mock practical application of method using adaptation options (TD) 
 o Lunch 13.00 - 14.00 
14.00 - 15.30: Presentation of other methods that can be used in the case studies: 
companion and follow-up methods: multi-criteria analysis, robust decision making, 
metrics, Bayesian analysis, agent- based modelling, governance-action matrix, cost-
effectiveness analysis, cost-benefit analysis, multi-attribute analysis, decision tree 
modelling – ADx philosophy (RT). 
15.30 - 16.30: Common Platform demo and feedback 
16.30 - 17.00 Discussion and planning of next steps - dates for stakeholder workshops 
and meetings. 

                                                        
2 Using the NetMap methodology (Schiffer, 2010) 
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Annex 2 Social network mapping exercise 

 

  

Exercise worksheet - Socio-Institutional Network Mapping
3
 

 

Group: ____________________________________________ 

 

Facilitator(s) : _______________________________________ 

 

Note-taker(s): _______________________________________ 

 

Select one or two people (note takers) who will document your discussions and who 

will present the results afterwards.  

 

Discuss the questions below as a group and come to an agreement. The note taker 

should note differences of opinion and how agreement was reached. 

 

Main research question / objective:  

 

“                            ”  

 

Focus of this exercise: 

 

“The network of actors playing a role in achieving this research question / 

objective” 

 

We will explore the actors and organizations that play a role in the discourse, policy 

formulation or management of ecosystems or are linked to human development in 

your case study. This analysis will help us understand the current social and power 

dynamics around the research question, and identify potential synergies, gaps and 

conflicts. 

                                                        
3 Based on Influence Mapping of Social Networks, using the Net-Map Toolbox, by Eva Schiffer, IFPRI, 2007. 
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Step 1: Ask: “What actors play a role (or should play a role) in achieving the 

question / objective?”  

 

- List as many actors/organisations as you can, whether you interact with them 

or not  

- Write each one on a post-it note 

 

Step 2: Ask: “Who is linked to whom?” 

Starting with your type of organisation, arrange the actors on the flip chart paper. 

Place the other actors in relationship to you and your type of organization. That is, 

people or organizations you most frequently do things with should be closer to you 

than ones you only interact with infrequently. The latter should be farther away. 

 

If other people or organizations have relationships or interactions with each other, 

try and place those closer to each other. Move the notes around until you have a 

general sense of how each person/organization relates to you and to the other 

actors. 

 

With a pencil, draw an arrow from you to any of the other people/organizations to 

whom you regularly share knowledge. The direction of the arrow should be from 

your note to their note.  

 

Then draw lines from other people/organizations who regularly give you information 

or share knowledge. This time the direction of the arrows should be from them to 

you.  

 

Finally, repeat this process for where other people/organizations share knowledge 

with any of the other people/organizations. You should now have a set of penciled, 

directional lines. 

 

Now, look at the network again. After thinking about the knowledge flows, do you 

want to reorganize the notes in any new arrangement? Is there a clumping of some 

people/organizations? Are some with few or no pencil lines and should be moved 

further away from your note? Go ahead and move them. 

 

b) Ask: “How are these actors linked / what do they give / receive / exchange?” 

Discuss the following possible kinds of links (add more if required): 

 

- Information (includes data, maps, documentation, etc) 

- Instruction or guidance (includes direction, strategic advice, enforcement of 

policy implementation, etc) 

- Financial flows (includes budgets, funds, grants, economic incentives, etc) 
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- Implementation capacity (includes facilitation, support, enabling mechanism, 

etc) 

- Other? Please explain:_____________________________________ 

- Other? Please explain: _____________________________________ 

 

Assign a color to each type of link. Draw a legend in one corner of the white sheet, so 

that everybody who sees the map knows what the different colors mean. 

 

Go through the different kinds of links one by one (e.g. “Who provides spatial 

information on land-use change”, “Who provides finance” etc.). Draw arrows 

between post-its according to directions and colours you agree on. 

 

If two actors exchange something draw double headed arrows.  

If actors are linked in more than one way, add the second colored arrow head to 

existing links.  

 

Step 3: Ask: “How influential are the actors in this field?” 

 

• Explain / agree on a definition of influence. This is about influence on the 

research question and not influence in the world at large (though the two 

could be linked). 

 

• Assign influence to actors. The higher the influence on the issue at stake, the 

higher the tower (using blocks provided).  

 

• Discuss the height of the influence tower of each actor. The higher the 

importance/influence in giving or receiving input, the higher the tower. 

Towers of different actors can be of the same height. 

 

• Actors with great influence can use max. 3 blocks, while actors with less 

influence only need one or do not need blocks. 

 

• Place influence towers on the actor post-it notes. Start with the actor that 

have most influence (3 blocks). 

 

• Verbalize what you see and adjust towers before noting height of towers on 

the map 

 

• Write down the number of blocks you used for each actor in their 

corresponding post-it notes 
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Step 4: Add the main goal for each actor. 

 

Select one goal from the list below for each actor, and write down the letter on the 

corresponding post-it note: 

 

D – development (main focus on poverty alleviation, socio-economic development, 

equity) 

C – conservation (main focus on protection and/or management of natural 

resources) 

X – Other? Please explain:_____________________________________ 

 

 

Step 5: Discuss your network diagram and exchange ideas on how to improve it.  

 

Take a moment to step back and look at your map. What do you notice?  

 

Strength of links 

 

a. With whom do you (or your type of organization) have the strongest 

connections (two way arrows and close links)? 

 

__________________________________________________________ 

 

b. With whom do you think you (or your type of organization) should have the 

strongest connections?  

 

__________________________________________________________ 

 

c. If the connections to your type of organization are not strong what might you 

do to strengthen them? 

 

__________________________________________________________ 

 

 

d. What connections should be there among the other actors to achieve the 

research objective? What ‘leakages’ (‘weak’ connections or ‘loose end’ 

connections) are there? 

 

__________________________________________________________ 

 

e. What could be done to strengthen the connections identified in d? 

 

__________________________________________________________ 
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Number of links 

 

f. Who is an important connector in the network? These would be 

actors/organizations who have lots of connections with other nodes. They 

link others, who may not otherwise be linked. What are the implications for 

your work? What are the implications for the research question? 

 

__________________________________________________________ 

 

 

 

 

g. Which actors/organizations have very few connections? What are the 

implications for your work? What are the implications for the research 

question? 

 

__________________________________________________________ 

 

h. What might you do to increase the number of your links?  

 

__________________________________________________________ 

 

 

i. Are there places where there are too many connections? If your type of 

organization (or another actor) are the only current ‘connector’, who else 

might help play that role? 

 

 

__________________________________________________________ 

 

j. Clusters: are there some places in the network where everyone is linked to 

everyone? Is this beneficial to the research question? Why? Why not? 

 

 

__________________________________________________________ 

 

k. How centralized is the network – how much is it organized around one 

central node? What are the implications of this? 

 

 

__________________________________________________________ 

 

l. How heterogeneous or homogeneous are the actors/organizations in the 

network? This is important both for innovation and stability. In what ways 
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have you experienced this? Is this network inclusive or are there many 

isolated actors/organizations? 

 

 

__________________________________________________________ 

 

 

Influence and goals 

 

Who has most influence? Why and in what ways? 

 

________________________________________________________ 

 

 

Who has least influence? Why and in what ways? 

 

_____________________________________________________________________ 

 

 

Are there influential actors/organizations you (or your type of organization) are 

not connected to? Why is that? How could that be changed? 

 

 

__________________________________________________________ 

 

 

 

Do you see conflicts among the goals of different actors/organizations? In what 

ways? (e.g. actors that may have the same goal but not work together, or a bias 

in funding flows towards only one type of goal, etc) 

 

 __________________________________________________________ 

 

 

 

Do you see synergies or gaps among the goals of different actors/organizations? 

In what ways? (e.g. actors that may have good connections to central nodes but 

not be connected to each other, or actors that have accumulated knowledge on 

the issue but are not well connected, etc) 

 

__________________________________________________________ 
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How can you (or your type of organization) facilitate synergies building on the 

influence (height of towers) and importance (number and strengths of links) 

analyzed in the previous questions? 

 

 

__________________________________________________________ 

 

Network maps developed using the exercise 

 

 
Figure 17 Italian agricultural institutional landscape 

 

 
Figure 18 Italy with influence towers 

 

 
Figure 19 Spanish agricultural institutional landscape 
 


