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  Pref ace   

 As the evidence for human-induced climate change becomes more obvious, so too 
does the realisation that it will harshly impact the natural environment as well as 
socio-economic systems. Addressing the unpredictability of multiple sources of 
global change makes the capacity of governance systems to deal with uncertainty 
and surprise essential. However, how all these complex processes act in concert and 
under which conditions they lead to the sustainable governance of environmental 
resources are questions that have remained, so far, relatively unanswered. This book 
aims at addressing this fundamental gap, by investigating the factors that increase 
the adaptive capacity of water governance systems to deal with climate-related 
uncertainty. It is based on high-quality research on a sensitive and timely topic, with 
important political implications, and it focuses on two cases on which, despite the 
(diverse) development challenges they face, the existing literature has had little to 
say to date. 

 To do all this, the political science literature and methodology have been dynam-
ically combined with those of other disciplines, such as international relations and 
geography, building on the relevant literature on prospects of confl ict and/or coop-
eration over the management of common resources, institutional and multilevel 
governance theories, and the more recent studies on climate change adaptation. The 
fi nal goal of this book is to shed light on how the different institutional determinants 
of water systems (organised in the categories of fi nances and risk; government and 
governance; human and social resources; information management; and infrastruc-
ture) interact at different levels to produce more or less adaptive governance arrange-
ments for the management of water resources. 

 The two river basins that were chosen to perform this kind of analysis are of the 
Po River, situated in Northern Italy, and the Syr Darya River – a transboundary river 
fl owing in the Central Asian region but here considered only in its Kyrgyz part. 
Their water governance systems are fi rst studied in isolation and then compared to 
explain the observed adaptive outcomes on the basis of the distinctive conditions 
displayed by the two cases. In fact, despite sharing similar geographical and  climatic 
characteristics, these river basins present obvious diversities in socio- economic, 
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political and cultural terms. This way, it becomes possible to make inferences on the 
institutional capabilities of adaptation that are context-specifi c, while remaining 
endowed with some generality. 

 To investigate the proposed research question, a number of expert interviews in 
both Italy and Kyrgyzstan were conducted, aimed at assessing the degree to which 
the hypothesised determinants of institutional adaptive capacity are present and 
interact with each other to produce different types of governance arrangements. 
From here, four ideal models of water governance are derived, defi ned according to 
the degree of adaptive capacity of their components (i.e., on the basis of the specifi c 
nature of the measures that institutions are adopting – or not – to respond to the 
prospected impacts of climatic and socio-economic changes): the Syr Darya case is 
classifi ed as reactive-incremental, while the Po River basin, characterised by a 
higher presence of proactive and preventive measures, fi ts more the proactive- 
incremental type. The comparison between the two case studies also allows identi-
fying a number of specifi c determinants that are supposedly more favourable to 
adaptation (‘bridges’) and others that act as ‘barriers’ to it when interacting with 
each other across multiple and connected governance levels. 

 In conclusion, this book presents a number of policy recommendations for trans-
forming resistant or incremental water governance systems into adaptive ones. This 
is a fundamental step to adequately respond to the prospected impacts of climate 
change on water systems: not because climate change is the only or the gravest 
problem they face, but because it acts as an accelerator of already existing tensions. 
Therefore, transformative governance systems capable of responding to and incor-
porating uncertainty and of reducing vulnerabilities will be a key requirement to 
prevent confl icts over water resources from arising and threatening the livelihoods 
and survival of individuals, human communities and societies.  

  London, UK     Beatrice     Mosello    

Preface
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    Chapter 1   
 Governing Water in Times of Climate 
(and Other) Changes 

 Nothing is more useful than water: but it will purchase scarce 
any thing: scarce anything can be had in exchange for it. 
A diamond, on the contrary, has scarce any value in use: but a 
very great quantity of other goods may frequently be had in 
exchange for it. 

(Adam Smith, “The Wealth of the Nations” (1776)) 

          Abstract     Water is a natural resource that like others has the potential to trigger 
confl icts over its availability and use; unlike others, however, it is also indispensable 
for human and other life. Current and future climate and socio-economic changes 
have and will have an impact on water and its management. In the past, the focus 
was put on the ‘good governance’ of water resources, and in particular on the 
derived framework of Integrated Water Resources Management (IWRM). But tradi-
tional water governance, assuming the replication of stable conditions in the past, 
may not be able to address the challenges posed by climate and other changes to the 
allocation and regulation of water resources for different economic and human uses. 
Increasingly, scholars have focused on the adaptive and integrative nature of gover-
nance systems, which has led to an abundant body of research investigating the 
adaptive capacity of water regimes. While it is acknowledged that institutional 
adaptive capacity will enable to arrive at a governance system that integrates uncer-
tainty, and copes with and responds to changes, it remains unclear how this process 
will unfold in practical cases. Introducing the aspiration of the present book to 
address such critical research question, this chapter recalls the historical importance 
of water for human populations, and how institutions have traditionally served to 
address the resource-related challenges of scarcity, allocation and use in the past. 
On these bases, it then makes the case for the need of achieving a better understand-
ing of the processes and conditions that lead to institutional adaptive capacity in the 
water sector.  

  Keywords     Water governance   •   Water resources management   •   Institutions   • 
  Climate change   •   Socio-economic changes   •   Adaptive capacity  
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1.1              The Mission: Addressing the Water Governance 
Challenge 

 Water is a fugitive resource, one that crosses political boundaries without a passport 
in the form of rivers, lakes, aquifers and clouds, linking users across national fron-
tiers, societies and communities in a unique, shared system. Like other natural 
resources, water has the potential to trigger confl icts over its availability and use. 
Unlike other natural resources, however, water is also indispensable for the survival 
of human populations, animals and plants. To put it simply, water is indispensable 
for life. For this reason, in recent years, the prospect of future “water wars” amongst 
states and communities has raised particularly alarmist responses, and has fed a 
lively debate amongst politicians and academics alike on the probability for such 
inauspicious threats to become reality. 

 At the same time, evidence for anthropogenic climate change has become more 
and more obvious, together with the realisation that it will harshly impact on natural 
environments as well as socio-economic systems worldwide. According to some 
scientists, we are witnessing the advent of a new geological period, called the 
‘anthropocene’, which is demarcated by the predominance of human actions that 
are capable of signifi cantly moulding the ecological world (Crutzen and Stoermer 
 2000 ). Thus, humans are no longer mere observers of bio-physical or bio-chemical 
processes, but have become major contributors to them, and assumed a special role 
in  managing  them, too. The Fifth Assessment Report, the most recent assessment 
by the Intergovernmental Panel on Climate Change (IPCC), very clearly delineated 
the crucial linkage between climate change and related resource management issues, 
including water. The report also highlighted that climate and water cannot be treated 
independently from one another, especially since water is the primary medium 
through which climate change impacts will be experienced (IPCC  2014 ). 

 Indeed, the signifi cance of the climate and water nexus emerges as fundamental 
to economic development globally. Modifi cations of the hydrological cycle will 
impact on both rich and poor (although signifi cantly more on poor), whether through 
too much, or too little water (IPCC  2014 ). In addition, by increasing the variability 
and unpredictability of water supply, climate change will strongly affect the link-
ages between water, land use and energy. For example, intensive groundwater 
extraction for electricity generation, subsidised by the government in order to reduce 
dependency on fossil fuels, has already bankrupted the electricity economy in India. 
This, in turn, resulted in more and more power cuts in urban areas. In other cases, 
biofuel production is demanding prime agricultural land and water, contributing to 
food price spikes and competition for land and water rights, as sovereign and com-
mercial investors begin to acquire tracts of farmland in developing countries (Allan 
et al.  2012 ). 

 Governance regimes for natural resource management, particularly in the water 
sector, have been indicated by the research community as a fundamental entry point 
to address the climate change challenge – a challenge that will consist not only of 
reduced amounts of water resources (water scarcity), but that will also, and 
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 importantly, have to do with  how  water is managed to guarantee its fair and sustain-
able allocation and use (GWP  2000 ; UNESCO  2006 ; UNDP  2006 ). In fact, while 
the improvement of engineering and technology has allowed human societies to 
access increasing water supplies, it has simultaneously encouraged them to take 
water resources for granted. Current institutions for water management are based on 
the assumption that demand can righteously exceed supply. However, facing grow-
ing populations, as well as the effects of climate change, the same institutions will 
need to learn how to operate in a completely new scenario. This means that there 
may no longer be enough water for everything and everyone – what some authors 
have termed as “ the end of abundance ” (Zetland  2011 ). To cut a long story short, it 
is not a problem of scarcity  per se , but of how a given stock of water (which is a 
 fi nite  resource) is allocated in a changing environment to satisfy all economic and 
social demands without giving rise to confl icts between uses and users. 

 Many studies exist on the topic, recognising the essential functions of gover-
nance regimes in managing variability (seasonal and local) in water supply and 
delivery, through the construction and management of regulating infrastructure, but 
also the establishment of rules (permits, ownership rights, laws, regulations) (UNDP 
 1997 ,  2006 ). The question, however, is whether governance regimes will be able to 
continue to work along the same lines, i.e., whether they will have the required 
capacity to adapt to climate-related changes, inherently combined with and exacer-
bated by socio-economic processes. In fact, while the challenges that climate change 
poses to water resources at the global, regional, national and local levels are increas-
ingly better understood by the scientifi c community, research on how to cope with 
them remains scattered (e.g. IPCC  2014 ). One of the main diffi culties in this sense 
derives from the uncertainty that continues surrounding the climate change dis-
course, and stems not only from the unknown intensity and danger of risks and 
hazards brought about by a potentially warmer world, but also from the very nature 
of the knowledge system that is used to map climate impacts (Carter et al.  2007 ). 

 In addition, most social systems typically embed rules or tools to cope with  nor-
mal  ranges of uncertainty, or moderate deviations from the norm (Yohe and Tol 
 2002 ; Smit and Wandel  2006 ). However, climate change brings about a more unpre-
dictable and indeterminate form of uncertainty. Also, it will lead to irreversible 
changes in the state of the water system (e.g. reduced run-off contribution from 
glacier and snow melt, shifts in seasonality, and increasingly consecutive dry years) 
that may lie outside or beyond the boundaries of the past and present coping ranges 
of water governance regimes (Yohe and Tol  2002 ; Smit and Wandel  2006 ; IPCC 
 2014 ). Some scientists described climate change impacts in terms of a move from 
stationarity to non-stationarity, or from a pattern that is predictable to no pattern at 
all (e.g. Kiang et al.  2011 ). For instance, 100-year fl oods will happen more fre-
quently than once per century; temperatures will vary in a greater range; droughts 
will get longer, and so forth. In other words, climate change implies that water 
governance regimes cannot approach the future based on the assumption that the 
relatively stable conditions of the past will be simply replicated: the move to a “ new 
normal ” makes it diffi cult to apply traditional knowledge systems to reduce the 
consequences of novel disruptions (Zetland  2011 ). Therefore, fundamental shifts in 
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how water governance regimes operate, and how they interact across local, regional, 
national and transboundary scales are required; and this makes the capacity of gov-
ernance systems to deal with uncertainty and surprise essential (Pahl-Wostl  2007 ; 
Pahl-Wostl et al.  2010 ). 

 Analysing the dynamics of multi-level resource governance systems is a fasci-
nating, and yet underdeveloped area of research (Pahl-Wostl  2007 ). Relevant con-
ceptual frameworks in social science (e.g., regime theory, game theory, new 
institutional economy) remain relatively weak in their ability to make sense of the 
complex, context-dependent dynamics of such governance regimes (Harrison  2006 ; 
Ostrom  2007 ). Notwithstanding, they constitute a useful starting point from which 
to investigate the conditions that help build the capacity of water governance sys-
tems to cope with and respond to climate change and variability. This book situates 
itself within this research niche by proposing a multi-factor analysis of the interplay 
between climate change and climate variability, water and socio-economic and 
institutional factors to understand the means and gaps in the adaptive capacity of 
water governance systems. It does so by drawing on insights from institutional theo-
ries, including the analysis of social learning and regime transition, combined with 
the more recent literature on multi-level governance and adaptive management. Two 
river basins are then compared to illustrate how shared/diverse conditions combine 
with each other and across scales to produce different adaptive outcomes in the 
management of water resources. In what way is this work then different from previ-
ous studies, one may ask? The answer simply rests with the fact that it addresses the 
role of institutions and socio-economic dynamics, which has so far been given con-
siderably less attention than the interplay between climatic change and hydrological 
resources (on which signifi cant advances have been made in recent years, see: IPCC 
 2014 ). 

 Institutions have always played, and continue to play, a fundamental role in the 
management of natural resources within human communities. However, what are 
the conditions that determine the evolution and learning of institutions towards 
responding to uncertain change? What needs to be modifi ed in the current practices 
of water governance to make them adaptive to climate change? What is the most 
appropriate governance level for climate change adaptation to occur? Which actors 
should participate in decision-making on water resources management? Finally, 
what is the ‘magic formula’ to ensure that human societies can effi ciently and sus-
tainably govern their water resources? It is hoped that this book, if not able to defi -
nitely answer all of the above questions, will at least add to the research efforts that 
generations of scholars have devoted (and are still devoting) to shed light on how to 
cope with the climate change challenge.  
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1.2     Water Is Essential for Life, and We Have Always 
Known It 

 Being a crucial resource for life, water has been at the centre of human concerns 
since the fi rst communities started to form. Individuals and societies have struggled 
throughout time and space to understand how to guarantee the availability and qual-
ity of water for human survival, and how to distribute water resources in an equita-
ble and transparent manner so as to avoid or at least reduce social confl ict. The 
management of rivers, lakes, streams, underground and over ground reservoirs has 
oftentimes been the activity around which states and governments arose and con-
solidated. For example, in the Ancient Mesopotamia, where the Tigris and Euphrates 
rivers fl owed, valleys were rendered fertile by centuries-old deposits of soil, thus 
consenting, for the fi rst time in history, the growing of surplus food. At the same 
time, however, the unpredictability of the Tigris and Euphrates’ waters called for 
collective action to protect the marshy, low-lying land from fl ooding. As surplus 
production increased and as water resources management became more and more 
advanced, a process of urbanisation was also initiated, leading to the development 
of one of the most illustrious civilisations in history: the Sumerians. Similarly, pub-
lic works were organised in the Ancient Egypt to clean clogged irrigation canals. 
Later, this simple but vital task became the basis upon which the power structure of 
the Egyptian society was built. 

 Initially, therefore, human beings and communities matched their activities to the 
nature of water resources; civilisations developed along rivers where the soil was 
more fertile, and around natural harbours where the trade of goods and knowledge 
was facilitated. At a certain point in history, however, engineers learned how to do 
the reverse, i.e., how to match the nature to their needs, for example by bringing 
freshwater to cities by means of wells and aqueducts, or by building dams and 
ditches for storage and irrigation purposes. Clearly, these interventions were limited 
by the amount of energy that was required to pump water over hills, and by the 
availability of materials necessary to store large quantities of water. These restric-
tions, in turn, meant that most water management decisions remained local (Ostrom 
 1990 ; Wiegandt  2008 ), and so did confl icts and tensions over water resources (Wolf 
 2007 ; Trawick  2008 ). 

 In economics, there are two characteristics that fundamentally determine the best 
way to manage a particular good (in this case, water): use and access, or rivalry and 
excludability (see discussion in Chap.   2    ). Nevertheless, this type of classifi cation 
could easily change, for example, if resources were privatised by modifying the 
degree of excludability and hence the possibility of accessing the good, or by 
 altering the balance between supply and demand, which leads to more or less scar-
city (or abundance). Methods to manage natural resources, of course, could also 
fail; in turn, mismanagement bears the potential to result in confl icts over alloca-
tions. Confl ict, though, does not have to be the obvious fi nal outcome; it can be 
prevented through long-term solutions that impede scarcity from turning into per-
sistent shortage. In this sense, political decisions over the parameters of use and 
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access can substantially change the availability and quality of the resource, together 
with the evolution of other factors that are nonetheless subject to uncertainty, and 
hence diffi cult to estimate. While we cannot predict  with perfect confi dence  the 
extent to which populations will grow in the next decades, or to which climate 
change will impact the hydrological cycle, we can modify and control the rules and 
institutions that stand at the basis of water extraction, allocation and use. 

 Institutions, therefore, would seem to be a key factor to prevent “ the end of water 
abundance ” (Zetland  2011 ) from translating into the much-feared water wars fore-
casted by some authors (Gleick  1993 ; Homer-Dixon  1994 ; Klare  2001 ; Shiva  2002 ). 
Indeed, empirical research has demonstrated that confl icts over water resources 
merely result from instances in which the political allocation of water resources 
“ leaves winners with abundance and losers with shortage :  the problem is not a lack 
of water as much as a lack of water management ” (Zetland  2011 , p 211). Understood 
as “ systems of rights ,  rules ,  and decision - making procedures ” (Young  2008 , p 4), 
institutions can hence provide a response to the problems of water management. In 
that, they give rise to social practices, assign tasks to participants in those practices, 
and govern the interactions among the occupants of the various roles, thereby 
enhancing cooperation between and within human communities (North  1990 ; 
Young  1999 ). Of course, especially in the environmental fi eld, institutions can be 
subject to complications. This derives from the fact that the level of socio-political 
organisation at which a given environmental and/or resource-related issue is 
addressed is not always the optimal one (Ostrom  1990 ). This is also because the 
design of institutions that correctly match the relevant biophysical system is compli-
cated by the impact of anthropogenic forces (Young  2008 ; Rockstrom et al.  2009 ; 
Gunderson and Holling  2002 ). 

 If the goal is to explain institutional behaviour in terms of uncertain climatic and 
socio-economic changes, it is fundamental to analyse the complex interactions 
between institutions for water resources management across multiple scales. This 
way, the spatial and dynamic dimensions of water resources management can be 
understood and adequately taken into account, leading the researcher to look at 
 processes  rather than static factors. To this end, the concept of governance, described 
as “ the set of regulatory processes ,  mechanisms and organisations through which 
political actors directly or indirectly affect the use ,  development and management 
of water resources and the delivery of water services at different levels of society ” 
(Rogers and Hall  2003 , p 4), allows to explore current instances of water resources 
management. Importantly, attention needs to be directed to those processes that 
build and/or enhance the capacity of institutions (considered as constituting parts of 
governance systems) to affect the use, development and management of water 
resources even under non-stationarity, or rapidly evolving circumstances (Tompkins 
and Adger  2004 ). 

 In the past two decades, studies of different governance regimes and outcomes in 
the water sector have sought to identify the conditions that produce effective results 
in terms of “ good governance ” (UNDP  1997 ), or the broadening of the participation 
base to ensure the durability of solutions evolving from negotiation and consultation 
(UNDP  1997 ,  2006 ). From these studies, a number of frameworks for water 
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resources management have surfaced, such as the one of Integrated Water Resources 
Management (IWRM) (e.g. GWP  2000 ; Allan  2003 ; Hassing et al.  2009 ). The focus 
on good governance and IWRM has been undoubtedly useful for drafting a theoreti-
cal and normative basis upon which water managers could construct practical solu-
tions for the day-to-day management of water resources (UNECE  2009 ). However, 
a better understanding of the ways in which these frameworks address the chal-
lenges posed by climate change is still missing. 

 It is only recently that scholars and practitioners have started talking about adap-
tive and integrative governance systems. By criticising traditional command and 
control approaches (Meinzen-Dick  2007 ), the new focus tries to be more suitable 
for managing uncertainty (Engle et al.  2011 ). An abundant literature on adaptive 
processes has fl ourished as a consequence, looking at how systems have handled 
either past variability, or shocks outside past and present coping ranges (Pahl-Wostl 
and Sendzimir  2005 ; Pahl-Wostl  2007 ; Engle  2010 ; Huntjens et al.  2011 ). Moreover, 
an increasing number of studies have been devoted towards improving the under-
standing of adaptation and adaptive capacity in water governance systems. On these 
lines, adaptive governance and the importance of learning mechanisms have been 
identifi ed as essential tools for managing socio-ecological systems during periods 
of gradual as well as abrupt change (Folke et al.  2005 ; Pahl-Wostl  2007 ; Armitage 
 2008 ). More generally, the concept of adaptive capacity, indicating the primary 
human mechanisms for managing system resilience, or the “ ability to recover or 
adjust to change through learning and fl exibility so as to maintain or improve into 
a desirable state ” (Engle and Lemos  2010 , p 4), has gradually entered the climate 
change adaptation research and practitioner agenda. While it is understood that 
institutional adaptive capacity should be established in order to facilitate systemic 
response (and eventual transformation) to change, it still remains unclear  how  this 
process should occur.  

1.3     Why This Book and What Can You Expect? 

 The main goal of this book is to contribute to an improved understanding of the 
conditions and processes that build the capacity of institutions in the water sector to 
adapt to change, risks and uncertainty. Taking inspiration from existing research on 
the institutional dimensions of adaptive capacity (presented in Chap.   2    ), we propose 
a typology of water governance systems based on the degree to which change is 
incorporated into action. More specifi cally, we try to answer the question of what 
conditions defi ne the higher or lower capacity of institutions to respond to climate- 
induced (affecting water resources availability) and socio-economic (affecting 
water resources demand) modifi cations. Chapter   3     outlines the methodology used to 
this end, thereby describing the expert interviews that were conducted in two river 
basins, the Po in Northern Italy and the Syr Darya in Kyrgyzstan, in order to under-
stand the barriers and bridges to the capacity of institutions in the water sector to 
adapt to climate and socio-economic changes. 

1.3 Why This Book and What Can You Expect?
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 Chapters   4     and   5     present the fi ndings of the study that was conducted for the Po 
River and the Syr Darya River, respectively. Accordingly, institutions in the Po 
River, characterised by a higher presence of proactive and preventive measures, 
were found to be proactive-incremental in terms of their response to change, while 
the Syr Darya River ones were more reactive-incremental. In particular, for the Po 
River basin, we demonstrated that although response and preparation actions tended 
to prevail, some proactive adaptation was also initiated. This was particularly done 
under the lead of the Po River Basin Authority, and in order to implement environ-
mental directives and legislation coming from the European Union. Instead, for the 
Syr Darya River basin, we found that proactive adaptation was almost non-existent. 
Only some attempts in this sense have been made by international organisations 
within the framework of pilot projects, especially in terms of disaster risk manage-
ment (DRM). However, more time will be required in order to be able to measure 
their effectiveness. Therefore, this second case study fi tted the reactive-incremental 
governance framework category. However, if international organisations and donors 
were not considered, it would rather fall into the resistant category. 

 Chapter   7     concludes by reaffi rming this book’s main message that multi-level 
dimension is important to defi ne whether a given governance arrangement will be 
more or less adaptive to respond to climate-related (but also socio-economic) 
changes. Indeed, it was found that the identifi ed determinants of adaptive capacity 
combined across multiple governance levels to produce a specifi c adaptation out-
come. This means that adaptive solutions are not only individual initiatives at the 
community level, or national/international policy and institutional measures, but 
need to stretch horizontally and vertically to coherently involve a multitude of dif-
ferent actors (e.g. NGOs and the private sector) in order to build bridges to over-
come barriers. It was also demonstrated that proactive responses to climatic and 
socio-economic changes tended to be triggered by top-down processes, whereby 
external actors at the international and/or regional level intervene directly by means 
of operational decisions, or indirectly by enacting policies and regulations. In turn, 
reactive responses occurred in the form of concrete interventions at the local level 
(within villages, municipalities, or provinces). Therefore, the implementation of 
operational adaptation decisions followed a bottom-up process, starting from more 
localised levels to be then scaled up towards higher governance levels. 

 Interestingly, these two forms of vertical governance (bottom-up and top-down) 
converged at the national level, thereby indicating the fundamental political and 
decision-making role that the state retains in the environmental fi eld. It also empha-
sises the requirement for the national level to ensure coordination between decen-
tralised water management authorities, as well as an integrated approach that takes 
into account all water-related sectors such as agriculture, energy, and DRM. All in 
all, it was found that it is the interaction between different determinants that stands 
at the basis of the occurrence (or not) of adaptation processes in multi-actor settings, 
eventually leading (or not) to structural change in the governance regime as a whole. 
At the end of Chap.   7    , the results of our analysis are translated into a number of 
more concrete recommendations aiming to be used in the policy-making process on 
sustainable water management in times of global change.     
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    Chapter 2   
 Water Governance Throughout History 
and Science 

          Abstract     Far from being pioneering in terms of trying and understanding how 
water and human beings and societies interconnect, this work starts by presenting 
an overview of the previous literature that exists in this domain. The analysis, fi rst, 
draws on the academic debate that portrays water-related problems and scarcities as 
the result of mismanagement and ineffective policy decisions. Thus, we look in 
detail at the new paradigms of Integrated Water Resources Management (IWRM) 
and Adaptive and Integrated Water Resources Management (AIWM). Turning to 
political science and International Relations (IR) theories, this chapter then equips 
the reader with a thorough defi nition and understanding of governance (vertical and 
horizontal governance, multi-level governance, water governance, and adaptive 
governance) and institutions (their concept, institutional change, institutions across 
scales and institutional adaptive capacity). We fi nd there have been relatively few 
empirical studies on how institutions and governance mechanisms systematically 
build – or not – their adaptive capacity to respond to the expected impacts of climate 
change in the water sector. We attempt to move the analysis of institutional adapta-
tion mechanisms away from a mere focus on organisational learning towards look-
ing at the interactions and development process of institutions. Finally, and given 
the inherent multi-scale nature of water resources management, the perspective of 
those scholars focusing on how governance stretches across spatial and temporal 
levels is presented. The chapter concludes by emphasising the need to establish and 
reinforce institutional adaptive capacity to facilitate system transformation towards 
the integration of uncertainty and the consequent ability to respond to change. 

 Human progress is neither automatic nor inevitable. We are 
faced now with the fact that tomorrow is today. We are 
confronted with the fi erce urgency of now. In this unfolding 
conundrum of life and history there is such a thing as being too 
late… We may cry out desperately for time to pause in her 
passage, but time is deaf to every plea and rushes on. Over the 
bleached bones and jumbled residues of numerous civilizations 
are written the pathetic words: Too late. 

(Martin Luther King Jr. 1967) 
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However, from the literature it remains unclear how this process does or should 
occur, thus highlighting the need for a dynamic multi-level analysis of water institu-
tions and how they respond to change.  

  Keywords     Institutional change   •   Water confl ict   •   IWRM   •   AWRM   •   Multi-level 
governance   •   Adaptive governance  

2.1              Sharing Waters Between Engineers, Hydrologists 
and Social Scientists 

 Once a technical topic that exclusively belonged to the fi elds of engineering and 
hydraulic, water has gradually developed into an object of interest for the social sci-
ences too, especially after the raising of alarmist prospects of scarcity-induced 
“water wars” in certain regions of the world. Most studies in this domain have cor-
rectly understood that it is not a matter of water scarcity  per se : water can cause 
violence between human communities also because of the ways in which it is man-
aged and allocated, i.e. its governance. Concerns over development and sustainabil-
ity issues, combined with uncertainty related to climate change, have further 
encouraged studies in this direction, resulting in a rich literature that predominantly 
focuses on how water resources are and should be managed, by whom, and for 
which purposes. 

2.1.1     Water: A Source of Confl ict or Cooperation? 

 Water is considered a common pool resource (CPR), one that is shared by multiple 
users, crosses political and administrative boundaries, and is essential for the very 
survival of human beings. It comes as no surprise, therefore, that issues related to its 
management have attracted the attention of a considerable number of scholars in 
different disciplines. In particular, studies about the potential for water to fuel con-
fl icts between individuals, societies and even states have fl ourished in recent years. 
The compelling argument made by the Indian physicist and internationally renowned 
activist Vandana Shiva about the prospect of so-called water wars is a case in point 
(Shiva  2002 ). 1  Indeed, the question of natural resources shortages (including water) 
was already at the centre of the global policy agenda in the early 1990s, largely as a 

1   According to Shiva ( 2002 ), the emergence of a corporate culture and the historical erosion of 
communal water rights are likely to lead to the deprivation of water rights for the world’s poor, 
which, in turn, will trigger water wars within and between human societies. 

2 Water Governance Throughout History and Science
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result of the end of the Cold War and the subsequent decline of traditional security 
threats. 2  

 In this debate, scholars aligned themselves along two main positions. On the one 
hand, Neo-Malthusian authors (Gleick  1993 ; Homer-Dixon  1994 ; Klare  2001 ) sug-
gested that the growth of the world’s population inevitably brings mankind to a 
disproportionately high rate of resource consumption. In turn, “ scarcities of renew-
able resources will precipitate violent civil or international confl ict ” (Homer-Dixon 
 1994 , p 5). 3  On the other hand, proponents of the Cornucopian approach offered a 
much more positive view of the relationship between natural resources and confl ict. 
According to them, thanks to new technological innovations, “ an overall abundance 
of resources will compensate for population growth ,  so that the threat associated to 
resource scarcity is minimised ” (Lomborg  2001 , p 128). Both the Cornucopian and 
the Neo-Malthusian perspectives, however, have been extensively challenged. The 
political scientist Niels Petter Gleditsch, for example, called for a clearer distinction 
to be made between simple resource scarcity and environmental degradation, and 
for taking into due account the role of ingenuity, or “ the capacity of human beings 
and societies to adapt to change ” (Gleditsch  1998 , p 387). 

 As a crucial resource for the survival and development of human societies, water 
occupies an important position in the debate on natural resources and confl ict, to the 
point that it has come to be associated with security concerns, a phenomenon defi ned 
as the “ securitisation of water resource management ” (Phillips et al.  2006 , p 20), or 
“ the association of water issues to national security concerns ,  taking them out of the 
normal domain of technical management and placing them in the secret and closed 
domain of security offi cials ” (Buzan et al.  1998 , p 24). More generally, the spectre 
of growing competition between states over water resources has produced a special-
ised literature within IR, which describes water both as a historical and future cause 
of interstate warfare. A number of articles, dating back to the 1950s, persuasively 
identifi ed a causal connection between environmental stress and political decision- 
making (e.g., Wittfogel  1956 ; Toynbee  1946 ). 4  Without going into detail, it is 
important to acknowledge that these studies have contributed to linking the ways in 
which societies manage water with their social structure and political culture. 

2   In the 1990s, critical or non-traditional security studies broadened the understanding of national 
security threats to include not only military and economic threats but also environmental and social 
ones (e.g. Buzan et al.  1998 ). 
3   This idea falls under the concept of “environmental security” that describes the increasing risk of 
confl ict as a consequence of resource scarcity. According to Thomas Homer-Dixon ( 1994 ), one of 
the most prominent exponents of this school of thought, resource scarcity generates confl ict within 
a state in two primary ways: (a) by driving elites to “capture” resources, thus marginalising power-
less groups in the process; and (b) by having a debilitating effect on economic and social innova-
tions, and determining an “ingenuity gap” which condemns already poor countries to a condition 
of permanent underdevelopment. 
4   The historian Karl August Wittfogel, for example, observed that the drive to manage water in 
semiarid environments led to the dawn of institutional civilisations, as well as to particularly auto-
cratic and despotic forms of government (Wittfogel  1956 ). In contrast, Arnold Toynbee argued that 
the impetus toward civilisation became stronger with greater environmental stress (Toynbee  1946 ). 

2.1 Sharing Waters Between Engineers, Hydrologists and Social Scientists



16

 Yet, it must be recognised that the global picture is not as bleak as the authors of 
water wars have tended to portray it. For example, some scholars have noted that if 
securitisation triggers confl ict over water resources, de-securitisation can be a via-
ble and optimal long-range solution to water management problems (Daoudy  2007 ). 
According to the political scientist Marwa Daoudy, the “de- securitisation of water 
resources management can open the way to negotiated agreements between and 
among states ,  and the consequent sharing of benefi ts ” (Daoudy  2007 , p 25). 
Similarly, water experts like Aaron Wolf and Jesse Hamner have strongly rejected 
the confl ict-inducing nature of water, claiming instead that historical evidence 
shows that governments have always found innovative and cooperative solutions to 
reduce tensions derived from the management of transboundary waters. Their 
 Transboundary Freshwater Dispute Database  confi rmed the “ cooperation - inducing 
characteristics of transboundary waters ” (Wolf and Hamner  2000 ), and led to the 
conclusion that “ violence over water does not seem strategically rational ,  hydro-
graphically effective ,  or economically viable. Shared interests along a waterway 
consistently outweigh water ’ s confl ict - inducing characteristics ” (Wolf  2007 , p 7). 5  

 These studies concentrated mostly on international transboundary water 
resources, i.e., on sources of freshwater that are shared by multiple states, each with 
their own values and needs associated with water use. More recently, scholars have 
also started paying attention to water-related problems occurring between stake-
holders within the same national context. This is a welcome shift in emphasis since 
the history of water-related violence is characterised by “ incidents at the sub - 
national   level between tribes ,  water - use sectors ,  and states / provinces ” (Wolf  2007 , 
p 253). Some authors have even suggested that as the scale drops, the likelihood and 
intensity of violence goes up (Giordano et al.  2002 ). Accordingly, it makes sense to 
temporarily leave aside concerns regarding the prospects of confl ict/cooperation 
over water resources at the  inter -national level, and rather investigate problems that 
may emerge at the national and sub-national levels. 

 Sandra Postel, director and founder of the Global Water Policy Project, was one 
of the fi rst authors to focus on water-related issues at the subnational level (Postel 
 1999 ). Postel observed that water, unlike other scarce consumable resources, is used 
to fuel all facets of society, from biologies to economies, aesthetics, and religious 
practices. Therefore, there is no such thing as managing water for one single pur-
pose: all water management serves multiple objectives and hence, by defi nition, is 
based on confl icting interests. Within a state, these interests include domestic use, 
agriculture, hydropower generation, recreation, and environment – any two of 
which are regularly at odds. The chance of fi nding mutually acceptable solutions 
drops precipitously the more actors are involved in the game. As described in the 
case studies proposed by Jon Martin Trolldalen, these confl icting interests represent 
a microcosm of the international setting, while also having a direct infl uence upon 

5   The “Transboundary Freshwater Dispute Database” is a project of the Oregon State University 
Department of Geosciences in collaboration with the Northwest Alliance for Computational 
Science and Engineering. It seeks to compile a data set covering every reported interaction over 
water going back 50 years. 
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it (Trolldalen  1992 ). Trolldalen’s work is particularly useful to sidestep the common 
trap of treating nations as homogeneous, rational entities, and to more explicitly link 
internal with external interests. 

 Narrowing down the analysis to the state and community levels, it is worth citing 
the work of Tony Allan, a laureate of the Stockholm Water Prize in 2008. Allan 
identifi ed fi ve paradigms of water management (Allan  2003 ). At fi rst, water use 
increases as societies experience industrial modernity. During this phase, resource 
capture is done intensively, whether through dams, irrigation channels, or ground-
water pumping schemes; the ‘hydraulic mission’ is central to the development of a 
state. In turn, large-scale water capture gives rise to environmental concerns and 
management practices become refl exive. The refl exive modernity paradigm is 
driven by the rationality of environmental awareness, which emphasises sustainable 
water allocation practices. These can progress into valuing water economically and 
introducing water effi ciency measures. Once water management is treated as a 
political and institutional process, paradigms such as the Integrated Water Resources 
Management (IWRM) (see Sec.  2.1.2 ) start playing a central role. Therefore, if a 
basin state is in the refl exive modernity paradigm, it will almost automatically adapt 
to the changes that occur in the natural environment. According to Allan ( 2003 ), 
this adaptive capacity is further increased as the water system moves to the fi fth 
paradigm, which is holistic and inclusive of all interested stakeholders. 6  

 In parallel to the political science and IR literature on water-related confl ict and 
cooperation, there exists another stream of literature specifi cally examining the 
issue of climate change. Here, the focus is on how climate change affects decision- 
making and international relations, and how it challenges traditional state authority 
by encouraging the emergence of new transnational actors on the global scene (e.g. 
Choucri  1995 ; Luterbacher and Sprinz  2001 ; Bodansky  2001 ). In turn, concerns 
about climate change and its impacts on water resources have laid the basis for the 
emergence of new management paradigms that prescribe adaptation and respon-
siveness to change (e.g. Gleick  1992 ; GWP  2000 ; Ludwig et al.  2009 ; Adger et al. 
 2007 ). The present book, by investigating the conditions that enable institutions in 
the water sector to effectively address the impacts of climate change, aligns with 
these studies. Before getting there, however, it is important to analyse the origins 
and characteristics of existing water management paradigms in order to adequately 
frame the research question within the context of current theories and hypotheses, 
and thus build on, rather than duplicate or try to substitute, other scholars’ research 
efforts.  

6   However, Allan ( 2003 ) also pointed out that not all states are in the paradigm of refl exive moder-
nity. While the ‘North’ or developed states have gradually moved to this stage, states in the ‘South’ 
are often still expanding their hydraulic mission. 

2.1 Sharing Waters Between Engineers, Hydrologists and Social Scientists
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2.1.2     Old and New Approaches to Water Resources 
Management: What Is Still Missing? 

 Framing water challenges as governance challenges has allowed politics to enter the 
discourse on water resources management. Understanding water-related problems 
as deriving from a combination of natural (scarcity) and social (mismanagement) 
causes has also suggested that it might be necessary to fundamentally rethink exist-
ing water management paradigms. Historically, water resources management has 
followed four main modalities (Ciervo  2009 ). At fi rst, there was only local subsis-
tence, meaning that individual property was not defi ned, and water resources were 
managed in a collective way within river-based systems, using simple infrastruc-
tures that required little maintenance and monitoring. 

 With the emergence of national states, community control was gradually elimi-
nated, and a second model of water resources management was introduced: the 
agrarian/hydraulic state, exemplifi ed by the cases of Ancient Egypt, Mesopotamia, 
and China. These states were primarily founded on the discipline and management 
of water resources, which occurred at a higher scale, thereby allowing for signifi -
cant interventions on the supply side. Furthermore, more human and fi nancial capi-
tal was available for investments in the construction and maintenance of water-related 
infrastructure. As a result, ‘ordinary’ ventures such as the construction of wells 
were supplemented with the fi rst grandiose infrastructure projects, characterised by 
high costs and the capacity to signifi cantly modify the territory. 

 In the post-Industrial Revolution capitalistic state, the intervention scale remained 
national, since it was the state that directly participated in the provision of hydraulic 
services and infrastructure. It is in this period that water started being used for 
objectives that went beyond irrigation, and extended to all production activities, 
including the energy sector. This process, occurring primarily in Western Europe in 
the eighteenth to nineteenth centuries, culminated with the evolution of transporta-
tion, the beginning of large-scale agriculture (i.e., agro-business), the modifi cation 
of human settlements (i.e., urban concentration), and the alteration of the landscape 
(e.g., with the construction of dams and roads). The capitalistic state invented the 
use of large hydroelectric projects as instruments of regional politics to favour the 
economic development of areas that were considered as ‘under-developed’. 

 However, during this phase, the diffusion of the liberal/neoliberal culture also 
profoundly modifi ed the area of intervention of the state in favour of the market, 
which began to be considered as a more effi cient instrument for the management 
and allocation of natural resources, including water. Certain countries and regions 
experienced for the fi rst time a shift from public to private water resources manage-
ment as a consequence of the institutional reforms that were initiated by the states 
themselves in the name of economic progress and profi t. The fourth model of water 
resources management is thus characterised by the predominance of the private sec-
tor. With multinational enterprises gradually assuming a position in the water sector, 
the state is generally left with the mere function of controlling and releasing authori-
sations. While attractive in theory, this governance modality creates asymmetries 
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between those who enjoy the benefi ts and those who bear the costs, and this is 
 particularly true when the state is weak and cannot ensure that the existing laws for 
the protection of the environment and the population are respected (Ciervo  2009 ). 

 This brief historical overview effectively illustrates how, in response to changes 
that occurred within the water sector throughout time and space, new forms of gov-
ernance were introduced in a way that made water resources management progres-
sively more complex. Today, with the increase of “ privatisation and public and 
private partnerships ,  and the decentralisation of water management and services 
delivery ” (Tropp  2007 , p 22), the characteristics of the third and fourth models are 
evident at the local and national levels and in both developing and developed coun-
tries. Water governance is in the hands of a variety of agencies, institutions and 
systems, which are linked by multifaceted patterns of interaction and marked by 
problems of coordination. Current trends in the water sector reveal that the tradi-
tional role of state governments, which consisted of hierarchical control and the 
claim of a monopoly of power over water resources, is de-emphasised, while it is 
“ the private sector ,  civil society and public - private partnerships that emerge as 
alternative forms of governance ” (Tropp  2007 , p 22). 

 One of the most debated developments in the water sector has been the decen-
tralisation of public services. 7  On the one hand, it is argued that, by including ser-
vice receivers as parts of the decision-making process, the service provider – in 
most cases a central government – will respond better and in a more equitable man-
ner to local needs, thus allowing effi ciency gains to be realised from lower transac-
tion costs (e.g. Besley and Coate  1999 ; Conyers  1984 ; Shah  1998 ; Wallis and Oates 
 1988 ). On the other hand, a number of authors have observed that a lack of local 
capacity, diseconomies of scale, and the politics of local interest groups inevitably 
make the provision of decentralised services ineffi cient (e.g., Smith  1985 ; 
Wandschneider  1984 ). In the specifi c case of water resources management, decen-
tralisation to “ the lowest appropriate level ” has become one of the major compo-
nents of water reforms in the 1990s (GWP  2000 ; ICWE  1992 ; World Bank  1993 ). 
The lowest appropriate level usually means involving all stakeholders (including 
water users) in decision-making processes concerning water resources manage-
ment. For example, the concept of Integrated River Basin Management (IRBM) was 
formulated in order to take into account the fact that the basin constitutes a single 
and inter-connected natural system and that, as a consequence, the coordination of 
collective decisions has to be done at the local level. 8  In turn, this approach has 
come to represent a particularly suitable model for the Integrated Water Resources 
Management (IWRM) paradigm. 

7   Decentralisation is usually defi ned as the “ redistribution of authority and allocation of resources 
with more power being shifted away from the central or national level to lower levels of govern-
ment .” (Dinar et al.  2007 , p 852). 
8   Integrated River Basin Management (IRBM) is defi ned as “ the process of coordinating conserva-
tion ,  management and development of water ,  land and related resources across sectors within a 
given river basin ,  in order to maximise the economic and social benefi ts derived from water 
resources in an equitable manner ,  while preserving and ,  where necessary ,  restoring freshwater 
ecosystems ” (Jones et al.  2003 , p 15). 

2.1 Sharing Waters Between Engineers, Hydrologists and Social Scientists
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 The IWRM paradigm, which embodies a “ multi - objective platform of water 
resources infrastructure and institutions ” (Turton et al.  2007 , p xxxv), is one of the 
most celebrated ways of thinking about reforming current practices of water 
resources management. IWRM is not a scientifi c theory that needs to be proved or 
disproved, but rather a set of “ common - sense suggestions as to what makes up 
important management aspects ” (Hassing et al.  2009 , p 4). Elaborated during the 
International Conference on Water and the Environment, which was held in Dublin 
in January 1992, one of the greatest strengths of the IWRM consists in the provision 
of a common language to the water community that is applicable to all the levels 
(local, national and regional), and thus enables the exchange of knowledge and les-
sons learned. As defi ned by the Global Water Partnership (GWP), IWRM is a “ pro-
cess that promotes the co - ordinated development and management of water ,  land 
and related resources in order to maximise the resultant economic and social wel-
fare in an equitable manner without compromising the sustainability of vital ecosys-
tems ” (GWP  2000 , p 22). 

 The pillars upon which the IWRM approach is based (also called the Dublin 
principles) can be summarised under two main headlines: (a) all the components of 
the water cycle need to be managed as a single unit, and (b) all the relevant stake-
holders should be involved in the decision-making process to ensure that manage-
ment outcomes have greater acceptance and legitimacy (ICWE  1992 ). Thus, the 
IWRM approach offers an inclusive way to conceive the development and manage-
ment of water resources, comprising of: (a) a  social dimension , which points to the 
equitable use of water resources; (b) an  economic dimension , concentrating on the 
use of water resources and the role of water in economic growth; (c) a  political 
empowerment dimension , focusing on guaranteeing water stakeholders and citi-
zens’ equal democratic opportunities to infl uence and monitor political processes 
and outcomes; and (d) an  environmental sustainability dimension , demonstrating 
that improved governance allows for the sustainable use of water resources and 
ecosystem integrity (UNDP  2006 ). 

 In addition, IWRM relies on a strong governance framework of legislative, pol-
icy, institutional and management instruments that addresses the mismatch between 
ecological and administrative boundaries in the interest of better coordinating the 
management of land and water (GWP  2004 ). 

 While some authors have praised the IWRM approach for its capacity to cope 
with concerns related to climate vulnerability and climate change (e.g., UNDP 
 2008 ), others have identifi ed signifi cant limitations in this sense (Pahl-Wostl and 
Sendzimir  2005 ; Galaz  2007 ). Accordingly, the integrative management goals pur-
ported by IWRM would need to be supplemented with adaptive objectives in order 
to be effective in practice. These, in turn, can be enabled through governance struc-
tures and management frameworks that not only address challenges related to trans-
parency, participation and cooperation (as in the case of IWRM), but also tackle 
complexity, uncertainty, risk and change. This approach is generally referred to as 
“ adaptive management ” (Pahl-Wostl  2007 ). 

 Challenges in the implementation of both IWRM and adaptive management 
approaches are widely documented in the literature (Meinzen-Dick  2007 ; Medema 
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et al.  2008 ; Engle et al.  2011 ). As for the IWRM paradigm specifi cally, the 
 diffi culties of concretely defi ning and operationalising an integrationist agenda i.e., 
addressing the two main headlines of IWRM, are primarily linked to the timeframes 
of the policy-planning process, and to the limitations of institutional capacity at dif-
ferent levels of governance (White  1998 ). As for adaptive management, institu-
tional, organisational and technical barriers have been identifi ed in relation to the 
resource- and time-intensive processes associated with the development, implemen-
tation and monitoring of policy experiments (Medema et al.  2008 ). In addition, 
there are evident tensions between the two approaches, most notably in terms of the 
balance that needs to be struck between the search for fl exibility and experimenta-
tion in adaptive management on the one hand, and the search for legitimacy in 
IWRM through deliberative, participatory and pluralistic forums on the other (Engle 
et al.  2011 ). 

 Despite these unresolved questions, however, the increasing tendency has been 
to combine aspects of IWRM and adaptive management. Such an attempt has 
resulted, for example, in the elaboration of the Adaptive and Integrated Water 
Resources Management (AIWM) framework. The AIWM proposes a set of desir-
able characteristics that join a holistic and participative approach to water manage-
ment with learning mechanisms that address uncertainty and complexity in 
socio-ecological systems. As such, it highlights “ polycentric governance with a 
broadly based constituency ,  cross - sectoral analysis to support holistic understand-
ing of system behaviour ,  transparent approaches to communication and knowledge 
sharing ,  and diversifi ed funding through private and public sources ” (Pahl-Wostl 
 2007 ). It is useful to note that all these approaches emphasise the governance dimen-
sion. Therefore, it is also important to better understand the concept of governance, 
as well as the ways in which it applies to the water sector, especially if one takes into 
account the impacts of climate change in terms of increased uncertainty and greater 
variability.   

2.2     Understanding (Multi-level) Governance, 
Water Governance, and Adaptive Governance 

 The literature on water resources management stresses the need to govern water 
resources in accordance with the specifi c socio-economic and climatic characteris-
tics of the human and natural environment in which they are situated. To this end, 
the governance framework that is in place for the management, distribution and 
utilisation of water resources develops according to complex processes that stretch 
across time and space. Water resources management cannot be understood as an 
isolated act for which one institution or another is in charge, but rather as a dynamic 
process that ‘muddles through’ various needs and objectives according to the speci-
fi cities of a given ecological and social context. The IR literature on governance can 
offer interesting insights and arguments to inform the analysis of how such dynamic 
processes occur. 

2.2 Understanding (Multi-level) Governance, Water Governance, and Adaptive…
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2.2.1       The Concept of Governance 

 The term  governance , which comes from the Greek “to steer”, 9  has recently been 
taken by political science and IR as an alternative to  government , a concept that was 
allegedly no longer able to account for the increasing interactions of non-state actors 
on the global scene. In his book “ Change ,  Complexity and Governance in a 
Globalizing Space ” ( 2000 ), the notorious American political scientist James 
Rosenau clarifi ed the basic distinction between ‘government’ and ‘governance’. 
While the former encompasses the world of states, the latter “o ccurs on a global 
scale through both the co - ordination of states and the activities of a vast array of 
rule systems that exercise authority in the pursuit of goals and that function outside 
normal national jurisdictions ” [167]. Governance has also been defi ned as related 
to “ any form of creating or maintaining political order and providing common 
goods for a given political community on whatever level ” (Risse  2004 , p 298). 
Therefore, the concept of governance tends to be more inclusive than the one of 
government, in that it incorporates both state and non-state, and public and private 
actors. According to the United Nations Development Programme (UNDP), gover-
nance comprises the “ mechanisms ,  processes and institutions through which citi-
zens and groups articulate their interests ,  exercise their legal rights ,  meet their 
obligations ,  and mediate their differences ” (UNDP  1997 , p 12). 

 Governance also is described as ordered and intentional, and results from the 
“ instituted process that serves to guide and constrain future governing behaviour ” 
(Lowndes  2001 , p 1961). The concept further embodies the means of “ authorita-
tively allocating resources and exercising control and co - ordination ” (Rhodes 
 1996 , p 653), thus incorporating the mechanisms and social relations through which 
steering occurs, in addition to the actors it involves (e.g., state or non-state actors), 
and the structures it creates (e.g., regimes and networks). While some authors have 
reserved the term “governance” solely for non-hierarchical forms of steering, 
including either private, or both private and public actors (Risse  2004 ), broader 
interpretations cover the multiple modes through which governing can be accom-
plished (Kooiman  2003 ; Bulkeley et al.  2007 ). 

 This evidences an evolution from the top-down, centralised and hierarchical con-
cept of government to the bottom-up, decentralised and diffuse concept of gover-
nance. It represents a shift to new, more inclusive and cooperative forms of societal 
organisation, in which state governments have lost their traditional control over 
socio-political processes and goals, and networks of private and public actors have 
emerged to solve collective issues (Mayntz  2006 ; Grote and Gbikpi  2002 ). Non- 
governmental actors are no longer passive ‘citizens’, but have become active ‘stake-
holders’ (Grote and Gbikpi  2002 ) through their participation in public-private 
networks. 

9   From the Greek verb  κυβερν ά ω  [ kubernáo ] (Rosenau  1995 ). The notion of steering is prominent 
in the literature on governance, with many scholars explicitly using the word “steer” in their defi ni-
tions of (global) governance or implicitly defi ning governance in a way that suggests it involves 
efforts to steer society towards the pursuit of collective goals (Pierre  2000 ; Rosenau  1995 ,  2000 ). 
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 This discourse on the different types of governance also helps elucidate how 
roles (e.g., state and non-state, formal and informal) are negotiated in policy formu-
lation and implementation (Rhodes  2007 ). In this sense, governance modes can take 
the form of bureaucratic hierarchies, networks, and/or markets (Thompson et al. 
 1991 ). Hierarchical governance refers to the traditional model of top-down political 
systems with highly centralised governments and institutions. Instead, the network 
mode is dominated by informal institutional arrangements and the participation of 
state as well as non-state actors. At the other end of the spectrum, market-based 
modes are characterised by non-state actors interacting across formal and informal 
institutions. The concentration of these types of governance in different national 
settings tends to be infl uenced by the political regime of the country, or by “ the 
diverse economic ,  cultural and political norms and the behaviours of the legislature 
and legislators ” (Rogers and Hall  2003 , p 8). In the past few decades, the network 
and market-based modes have attracted the attention of scholars for their fl exibility 
and ability to provide access to new forms of knowledge (Kooiman  2003 ). Although 
seemingly very attractive, these modes of governance have also raised concerns for 
their non-representative membership, which might threaten the democratic princi-
ples of accountability and legitimacy. 

 Moreover, attention has started to be directed towards multi-level and distributed 
forms of governance. This initiated with studies comparing federal and centralised 
systems (Ammon et al.  1996 ; Pahl-Wostl  2009 ), and continued then with research 
on complex multi-level interactions in the European Union (EU) (Hooghe and 
Marks  2003 ). Similarly, polycentric governance systems, or “ systems of many cen-
tres of decision - making ,  which are formally independent of each other ” (Ostrom 
et al.  1961 ), have recently been discussed in relation to complex adaptive systems 
(Pahl-Wostl  2009 ). These notions of governance, sharing the capacity to simultane-
ously take into account different levels of action and interaction, will be discussed 
in Sect.  2.2.2 .  

2.2.2       Multi-level Governance 

 As an extension of the literature mentioned above, and to account for the fact that 
modern governance is no longer about “command and control” but about the disper-
sal of authority across multiple centres (Hooghe and Marks  2003 , p 233), scholars 
in mainstream political science have proposed the now-fashionable concept of 
multi-level governance. The main value of this formulation is that it allows under-
standing complexity at and between levels. More specifi cally, the vertical notion of 
multi-level governance, including the “above” and “below” levels of the state, exists 
alongside a horizontal dimension, thereby addressing the relationships between 
state and non-state actors, and new forms of public-private partnerships. 

 The concept of multi-level governance was initially proposed in the framework 
of studies on the EU, where it was taken to describe the “ system of continuous nego-
tiation among nested governments at several territorial tiers  –  supranational , 
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 national ,  regional and local ”, which was distinctive of EU policy-making (Marks 
 1993 , p 39). With this concept, Europeanists were able to analyse the diffusion of 
decision-making to informal and overlapping policy networks (e.g. Ansell  2000 ). 
Differences among scholars, however, soon started to emerge: while some con-
ceived multi-level governance as an alternative to hierarchical government, others 
viewed policy networks as nested within formal government institutions (Peters and 
Pierre  2000 ; Rhodes  1996 ). Furthermore, IR theorists examined the issue of how 
authority needs to be reconfi gured to make sense of contemporary political pro-
cesses, including multi-level governance. For example, the literature on multilateral 
cooperation and global governance sought to specify the conditions under which 
national governments create international regimes (e.g. Keohane  1982 ). More 
recently, scholars are examining how globalisation facilitates the diffusion of politi-
cal authority to subnational and international institutions (Pattberg and Stripple 
 2008 ; Andonova et al.  2009 ), as well as the proliferation of non-governmental actors 
in international governance (e.g. Keck and Sikkink  1998 ; Risse-Kappen  1995 ). A 
common idea underlying all these studies is that “ we are witnessing a partial 
hollowing - out   of the nation state ,  or institutions closely connected to it ,  as a politi-
cal authority ” (Eckerberg and Joas  2004 , p 405). This does not mean that the state 
is disappearing from the stage, but rather that its position within the policy-making 
environment is changing. 

 Overall, the concept of multi-level governance puts the accent on the multi-scale 
nature of governance systems, and on how their different levels are connected and 
interacted. The literature on multi-level governance identifi es three key dimensions 
of particular relevance for the purposes of this book. The fi rst dimension is related 
to the deregulation of fi nancial markets. It is said to have been the cause of national 
governments losing their control function to international and individual actors, 
such as markets and business corporations (Pierre  2000 , p 1). Secondly, governance 
implies a change in the interaction between different political actors, so that policy 
networks assume their own role in decision-making (Eckerberg and Joas  2004 , 
p 406). This observation suggests the need to shift from understanding decision- 
making in terms of “ discrete territorial levels ” to “ complex overlapping networks ” 
(Bache and Flinders  2004 , p 197), which also include informal institutions and 
actors. It recognises the fact that actors at the local and regional levels have taken on 
more functions, assumed more power, and grown independent of national govern-
ments. In fact, sub-national units, local governments, civil society organisations and 
networks can introduce their own policies, or coordinate efforts to infl uence policy-
making processes at different system levels. In turn, national governments have 
responded to these changes by elaborating new policy instruments that involve local 
communities and other actors (Eckerberg and Joas  2004 , p 406). Consequently, the 
third dimension of multi-level governance refers to the way in which the state is 
moving towards new strategies of coordinating, steering and networking – a prac-
tice that becomes particularly salient in transitional countries emerging out of com-
munist regimes (e.g. Stubbs  2005 ). 

 In turn, this means that political power is simultaneously moving in two direc-
tions: up to transnational levels of governance and down to local communities 
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(Pierre  2000 , p 1). In this “vertical multi-level governance” model, the state retains 
a leading role, but local governments gain more and more political infl uence within 
the state and in the international setting. Therefore, other actors can and will infl u-
ence the policy process at the local level, through sub-governmental, transnational 
networks and international organisations. For example, the EU is said to represent a 
new channel through which the political behaviour of local governments can be 
changed, something that has become especially visible in the areas of sustainability 
and development policies (Eckerberg and Joas  2004 ). 

 The second type of multi-level governance implies a horizontal shift of responsi-
bilities from governmental to non-governmental actors (Hooghe and Marks  2003 ). 
This development can be observed at all levels – local, regional, national and inter-
national (Eckerberg and Joas  2004 ) – and implies that the autonomous position of 
both national and local governments is constrained by new political actors that were 
not typically involved in the ‘normal’ political process. The scope of this process is 
“ widened ,  and becomes more open to infl uences from stakeholders ” (Eckerberg and 
Joas  2004 , p 407). This development follows the defi nition of governing given by 
Kooiman ( 2003 ), according to whom “ public as well as private actors participate , 
 aimed at solving societal problems or creating societal opportunities ” [4]. 

 Particularly in the environmental policy sector, the move towards transnationali-
sation has been explained as a consequence of and a response to the recognition that 
environmental changes are global phenomena that require integration across levels 
in order to effectively inform policy- and decision-making (e.g. Pattberg and Stripple 
 2008 ; Andonova et al.  2009 ). In their work on global environmental assessments, 
the environmental scientists David Cash and Susanne Moser usefully identifi ed the 
management challenges raised by the multi-scale nature of environmental issues 
(Cash and Moser  2000 , p 109). These include: (a) matching the scales of the bio- 
geophysical system and the management system – an “ institutional fi t problem ”; (b) 
matching the scales of the assessment and the management system – a “ scale dis-
cordance problem ”; and (c) understanding the linkages between scales, and how 
they affect decision-making, information fl ows, and the integration of information 
into the decision-making process – a “ cross - scale dynamics problem ” (Cash and 
Moser  2000 , p 110). 

 In environmental governance, issues of scaling, or “ moving up or down from one 
level to another on a particular scale ” (Gupta  2008 , p 225), are strongly linked to 
the concept of fi t, or the study of the “ congruence or compatibility between ecosys-
tems and institutional arrangements ” (Young  2002 , p 20). Fundamentally, the main 
question relates to identifying the adequate administrative and time level at which 
an environmental problem should be tackled and resolved. In turn, this process 
changes the nature of the problem itself, the menu of possible solutions, and the 
ways in which the results are evaluated (Young et al.  2008 ). To this end, some 
authors suggested the adoption of a polycentric approach at various levels. This 
approach comprises an active oversight of local, regional and national stakeholders 
for tackling natural resources management under conditions of climate-induced 
changes and increased uncertainty (Ostrom et al.  1961 ; Ostrom  2008 ). According to 
this perspective, polycentric governance would encourage experimental efforts at 
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multiple levels, thus leading to the development of methods for assessing the ben-
efi ts and costs of particular strategies adopted in one type of ecosystem, as com-
pared to results obtained in others (Ostrom  2008 ). 

 Numerous normative assumptions have been identifi ed regarding the linkages 
between different forms, modes and types of governance and their legitimacy, as 
well as their ability to adapt to changing conditions (Pahl-Wostl  2007 ). At present, 
however, this discussion is locked in the identifi cation of ‘silver bullet’ solutions, 
while the analysis of the issues of fi t, interaction and compatibility is being danger-
ously forgotten (Young  2002 ; Meinzen-Dick  2007 ). As a result, there is an urgent 
need to reconsider governance approaches in light of their multiple conjugations at 
different administrative and time scales, as well as their capacity to fl exibly exert 
their functions and tasks within the framework of rapidly changing social and envi-
ronmental contexts.  

2.2.3     Water Governance 

 In the specifi c case of water resources, the literature has increasingly come to rec-
ognise the need to move away from a state-centred analysis to consider the multi-
plicity of actors and institutions that infl uence the ways in which water resources are 
governed. According to the United Nations Educational, Scientifi c and Cultural 
Organisation (UNESCO), the development of governance and management systems 
within the water sector is closely related to the overall trend that has seen the role of 
the state gradually shifting from being the provider of development and welfare, to 
becoming a mere enabler, a phenomenon also known as the “ rolling back of the 
state ” (UNESCO  2006 ). In turn, this has translated into the diffusion of governance 
“ away from a concentration in the state ’ s hands and towards both the global and 
local levels ” (Lipschutz  1997 ). Nevertheless, the academic debate on water resources 
management has rather concentrated on scarcity issues and the threat of “water 
wars”, thereby missing the crucial developments that were occurring in the gover-
nance and political arenas. It is only in the last decade, after having at least implic-
itly accepted that water wars are highly unlikely for the time being- although 
situations of water scarcity will allegedly compel and intensify already existing 
tensions and confl icts- that scholars and practitioners have begun redirecting their 
attention to the question of how water is governed (UNESCO  2006 ; de Stefano et al. 
 2010 ). 

 Processes and practices of water resources management are anchored in gover-
nance systems that span across three fundamental levels: the government, civil soci-
ety, and the private sector. Therefore, water governance can be said to refer to “ the 
range of political ,  social ,  economic and administrative systems that are in place to 
develop and manage water resources and the delivery of water services at all the 
different levels of society ” (GWP  2000 ). In other words, governance systems deter-
mine who gets water, when and how, and lay the ground for protecting water 
resources from pollution through the implementation of socially-acceptable 
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 allocation and regulation frameworks (Rogers and Hall  2003 ). The analysis of water 
governance arrangements becomes particularly important in light of the fact that the 
way in which societies govern their water resources bears profound impacts on 
settlements, livelihoods and environmental sustainability, and hence has spillover 
effects on other crucial economic and social sectors. 

 In this sense, property and use rights are central elements of water governance 
regimes due to the political role that different forms of ownership can play in the 
internalisation of externalities and the realisation of effi ciencies (Demsetz  1967 ). 10  
Rights can be land-based (riparian), or use-based (including market-based or based 
on historical use), and are categorised into different forms of ownership such as 
communal, private, state, open access (Demsetz  1967 ). Owning the right to use 
water resources means that an actor has control and power over them, as well as the 
authorisation to take part in collective decision-making about the management and 
operation of water systems. Therefore, the issue of water rights is closely linked to 
the concept of property: well-defi ned and coherent water rights and responsibilities 
are essential to deal with increased competition between water users in order to 
avoid situations of the ‘tragedy-of-the-commons’ type (UNESCO  2006 ). These 
observations emphasise once again the fundamental role that formal and informal 
institutions play in enforcing, monitoring and protecting the relevant property or use 
rights, and thus ensuring sustainable and effective water resources management 
(Thobani  1995 ). 

 Still, there remain a number of unresolved questions concerning the appropriate 
defi nition, evaluation and measurement of water rights in the quest for effi ciency, 
effectiveness, and the reduction of social and environmental externalities. These 
issues are further complicated by the fact that hydrological realities are not fi xed, 
regular or constant, as is the case for land and other commodities. Previous studies 
have relied on empirical examples of water governance, suggesting that there exist 
certain specifi c combinations of institutional arrangements that allow for the effec-
tive management of water resources (Maas and Anderson  1978 ; Keohane and 
Ostrom  1995 ; Trawick  2008 ). Of course, there is no single model of effective gov-
ernance, since systems should fi t the social, political, cultural, economic and envi-
ronmental contexts within which they operate. “One size-fi ts-all” solutions are 
neither possible, nor desirable. However, there are certain principles and criteria 
that can be considered as essential components of water governance frameworks, 
and which have become the object of investigation for organisations such as the 
UNDP, the World Bank (WB), the Asian Development Bank (ADB), and the Global 
Water Partnership (GWP). Their studies in this area have informed the reform of water 
institutions, for example through the elaboration of principles of good governance 

10   The concept of externalities embraces all the external costs and benefi ts of a given activity, both 
pecuniary and non-pecuniary. External effects are felt differently by different categories of users 
and stakeholders. Therefore, internalising externalities, a process that usually happens through a 
change in property rights, means “bringing these effects back into the system so that all interacting 
actors can pay their costs and/or enjoy their benefi ts.” (Demsetz  1967 , p 348). 
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“ to assist in the fair ,  effective and environmentally - sensitive management of water ” 
(Hurlbert  2009 ). 11  

 Today, much of the debate on water governance has moved towards the identifi -
cation of the administrative and geographic levels at which water should be man-
aged, as well as towards the understanding of the governance problems of public or 
private water utilities, the issue of private sector participation, the context-specifi c 
nature of water governance, and the ways of reducing water demand. The gradual 
shift of these discussions from the national to the international arena, through global 
conferences and events such as the World Water Forums, 12  has also led to the elabo-
ration of internationally-agreed standards, of which the Dublin Principles and the 
consequent IWRM approach are prominent examples.  

2.2.4      Adaptive Governance 

 As discussed in the previous sections, good governance and IWRM prescriptions 
have been specifi cally formulated to provide solutions to mounting internal and 
external pressures on water resources. More particularly, it is external infl uences, 
including physical climate factors that pose new risks to societies, and which, there-
fore, need to be taken into account by governance systems. Climate change has been 
defi ned as a “ great accelerator ”, or a “ threat multiplier ” (Downing  2009 ), since it 
pushes systems past environmental thresholds in terms of droughts, glacial retreat 
and heat waves. Some scholars have argued that the speed at which these changes 
happen today is leaving governance systems unable to apply prior lessons to current 
problems (Ostrom et al.  1999 ), especially when risks fall outside the range of both 
human and ecological frames of reference (Parry et al.  2007 ). 

 While researchers were working to identify what defi nes “good” governance, the 
need also emerged to move towards considering what makes governance systems 
able to adapt to more intense and frequent extremes. In some sense, it could be said 
that climate variability and change are modifying the frame of analysis for evaluat-
ing the ability of water governance arrangements to manage resources effi ciently 

11   The concept of good governance was developed in the 1980s, but it was only in the 1990s that it 
became used in the social sciences as a means to analytically assess public policy arrangements in 
empirical research (Kooiman  1993 ). Since then, good governance has become very popular as a 
solution to government/market/system failure. Good governance is said to encompass “ a range of 
normative values and public policy objectives which are seen as socially desirable ,  such as 
accountability ,  transparency ,  participation ,  justice ,  effi ciency ,  rule of law ,  and absence of corrup-
tion ” (UNDP  1997 ). Since good governance does not play a signifi cant role in the analysis pre-
sented here, the debate is only briefl y mentioned. Nevertheless, it should be noted that many other 
defi nitions of this concept exist (e.g. Brugnach et al.  2008 ). 
12   The World Water Forum is an international conference organised every 3 years since 1997 by the 
World Water Council, which is an international multi-stakeholder platform created in 1996 on the 
initiative of water specialists and international organisations in response to growing concerns 
about world water issues. 
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and effectively. In fact, as climatological and hydrological patterns shift from one 
set of parameters to a wider range of uncertainty and risks, the theoretical para-
digms that inform water management need to change accordingly. 

 Water governance and management systems tend to have specifi c rules or tools 
to cope with normal ranges of uncertainty, or moderate deviations from the norm 
(Yohe and Tol  2002 ). However, climate change will bring about more unpredictable 
and irreversible changes in state (e.g., reduced run off contribution from glacier and 
snow melting, shifts in seasonality and distribution of precipitations, etc.) that may 
lie outside the actual coping ranges of water management and governance regimes 
(Yohe and Tol  2002 ). Traditional governance approaches have been criticised for 
being rooted in a command and control paradigm, and in fragmented regulatory and 
institutional landscapes (Gleick  2003 ; Pahl-Wostl  2009 ) that do not take into 
account the complex linkages between social and ecological systems. In addition, at 
the biophysical level, management approaches have favoured the control of the 
hydrological system with measures such as the construction of dams or the enforce-
ment of dykes. Such methods, however, reduce the natural range of variation, affect 
riparian ecosystems and their services, and thus diminish the overall resilience of 
the system (Pahl-Wostl  2009 ). 

 In recent years, scholars and practitioners, using evidence from the experience of 
developing countries, have increasingly argued that the promises of successful 
water management through the IWRM approach did not fully materialise (Medema 
et al.  2008 ; Engle et al.  2011 ). As a result, theoretical attention has gradually shifted 
towards trying to better understand adaptive processes in water governance systems 
as a way to manage uncertainty in future climatic conditions. An adaptive approach 
to water resources management was said to touch on the principles of broad stake-
holder and public participation, cross-sectoral analysis and policy integration, poly-
centric and decentralised governance, and a focus on multiple scales of 
decision-making. Most importantly, it explicitly acknowledges and embraces uncer-
tainty by recognising the complexity of the systems to be managed and the limits 
that subsist in predicting and controlling them (Mysiak et al.  2010 ). 13  

 If applied to the water sector, adaptive water management (AWM) allows for the 
recognition that water management strategies and goals have to respond to circum-
stances that emerge and change over time through a process of  social learning . In 
turn, social learning requires different authorities, experts, interest groups and the 
public to develop the capacity to manage their river basins in a collective way (Pahl- 
Wostl  2007 ). Nonetheless, as observed by the ecologist Eric Gunderson, three major 
factors hamper the successful implementation of AWM: (1) social systems tend to 
be infl exible; (2) ecological systems can be characterised by little resilience; and (3) 
there may be technical challenges associated with experimental design (Gunderson 
 1999 ). More generally, one of the major problems posed by AWM is that it 

13   It should be noted that the AWM approach does not substitute the IWRM one, but can rather “ be 
considered an important adjunct to it ,  enhancing its relevance when operating under uncertain 
and complex conditions with respect to ,  for example ,  climate change and socio - economic changes ” 
(Mysiak et al.  2010 , p 7). 
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 necessitates learning to occur specifi cally at those spatial and temporal scales that 
are relevant for a given management task, which brings back the diffi cult question 
of how to appropriately match ‘science’ and ‘management’ in order to formulate 
sound policies and improve practices and methods at both the biophysical and gov-
ernance level (Mysiak et al.  2010 ). 

 Over a decade of applied research has greatly improved the scientifi c communi-
ty’s understanding of sustainable resource governance, and has identifi ed adaptive 
governance and learning mechanisms as essential tools for managing socio- 
ecological systems during periods of abrupt change (Folke et al.  2005 ; Armitage 
 2008 ). For example, in one of her latest works called “ The Challenge of Common - 
Pool   Resources ” ( 2008 ), Elinor Ostrom suggested that adaptive governance could 
be a suitable method for the management of common pool resources because of its 
specifi c capacity to deal with problems that are complex, uncertain and fragmented. 
Ostrom ( 2008 ) outlined fi ve basic requirements for achieving adaptive governance, 
including: (a) the production of accurate and relevant information by creating and 
using timely scientifi c knowledge; (b) the discovery, prevention and resolution of 
confl ict in a timely manner; (c) the fostering of compliance with institutional rules 
and regulations through the creation of a monitoring system; (d) the provision of 
infrastructures that are fl exible over time; and (e) the response to errors and new 
changes and developments. 

 According to the political scientists John Scholz and Bruce Stiftel, adaptive gov-
ernance represents “ a new generation of governance institutions for resolving col-
lective action problems that occur between different types of resource users ” (Scholz 
and Stiftel  2005 , p 1). For Scholz and Stiftel, this type of collective action problems, 
called “ second - order collective action confl icts ”, typically emerge when decisions 
by one authority impact other authorities and the users they govern. In this sense, 
adaptive governance can be conceptualised as a tool to resolve confl icts among 
competing users. It does so in a manner that enhances joint gains while minimising 
negotiation costs and leading to the sustainable use of the natural system (Scholz 
and Stiftel  2005 ). These authors also pointed to the fact that second-order collective 
action confl icts arise under conditions of stress, and require the affected agencies to 
deal with unfamiliar issues beyond their established expertise. As a consequence, 
the creation of successful second-order institutions capable of adaptive governance 
depends on the capacity of a given political system to achieve effective representa-
tion, a deliberative process design, scientifi c learning, public learning, and problem 
responsiveness (Scholz and Stiftel  2005 ). 

 To date, there have been relatively few empirical studies on how institutions and 
governance mechanisms systematically build – or not – their adaptive capacity to 
respond to the expected impacts of climate change in the water sector. This gap is 
particularly problematic since the capacity of communities to adapt to long-term 
change and uncertain conditions is a critical aspect of the transition to sustainable 
development. A comprehensive conceptual framework “ that allows for the analysis 
of the properties and dynamics of complex water management and governance sys-
tems to develop appropriate strategies for their management ” (Pahl-Wostl et al. 
 2010 , p 572) is still missing, with two signifi cant exceptions. 
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 The fi rst one is the Institutional Analysis and Development (IAD) framework, 
elaborated by Elinor Ostrom and her colleagues ( 2005 ). The IAD framework aims 
at analysing the role of institutions in collective choice processes to avoid common 
pool resource dilemmas, using assumptions from game theory and rational choice 
concepts. More specifi cally, this analytical tool is a “ meta - theoretical conceptual 
map that identifi es an action situation ,  patterns of interactions and outcomes ,  and 
an evaluation of these outcomes ” (Poteete et al.  2010 , p 40). 14  As such, it offers 
researchers a structured way to study complex processes of resources management, 
based on two analytical steps. First, the factors that affect the structure of an action 
situation are identifi ed. From this vantage point, the action situation is viewed as a 
set of variables dependent upon other contextual variables, including: (a) the struc-
ture of the resource system involved (size, complexity, predictability); (b) the rules 
used by participants to order their relationships; and (c) the structure of the more 
general community within which any particular arena is placed. Then, the researcher 
moves beyond the action situation to consider methods for explaining complex 
structures that link sequential and simultaneous action situations to one another 
(Poteete et al.  2010 , p 41). 

 The second important contribution to the development of a framework for the 
analysis of complex systems for water resources management was proposed by 
Claudia Pahl-Wostl and her colleagues. Partly built on the IAD, the Management 
and Transition Framework (MTF) (Pahl-Wostl et al.  2010 ) is “ an interdisciplinary 
conceptual and methodological framework supporting the analysis of water sys-
tems ,  management processes and multi - level governance regimes ,  developed in a 
process involving a wide range of researchers from different disciplines ” (Pahl- 
Wostl et al.  2010 , p 574). The MTF integrates a range of different concepts to 
develop a more coherent understanding of the complexity of water management 
regimes, with specifi c emphasis on adaptive capacity and learning processes. Such 
analytical framework is not linked to one specifi c theory, but provides a language 
that can be tailored to specifi c research questions and different theoretical approaches 
(Pahl-Wostl et al.  2010 ). The present book partially builds on these last two analyti-
cal frameworks, especially in their consideration of multi-level governance as a 
cross-case concept that underlies and explains interactions between institutional 
actors and groups towards different adaptation outcomes.   

14   An action situation occurs when individuals interact, exchange goods and services, solve prob-
lems or develop new rules. It is structured by seven broad attributes, which, in turn, are the core 
micro-variables that affect the preferences, information, strategies and actions of participants. 
Each action situation “ includes a set of actors ,  which acquire ,  process ,  retain and use information , 
 have preferences related to outcomes ,  consciously or unconsciously select one course of action 
over another ,  and have resources that they bring to the situation ” (Ostrom  2005 , p 15). 
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2.3     Defi ning and Understanding Institutions 

 Water presents all the typical characteristics of common pool resources: it is  sub-
tractable  (i.e., once water is extracted, its total available amount decreases and this 
eventually causes rivalry between users), and it is  non - excludable  (i.e., access to and 
the exploitation of water resources are open to all interested individuals, and can be 
impeded only at great costs) (Wiegandt  2008 ). As such, water resources run the risk 
of experiencing what the ecologist Garrett Hardin famously defi ned as “ the tragedy 
of the commons ” (Hardin  1968 ). Fundamentally, Hardin’s idea was that overexploi-
tation occurs when resource use is unlimited, multiple rational users are present, 
and when there is excessive demand (Hardin  1968 ). 15  Of course, and as Hardin’s 
critics have argued over the years, a more careful distinction needs to be drawn 
between common property and open access resources (e.g. Runge  1981 ). 
Accordingly, a tragedy of the commons does not result from an inherent malfunc-
tioning of common property management  per se , but rather from an institutional 
failure to control access to resources, and to make and enforce internal decisions for 
collective use. 16  

 Since it is the institutional failure to govern resources that causes eventual con-
fl ict over their allocation and use, scholars have increasingly looked at the arrange-
ments that could prevent such a disastrous outcome to occur in the fi rst place. Their 
insights can be regrouped into three main schools of thought. The fi rst one, the 
property rights school, proposes that the problem of the overexploitation and degra-
dation of CPRs is best addressed through the creation and enforcement of private 
property rights. These rights then can effectively incorporate the externalities that 
arise when access to natural resources is unregulated (e.g. Demsetz  1967 ). A second 
school of thought instead, calls for granting full regulatory authority over the com-
mons to an external agency, such as the state, in order to control and reduce instances 
of overexploitation (e.g., Hardin  1968 ; Ehrenfeld  1972 ). Finally, a third school of 

15   Central to Hardin’s argument is the example of land tenure in medieval Europe, where herders 
shared a common parcel of land, and each of them was entitled to put cows on it, even if that meant 
damaging the quality of the common through overgrazing. The herder obviously received all the 
benefi ts from any additional cow she/he invested in, while the costs brought about by the degrada-
tion of the common were shared by the entire group. In the fi nal instance, if all the herders made 
this individually rational (but collectively deplorable) economic decision, the common would be 
depleted or even destroyed. Hardin concluded that overexploitation leads to situations of scarcity 
both because the resource availability decreases exponentially and because its quality is altered. 
This, in turn, is likely to cause tensions and confl icts between users (Hardin  1968 ). 
16   On the basis of the time scale of the relevant adjustment process, natural resources can be classi-
fi ed as expendable, renewable, or depletable. Depletable resources are those whose adjustment 
speed is so slow that they can be considered as being made available by nature only once, such as 
natural gas and oil, endangered species, most minerals, and the ozone layer. Renewable resources, 
like water, forest products, and fi sh, adjust more rapidly, so that they self-renew in a time scale that 
is relevant for economic decision-making. Finally, expendable resources are those whose adjust-
ment speed is so fast the use of the resource in one period has little or no effect on its availability 
in subsequent periods; this is the case of most agricultural products, for example (Kneese and 
Sweeney  1993 ). 
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thought proposes collective action at the local level (i.e., within communities and 
groups of users) as an alternative to market and state-controlled institutional arrange-
ments (e.g. Ostrom et al.  1988 ). In addition to these three schools, a later approach 
invoked the decentralised collective management of CPRs (e.g. Berkes  1989 ), as a 
consequence of the fact that every society has its own means (in terms of its cultural 
capital) to deal with the natural environment and common pool resources (Berkes 
and Folke  1994 ). 

 Common to all these authors is a focus on institutional arrangements to favour 
cooperation within communities for the achievement of an equitable and sustain-
able use of common pool resources. Therefore, it is useful to also explore the litera-
ture on the role of institutions for promoting cooperation, and avoiding and/or 
resolving confl icts. In so doing, the functions and roles of institutions in effectively 
governing natural resources will be explained, as well as their mechanisms for 
learning and thus adapting to changing internal and external conditions. 

2.3.1     The Concept of Institutions 

 It is suffi cient to look back to the past 8,000 years of civilisation to see that human 
beings have been successful in creating institutions for collective action. In different 
cultures all over the world, individuals and groups have proved creative enough 
(most of the time at least) to bring forth effective strategies to overcome the obsta-
cles of living together, for example by establishing contracts, agreements, incen-
tives, constitutions, signals and media (Ostrom  1990 ). It is unsurprising, therefore, 
that institutions are such a fascinating and important topic for political scientists. 

 Institutional theories aim to explain why institutions exist, what roles and func-
tions they perform, how they evolve, and how decision-making happens within 
them. In principle, institutionalism takes institutions as  the  explanatory concept that 
makes sense of political behaviour. As a result, it stands in stark contrast with ratio-
nalist approaches, according to which political processes are the mere result of indi-
vidual decisions that are determined by some form of rational calculation expressed 
in terms of expected utility (Schrodt  1985 ). Rationalists consider institutions as 
“ arrangements of rules and incentives  [ that make ]  the members of institutions 
behave in response to those basic components of institutional structure ” (Peters 
 2000 , p 3). This is not to say that institutions modify the preferences of their mem-
bers according to the latter’s objectives and values, rather the contrary: individuals 
who interact within institutions have their own well-ordered sets of preferences that 
remain largely unchanged, and institutions are only vehicles to convey them. 

 Against rational choice theories, a second approach to institutional analysis is the 
normative one, advocated by political scientists James March and Johan Olsen 
( 1984 ). March and Olsen ( 1984 ) suggest that political behaviour (both individual 
and collective) can be best understood through the “ logic of appropriateness ” that 
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individuals acquire as a consequence of their belonging to institutions. 17  Institutional 
membership thus modifi es the preferences of actors and encourages them to behave 
according to certain pre-set values and objectives (March and Olsen  1984 ). 

 A third approach to the study of institutions in political science is historical insti-
tutionalism, which argues that the structural choices made and the policies estab-
lished at the origin of an institution will have a persistent infl uence over its 
behaviour – a concept that has been called “path dependency” (Steinmo et al.  1992 ). 
Although some scholars are also interested in the ideas that shape and sustain the 
directions of policy (Hall and Taylor  1996 ), historical institutionalism generally 
fails to explain changes in policies and structures and, as such, is not particularly 
useful for the purposes of this book. 

 Fourth and fi nally, empirical institutionalism investigates whether institutions, 
described as formal structures of government, can make a difference in policy 
choices (Weaver and Rockman  1993 ). In this fi eld, some authors have focused, for 
example, on analysing the differences between presidential and parliamentary elec-
tions (Von Mettenheim  1996 ). Others, such as the American political scientist 
Samuel Huntington, rather examined the creation of structures that mediate between 
the demands that are generated within societies and the governments that address 
them (Huntington  1965 ). In some ways, this conceptualisation is similar to the 
rational choice one in that it treats institutions as exogenous to the values of the 
individuals functioning within them. 

 Despite the theoretical dissimilarities that distinguish these approaches to insti-
tutional theory, it is undeniable that they also present some noteworthy common 
features. First of all, it appears that institutional structures – independently from the 
way in which they are defi ned –  do  matter. In empirical institutionalism, the struc-
ture is the formal government, defi ned as presidential or parliamentary. Institutional 
structures become more complex for historical institutionalists, who, nevertheless, 
maintain a rigid approach by claiming that they persist unchanged over time. For 
March and Olsen ( 1984 ), structures represent both a formalised organisational 
apparatus and the pattern of values embedded within it and taught to new members. 
Lastly, for rational choice theorists, structures are the incentives offered to and the 
constraints imposed upon individual and group behaviour. All in all, the shared 
argument between these four approaches is that structures persist across space and 
time, thereby constituting the underlying institutional framework that creates greater 
regularity in human behaviour. 

 Although some advancements have been made in recent years, institutional the-
ory continues to suffer from theoretical problems, which arise most notably from 
the co-existence of multiple understandings of what institutions are, and what fac-
tors shape behaviour within them (Peters  2000 , p 5). As a consequence, some 
important questions remain unanswered. For example and fi rst, the modalities 
through which individuals and institutions interact to make decisions are unclear, as 

17   This view contrasts with the so-called “logic of appropriateness” in rational choice theories, 
according to which individuals behave as they do because of their desire to maximise individual 
utilities (March and Olsen  1984 ). 
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are the criteria used to select the preferences to be addressed. Secondly, institutional 
approaches disagree on the extent to which institutions are malleable, or how and at 
which speed change occurs. While the rational choice approach tends to see change 
as an easily-attainable objective (it is necessary to only modify the incentives), his-
torical institutionalists argue that change is diffi cult, if not impossible, to plan, 
design, and address. The other two approaches fall somewhere in between these two 
extremes: normative institutionalism considers change to be a challenging task, 
especially when it involves the modifi cation of institutional values; the empirical 
approach does not consider it as an issue to start with. Overall, none of these theo-
retical traditions has yet been able to provide a defi nite answer to illuminate the 
extent to which institutions are malleable, let alone investigate the concrete condi-
tions that allow institutional change to happen.  

2.3.2     Moving Across Time and Space: Recognising 
and Understanding Institutional Change 

 Of course, institutions are nothing fi xed in time and space, but act and interact with 
each other at different levels, learning, evolving, at times even transforming. 
Learning – and how the institutional system incorporates it into its operational 
modes – is a paramount concept to take into account, to analyse, and to understand 
if one is to make sense of institutional change. First of all, it is important to clarify 
what institutions  are . There exist two schools of thought in this sense: one that con-
siders institutions as synonymous with organisations, and one that makes the differ-
ence between institutions and organisations.  

 Let us start with this second standpoint, described in the work of Herbert Simon 
on administrative behaviour (Simon  1997 ), for example. For Simon, the main dis-
tinction between institutions and organisations is that the former act in a hierarchi-
cal way, while the latter tend to be non- hierarchical (Simon  1997 ). Other scholars 
classify organisations as those material entities that possess personnel, offi ces, bud-
gets, and a legal personality (Young  1989 ; North  1990 ; Scott  1995 ). Similarly, stud-
ies of small-scale traditional societies pose that the establishment of organisations is 
not a necessary condition for the creation and operation of effective institutions 
(Ostrom et al.  2002 ; Berkes  2007 ). Adopting a more pragmatic approach, the World 
Bank classifi es institutions as “ the rules ,  organisations and social norms that facili-
tate coordination of human action ” (World Bank  2003 , p 203). The advantage of 
this evidently less abstract description is that, by including organisations, it facili-
tates the operationalisation of the defi nition of institutions. An argument can thus be 
made that institutions and organisations exist at different levels of reality; simply 
put, organisations are the more concrete representation of institutions. For the 
 purposes of this study, organisations are considered as the changeable manifestation 
of institutions, which are, in turn, underlying and durable patterns of rules and 
behaviours. As such, it becomes possible to confi dently take the literature on 
 organisational learning as a starting point from which to extrapolate the analytical 
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elements that best describe the characteristics of institutions in general, and of envi-
ronmental institutions more specifi cally. 

 Organisational learning theorists posited that organisations are “ patterns of com-
munications and relations among groups of human beings ,  including the processes 
for making and implementing decisions ” (Simon  1997 , p 18). As such, organisa-
tions provide their members with the information, assumptions, goals and attitudes 
that inform decision-making. They also present them a set of stable and comprehen-
sive expectations about what other members will do, which reduce uncertainty and 
hence the costs of cooperation. In other words, organisations represent specifi c con-
fi gurations of actions that create a repertoire of procedures (or what Simon called 
“ standard operating procedures ”) helping members pursue their immediate goals, 
or accomplish specifi c and given tasks (Simon  1997 ). 

 The originality of Simon’s work lies in his understanding of organisations as 
non-rational actors. If rationality is described on the basis of an actor’s ability to 
select the best possible means to achieve a given end, organisations cannot be per-
fectly rational because they are incapable of imagining all the solutions to a given 
problem. To account for this restriction, Simon introduced the concept of “ bounded 
rationality ”, which refers to “ the physical and psychological limits of man ’ s capac-
ity as alternative generator ,  information processor ,  and problem solver  [ which ] 
 constrain the decision - making process of individuals and organisations ” (Simon 
 1997 , p 90). Based on this assumption, fi ve key characteristics of organisations may 
be: (a) they play a role in facilitating understanding by ‘disassembling’ complex 
problems into a number of roughly independent parts; (b) the course of action/s they 
select may not be the most optimal and effi cient, but only a ‘satisfi cing’ one; (c) they 
generate alternatives by following relatively stable and sequential search processes, 
and stop at the fi rst solution that turns out to be ‘good enough’; (d) they rely on 
prompt corrective actions to eliminate deviations between actual and desired aims, 
and thus avoid uncertainty; and (e) they (and individuals within them) elaborate 
repertoires of action that constitute the range of possible choices in recurring situa-
tions (Simon  1997 ). 

 Although instructive in terms of how decision-making processes within organ-
isations happen, and hence of how organisations produce action, Simon’s analysis 
fails to explain how organisations  change  in response to differing external and/or 
internal conditions. In fact, the author circumvents the problem by arguing that 
organisations try, as much as possible, to avoid uncertainty. Further, he argues that 
when uncertainty does occur, they adapt their standard operating procedures to 
respond to it on an  ad hoc  basis. Other scholars, mainly within the tradition of new 
institutionalism, also described institutional structures as fairly resistant to external 
changes and deliberate reforms. This is what political scientist Johan Olsen defi ned 
as “ the garbage can model ”: since policy-making is future-oriented, the only way 
for organisations to produce ‘satisfactory’ decisions to specifi c problems is to rely 
on previous practice (Olsen  2001 ). Learning, therefore, is routine-based, history- 
dependent, and target-oriented (Olsen  2001 ; Levitt and March  1988 ). Following this 
line of thought, organisational learning mechanisms are nothing more than the reuse 
or rejection of actions within a given set of repertoires. 
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 Clearly, none of these analyses suffi ciently takes into account uncertainty. What 
happens if the problems to be solved do not present the characteristics of their prec-
edents  at all ? Or if change happens at such a pace that organisational routines and 
procedures cannot possibly be updated fast enough? To address these concerns, a 
new stream of literature has emerged that specifi cally focuses on the  adaptive 
capacity  of institutions to respond to abrupt, uncertain, and unintended changes. 
The starting point for this research was offered by the institutional learning litera-
ture, according to which institutions are “ humanly devised constraints that structure 
human interactions  [ and ]  are made up of formal constraints  ( rules ,  laws ,  constitu-
tions ),  informal constraints  ( norms of behaviour ,  conventions ,  and self - imposed 
codes of conduct ),  and their enforcement characteristics ” (North  1994 ). 18  As such, 
institutions are social constructs, with their proper normative, cognitive and regula-
tive dimensions (Scott  1995 ). This implies that institutional learning takes place at 
the level of the institution itself, rather than at the level of its individual members, as 
described by the literature on administrative behaviour (Lee  1993 ). 

 To be fair, the shift from a focus on learning to one on adaptation in the institu-
tional context already began in the late 1970s, when the concept of adaptive man-
agement fi rst emerged in reference to ecosystems (Holling  1978 ). However, it was 
only in the last two decades that this concept was successfully applied to the broader 
fi eld of natural resources management (Lee  1993 ; Gunderson and Holling  2002 ). 
The recognition that institutions are socially constructed entities with normative, 
cognitive and regulative dimensions made it much easier to analyse the evolution of 
their responses to internal and/or external stimuli (Berkes and Folke  2002 ; Scott 
 1995 ). Landmark research on this topic has been conducted by Berkes and Folke 
( 2002 ), who explicitly focused on the cognitive dimension of institutions in the 
study of ecosystem dynamics and local knowledge. Central to Berkes and Folke’s 
work was the notion of institutional learning, which occurs on the basis of institu-
tional memory, or a “ memory of experience ” that provides the context for the modi-
fi cation of resource use rules and regimes (Berkes and Folke  2002 ). Institutional 
memory also incorporates local and traditional knowledge, which are prerequisites 
for the management and sustainable use of resources, biological diversity and eco-
systems (Berkes and Folke  2002 ). This conceptual framework for the analysis of 
linked socio-ecological systems is based on a nested set of ecosystems and manage-
ment practices, which, in turn, are embedded in a complex institutional structure. 
The linkage between the two is provided by ecological knowledge and understand-
ing, without which sustainable natural resource use would be highly unlikely 
(Berkes and Folke  2002 ). 

 In addition to studying the learning mechanisms of institutions tasked with natu-
ral resources management, scholars have also started focusing on the concept of 
adaptation, mostly as a consequence of the growing awareness of climate change in 

18   Another useful defi nition of institutions is the one provided by Elinor Ostrom, according to 
whom institutions are “ the set of rules actually used by a set of individuals to organise repetitive 
activities that produce outcomes affecting those individuals and potentially affecting others ” 
(Ostrom  1992 , p 56). 
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general, and of its impacts on hydrological systems more specifi cally (Adger et al. 
 2005 ). Studies on adaptation, which were initially scenario-based, now increasingly 
assess current and future instances of adaptation to new climatic conditions, and 
adaptive capacity (Carter et al.  2007 ). In the context of large international organisa-
tions, adaptation has been defi ned as a “ strategic behaviour that aims at preserving 
the goals ,  identity and boundaries of the organisation in response to stress ,  and to 
adjust its operational practices to ensure political survival ” (Haas  1990 , p 2). As 
such, adaptation is always incremental, and does not involve the production of new 
knowledge that challenges the organisation’s basic assumptions or goals, as learn-
ing does (Haas  1990 ). Adaptation simply integrates new knowledge into institu-
tional decision-making procedures, so that the same goals can be achieved even 
when external circumstances and conditions have changed. These refl ections repre-
sent a preliminary attempt to move from the analysis of organisational learning to 
that of adaptation. In fact, the problems that water institutions will have to solve in 
the face of climate change do not require the modifi cation of their fundamental 
values, assumptions and goals, but rather the updating of their behavioural patterns 
to adjust quickly enough to different circumstances. In this sense, the incorporation 
of uncertainty into institutional procedures and structures is crucial, as is the 
strengthening of their capacity to reduce it, as much as possible, by means of knowl-
edge generation and information sharing.  

2.3.3     Institutions and the Environment: Tackling the Issue 
of Scale 

 Before continuing the discussion of the ways in which institutions learn and evolve, 
we need to take a step back and reframe our considerations around institutions and 
environmental issues more specifi cally, as this is the domain within which this study 
is inscribed. To this end, a useful starting point is provided by the (relatively) recent 
research on institutions and environmental change. Here, institutions play a critical 
role in both causing and solving problems that arise from human-environment inter-
actions. Viewed under this light, Hardin’s tragedy of the commons becomes a story 
about “ missing or inappropriate rights and rules governing the actions of users of 
renewable but depletable resources ” (Young  2008 , p 4). 

 Research on institutions and environmental change has typically evolved in three 
main directions (Young  2002 ; March and Olsen  1989 ; Scott  1995 ). (1) The collec-
tive action perspective assumes that individuals have preferences that are exogenous 
to their membership in groups, they act on the basis of some sort of utilitarian cal-
culation, and they endeavour to maximise payoffs to themselves as individuals 
(Olson  1965 ). Institutions are formed through an explicit or implicit process that 
involves the development of social contracts. However, since individuals behave 
according to their own preferences, problems of burden-sharing and compliance 
loom large (Barrett  2003 ). By contrast and (2), the social-practice perspective posits 
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that the identities of individuals are shaped in part by group membership, and that 
they are infl uenced by a logic of appropriateness rather than one of consequence. In 
this sense, compliance with institutional rights and rules becomes a matter of sec-
ond nature or habit (March and Olsen  1989 ). (3) More recently, a third perspective – 
called the knowledge-action perspective – has emerged. It stresses agency, individual 
leadership, and the role of governance systems in shaping the ways in which envi-
ronmental problems are understood and treated (Breitmeier et al.  2006 ). According 
to some scholars, these three perspectives must be used together to correctly illumi-
nate the role that institutions play in causing and addressing particular environmen-
tal problems (Young  2008 , p 8). Diffi culties in reforming institutions, for example, 
can be attributed both to the transaction costs associated with institutional bargain-
ing and to the “stickiness” of standard operating procedures. 

 Institutions arise in different settings and play a variety of roles. That being said, 
whenever they develop as a response to the need for steering mechanisms to guide 
societies towards socially-benefi cial outcomes, they become constitutive elements 
of the governance system. This is why the discussion on transnational and multi- 
level governance (Sect.  2.2.2 ) is particularly relevant for this study. As a matter of 
fact, environmental issues have triggered some of the most innovative experiments 
in new forms of governance (von Moltke  1997 ). Of course, other elements such as 
belief systems, norms and culture need to be brought into the equation, since they 
operate alongside institutions as mechanisms guiding the behaviour of actors 
towards collectively-desirable outcomes (Young  2008 ). In addition, researchers 
have distinguished between broad, overarching arrangements (or institutions 
designed to address a wide range of substantive issues), and issue-specifi c institu-
tions (also categorised as “regimes”) created to solve a particular problem at a range 
of levels, from the local to the global (Young et al.  2008 ). The political scientist 
Oran Young used the idea of “interplay” to refer to the interactions between and 
within institutions at similar (horizontal interplay) and different (vertical interplay) 
levels of social organisation (Young  2002 ). 

 Another relevant distinction in the case of water resources management is the 
one between formal and informal institutions, which is based on the “ differential 
nature of processes of development ,  communication and enforcement ” (Pahl-Wostl 
 2009 , p 356). Accordingly, in formal institutions rules are openly codifi ed, offi cially 
accepted, and enforced by the state. By contrast, informal institutions convey norms 
of behaviour and socially-shared rules that are self-enforcing or enforced outside 
offi cial channels (e.g., through traditions, social and cultural norms, organisational 
codes of behaviour, personal networks, and the black market) (Helmke and Levitsky 
 2004 ). Evidence shows that both formal and informal institutions play an important 
role in water resources management because of their potential to “ set rules and 
demarcate responsibilities between actors ,  co - ordinate mechanisms to minimise 
jurisdictional overlaps or defi ciencies ,  bridge the gap between political and natural 
boundaries ,  match responsibilities ,  and serve as authorities and facilitators of 
action ” (GWP  2004 , p 44). 

 The literature on resource and environmental regimes can also provide useful 
insights into the issues under discussion since it examines the issues of causality, 
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design, scale, and fi t, all of which are essential to understand institutional perfor-
mance and learning patterns. In terms of causality, for example, institutionalist 
scholars have tended to treat the effects of institutions as non-linear: institutions are 
only one component of more complex responses aimed at facilitating collective 
learning and action. As such, their infl uence is partly determined by their interaction 
with other actors, which means that it is important to focus on the  effects  of institu-
tions on the behaviour of actors more than on anything else. In other words, it is the 
capacity of institutions to guide behaviour that determines whether or not efforts to 
solve environmental problems will be successful in the fi nal instance (Young and 
Levy  1999 ). 

 The literature on institutionalism also points to the need to adequately account 
for the problem of scale, especially when studying institutional arrangements for 
environmental and resource regimes. The concept of scale relates to the transfer-
ability of knowledge on institutions from one level of social organisation to the 
other (Young et al.  2008 ). For instance, a fundamental question is whether or not 
information about the effectiveness of regimes operating at the local level can be 
transferred to the national and/or international level, and vice versa. A notable fi nd-
ing in this sense is that there are similarities between resource and environmental 
regimes operating in small-scale traditional societies, and those working at the 
international level (Young  2002 ). Neither setting comprises states in the conven-
tional sense of the term, as they depend heavily on stakeholder involvement and on 
the power of legitimacy (Young et al.  2008 ). Research has also highlighted that 
there is no optimal level of socio-political organisation at which to address a given 
environmental and/or resource-related issue (Young et al.  2008 ). 

 Finally, the literature on institutionalism has considered the problem of fi t. This 
is a very common concern for resource and environmental regimes as it is not 
always easy to design institutions that correctly match the relevant biophysical sys-
tem, especially since the latter is increasingly affected by anthropogenic forces. 19  
Indeed, temporal and/or spatial misfi ts between institutions and biophysical and 
socio-ecological systems are common, and are often extremely diffi cult to eliminate 
since the rhythms of decision-making procedures differ from the cycles of biophysi-
cal systems. A particularly acute problem arises when normally stable biophysical 
systems are affected by rapid events that produce nonlinear modifi cations, better 
known as “ state changes ” (Gunderson and Holling  2002 ). 

 More specifi cally, scholars have highlighted a number of factors that combine to 
create mismatches between biophysical and governance systems. First, and as 
already noted, there is the rapid growth of anthropogenic drivers in socio-ecological 
environments. Researchers lack the required experience to connect the component 
parts of these “ coupled systems ” (Young  2008 , p 26), and it is often diffi cult to fore-
cast the occurrence of nonlinear changes in complex systems (Ebbin  2004 ). 

19   Human actions have had far-reaching effects on biophysical systems for hundreds of years, an 
observation that has led prominent scientists to argue that the earth has made a transition from the 
Holocene era to a new one best described as the Anthropocene (Steffen et al.  2004 ; Crutzen and 
Stoermer  2000 ). 
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Additionally, political dynamics, such as the presence of interest groups (Grossman 
and Helpman  1994 ), may skew decision-making in one direction that does not 
match the characteristics and needs of the biophysical system. Efforts to eliminate 
or ease these types of mismatches may require institutional reform. Accordingly, it 
is important to better understand how to create institutions that are neither too fl ex-
ible (since this would actually increase the likelihood that governance systems 
become epiphenomena of states’ or particular actors’ choices and interests), nor 
excessively stringent on reform, lest it becomes diffi cult to later eliminate 
mismatches.  

2.3.4     Changing Climate, Changing Institutions? 

 After having illustrated the specifi c characteristics of those institutions that are 
mandated to govern the environment and its interaction with human societies, it is 
time to go back to the debate on adaptation to understand whether (and how) this 
occurs (if at all) in reality. Adaptation has become a buzzword in concomitance with 
the scientifi c, academic and political discourses on climate change that have 
emerged and assumed increasing prominence since the 1990s. Because we have 
already reached the point ‘of non-return’ with climate change, meaning that we can 
only partially mitigate its inevitable impacts, we are now left with the only option of 
adapting, for as much as it is possible, or trying to prevent the worst to happen.  

 The most authoritative source of scientifi c knowledge on climate change, the 
Intergovernmental Panel on Climate Change (IPCC) defi nes adaptation within 
human systems as “ the process of adjustments to actual or expected climate change 
and its effects ,  in order to moderate harm or exploit potential benefi ts ” (Field et al. 
 2011 , p 10). According to a number of anthropological studies (Diamond  2004 ; 
Orlove  2005 ), human societies have learnt ways to adapt to climate variability and 
change, for example by means of technical infrastructure projects, already a long 
time ago. This ability has been referred to as “ reactive or autonomous adaptation ” 
(Tompkins and Adger  2005 ). However, the point that the IPCC makes is that the 
ways in which societies have handled the climate in the past, and the range of cur-
rently available coping mechanisms may not be suffi cient to address the new chal-
lenges brought about by anthropogenic climate change in the future (van Aalst et al. 
 2008 ). In reality, adaptation rarely occurs automatically, rather, it is a consequence 
of the intentional actions performed by a person or a community (Adger et al.  2004 ) 
within a suitable enabling environment (Levine et al.  2011 ). Moreover, adaptation 
practices can be either anticipatory or reactive and, depending on the degree of 
spontaneity, autonomous or planned (Smith et al.  2010 ). It follows that a distinction 
can be drawn between adaptation as a programmatic approach, which is largely 
deliberate and seeks to facilitate sustainable and effective adaptation, and adaptive 
actions and processes that are activated by households, communities or institutions 
to explicitly anticipate or react to shocks and stresses. 
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 In this sense, it is also important to note that adaptive actions are not necessarily 
positive: in some cases, short-term gains or benefi ts can lead to increased vulnera-
bility in the long-term, a dynamic that is generally known as “ maladaptation ” 
(Barnett and O’Neill  2010 ). Avoiding maladaptation is diffi cult both earlier and 
later on in the process, as adaptation occurs within the context of different temporal 
and spatial scales and competing cultural and social goals that must be continuously 
balanced and negotiated (Adger et al.  2005 ). This disjunction between the complex 
interactive nature of adaptation actions and the levels at which they take place in 
reality constitutes an important object of study for scholars, and can be considered 
as falling under the previous problems of “fi t” and “scale” discussed by Oran Young 
and colleagues (Young et al.  2008 ). For example, policy decisions mandating the 
implementation of infrastructural measures for adaptation purposes are likely to be 
taken at the national level, while their consequences will be experienced mostly at 
the regional level or within local communities (Brunner  2010 ). 

 It should also be considered that, especially at the local level, adaptation is rarely 
a response to climatic stimuli alone. Indeed, in many cases, it is the economic and 
socio-political consequences of a climate event that trigger adaptive actions, rather 
than the climate event  per se  (Smit et al.  2001 ). This means that the consequences 
of a climate event are not only direct functions of its physical characteristics, but 
also “ of the way in which a society has organised the relation to its resource base , 
 its relations with other societies ,  and the relations among members ” (Rayner and 
Malone  1998 ). Accordingly, in order to understand how societies can cope with and 
adapt to climate stressors, the focus must be put on the political, socio-cultural and 
economic factors that can either promote or inhibit the capacity of individuals or 
groups to adapt (Smit et al.  2001 ). On these lines, and building on the more estab-
lished literature on vulnerability (Plummer and Armitage  2007 ), the concept of 
adaptive capacity has been coined to denote the capacity of actors (collectively or 
individually) to respond to, create and shape variability and change in the state of a 
system (Walker et al.  2004 ; Adger et al.  2005 ; Chapin et al.  2009 ). More precisely, 
the IPCC defi nes adaptive capacity as “ the ability or potential of a system to respond 
successfully to climate variability and change ,  and to include adjustments in behav-
iour ,  resources and technologies ” (IPCC  2007 , p 2). As such, adaptive capacity 
refers to “ the potential to adapt ,  if and when needed  –  and not necessarily to the act 
of adapting or its outcome ” (Levine et al.  2011 , p 3), and incorporates the social and 
physical preconditions that are needed to enable adaptation, both in its proactive 
form (planning for future climate change) and its reactive one (the spontaneous 
reaction to events) (Nelson et al.  2007 ). Adaptive capacity contributes but does not 
coincide with the processes of creating robustness, adaptability, fl exibility, resil-
ience, and coping ability (Smit and Wandel  2006 ), and is fundamentally context-
specifi c; it varies from country to country and community to community, between 
social groups and individuals, and over time (Smit and Wandel  2006 ). 

 The fi rst group of scholars working on adaptive capacity argued that factors such 
as economic and physical resources, access to technology, information and skills, 
infrastructure, institutions, equity, social capital and collective action all contribute 
to its development and implementation (Pelling and High  2005 ; Adger  2003 ; Yohe 
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and Tol  2002 ; Smit et al.  2001 ). Among these determinants, however, increased 
fl ows of information and knowledge, democratic decentralisation (i.e., increased 
participation and representation), social capital and networks, and resource avail-
ability were highlighted as playing a particularly essential role (Engle  2007 ; Eakin 
and Lemos  2006 ; Brooks et al.  2005 ; Haddad  2005 ). All these components are 
related to institutional and governance mechanisms, including laws, rights, formal 
and informal institutions, and public policies (Yohe and Tol  2002 ; Adger et al.  2005 ; 
Nelson et al.  2007 ; Agrawal  2008 ; Engle and Lemos  2010 ). Recently, more nuanced 
evidence has been presented from the resilience community suggesting that in the 
process of developing adaptive capacity in different institutional contexts, fl exible 
approaches that embrace the concept of experimentation and ‘learning by doing’ are 
also important (Gunderson  1999 ; Olsson et al.  2004 ; Pahl-Wostl  2007 ). 

 The measurement of adaptive capacity has always posed signifi cant challenges 
to scholars, since it refers to the  potential  of individuals and societies to respond to 
change, and not to a specifi c condition that is already there and can be directly 
observed and recorded. Therefore, researchers have to content themselves with 
investigating the characteristics of adaptive capacity without actually quantifying 
them. 

 Within the water sector, the discourse on adaptive capacity has been translated 
into a desperate call for a better understanding of adaptive processes as crucial com-
ponents of sustainable water resources management (Pahl-Wostl  2007 ). Different 
approaches have been lauded as relevant for building institutional adaptive capacity 
in the water sector, including the IWRM, adaptive management, and adaptive gov-
ernance (see Sects.  2.1.2  and  2.2.4 ) (Yohe and Tol  2002 ; Adger et al.  2005 ; Eakin 
and Lemos  2006 ). The basic argument is that fl exibility and robustness must be 
incorporated into water management institutions by means of risk-pooling mecha-
nisms, which emphasise diversifi cation and consider a variety of future scenarios 
under which alternative solutions can be evaluated (Figge  2004 ; Aerts et al.  2008 ). 
More attention, however, needs to be paid to cross-sectoral cooperation, i.e., the 
integration of water resources management with related sectors, such as fi nance and 
insurance, and regional economic development and livelihoods (Aerts and Droogers 
 2009 ). Finally, the focus should be on both agency and the structural or technical 
fl exibility of the water system, since effective social responses to events such as 
fl oods and droughts are often related to institutional structures and effective gover-
nance (Moench and Dixit  2004 ). 

 If applied to the study of institutions and mechanisms for institutional learning, 
adaptive capacity translates into the concept of  institutional adaptive capacity . 
Institutional adaptive capacity has been investigated by scholars of different disci-
plines, who have demonstrated that when adaptive capacity starts within an institu-
tional system, learning occurs and results in an overall change of the structural 
conditions that stabilise the regime. This mechanism is also described as “ system 
innovation ”, and is supposed to produce new regulatory frameworks, norms and 
values (Mysiak et al.  2010 ). The fundamental question that researchers have care-
fully examined relates to the conditions that enable these systems to become learn-
ing systems in the fi rst place, also in response to the need to address the “ growing 
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number of failures among current approaches and the increasing vulnerability of 
socio - ecological ecosystems ” (Olsson et al.  2006 , p 1). Adaptive governance is one 
of the approaches that have been proposed in this sense, implying a move from the 
conventional view of institutions as static, rule-based, formal and clearly bounded, 
towards one that sees them as dynamic processes of change (Pahl-Wostl  2007 ). 
Another approach is the adaptive management one, which understands each phase 
of the management process as an opportunity for further learning, and which 
embraces uncertainty step by step, as circumstances change (Pahl-Wostl and 
Sendzimir  2005 ). Adaptive management focuses on methods such as learning by 
doing, scenario planning and social learning, with the goal of increasing the fl exibil-
ity that is required to revisit inappropriate management practices (Pahl-Wostl  2007 ). 
In parallel, the concept of adaptive co-management has also emerged, combining 
the iterative learning dimension that is typical of adaptive management with col-
laborative management in which rights, responsibilities and obligations are jointly 
shared (Huitema et al.  2009 ). 20  

 At the heart of these policy-learning approaches is the premise that institutions 
can use experience from the past to inform responses to present and future chal-
lenges (Huntjens et al.  2011 ). Learning is highlighted in a number of studies as a 
vital component for building the fl exibility that is essential to cope with uncertainty 
and change (Berkes and Folke  2002 ; Folke et al.  2005 ; Nelson et al.  2007 ; Pahl- 
Wostl  2007 ). Nevertheless, learning in itself is not enough: it must be complemented 
with a requisite institutional framework (Folke et al.  2005 ), comprehensive of bridg-
ing organisations such as networks, associations, cross-sectoral partnerships, politi-
cal coalitions, and social movements (Pahl-Wostl  2007 ). These aspects become 
particularly salient when addressing the impacts of climate change, since factors 
such as the lack of information and high uncertainty about potential effects are com-
bined with long decision-making time-frames, which result in the delay of impor-
tant adaptation actions (Sprinz  2009 ).   

20   The concept of co-management focuses on the creation of a community of institutional learning 
at the collective, rather than the individual, level (Berkes and Folke  2002 ). It examines participa-
tion and multi-level governance as potential routes for incorporating different forms of knowledge 
and learning. Scholars working in this fi eld have suggested that the combination of collaborative 
management and adaptive management approaches builds more robust socio-ecological systems, 
as it more aptly takes into account cross-scale dynamics and linkages, and higher complexity 
(Berkes and Folke  2002 ; Pahl-Wostl et al. 2007; Huitema et al.  2009 ). It follows that both adaptive 
management and co-management strongly embrace the idea of “ learning by judicious doing ” 
(Holling  1978 ), which represents a signifi cant departure from the more traditional approach of 
rigid and irreversible planning and anticipatory management. 
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2.4     Challenging the Literature: Now, What’s Next? 

 The climate and water systems have traditionally constituted the object of investiga-
tion of ‘hard’ sciences such as climatology, physics and hydrology. More recently, 
however, political science and IR scholars have demonstrated interest in these top-
ics, too. This trend refl ects the increased societal awareness that resource scarcity 
and pollution problems cannot be addressed only from a technical point of view but 
additionally require to take the governance dimension into account. The introduc-
tion of climate change as a research topic in political science and IR has informed 
studies on regime formation. Further it has demonstrated how the traditional role of 
the state, a pillar of realist and neorealist theories, is gradually being challenged by 
the emergence of new actors at higher and lower governance levels. The typical 
concern of these disciplines with the classical theories of common property and col-
lective action, as well as with the analysis of the international management of shared 
resources, has translated into an improved understanding of how water resources 
can be managed in such a way as to avoid ‘tragedies of the commons’. 

 As highlighted by the ground-breaking work of Elinor Ostrom, human beings 
have always been able to solve problems of collective action by establishing institu-
tions (Ostrom  1990 ). Institutional functions and objectives have constituted the 
object of study of political scientists and IR theorists all since the very beginning of 
these disciplines. What is particularly interesting for the purposes of this study, 
however, is the more recent research on institutions in relation to environmental 
change, which focuses on whether institutions at different levels matter in tackling 
environmental problems, such as natural resources management and climate change. 

 In the water sector specifi cally, attention has been put upon a range of issues. 
These include the assessment of the administrative and geographic levels at which 
water should be managed, the weak governance of public or private water utilities, 
the issue of private sector participation, the context-specifi c nature of water gover-
nance (i.e., which laws/modes of governance work in which countries), and the 
ways of reducing water demand. New governance prescriptions, such as the IWRM 
approach, have been formulated to provide solutions to increasing internal and 
external pressures on water resources. More recently, the concepts of adaptive water 
management (AWM) and adaptive governance have been elaborated to try and bet-
ter incorporate fl exibility to address uncertainty to respond to the expected impacts 
of climate change. 

 Clearly, therefore, one of the key words in the water world today is that of 
“change”. In reality, change has always been a constant in the life of people, com-
munities and societies in both developed and developing countries, and in all his-
torical periods. Change can consist of shocks (sudden and acute events like wars 
and displacements), as well as stresses (slow modifi cations in the external and inter-
nal conditions of a system), both of which compel systems to adapt through time. 
Climate change adds yet another layer of complexity to the global challenges of 
poverty and inequality, rapid population growth, underdeveloped markets, inade-
quate infrastructure and service provision, and weak governance systems. So far, 
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adaptation has tended to happen mostly in a reactive manner that focuses on short- 
term and immediate needs, thereby enhancing the risk of negative unexpected con-
sequences (and hence maladaptation) to occur. As a consequence, the focus is now 
increasingly put on the need to learn how to proactively anticipate the effects of 
complex transformations so as to respond with long-term and sustainable measures 
and actions at multiple scales. 

 There are numerous calls for water governance and associated management 
institutions to adopt the required degree of fl exibility that would allow them to 
increase their resilience to future uncertainty and climate change impacts. 
Notwithstanding, there is still ample room for discussion on the conditions that 
build this potential for adaptation (or adaptive capacity). In other words, it is clear 
that institutional adaptive capacity should be established to facilitate system trans-
formation towards the integration of uncertainty and the consequent ability to 
respond to change. However, it remains unclear  how  this process does or should 
occur. Another question that arises automatically is whether robust and resilient 
governance frameworks, or rather fl exible and adaptive ones, are required to imple-
ment effective and sustainable adaptation responses. Can institutions for water 
resources management be both, resilient and able to adapt to new challenges and 
hydro-climatic realities? Of course, it will be a matter of trade-offs between the 
generation of institutional characteristics that are needed for climate-resilient struc-
tures and the establishment of adaptive conditions. This being said, there is never-
theless a need for cross-case comparisons to show how robustness and transformative 
potential of the structures and conditions might be balanced, as well as to identify 
the ways in which these tensions can be managed within different governance 
frameworks.     
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    Chapter 3   
 Is It Possible to Investigate the Future 
with Knowledge from the Past? A Conceptual 
Framework to Study Institutional Adaptive 
Capacity 

          Abstract     The following chapter presents the conceptual and methodological 
approach of this study, both relying on the theoretical foundations of vertical and 
horizontal governance, institutions and adaptive management of water resources. In 
that, we enrich multi-level governance with insights from institutionalism, to untan-
gle its dynamics; and from adaptive capacity, to derive a typology for water gover-
nance frameworks. In this chapter, we present the challenges posed by identifying 
the determinants of institutional adaptive capacity across governance scales. To this 
end, we combine theory and data-driven approaches to arrive at own determinants 
and categories in an iterative fashion. We thus distil a fi nal set of fi ve categories of 
hypothesised determinants: (a) government and governance; (b) infrastructure; (c) 
information management; (d) human and social resources; and (e) fi nances and risk. 
Based on the prevalence of determinants of adaptive capacity and their interactions 
across scales, a typology of four different governance frameworks is proposed: 
resistant, reactive-incremental, proactive-incremental and adaptive. We show how 
the different adaptation strategies and measures allow identifying the type of frame-
work in place by using semi-structured expert interviews from across a representa-
tive sample of formal and informal institutions dealing with water resources 
management in the case studies of the Po River Basin in Italy and the Syr Darya 
River Basin in the Kyrgyz Republic.  

  Keywords     Qualitative methodology   •   Expert interviews   •   Institutional adaptive 
capacity   •   Comparative method   •   Adaptive governance   •   Water institutions  

 There are some enterprises in which a careful disorderliness is 
the true method. 

(Herman Melville) 
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3.1               Drawing from the Knowledge of Others 

 The previous chapter has highlighted a number of studies that have, directly or indi-
rectly, contributed to our understanding of institutional adaptive capacity. We have 
seen where this concept comes from, in response to what theoretical and analytical 
challenges it was formulated, and what its main characteristics and implications are. 
In this book, we will fundamentally recur to a combination of studies on institution-
alism and multi-level governance to explain interactions between institutions across 
scales and the implementation of adaptive actions in the water sector. Further, and 
stepping out of the political science and IR frameworks, studies on adaptive capac-
ity more specifi cally have also been considered in order to identify the critical sys-
tem determinants that lead to the observed typologies of governance arrangements. 

 The review of the literature that has been conducted in the previous chapter not 
only provided some useful references upon which to build the conceptual frame-
work, but also revealed the existence of a number of gaps in the current knowledge 
on institutional adaptive capacity. First of all, we have seen how the literature on 
institutions and environmental change has illustrated the role of institutions in tack-
ling environmental problems deriving, for example, from the management of com-
mon pool resources. However, scholars have also observed that institutional action 
is often constrained by problems of scale and fi t (Cash and Moser  2000 ; Young 
 2008 , p 18). This means, on the one hand, that a given level of socio-political organ-
isation may not actually be the optimal one to address specifi c environmental and/
or resource-related issues. On the other hand, institutions do not always match the 
relevant biophysical system, as the latter is increasingly affected by anthropogenic 
forces that produce non-linear modifi cations, or state changes (Berkes and Folke 
 2002 ; Chapin et al.  2009 , p 14). These problems of management and allocation are 
particularly acute in the case of water resources management, since water fl ows 
without respecting political or administrative boundaries, and is often held as a 
common pool resource (Wiegandt  2008 ). 

 Therefore, given the importance of the multi-level dimension of institutional 
action in the water sector, it makes sense to enrich the literature on multi-level gov-
ernance with insights from institutionalism and adaptive capacity. Broadening 
multi-level governance with institutionalism will aid untangling the intersecting 
dynamics that lie at the basis of the institutional framework for the management, 
distribution and utilisation of water resources. In fact, the literature on multi-level 
governance usefully stresses the need to look at the multiplication of functional 
linkages between policies, actors and principles in order to understand current gov-
ernance processes in the environmental fi eld (Pattberg and Stripple  2008 ; Andonova 
et al.  2009 ). If combined with the research stream that specifi cally focuses on how 
institutions act in a given context to perform socially-desirable functions, the poten-
tial outcome is an account of how institutional systems tackle transnational and 
multi-level environmental and social problems by horizontally and vertically inter-
acting with each other (Pahl-Wostl et al.  2010 ). 
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 We have seen that most of the literature on institutional adaptive capacity tries 
and identifi es the conditions that (at least theoretically) seem to enable institutional 
adaptive capacity. Our addition to this consists in combining these conditions in 
order to produce a typology of water governance systems, based on the capacity of 
their constituting institutional entities to adapt to change. While the traditional lit-
erature has tended to characterise governance according to the organisation and 
allocation of political roles and functions within a given system (e.g. Rhodes  2007 ; 
Thompson et al.  1991 ), we joined those authors (e.g. Ostrom  2005 ; Pahl-Wostl et al. 
 2010 ) differentiating governance arrangements on the basis of their capacity to 
learn, change, transform, and/or adapt. In turn, the elaboration of a typology of 
adaptive governance systems makes perfect sense in the water sector, where, in the 
past few decades, different prescriptions have been proposed, focusing fi rst on the 
role of the state, then looking at markets, and fi nally stressing the importance of user 
groups and decentralisation reforms (Meinzen-Dick  2007 ). In the face of increasing 
disturbances in water systems, such as biodiversity loss, population growth, eco-
nomic development and climate change, attention needs now to be turned towards 
understanding the specifi c characteristics of governance approaches that foster 
adaptability. The current literature on adaptive governance has persistently focused 
on the development of theory, thereby assuming that governance arrangements such 
as the IWRM and AWM are all desirable or key to increasing adaptive capacity. 
This highly inductive approach has created a gap between theory and practice 
(Medema et al.  2008 ) that can now be fi lled with studies such as this one, contrast-
ing institutional and governance settings on the basis of their effective ability to 
mobilise adaptive capacity. 

 Finally, despite the growing body of evidence on adaptive capacity, governance 
and management, there is still signifi cant scope for the scientifi c validation and 
evaluation of many of the assumptions in the literature, particularly in cases that 
cross both spatial and temporal scales (Chapin et al.  2009 ). For example, although 
a governance regime may not present a national or river basin plan for adaptation to 
climate change, it is possible that water users at the local level have already devel-
oped some techniques for coping with uncertainty. Focusing on one governance 
scale only risks missing some of these processes, and hence fails to explain how 
adaptive capacity is mobilised in concrete cases. As a consequence, new research is 
needed that moves beyond the simple assessment of adaptation strategies and plans, 
and investigates instead adaptive actions in a cross-scale perspective. The relative 
paucity of careful empirical studies exploring adaptive actions at different levels in 
periods that might be representative of a future warmer world remains a challenge 
for the operationalisation and characterisation of adaptive capacity. Similarly, 
 scholars in the fi eld of adaptive capacity have typically been concerned with study-
ing the impact of individual conditions of institutional adaptive capacity, and have 
not (yet) paid attention to how these are interconnected with each other (e.g. Yohe 
and Tol  2002 ; Adger et al.  2005 ; Eakin and Lemos  2006 ; Pahl-Wostl et al.  2007 ). 
The time has come to assemble these conclusions and to take a step further towards 
 identifying the institutional framework and processes that are most suitable to acti-
vate adaptive capacity. The present book aims to do exactly that; to explore the 

3.1 Drawing from the Knowledge of Others



58

mechanisms that link together the conditions for institutional adaptive capacity 
across governance scales by undertaking a dynamic and multi-level analysis of 
water institutions and how they respond to change.  

3.2      Laying the Ground: Analytical Challenges 
and Defi nitions-Not as Easy as It Seems 

 The fi nal set of determinants and sub-determinants used to characterise institutional 
adaptive capacity in this work is the result of a combination of theory- and data- 
driven approaches, in an effort to compensate for some of the challenges associated 
with the measurement of adaptive capacity. In fact, since adaptive capacity remains 
“latent” in nature, refers to dynamic processes occurring at multiple scales, and 
lacks baseline data, the process of discovering the conditions to operationalise is 
inevitably plagued by a number of pitfalls, errors, and contentions. Some of these 
can be addressed, while others cannot be solved with the knowledge and methods 
that are currently available in this fi eld. It is nonetheless important to recognise 
them for the sake of intellectual honesty and in the hope that future researchers will 
be able to succeed where present research has failed. 

 First of all, investigating institutional adaptive capacity requires the identifi ca-
tion of generic determinants at various scales in order to build models that describe 
its evolution over time and across space. In this study, the conditions that determine 
adaptive capacity refer to multiple levels of action and are described on the basis of 
how well they perform within specifi c water systems. However, the problem of the 
applicability of these fi ndings to other socio-political and economic realities 
remains. On the one hand, it is important to maintain a context-specifi c approach by 
analysing how determinants are conjugated in each institutional case. On the other 
hand, it would be also useful to export these results outside a particular context in 
order to understand the extent to which individual conditions, and combinations 
thereof, can contribute to a specifi c outcome. In other words, research has not clari-
fi ed yet the extent to which fi ndings are transferable. This is an indeterminacy that 
obviously casts signifi cant doubts regarding the possibility of creating a general 
typology of governance arrangements based on the degree to which they show 
adaptability to change. The analysis of two river basins located in very diverse 
socio-political and geographic contexts, far from solving the problem of transfer-
ability, represents at least a fi rst attempt to overcome this diffi culty. 

 Another major criticism that has been made to existing studies of adaptive capac-
ity is that they rarely conduct an empirical verifi cation of the non-correlation 
between the different indicators of adaptive capacity, particularly at local and 
regional scales, and in the water sector (Engle and Lemos  2010 ). This leads to the 
problem of ensuring that process indicators and outcome-associated determinants 
of adaptive capacity are adequately differentiated. For example, it could be ques-
tioned whether participation and information are  prerequisites  for constructing an 
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enabling environment for adaptive capacity, or rather  outcomes  of the presence of a 
suffi cient degree of adaptive capacity within a given institutional system. This issue 
is further aggravated by the fact that, despite the recognition that the fi t between 
prescriptions and context is what really matters (Ingram  2011 ), preferences con-
cerning the right mix of modes of governance (e.g. hierarchy/state, market/private, 
and decentralisation/civil society) are still prevalent within the literature on adapta-
tion and vulnerability. Acknowledging this problem, the present study has devel-
oped its own determinants and categories in an iterative way, combining theory with 
data-driven analysis. Furthermore, institutional adaptive capacity is not considered 
as a process indicator, but rather as an outcome in its own right. Therefore, it is 
described as “ the ability of a system to adjust to climate change  ( including climate 
variability and extremes ),  to moderate potential damages ,  to take advantage of 
opportunities ,  and / or cope with consequences ” (Engle and Lemos  2010 ), rather 
than as “ the set of resources ,  and the ability to employ those resources ,  that are 
prerequisites to adaptation ” (Nelson et al.  2007 ). 

 Even when accounting for all these caveats, the assessment of whether institu-
tional adaptive capacity exists continues to represent an empirical challenge, espe-
cially since adaptive capacity refers to the  potential  for adaptation to occur, rather 
than the concrete adaptation  actions  that are (or are not) already in place in a given 
context (Brooks  2003 ). Most of the studies on this subject have taken an action- 
oriented perspective, focusing on the purposeful activities (“adaptations”) that mod-
erate harm from climate change (Smit and Wandel  2006 ; Eisenack and Stecker 
 2012 ). Since the fi rst defi nition of adaptive capacity in the IPCC Third Assessment 
Report (IPCC  2001 ), there has been an increasing number of research efforts aimed 
at outlining generic and specifi c adaptive capacities at various scales (e.g. Yohe and 
Tol  2002 ; Brooks et al.  2005 ; Eakin and Lemos  2006 ; Engle and Lemos  2010 ). All 
these studies, however, have encountered data and conceptual problems in qualita-
tively characterising adaptive capacity, or in incorporating uncertainty into the 
analysis. 

 In conclusion, despite the uncertainties that are inherent to adaptive capacity, its 
empirical assessment remains a strongly-required and highly-demanded endeavour. 
Whilst the notions of exposure and sensitivity are backed up by a long history of 
research, adaptive capacity has only recently entered the agenda of scholars in dif-
ferent disciplines, which partly justifi es the many doubts that still plague its study. 
Yet, achieving a more thorough understanding of the potential for adaptation at 
multiple and interconnected scales is a fundamental step towards assisting policy- 
makers to fairly and effectively allocate resources to respond to the expected impacts 
of climate change. Comparing adaptive capacity across countries can also help 
identify leverage points to reduce vulnerability to climate variability and change, 
which is likely to be manifested through the increasing frequency and severity of 
hazards, at least in the short- to medium-term. Before proceeding with the concep-
tual framework and the research design, it is important to clarify the main concepts 
that will be used in this study. These are presented in Table  3.1 .
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3.3         A Conceptual Approach for Analysing the Determinants 
of Institutional Adaptive Capacity 

 As stated above, the main objective of this study is to shed light on those system 
properties in the water sector that might enable action in response to climate and 
socio-economic changes. To this end, adaptive capacity is understood as  the ability 
of a specifi c governance arrangement to adjust to the impacts of climate change , 
 including climate variability and extremes ,  by putting in place adequate preventive 
measures that also moderate damages and take advantage of emerging 

   Table 3.1    Defi nition of key terms used in the research design   

 Concept  Reference  Defi nition 

 Climate 
change 

 CDKN ( 2012 )  A change in the state of the climate that can be identifi ed 
(e.g., by using statistical tests) by changes in the mean and/
or the variability of its properties, and that persists for an 
extended period, typically decades or longer. Climate 
change may be due to natural internal processes or external 
forcings, or to persistent anthropogenic changes in the 
composition of the atmosphere or in land use 

 Water 
governance 

 GWP ( 2004 )  The range of political, social, economic and administrative 
systems that are in place to develop and manage water 
resources and the delivery of water services at different 
levels of society 

 Institutions  Young et al. 
( 2008 ) 

 Systems of rights, rules and decision-making procedures 
that play a complex role in both causing and addressing 
problems that arise from human-environment interaction. 
As a consequence, they give rise to social practices, assign 
roles to the participants in these practices, and govern the 
interactions among the occupants of the various roles 

 North ( 1990 ) 

 Risk  Brooks et al. 
( 2005 ) 

 Risk is conceptualised as relating to compound “climate-
related disasters” triggered by climatic or meteorological 
hazards (e.g., storms, droughts, extreme precipitation 
events), but mediated by the sensitivity or vulnerability of 
the exposed systems. Therefore, risk is a function of hazard 
and vulnerability 

 Smith ( 1986 ) 

 Extreme 
event 

 CDKN ( 2012 )  The occurrence of a value of a weather or climate variable 
above (or below) a threshold value near the upper (or lower) 
ends of the range of observed values of the variable 

 Adaptive 
capacity 

 IPCC ( 2001 )  The ability of a system to adjust to climate change 
(including climate variability and extremes), to moderate 
potential damages, to take advantages of opportunities, or 
to cope with the consequences 

 Adger et al. 
( 2005 ) 

 The capacity of actors (collectively or individually) to 
respond, to create and to shape variability and change in the 
state of the system, or the ability to mobilise (scarce) 
resources to anticipate or respond to perceived or current 
stresses 

 Chapin et al. 
( 2009 ) 

  Source: Author  
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opportunities  (readapted from: IPCC  2001 , p 983). Reference is explicitly made to 
the social component of the system (and not to the natural one), which means that 
the analysis focuses on the capacity of institutions for water resources management 
to collectively face the threats posed by climate variability and change, rather than 
on the capacity of individuals to adapt to climate change as a function of their access 
to resources. In other words, the object of investigation is institutional adaptive 
capacity, and not societal or individual adaptive capacity. 

 As mentioned, the selected determinants of adaptive capacity were derived from 
a combination of theory- and data-driven approaches to account for the fact that 
adaptive capacity and relative vulnerability are latent in nature and, as such, cannot 
be assessed only against empirical observations. Therefore, the variables for inclu-
sion were defi ned on the basis of theoretical insights on the nature and causes of 
vulnerability, complemented with fi rst-hand experiences of human-environment 
interactions as they emerged from a number of preliminary interviews that were 
conducted with key stakeholders in the two considered case studies (see Sect.  3.4 ). 
Methodologically, the combination of bottom-up (inductive) and top-down (deduc-
tive) approaches allowed for the generation of a context-specifi c but transferable 
analysis, thus also tentatively addressing the challenge of scaling up adaptation 
research (Smit and Wandel  2006 ) by aggregating fi ndings at the regional, national 
and community level. The proposed indicators only refer to the institutional dimen-
sion of adaptive capacity. Both the formal and informal institutions that make up the 
water sector were considered. 

 As already noted, the literature on climate change adaptation has abundantly 
identifi ed governance and institutional mechanisms as key determinants of adaptive 
capacity (Nelson et al.  2007 ; Brooks et al.  2005 ). Empirical studies proved that 
institutions and governance mechanisms can either facilitate or inhibit successful 
responses. However, more research is needed to uncover the specifi c processes that 
explain their capacity to respond in the fi rst place, and how these processes relate 
and infl uence each other at multiple levels of action (Engle and Lemos  2010 ). Even 
supposing that well-established and functioning institutions are equivalent to high 
adaptive capacity, and that under-funded and unstable institutions equal low adap-
tive capacity in theory, it is not clear whether and why this is the case in practice. 
What does “well-established and functioning”, or “under-funded and unstable” 
institutions mean? What are the intervening variables that explain the relationship 
between institutions and adaptive capacity on a case-to-case basis? This book 
attempts to unpack these mechanisms. 

 It is true, and it must be recognised, that the infl uence of fl uctuations in the deter-
minants is not necessarily direct or clear, and that this renders any attempt to develop 
systematic indices for measurement and comparison extremely diffi cult. For this 
reason, attention is here focused on  how  the different mechanisms linking institu-
tional factors to adaptive capacity play out in two different geographic and social 
contexts, as well as across multiple scales of political action. The hypothesised 
determinants of adaptive capacity were considered in relative terms, indicating: (a) 
how much a determinant contributes to adaptive capacity; and (b) to what extent the 
same determinant contributes to adaptation outcomes in combination with other 
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determinants. The formulation of indices of adaptive capacity was avoided, as it 
risks limiting the analysis to either an aggregate assessment at the national and 
regional levels (which is too broad for contextualisation), or small-scale case studies 
(which make generalisations diffi cult) (Brooks et al.  2005 ). As the literature on 
transnational and multi-scale governance has widely highlighted, adaptive capacity 
must be examined across scales in order to understand how different institutions at 
different levels interact to produce a common response to impending changes. 
Knowledge should neither be applicable to individual case studies only, nor be so 
general that it overlooks the context-specifi c characteristics of each water system. 

 Adaptive capacity is now almost a mainstream concept for scholars in the fi eld, 
although signifi cant challenges persist in its characterisation and measurement 
(Yohe and Tol  2002 ). Early determinants of adaptive capacity included a variety of 
system-, sector- and location-specifi c features. These regard, for instance, the range 
of available technological options for adaptation, the availability of resources and 
their distribution across the population, the structure of critical institutions, the 
stock of human and social capital, the system’s access to risk-spreading processes, 
the ability of decision-makers to manage credible information, and the public’s per-
ception of stress (IPCC  2001 ). These determinants drew heavily on the vulnerability 
literature, and although they constituted only a broad-brush attempt at identifying 
the components of adaptive capacity, they still represent an important starting point 
from which a more nuanced range of governance and institutional indicators can be 
developed (Engle and Lemos  2010 ). 

 Since 2001, further encouraged by the IPCC’s stance on this issue, a growing 
body of literature has emerged to identify the determinants of adaptive capacity 
(Yohe and Tol  2002 ; Brooks et al.  2005 ; Folke et al.  2005 ; Pelling and High  2005 ; 
Eakin and Lemos  2006 ; Engle and Lemos  2010 ). All these studies have argued that 
more fl exible, democratic and participatory designs increase adaptive capacity 
(Engle and Lemos  2010 ). In fact, if stakeholders are represented and given the 
opportunity to participate actively in the decision-making process, they will also be 
more likely to buy-in and be empowered to effectively respond to the expected 
impacts of climate change. In turn, this happens as a consequence of adequate 
knowledge use and the presence of networks that support social learning and fl exi-
bility, thus informing better decisions at the resource management level. While this 
theoretical framework seems fl awless on paper, it has not yet been empirically 
investigated, which means that it is unclear  how  these institutions and governance 
mechanisms systematically build – or not – the adaptive capacity of water systems 
to respond to the impacts of climate change (Engle  2007 ; Wilbanks and Kates 
 1999 ). 

 After having identifi ed the determinants of institutional adaptive capacity as pro-
posed by the literature, we have embarked upon a process of “testing” these deter-
minants with a list of key stakeholders in the research sites. This attempt to match 
theory- and data-driven approaches immediately revealed a number of important 
discrepancies and enabled to compile a fi nal list of determinants in an iterative pro-
cess. Some of the determinants which are considered important by scholars, once 
assessed empirically, turned out to be of little importance for the performance of the 
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observed water systems vis-à-vis climate change (e.g. equity). Similarly, determi-
nants that were revealed as important for building the adaptive capacity of institu-
tions within a specifi c water system in the interviews, have not been discussed in 
literature and thus seemed to be missing from the list (e.g. technical assistance). 
Therefore, the initial categories were distilled, re-labelled and merged to guarantee 
that the fi nal list was adequate to grasp the reality in the two case areas under con-
sideration. The following fi ve categories of determinants resulted from this process: 
(a) government and governance; (b) infrastructure; (c) information management; 
(d) human and social resources; and (e) fi nances and risk (see Table  3.2 ). These 
allow exploring, measuring and developing a more nuanced characterisation of 
adaptive capacity in its institutional dimensions. More specifi cally, it addresses the 
question of what it is that builds  ex novo  or increases the adaptive capacity of insti-
tutions to respond to climate-induced changes. Wary of the fact that it would be 
diffi cult – and of little value – to claim an unequivocal causal link between an out-
come and a specifi c governance approach or institutional characteristic, these deter-
minants are taken as contributing conditions that explain adaptive capacity.

3.4          The Problem of Fit: Arranging Determinants 
and Processes Towards a Typology of Multi-level 
Governance Frameworks 

 In the previous sections, emphasis has been placed on the multi-level nature of the 
determinants of adaptive capacity. A disjuncture typically exists between where 
adaptive actions effectively take place and the levels at which adaptive capacity  is 
thought  to be located, which is also where research generally focuses. For example, 
the planning of climate change adaptation policies tends to occur at the national 
level, but the consequences and impacts of such policies are then experienced 
locally by citizens and communities (Brunner  2010 ). Young described this as a 
problem of “fi t” (Young et al.  2008 ) – meaning that inadequate attention is devoted 
to the complex linkages between socio-ecological and biophysical systems and their 
manifestation across governance and geographical scales. To address this problem 
of fi t, we will use the concept of multi-level governance. Multi-level governance is 
here taken to indicate instances in which water resources management occurs at 
multiple scales, be it at the river basin, local, national, or international one. It thus 
refers to the diffusion and incorporation of recommendations, legislation, and 
polices from different decision-making centres (e.g. the incorporation of EU direc-
tives into the national legislative framework). It further regards the participation in 
transnational projects and networks (e.g. participation in a project on irrigation set-
 up and funded by the World Bank), and the delegation of tasks and responsibilities 
in terms of water resources management to institutions at different levels of the 
governance system (e.g. the establishment of River Basin Authorities or Water 
Users Associations). 

3.4 The Problem of Fit: Arranging Determinants and Processes Towards a Typology…
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 In other words, multi-level governance, both vertical (shifting political power up 
to transnational levels and down to local communities and horizontal (mobbing 
responsibilities from governmental actors/authorities towards non-governmental 
actors) (Eckerberg and Joas  2004 , p 407), is here considered as a cross-cutting ana-
lytical category that allows understanding the relations between determinants at 
different scales of action. If applied to the study of institutional adaptive capacity in 
the water sector, this conceptualisation points to the need to understand both the 
capacity of institutions to respond to change in a given system  and  the extent to 
which they interact with each other across and between scales. Accordingly, adap-
tive capacity does not only depend on how determinants interact to motivate one 
course of action or another, but also on the governance level/s at which this interac-
tion takes place. 

 The hypothesis that underpins our analysis is that climate change adaptation in 
the water sector takes place through cascading decisions in a landscape made up of 
institutional agents. These range from individuals (e.g., water users and farmers), 
fi rms and civil society to public bodies and governments at the local, regional and 
national levels, as well as international organisations. A general distinction is made 
between actions that involve the creation of policies and regulations to build adap-
tive capacity, and those that implement operational adaptation decisions. Actions 
associated with building adaptive capacity may include communicating climate 
change information, building awareness of its potential impacts, maintaining well- 
being and economic growth, protecting property or land, and exploiting new oppor-
tunities. By contrast, the activities associated with implementing adaptation 
decisions are more likely to focus on avoiding or reducing the cumulative adverse 
impacts of climate change, ensuring that adaptive measures taken by one organisa-
tion do not adversely impact those of others, and minimising the distributional 
impacts of adaptation (Adger et al.  2005 ). 

 Bearing these considerations in mind, the proposed applied conceptual frame-
work is based on four main hypotheses. First of all, the identifi ed determinants of 
adaptive capacity interact across multiple governance levels to produce a specifi c 
adaptation outcome. This interaction occurs both horizontally (across governmental 
and non-governmental/formal and informal institutions) and vertically (across gov-
ernance scales “below” and “above” the state). Secondly, top-down governance pro-
cesses are particularly well suited for creating the legislation, policies and regulations 
that build adaptive capacity. It is likely that these processes are driven by the state, 
or by a specifi c agency tasked with this function at the river basin level (if an IWRM 
approach is implemented). Instead, actions that implement operational adaptation 
decisions are likely to occur at more localised levels (i.e., farmers or water users), 
and are only subsequently scaled up towards higher levels (i.e., the state, the river 
basin level if IWRM is implemented, or the international level) the more adaptation 
becomes institutionalised. Finally, horizontal and vertical governance (i.e., the cre-
ation of partnerships, networks, and participatory decision-making procedures 
across governance levels and types of institutional actors) favour the operationalisa-
tion of adaptation decisions by activating the enabling determinants of adaptive 
capacity that are reciprocally connected and occur simultaneously. 
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 Therefore, the fundamental research question motivating this book is the follow-
ing:  What are the determinants of institutional adaptive capacity in the water 
sector that allow for building / enhancing its capacity to respond to the expected 
impacts of socio - economic and climate - related changes ? Attention is devoted to 
water systems, which are inherently constituted of an ecological and a social dimen-
sion. The ecological part comprises the abiotic and biotic components that can be 
characterised by different attributes such as resource availability, quality, biodiver-
sity, the degree of human infl uence, and natural storage capacity. These aspects will 
be described by referring to existing studies in order to adequately contextualise the 
research. However, attention will be primarily focused on the social dimension of 
water systems, as it is there that institutional interactions and processes occur to 
defi ne responses to change. In other words, the water sector is understood as a 
dynamic system consisting of a natural component, which determines the amount of 
available water (input), and a human component, which accounts for water demand 
(output). This input-output interaction takes place throughout a spatial scale that 
ranges from, and cuts across, the global level to the local one. As noted in the litera-
ture review (see Chap.   2    ), the ways in which water resources are governed depend 
on the water governance system, defi ned as the multiple interactions among institu-
tions that have decision-making powers over the allocation, distribution and man-
agement of water within a specifi c context. 

 Therefore, institutional adaptive capacity refers to the ability of institutions at 
different levels to cope with and adjust to the consequences of climate-induced and 
socio-economic changes, and/or to implement responses that incorporate opportu-
nities for transformation. In this sense, each governance outcome is hypothesised to 
result from the presence or absence of specifi c determinants of adaptive capacity, 
and by their combination at multiple scales. 

 The governance types that are envisaged and presented above are:

    1.     A resistant (or “sticky”) governance framework : This system is characterised by 
non-adaptive institutions, which are generally not able to adapt to change through 
learning mechanisms.   

   2.     A reactive-incremental governance framework : This is a system where institu-
tions make changes one after the other, mainly in a reactive way, i.e., to respond 
to specifi c situations as they occur. The measures taken are merely responsive, 
but not anticipatory.   

   3.     A proactive-incremental governance framework : This is defi ned as a system 
where institutions make changes one after the other, mainly in a reactive way, 
i.e., to respond to specifi c situations as they occur. Measures are mostly reactive 
and preparatory, but some preventive measures are also taken.   

   4.     An adaptive governance framework : This is a system where institutions are fl ex-
ible enough to introduce and institutionalise change proactively, by successfully 
anticipating the impacts of change, integrating uncertainty into their decision- 
making patterns, and coming up with transformative solutions that address 
change in a sustainable and effective way.     
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 A governance system will fi t into one or the other category amongst those pre-
sented above depending on the degree to which it puts in place (more or less gradu-
ally) the following adaptation strategies and measures 1 :

    (a)     Prevention measures : Aimed at preventing the negative effects of climate 
change and variability on water resources management. They include the mini-
misation or complete prevention of urban development in fl ood-prone areas, 
and the development and implementation of water-effi cient methodologies in 
water- dependent sectors (e.g., agriculture, industry and tourism).   

   (b)     Measures to improve resilience : Seeking to reduce the negative effects of cli-
mate change and variability on water resources management by enhancing the 
capacity of natural, economic and social systems to adapt to the impacts of 
future climate change. They include, for example, switching to crops that are 
less water-demanding or more salt-resistant, and operating dams and water res-
ervoirs in such a way that suffi cient water is retained and stored in the wet sea-
son to balance the water needed in the dry one.   

   (c)     Preparation measures : Aimed at reducing the negative effects of extreme events 
on water resources management. They include early warning systems, emer-
gency planning, awareness-raising, water storage, water demand management, 
and technological developments.   

   (d)     Response measures to alleviate the direct effects of extreme events : These 
include establishing safe drinking water and sanitation facilities inside or out-
side affected areas during extreme events, and moving assets out of fl ood zones.   

   (e)     Recovery measures : Seeking to restore the economic, social and natural system 
after an extreme event, and include activities for the reconstruction of public 
infrastructure, the restoration of electricity, and the rebuilding of houses.    

  The existence of measures (a), (b) and (c) indicates that a given water gover-
nance system has successfully adopted a proactive and transformative approach to 
climate-related change. However, adaptation can also happen in a reactive way, 
which means that the system responds  ex post , or after extreme events have already 
happened. As suggested by the United Nations Economic Commission for Europe 
(UNECE  2009 ), a reactive-incremental governance system is characterised by mea-
sures (d) and (e). When none of these measures is in place, the system is simply 
resistant, or non-adaptive: it is incapable (or unwilling) to mobilise and eventually 
alter its basic components and assets in order to produce the required responses to 
predicted as well as unforeseen problems. By contrast, a successful adaptation strat-
egy includes all the following measures: prevention, improving resilience, prepara-
tion, reaction and recovery (UNECE  2009 ). Of course, “no measures” and “all the 
measures” represent the two extremes of a continuum, and real cases tend to be 
located somewhere in between.  

1   This list of adaptation measures and strategies is taken from the United Nations Economic 
Commission for Europe (UNECE  2009 , pp 79–83). 
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3.5      What Methodological Approach? Expert Interviews 
and Data Analysis in Comparative Case Studies 

 In order to collect the data used to respond to the research question explicated 
above, we recurred to context-based qualitative research. Basically, expert inter-
views have been used to investigate and assess the adaptive capacity to climate- 
related and socio-economic changes of the two specifi c water governance regimes 
analysed: the one governing the Syr Darya River Basin in Kyrgyzstan, and the one 
for the Po River Basin in Italy. The research approach was purposely kept qualita-
tive since “ qualitative methods best serve the purposes of addressing research ques-
tions that require explanation or understanding of social phenomena and their 
contexts ,  and explore issues that hold some complexity ” (Ritchie and Lewis  2003 , 
p 2). The ontological position that underpins this study is subtle realism, according 
to which the social world is accepted to exist independently from the individuals’ 
subjective understanding of it, but remains accessible to the researcher through his/
her personal interpretation (Ritchie and Lewis  2003 , p 19). This automatically 
excludes resorting to quantitative methods, since these assume that the social world 
“ lends itself to an objective form of measurement ,  and that social scientists can 
reveal the nature of that world by examining lawful relations between elements that 
have to be abstracted from their context ” (Morgan and Smircich  1980 , p 498). 2  

 Amongst the range of available qualitative methods, interviews were selected in 
light of their capacity to provide the researcher with an interpretation of the different 
ways in which actors represent and construct reality in a given context (Mason 
 2002 ). Systematic interviews allow gaining access to the exclusive knowledge of 
experts in the water sector in order to retrieve their specifi c practical experience, 
understanding and vision of the problems under analysis. In this study, an expert is 
“ a person disposing of special knowledge and decision - making power ,  as well as of 
the institutional authority to construct reality ” (Mauser and Nagel  2009 , p 19). This 
category also includes knowledgeable citizens and top-level economic, political and 
governmental decision-makers. The expert interview technique was chosen because 
water resources management is a fi eld that involves technical expertise that is best 
understood by interrogating the very actors that possess it. Moreover, this decision 
makes sense since experts in the water sector are generally entrusted with decision- 
making power, meaning that they do not only reconstruct knowledge, but also man-
age its practical consequences under conditions of climate-related uncertainty. In 
sum, the interviews aimed at systematically retrieving information and reconstruct-
ing the ‘objective’ special knowledge of experts on the adaptive capacity of water 
governance systems (Mason  2002 ; Mauser and Nagel  2009 ). 

2   These comments do not seek to deny the relevance of quantitative methods, or the fact that they 
can be used to good effect in comparative qualitative analysis in social science (Ragin  1987 ). 
Rather, they highlight the relevance and usefulness of qualitative techniques to make sense of the 
complex nature of social phenomena that offer more positivist approaches to understanding a sys-
tem’s behaviour (Miles and Huberman  1994 ). 
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 Therefore, water experts were selected across a representative sample of formal 
and informal institutions dealing with water resources management in the two cases. 
Interviews were planned in a semi-structured way with the use of a number of indic-
ative questions collected in a topic guide. In addition, face-to-face interactions were 
privileged whenever possible in order to allow establishing a direct relationship 
between the interviewee and the interviewer. Otherwise, interviews were conducted 
with Skype. In general, interviews took place during 2- to 3-month periods of fi eld-
work conducted both in Italy and Kyrgyzstan. After returning, supplementary con-
versations were organised to further deepen or extend the issues that emerged from 
the analysis of the collected information. 

 In analysing the data that were generated from the interviews, responses were 
initially grouped according to pre-defi ned broad categories, which were then modi-
fi ed into categories of meaning based on the data itself through a process of induc-
tive reasoning. According to Lincoln and Guba ( 1985 ), this method (which the 
authors called the “ constant comparative method ”) allows for the data to be broken 
down into discrete units, and subsequently coded as categories that the researcher 
deems signifi cant for the project’s focus-of-inquiry. Categories undergo content and 
defi nition changes as units are compared and categorised, and as understandings of 
the properties of categories and the relationships between them are developed and 
refi ned over the course of the analytical process. As summarised by Taylor and 
Bogdan ( 1984 ): “ In the constant comparative method ,  the researcher simultane-
ously codes and analyses data in order to develop concepts ;  by continually compar-
ing specifi c incidents in the data ,  the researcher refi nes these concepts ,  identifi es 
their properties ,  explores their relationships to one another ,  and integrates them 
into a coherent explanatory model ” [126]. 

 As a fi rst step, interviews have been recorded, transcribed and translated from 
Russian, Kyrgyz and Italian into English, and then imported into NVivo. NVivo is a 
computer-assisted qualitative data analysis software (CAQDAS), globally recog-
nised as a reputable tool for managing and supporting the type of analytical work 
that was undertaken in this study (Bazeley  2007 ). Clearly, using a CAQDAS does 
not relinquish the hermeneutic task to the logic of the computer: NVivo was merely 
used as a tool for effi ciency, and did not conduct the analysis and drew the conclu-
sions itself. Importantly, NVivo served to ensure the transparency of the analytical 
process, since it allowed logging data movements and coding patterns. As a result, 
all the stages of the analytical process are traceable. 

 The initial process of data transcription and importation provided a valuable 
assessment of emerging key themes, and revealed the issues that needed to be cov-
ered in subsequent interviews. Archival data (e.g. legal and policy documents) and 
material from presentations, seminars, conferences and focus groups were also 
imported into NVivo, and subsequently linked to the transcripts to bring together the 
primary data and the theories under review. The same procedure was performed for 
the relevant literature and other electronic sources (e.g. web pages). Demographic 
data such as ‘institution type’ (e.g. public, research institute, governmental organ-
isation, etc.), ‘institution level’ (e.g. local, sub-national, etc.), and ‘institution sec-
tor’ (e.g. agriculture, industry, tourism, etc.) were also recorded. 
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 Specifi cally, 12 discrete cycles of analysis were planned and conducted. There 
were two separate cycles of coding for each research site (Northern Italy and 
Kyrgyzstan), four cycles aimed at managing the codes (including one of merging 
common and unique codes from each site for cross-case analysis), and one cycle of 
data reduction through the consolidation of codes into more abstract theoretical 
categories. In the last four analytical rounds, writing was used as a tool to prompt 
deeper thinking and reporting on the data (Bazeley  2007 ). This approach is consis-
tent with Miles and Huberman’s suggestion that the researcher should work through 
cycles of inductive and deductive analysis to better map out relationships, and thus 
allow codes to change, develop and emerge. To ensure analytical reliability, multi-
ple rounds of coding were performed, instead of recurring to multiple coders, which 
is what the literature often suggests (Miles and Huberman  1994 ). 

 The analysis of the data from the interviews was conducted in fi ve main stages, 
which were repeated for the two research sites individually, and then in a compara-
tive mode. These stages also determined the structure of Chaps.   4    ,   5    , and   6    , where 
results are reported. The fi rst stage was dedicated to assessing the absolute impor-
tance of the hypothesised determinants of adaptive capacity and consisted in run-
ning generic matrix queries for each category of determinants. In stage 2, attention 
was focused on understanding the relative importance of determinants in relation to 
each other, in order to identify interactions between conditions in different catego-
ries. The next and third stage consisted in assessing the multi-level dimensions of 
determinants, i.e., examining how they related to each other across different gover-
nance levels, both horizontally and vertically. In this phase, generic matrix queries 
were run to plot each hypothesised determinant of adaptive capacity against differ-
ent sets of governance levels, and more specifi cally: water users, the local level (e.g. 
municipalities, local self-governments), the sub-national level (e.g. regional and 
provincial administrations), the river basin level, the national level (e.g. ministries, 
the state), and the international level (e.g. IOs, the EU, external donors, and interna-
tional NGOs). 

 In the stages 2 and 3, the determinants were analysed in terms of their contribu-
tion to adaptation measures and responses. “Barriers” and “bridges” were identifi ed 
not only by coding the structural elements of the response according to a normative 
indication, but also by recalling actors’ perceptions on which aspects of the system 
aided or impeded solutions and adaptive responses to climate change. Therefore, 
two additional analytical categories were created: one grouping the references to the 
adaptation responses for each case (bridges), and the other the references to the 
obstacles, challenges and problems encountered before or when implementing 
adaptation actions (barriers). In stage 4, the determinants were studied in terms of 
their specifi c contribution to adaptation responses. This was done by tracking their 
frequency within the analytical category of “ adaptation responses and measures ”, 
which was further divided into three sub-categories: proactive, reactive, and ideal/
required adaptation responses and measures. In stage 5, the hypothesised determi-
nants were examined in reference to the analytical category of “barriers” to under-
stand which condition played out as an obstacle to adaptation, to which extent and 
why. In both these last stages, the multi-level dimension was accounted for, so as to 
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allow identifying the governance level/s at which bridges and barriers to adaptation 
were more likely to manifest in each case study. A chi square statistical test was run 
to test the signifi cance of the results (detailed in Appendix   4    ).  

3.6      An Unusual Choice of Case Studies: Comparing Italy 
and Kyrgyzstan 

 We decided to use the case-oriented comparative method (among many other avail-
able social science methodologies) primarily because of its focus on processes 
within a limited number of cases, towards identifying differences and similarities in 
light of a given hypothesis (George and Bennett  2005 , p 13). The comparison of 
instances of institutional adaptive capacity in two contexts as diverse as the Po River 
Basin (in Northern Italy) and the Syr Darya River Basin (in Kyrgyzstan), therefore, 
aimed at explaining different outcomes on the basis of some conditions that are 
either present or absent among otherwise similar cases (Hopkin  2010 , p 287). The 
comparative method also turns out to be quite appropriate one for this study in light 
of its “ capacity to determine the different combinations of conditions associated 
with specifi c outcomes or processes ” (Ragin  1987 , p 5). 3  

 At this point, an attentive reader may wonder what similarities are to be found 
between Northern Italy and Kyrgyzstan, and whether we should have rather opted 
for other, more similar case studies. Substantial doubts may be raised about the 
effectiveness (and feasibility) of comparing cases that are embedded in radically 
different socio-economic, political and cultural contexts like Northern Italy and 
Kyrgyzstan. However, it should be remembered that the object of the comparison 
was the river basin, and not the country. Moreover, we explicitly intended to con-
sider cases from both developing and developed countries in order to expand the 
traditional focus of studies on adaptive capacity from developing countries in Sub- 
Saharan Africa or Latin America (e.g. Brooks et al.  2005 ; Adger and Vincent  2005 ; 
Engle  2007 ; Engle and Lemos  2010 ) to the European and Central Asian contexts, 
which have so far been rather overlooked by the literature. 4  Amongst developed 
states, Italy was a particularly interesting case given its peculiar water governance 
system, which is characterised by a mixture of private- and state-management, with 
a strong involvement of sub-national and local governments and civil society. As for 

3   It can be said that the foundations of the comparative method were established by Charles Ragin 
in 1987 in his landmark book entitled “The Comparative Method: Moving beyond Qualitative and 
Quantitative Strategies”. There, Ragin described cases as “confi gurations, or combinations of char-
acteristics.” In turn, “comparison in the qualitative tradition involves comparing confi gurations – a 
holism that contradicts the radically analytic approach of most quantitative work.” Therefore, 
“comparative social science uses attributes of macro-social units in explanatory statements, to 
explain and interpret macro-social variation.” Ragin ( 1987 , p 4). 
4   Two exceptions are the study by Yohe and Tol ( 2002 ), which examined case studies from the 
Rhine and the Netherlands, and Hill and Engle ( 2011 ), which considered Switzerland and the 
United States,  inter alia . 
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developing countries, we started from the consideration that Central Asia is poorly 
represented in studies on the impacts of and potential responses to climate change. 
The choice of the Syr Darya River basin in Kyrgyzstan was motivated by its similar-
ity with the Po River basin in geomorphological and climatic terms; both river- 
basins are nivo-glacial, the climate is alpine, water is generally abundant, and 
extreme events such as fl oods are common occurrences. 

 There is a growing recognition that both regions will be signifi cantly affected by 
climate change, and will therefore be called upon to adequately respond, adapt, and 
mitigate. In this sense, the present study, by comparing two diametrical different 
cases as Italy and Kyrgyzstan, constitutes an attempt to gain further understanding 
of the potential transferability of the adaptive capacity discourse and fi ndings from 
one socio-economic, political, or even cultural context to another. In fact, the simi-
larities between the two case studies do not refer to the relationship between the 
dependent and independent variables, but to ‘external’ geographical and climatic 
conditions. In turn, this allows for an interpretation of the observed outcomes based 
on the variation across cases in socio-economic and political (institutional) terms. 
Moreover, since Kyrgyzstan resulted in being an ideal case to illustrate the resistant 
governance scenario and Italy better fi tted the incremental governance one, their 
comparison turned out to be an optimal way to analyse and understand what condi-
tions are more likely to lead to one adaptive outcome or another. It also enabled to 
capture according to which interactive processes, and at what scales this occurs. 

 Both the Po and the Syr Darya River Basins (and especially the latter) have an 
important transboundary dimension. However, for the purposes of this study, only 
the portions falling within the (respectively) Italian and Kyrgyz borders were con-
sidered. This choice was motivated by the specifi c interest in water governance and 
institutional arrangements, which, while undeniably interacting at multiple scales, 
are still fundamentally rooted within a state-based legislative, political and manage-
ment system. In fact, despite most of the literature on water resources management 
considers the river basin as the main unit upon which policies and actions should be 
planned and implemented, the reality is that state-based administrations at different 
levels retain most of the competences in this sector. As a consequence, it was more 
realistic to look at policy units corresponding to the political jurisdictions that fall 
within the Italian part of the Po River Basin and the Kyrgyz section of the Syr Darya 
River Basin, rather than at the hydrological boundaries of the two river basins. 

 The Po and Syr Darya river basins can be considered fundamentally similar in 
terms of the geomorphological characteristics of their water systems and their cli-
mate conditions. Indeed, both are mountain watershed nivo- glacial regimes, in 
which climate change has been documented to have an impact on glacial melt and 
the elevation of the snow line. Similarities, however, fi nish here. The two regions, in 
fact, have diverse demands on water resources for productive, consumptive and eco-
logical services. In addition, they operate under highly different water governance 
modes, and are characterised by divergent political, economic, development, social, 
cultural and environmental situations. Therefore, it can be said that the two case studies 
were selected given the strong variation of the independent variables, such as the 
institutionalised arrangements for participation in decision- making, the availability 
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of and access to climate information, scientifi c data and technical resources, the 
adequacy of budget and fi nancial instruments, and the presence of social and human 
capital.  

3.7     Summary 

 Building on the literature on institutions and institutional change, multi-level gover-
nance and adaptive capacity, this chapter outlined the conceptual and methodologi-
cal framework underpinning the present research. To this end, Sect.  3.1  illustrated 
this work’s expected contributions to the existing scholarship in political science 
and environmental studies. In particular, we envisaged signifi cant contributions to 
the literature on multi-level governance by enriching it with insights from institu-
tionalism in order to untangle the intersecting dynamics that lie at the basis of the 
institutional framework for the management, distribution and utilisation of water 
resources. Our addition to the literature on institutional adaptive capacity as it cur-
rently stands consisted in combining the conditions that (at least theoretically) 
would enable institutional adaptive capacity to produce a typology of water gover-
nance frameworks, based on the capacity of their constituting institutional entities 
to adapt to change. Finally, we tried to identify the institutional framework and 
processes that are most suitable to activate adaptive capacity by exploring the mech-
anisms that link together the conditions for institutional adaptive capacity across 
governance scales. 

 In Sect.  3.2  we identifi ed a number of analytical challenges related to the defi ni-
tion, understanding and measurement of adaptive capacity. In particular, we identi-
fi ed the following problems: generic versus specifi c determinants at different scales, 
the applicability of fi ndings to different socio-political and economic contexts, and 
the verifi cation of the non-correlation between the different indicators of adaptive 
capacity. As an attempt to overcome them, we presented several conceptual and 
methodological solutions. First of all, the proposed conditions that determine adap-
tive capacity refer to multiple levels of action and are described on the basis of how 
well they perform within specifi c water systems. To address the problem of transfer-
ability and to deduct useful insights from different governance frameworks on adap-
tation capacity, processes and scale, we analysed two river basins that are located in 
very diverse socio-political and geographic contexts. Acknowledging the diffi culty 
of proving non-correlation between determinants, we developed them in an iterative 
way, combining theory with data-driven analysis. 

 Section  3.3  presented the process by which the hypothesised determinants and 
sub-determinants of institutional adaptive capacity have been generated through a 
combination of theory- and data-driven approaches. This accounts for the fact that 
adaptive capacity and relative vulnerability are latent in nature and, as such, cannot 
be assessed only against empirical observations. After having identifi ed the deter-
minants of institutional adaptive capacity as proposed by the literature, we embarked 
upon a process of “testing” these determinants with a list of key stakeholders in the 
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research sites. We thus came up with the following fi ve categories of determinants: 
(a) government and governance; (b) infrastructure; (c) information management; 
(d) human and social resources; and (e) fi nances and risk. Each category included a 
number of conditions, that were analysed in terms of their absolute importance in 
the context under consideration, but also in terms of their reciprocal relationship at 
governance scale at which they manifested. 

 In Sect.  3.4 , we described the adopted research design in greater detail, introducing 
the different water governance frameworks and related adaptive measures, followed 
by the methodological approach this book has taken (Sect.  3.5 ). We recurred to 
systemic expert interviews to investigate and assess the adaptive capacity to cli-
mate-related and socio-economic changes of the two specifi c water governance 
regimes investigated. Water experts were selected across a representative sample of 
formal and informal institutions dealing with water resources management in the 
two cases, and interviewed in a semi-structured way with the use of a number of 
indicative questions collected in a topic guide. The analysis of the data was con-
ducted with the NVivo software to ensure the transparency of the analytical process, 
as all the stages of the analytical process remain traceable. Twelve discrete cycles of 
analysis were planned and conducted, consisting of both inductive and deductive 
analysis to better map out relationships. 

 Finally, Sect.  3.6  expanded on this methodological approach and illustrated the 
reasons for choosing a case-oriented comparative method, including its focus on 
process within a limited number of cases, towards identifying differences and simi-
larities in light of a given hypothesis. The comparison of instances of institutional 
adaptive capacity in two contexts as diverse as the Po River Basin (in Northern 
Italy) and the Syr Darya River Basin (in Kyrgyzstan) thus aims at explaining differ-
ent outcomes on the basis of some conditions that are either present or absent among 
otherwise similar cases (Hopkin  2010 , p 287). The following Chaps.   4     and   5     will 
present the results for the Po River Basin and for the Syr Darya River Basin 
respectively.     
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    Chapter 4   
 The Po River Basin 

          Abstract     This chapter presents in detail the case of the Po River basin. It starts by 
outlining its geographical and socio-economic characteristics, including how water 
is used for different economic purposes by relevant economic sectors, and when and 
why it gives rise to situations of confl ict. As a second step, the main factors that 
determine and explain the vulnerability of the Po River basin are introduced, as well 
as its sensitivity and exposure to climate change. The chapter further describes the 
governance framework for water resources management in place, including actors, 
roles, policies and confl icts. We complement this overview on the institutional 
arrangements by looking at how climate change and disaster risk management are 
currently governed, and thus how the expected pressures could be dealt with. We 
identify the water governance system in Italy in general, and the Po River Basin in 
particular, being strongly fragmented and complex, with many institutions at differ-
ent levels responsible for similar tasks related to water use, disaster risk manage-
ment and environmental protection, without a distinctive mandate to address climate 
change through the implementation of appropriate adaptation measures. Analysing 
the interview data for the Po River basin, we fi nd that the political dimension 
received greatest attention, immediately followed by the management of human, 
social and water resources, and information sharing, communication and awareness 
raising. In turn, fi nancing adaptive capacity and infrastructure were emphasised 
least, indicating that in the Po River basin, water resources management seems to be 
strongly dependent upon (and infl uenced by) political factors, including all the 
organisational and administrative aspects that enable and guide decision and 
policy-making.  

  Keywords     Po River basin   •   Po River basin authority   •   Basin plan   •   Climate change 
scenarios   •   Socio-economic scenarios   •   Water governance   •   Fragmentation  

 When you put your hand in a fl owing stream, You touch the last 
that has gone before. And the fi rst of what is still to come 

(Leonardo Da Vinci) 
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4.1              Background Information: The Po River Basin and Italy 

 Throughout history, the Po River has been at the very centre of human and eco-
nomic development in Northern Italy. The abundant waters fl owing from the 
Monviso Mount in the Western Alps down to the Adriatic Sea irrigated fl ourishing 
crops of maize, rice and cereals and generated the electric power that was necessary 
to trigger the dynamic and successful process of industrial development that has put 
the Po Valley ( Pianura Padana  in Italian) at the heart of the Italian economy. Since 
ancient times, communities living along the Po River have tried to control its turbu-
lent waters and limit the danger of fl oods, so that the neighbouring land could be 
secured for agriculture and human settlements. Large artifi cial levees were erected 
along the Po and its main tributaries, organised into a complex system that today 
extends for about 900 km. A number of navigable channels, called  navigli  (pro-
jected by one of the most famous scientists of human history, Leonardo Da Vinci) 
were created to connect the river to Milan – it was along the  navigli  that marble 
blocks were transported from the Candoglia Mount down to the valley in order to 
build the legendary  Duomo of Milan  (Milan Cathedral). The Po River basin is also 
an important reserve of unique ecosystems, whose survival today is threatened by 
heavy pollution (the product of industrial and environmental activities), coupled 
with unsatisfactory monitoring and an ever-increasing population with scarce envi-
ronmental awareness and sensibility. 

 Demographic growth, irresponsible industries, exceedingly irrigation-intensive 
agriculture, and the development of tourism (particularly in the Alps) are all factors 
that threaten the sustainability of the Po’s water and ecosystem resources. Enough 
to say that, in recent years, the traditionally water-rich  Pianura Padana  has suffered 
from grave episodes of droughts, leading water managers and politicians to even 
call for the adoption of emergency measures – a fi rst time in the history of Northern 
Italy. Climate change will only worsen these already alarming trends in two obvious 
ways: by impacting on the intensity and frequency of extreme weather events, and 
by making water more and more scarce. As such, water resources management in 
the Po River basin represents a very interesting case for the analysis of institutional 
adaptive capacity. To what extent are institutions in the region ready to face the 
threats that impend upon their water resources? And, what kind of adaptation strate-
gies, if any, are planned to respond to future water scarcity? How will institutions 
prevent fl ood-related disasters especially in mountain areas? 

4.1.1     Geographical, Climatic, Socio-economic 
and Water System Characteristics 

 The Po River basin is the largest basin in Italy and one of the largest in Europe, 
covering an area of 74,000 km 2  (70,000 km 2  in Italy, 4,000 km 2  in Switzerland and 
France). Its waters cross six Italian regions:  Lombardy ,  Piedmont ,  Liguria ,  Emilia 
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Romagna ,  Veneto ,  Valle d’Aosta  (Aosta Valley), and the autonomous province of 
 Trento . The Po River basin originates from the Monviso Mount, at 2,100 m a.s.l. – it 
then fl ows for 650 km until the Adriatic Sea at an average of 1,470 m 3 /s. Its tributar-
ies, descending from the Alps and Apennines, amount to a total 141 rivers, and 450 
lakes (AdbPo  2010b , p 7). Its delta, covering about 380 km 2 , is regarded as one of 
the most complex estuarine systems in Europe (UNEP  2004 ). The 58 % of the Po 
River’s whole drainage basin falls within mountain territory (41,000 km 2 ), whilst 
the remaining part consists of alluvial plain (29,000 km 2 ), the so-called  Pianura 
Padana . Total water resources in the basin amount to 80 billion of m 3 /year. Since the 
river is typically subject to heavy fl ooding, it is controlled by dikes for over half of 
its length (AdbPo  2010b , p 8). 

 The climate of the basin area, strongly infl uenced by its orography, is typically 
alpine in the mountain zone, continental-warm in the fl at basin area and 
Mediterranean on the coast. The average annual temperature, also mitigated by the 
presence of lakes, is around 5 °C on high Alps, 5–10 °C in medium mountains, and 
10–15 °C in other zones. The average annual rainfall value is 1,200 mm per year, 
unevenly distributed both in space and time: the higher quantity of rainfall is con-
centrated in the zone of the lakes, in proximity of the higher mountains. As for the 
temporal distribution, the maximum rainfall is recorded during the spring season 
(AdbPo  2010a , p 30). 

 Covering some 24 % of the Italian national territory, the  Pianura Padana  has a 
resident population of about 17 million inhabitants (one third of Italy’s total popula-
tion). While the population density for the entire basin is about 232 inhabitants/km 2 , 
the two main urban and industrial agglomerations remain the municipalities of 
Milan and Turin. The highest density of settlements is found in the Lambro-Olona- 
Seveso catchment basin (around Milan) with 1,478 inhabitants/km 2 , while the low-
est value corresponds to the upper part of the Trebbia and Parma sub-basins, with 
only 24–26 inhabitants/km 2  (AdbPo  2010a , p 30). Mainland uses in the region are: 
urban areas, agro-forests and uncultivated land. Mountains and hills cover the two- 
thirds of the basin; the remaining one-third is plain. There, agriculture is the main 
economic activity (together with livestock production), and is characterised by the 
intensive cultivation of rice, grapes, cereals, vegetables and fruits. In the mountains, 
the pre- alpine area is covered by forests, pasture and grassland, while the Alps host 
wide glacial valleys, some of which are cultivated. Finally, some reclaimed lands 
also exist in the provinces of Ferrara, Rovigo, Ravenna and Parma. 1  Table  4.1  pro-
vides a synthesis of the main socio-economic, geographical, and water system char-
acteristics of the Po River basin.

1   Land reclamation is the gain of land from the sea, or wetlands, or other water bodies, and restora-
tion of productivity or use to lands that have been degraded by human activities or impaired by 
natural phenomena. Source: OECD, Glossary of Statistical Terms, retrieved July 29, 2014 from: 
 http://stats.oecd.org/glossary/detail.asp?ID = 1496 
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4.1.2        Characterisation of Water Use in the Po River Basin 

 Total water resources in the basin amount to 80 billion of m 3 /year. Water abstraction 
from surface water bodies is about 25.1 billion of m 3 /year (63 %), versus 5.3 billion 
of m 3 /year from groundwater (37 %). However, different uses employ surface or 
groundwater in different percentages. Irrigation prevalently employs surface water 
(83 %), while the 80 % of potable water derives from groundwater sources, the 
15 % from streams, and the 5 % only from surface water (Raggi et al.  2007 , p 3). 
Urban runoff is unmeasured but plays an important role for irrigation purposes 
especially during periods of drought. Infrastructure for treating wastewater only 
partially covers urban areas, which can cause several problems in terms of water 
quality and pollution. Lakes also offer an important source of freshwater, particu-
larly in the Lombardy region. Important artifi cial tracts intersect natural branches 

   Table 4.1    General characteristics of the Po River basin   

 Po River basin: general characteristics 

 Total length  650 km 
 Area  74,700 km 2  
 Average altitude of the basin  740 m a.s.l 
 Plain territory  28,400 km 2  
 Minimum fl ow  275 m 3 /s 
 Maximum fl ow  10,300 m 3 /s 
 Minimum daily fl ow rate at Pontelagoscuro  165 m 3 /s 
 Maximum daily fl ow rate (peak fl ow) at 
Pontelagoscuro 

 10,300 m 3 /s 

 Annual runoff  46.5 × 10 9  m 3 /year (60 % precipitations) 
 Number of main rivers in the watershed  28 
 Extension of hydrographical network 
(natural and artifi cial) 

 55,700 km 

 Water volume of alpine lakes  1.25 × 10 9  m 3  
 Average fl ow  1,470 m 3 /s 
 Average yearly precipitation  1,108 mm 
 Annual average temperature  5–10 °C 
 Population  16 million inhabitants (1/4 Italy) up to 

1,478 inh/km 2  
 Average population density  225 inh/km 3  
 Economy (GDP)  38 % of total national GDP 
 Industry  37 % of total national industry 
 Labour force  46 % of total national employees 
 Agriculture  55 % livestock (in 5 provinces) 

 35 % of total national agricultural product 
 Energy  48 % energy consumption at national scale 
 Municipalities in the basin  3,204 

  Adapted by author with data from AdbPo ( 2010a , p 71)  
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the Po River basin for about 375 km (from Tanaro to Po di Goro); some of these 
sub-/basins are used for hydropower generation. Artifi cial reservoirs along the river 
and its tributaries are also exploited for fl ood control (AdbPo  2010a ,  b ). 

 The current utilisation regime of water resources in the Po River basin is the 
result of the process of economic development that has characterised Northern Italy 
since the 1950s, which has translated in a strong increase in water demand. For 
example, in the brief period from 1975 to 1987, water withdrawals underwent an 
augmentation of 35 %. Overall, the Po area has become a strategic region for the 
Italian economy, with signifi cant agriculture, livestock, industry and tourism sectors 
that account for the 40 % of the Italy’s total GDP. However, two economic activities 
prevail: agriculture and industry. In fact, the Po basin is home to 37 % of Italy’s 
industry, and provides 35 % of the country’s agricultural production. 

 Agriculture in the  Pianura Padana  produces cereals, including rice, which nota-
bly requires heavy irrigation. Farming activity in general is carried out on 31,000 km 2  
of cultivated land, 50 % of which is irrigated. Irrigation, therefore, represents the 
major use of surface water accounting for the 40 % of total water withdrawals from 
surface water. At the same time, industrial (excluding hydropower) and household 
consumption account for, respectively, 4.5 % and 11 % of total surface water with-
drawals (these needs are prevalently met by groundwater resources). The specifi c 
amounts of water withdrawals are listed in Table  4.2 .

   The most important industrial activities in the area are chemicals, engineering, 
textiles, paper, and food production. To sustain their energy needs, hydroelectric 
stations and some coal/oil power stations using the water of the Po River as coolant 
have been built in the Pianura Padana, on the fl anks of the Alps. More generally, 
electricity consumption in the Po River basin accounts for 48 % of the national total 
and is supplied by 269 hydroelectric plants and 11 thermal power plants (Raggi 
et al.  2007 ). 

 The legislative framework that governs the system for the release of authorisa-
tions for water withdrawals in Italy still makes reference to the “ Testo Unico sulle 
Acque ” (Royal Decree 11/12/1933) approved in 1933. It contains the standards for 
large and small water withdrawals, as well as for the public use of water resources; 
thus also specifying the various subjects that have the right to obtain this type of 
license in the fi rst place. The 1933 Royal Decree was ground-breaking in its attempt 
to regulate water catchments directly, and to harmonise the scattered legislative and 
administrative scenarios that had governed water resources in the recently unifi ed Italy. 

   Table 4.2    Water withdrawals for main economic sectors   

 User groups 
 Volumes withdrawn 
in millions of m 3 /year 

 Abstraction from 

 Surface water (%)  Groundwater (%) 

 Household  2,500  20  80 
 Industry  1,537  20  80 
 Agriculture + livestock  17,700  83  17 
 Total  21,737  63  37 

  Adapted from Raggi et al. ( 2007 )  

4.1 Background Information: The Po River Basin and Italy
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However, the problem is that the 1933 Royal Decree remained in vigour until 1998, 
while the type and intensity of water use in the country had obviously undergone 
radical changes well before then. Especially signifi cant were the alterations as a 
consequence of the process of industrialisation that took place after the Second 
World War in Northern Italy. 

 In 1998, at last, the Legislative Decree n.112 (dated 31/03/1998) was enacted to 
reallocate the management of public waters (including public water withdrawals, 
research, extraction and use of groundwater, and protection of the groundwater 
system) to regional and local administrations, provinces and town councils. 2  Yet, 
the 1998 legislation largely failed to consider water as a primary good to be pro-
tected and managed in an integrated way. The decree continued treating it instead 
as a tool to achieve sectorial objectives in terms of economic production (irrigation, 
hydropower and industry). Even today, withdrawal licenses are allocated on the 
basis of considerations related to the mere physical availability of water resources, 
without taking into account the water balance at the river basin level. Thus, despite 
the relative abundance of water that the Po River basin has always experienced (dif-
ferently from the central and Southern parts of Italy with prolonged and almost 
structural conditions of water scarcity), confl icts between different water uses and 
users have started to arise in recent times. If we consider that water consumption 
for agriculture and livestock is estimated to account for 67.8 % of the total water 
availability in the Po River basin, it is easy to see that the other economic sectors, 
despite constituting an important part of the economy of the basin, may not be 
contented with the remaining 32.2 % of water resources that they receive (Braga 
and Bertolo  2006 ). 

 More generally, the current water governance in the Po River basin presents a 
number of problems at different levels of analysis. At the interregional scale, for 
example, quantitative water rights are a major factor of concern. Upstream regions 
(Piedmont and Lombardy) use a larger amount of water than downstream ones, thus 
leaving the latter in a situation of water shortage especially in the summer season, 
when lack of rainfall or winter snow increases the risk of droughts. In addition to 
water quantity issues, the Po River is affected by serious pollution in some areas 

2   For administrative purposes, since 1970, Italy is divided into 20 regions, which roughly corre-
spond to the historical regions of the country – they are the fi rst-level administrative divisions of 
the state. The regions are further divided into 110 provinces ( province) , which, in turn, are subdi-
vided into town councils or municipalities ( comuni ). The fi ve ‘special status’ regions ( regioni a 
statuto speciale ) of Friuli-Venezia-Giuila, Sardinia, Sicily, Trentino-Alto Adige and the Aosta 
Valley are autonomous or semi-autonomous due to particular ethnic or geographical consider-
ations. Participation in national government is a principal function of the regions, and regional 
councils may initiate parliamentary legislation, propose referenda, and appoint three delegates to 
assist in presidential elections. The regions can also enact legislation necessary for the enforcement 
of state laws and have the right to acquire property and to collect certain revenues and taxes. 
Regional and local elections are held every 5 years. Regions acquired a signifi cant level of auton-
omy following a constitutional reform in 2001 (brought about by a centre-left government and 
confi rmed by popular referendum), granting them residual policy competence. However, their 
fi nancial autonomy is quite modest: they just keep 20 % of all levied taxes, mostly used to fi nance 
the region-based healthcare system. 
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(Raggi et al.  2007 ). Despite the existence of a license system to regulate the discharge 
of water from point sources, water quality controls are rare, and so are economic 
and fi nancial measures aimed at reducing water pollution from the agricultural sec-
tor. Quality problems especially affect the regions of Emilia Romagna and 
Lombardy, due to the bad quality of the waters of the Lambro-Olona River. 
Downstream effects of pollution along the coast are also a cause of major concern 
for the tourist industry in the Adriatic Sea (Raggi et al.  2007 ). 

 Therefore, on the one hand, the Po River basin is “blessed” with generous 
amounts of natural water resources, as a consequence of the presence of the Alps 
and its accumulated water resources in form of snow, as well as a number of subal-
pine lakes with a large storage capacity. On the other hand, the intense exploitation 
of water resources in the last decades has translated into a signifi cant source of 
stress for the water system, as oftentimes demand comes to exceed supply. Current 
climatic trends, in addition, threaten to reduce water availability even further by 
bringing about a decrease of total precipitations coupled with an increase of average 
temperatures (AdbPo  2010a ). 

 It is therefore important to explore the climate as much as socio-economic sce-
narios that are forecasted for the Po River basin in order to assess what change will 
look like. This presents a fundamental preliminary step to understand what type of 
interventions are needed and how to best introduce them into the water governance 
system in Northern Italy to ensure that the needs and interests of all stakeholders 
continue to be met. As a synthesis of the analysis included in the 2010 Po River 
Basin Management Plan (AdbPo  2010a ,  b ), Table  4.3  presents an illustration of the 
likely pressures that will infl uence future water demand in the Po River basin.

4.2         Climate Change and Socio-economic Scenarios 
in the Po River Basin 

 With regards to Europe, the IPCC AR5 concludes that signifi cant changes in tem-
perature and rainfall will occur with high confi dence in Europe, with increases in 
temperature projected throughout Europe and increasing precipitation in the North 
and decreasing precipitation in the South (IPCC  2014 ). Additionally, there will be a 
marked increase in the frequency and intensity of heat waves, meteorological 
droughts and heavy precipitation events, although with variations across the conti-
nent (IPCC  2014 ). Climate change has already affected multiple sectors in Europe, 
and will continue to do so in the years to come. In the Mediterranean (Southern) 
region, tourism, agriculture, forestry, infrastructure, energy and population health 
are particularly vulnerable to the effects of climate change; in northern Europe, 
shifts in agriculture production will occur, and severe loss of ecosystem services is 
expected in Alpine regions with high confi dence (IPCC  2014 ). 

 In this context, the Po River basin represents quite a special case, in that it is situ-
ated on the borderline between the area that is subject to Central Europe climate 
infl uences and the Mediterranean region. For Central Europe, climate scenarios 
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project an increase in total precipitations, which will be particularly concentrated in 
the fl ood season (autumn and spring). Instead, for the Mediterranean area, models 
indicate a 30 % reduction of summer precipitations (AdbPo  2011 , p 1). A signifi cant 
portion of the Po River basin also falls within the Alpine range, for which predic-
tions are yet different. Given these fundamental uncertainties, it is necessary to 
defi ne scenarios at the local and river basin levels in order to understand the most 
probable climate hypotheses for the future of the Po River. In particular,  attention 
should be focused over the evolution of snow storage in glaciers and eventual 
changes in the hydrological regime of watercourses, which in turn will impact the 
quality of water bodies. 

   Table 4.3    Synthesis of main pressure factors on water resources in the Po River basin   

 Water use  Pressure factors 

 Household  Demographic growth (especially in recently industrialised urban areas, 
tourism destinations, and as a consequence of immigration) 
 Decrease of water availability as a consequence of climate factors or the 
introduction of environmental requirements/constraints 
 Insuffi cient maintenance of infrastructural network 
 Increase of demand in certain seasons as a consequence of tourism 
 Increase of non-civilian (commercial and industrial) utilizations, e.g., 
hotels, gardening 

 Industry  General tendency to reduce water consumption for industrial use, as a 
consequence of 
 Evolution of the economy towards the tertiary sector (services) 
 Diffusion of less water-consuming technologies, as a consequence of the 
introduction of more advanced environmental legislation on industrial 
waste and discharge 

 Agriculture 
(irrigation) 

 Irrigation is the most water-consuming sector. Still, the irrigation needs of 
parts of the river basin are not entirely met – also as a consequence of the 
“set aside” principle (defi ned by the EC Agricultural Policy of 2000 – and 
according to which farmers that want to access to public funding have to 
leave uncultivated 10–12 % of their lands each year) 
 If, however, this principle is removed (as it happened in 2007–2008), more 
water will be needed for irrigation purposes – and eventually withdrawn 
from groundwater sources 

 Energy 
(hydropower) 

 Although not “consuming” the resource, water quality is affected and the 
modifi cation of the natural course of the river (as water is stored in 
reservoirs for hydroelectric production) 
 Already the hydropower potential of the Po River basin is exploited for its 
90 % 
 Today, investments in hydropower have augmented as a consequence of 
Italy’s commitment in terms of climate mitigation (Kyoto Protocol) ⇒ it 
will be diffi cult to apply restrictions to the release of licenses in the future 
 This is true especially for small hydropower, which have already 
drastically increased after the incentives offered by the liberalisation of the 
energy market (Decreto Bersani) 

  Adapted from AdbPo ( 2010a )  
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 In the following Sect.  4.2.1 , a more detailed view of the prospected impacts of 
climate change on water resources in the Po River basin is proposed. These are 
based on the fi ndings reported by the Po River Basin Authority (Po RBA) in the 
2010 Po River Basin Management Plan (AdbPo  2010a ,  b ), as well as the most recent 
research on Alpine regions as presented by Giorgi and Lionello ( 2008 ), Simolo 
et al. ( 2012 ), and Brugnara et al. ( 2012 ). Section  4.2.2  then elaborates on socio- 
economic scenarios that are deemed equally relevant for the future of the basin. 

4.2.1      Climate Change Impacts on Water Resources 
in the Po River Basin 

4.2.1.1     Rainfall Projections 

 Meteorological records indicate that the total number of rainy days in Italy has 
decreased by 14 % from 1951 to 1996, particularly during the winter season. The 
amount of total annual precipitation has also diminished, especially in the central 
and southern regions of the country. In addition, during the same period, persistent 
droughts have grown more frequent (UN  2009 ). Similar trends have been observed 
in the Po River basin. There, average annual rainfall has diminished by 20 % since 
1975, and the average yearly discharge at Pontelagoscuro, near the lower end of the 
river, has fallen by 20–25 %. Table  4.4  summarises the values of the average annual 
rainfall for the decade 1990–1999 with reference to the period 1960–1990 in the 
different areas of the Po watershed and disaggregated by season.

   From here, it can be seen that winter and summer precipitations have diminished 
in all the considered areas, while autumn precipitations have increased (with the 
exception of the Adriatic area). In addition, it has been observed that the amount of 
rainfall has drastically declined in the months of January to August, which are also 
the months that can be used for planting and growing most of the agricultural crops 
cultivated in the basin (AdbPo  2011 ). 

 These trends are in line with the ones identifi ed for the future of the wider 
Mediterranean region. There, precipitation will undergo a general increase in 

   Table 4.4    Average seasonal and annual rainfall (mm) in different sections of the Po River basin 
for the time period 1990–1999 with reference to the average value for the period 1960–1990   

 Region/season  Winter  Spring  Summer  Autumn  Year 

 Alps  −8.7  −12  5.2  11.8  −2.9 
 Adriatic coast  −17.6  −11.8  −13.3  −0.9  −10.9 
 Tirrenic coast  −20.7  −9.1  −7.5  38.3  0.2 
 Central Po basin  −17.9  −18.7  −13.1  16.9  −8.2 
 Western Po basin  −11  −29.9  −8.2  13.6  −8.6 
 TOT  −15.7  −17.9  −10.4  16.1  −7 

  Source: AdbPo ( 2011 )  
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 variability during both the wet/cold and the dry/warm seasons. This increase in 
precipitation variability appears to be generally consistent with the intensifi ed 
hydrological cycle expected under warmer conditions. During wet periods, the pre-
cipitation intensities increase in response to greater atmospheric water holding 
capacity, while the wet periods are separated by longer dry periods due to feedback 
with generally drier land areas (Giorgi and Lionello  2008 , p 98; Brugnara et al. 
 2012 , p 1406). 

 More accurate projections for the Alpine range show that the Alps will experi-
ence the least pronounced drying, therefore playing an important role in mitigating 
the change towards drier climates. A decrease in winter total precipitations is still 
evident over the last 50–60 years, but its contribution to yearly trends is generally 
negligible (winter being the driest season) and balanced by a growth in autumn 
(Brugnara et al.  2012 , p 1406). However, in the summer season, drying is pros-
pected also for the Alps. This increase of summer variability, in conjunction with an 
increase in the mean warming, could lead to more frequent heat waves of magni-
tudes similar or even greater to the one that occurred in the summer of 2003 (Giorgi 
and Lionello  2008 , p 102). In addition, looking at daily data, it is evident that the 
Alps will be subject to a signifi cant increase in very intense precipitation, both in 
terms of the number of events and their contribution to total precipitation amounts 
(Brugnara et al.  2012 , p 1406). It should also be noted that the spatial coherence of 
these increases is generally low, suggesting that higher resolution is needed to thor-
oughly assess the behaviour of heavy rainfall. Besides spatial variability, these trend 
strictly depend on the period studied and the season (Brugnara et al.  2012 , p 1407).  

4.2.1.2     Temperature Projections 

 On the basis of the data for the time period 1865–1996, it is possible to note that 
declining rainfall was accompanied by a general increase of both minimum winter 
and maximum summer temperatures. In Northern Italy, maximum temperatures 
have increased by nearly 0.6 °C and minimum temperatures by 0.4 °C. Particularly 
from 1988 onwards, annual temperatures have remained constantly higher than the 
average for the reference period 1960–1999. Winter and spring temperatures have 
all increased starting from the 1990s. In summer, temperatures have remained above 
the average from 1985 onwards – in the last 3 years, however, minimum tempera-
tures have increased by up to 2 °C with respect to the time period of reference. 

 This change in average temperatures has further accelerated the melting of gla-
ciers in the Alps. There, atmospheric warming has been found to be stronger and 
clearer than in other areas (Beniston et al.  2003 ), with summer warming starting to 
become particularly severe since the 1970s (Bocchiola and Groppelli  2010 ). A 
recent inventory of the Italian glaciers, performed from the Comitato Glaciologico 
Italiano, shows a decline of about 29 % in the glacier surface in the periods from 
1959–1962 to 2005–2011 (Diolaiuti et al.  2012 , p 443). More recent evidence points 
in the same direction, and even suggests that glaciers’ area in the Italian Alps has 
undergone a 21 % reduction between 1991 and 2003: glaciers smaller than 1 km 2  
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have accounted for 53 % of the total loss in area (Diolaiuti et al.  2012 , p 443). 
Despite the uncertainty that surrounds these fi ndings, there is little doubt that 
reduced ice cover and ice melt are likely to have signifi cant implications for aquatic 
biodiversity and hydropower production (Fatichi et al.  2013 ). 

 For the Mediterranean region (within which the Po Valley falls), it was found that 
in the warm season inter-annual variability tends to increase, which is consistent 
with the observed increase in precipitation variability and the associated feedbacks 
between the surface water and energy budgets. This increase in variability, along 
with the large mean warming, is expected to produce a much more frequent occur-
rence of extremely high temperature events and heat waves (Giorgi and Lionello 
 2008 , p 98). In the cold season, the temperature variability shows only small 
changes, and mostly negative in the late decades of the century. This has been at 
least partially attributed to the decrease of snow cover under warmer conditions, 
which also reduces the effectiveness of the snow-albedo feedback mechanism 
(Giorgi and Lionello  2008 , p 98). 

 In turn, these changes translate into a generalised reduction of the annual average 
discharge of the Po River, which from 2005 has gone below the 1,000 m 3  per second 
(meaning a reduction of 20 % in the last 30 years). In particular, water in the Po 
River has diminished by 30 % for the period between January and August, and by 
50 % in the summer season. 

 To summarise, climate and hydrological observations in the Po River basin point 
towards a future scenario characterised by decreased rainfall, which nevertheless 
will tend to be concentrated in the autumn season, thus worsening the risk of extreme 
events like fl oods. Temperatures have already signifi cantly augmented in the entire 
basin, leading to a drastic reduction of snow precipitations and the volume of gla-
ciers, and hence increasing the risk of water crises of short to medium length. 
Finally, the discharge of the Po River has importantly decreased – a phenomenon 
that can be attributed only partly to changing climatic conditions. Human pressures, 
and especially the overly generous and unproductive regime of water concessions 
regulating withdrawals from the Po River, can also be taken as key explanations for 
this decline.   

4.2.2      Not Only Climate Change: Analysis of Socio-economic 
Pressures in the Po River Basin 

 Climate change will not be the sole variable defi ning water availability for humans 
and ecosystems; socio-economic factors also intervene by crucially modifying 
water distribution and consumption patterns, as well as water quality. This is par-
ticularly true for the Po River basin, as a consequence of the intense industrial and 
agricultural activities that are conducted on its territory, as well as the behaviours 
and needs of its inhabitants, for example in terms of energy and potable water con-
sumption, tourism and other services. Therefore, it is important to consider more in 
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detail how these interlinked dimensions are prospected to impact on the demand for 
water resources in the future, and hence how the balance between water demand and 
supply can potentially change. 

 As for water availability, the analysis conducted in the previous section using the 
IPCC scenarios demonstrates that the Po River basin will increasingly experience 
situations of “too little water” eventually leading to serious droughts (as it occurred 
in the years of 2003 and 2006), as well as “too much water”, in which the chances 
of disastrous fl ood events will be heightened (like in the years of 2000, 2008 and 
2010). The following paragraphs discuss how the different economic uses of the 
water resource (demand) are likely to vary against this unstable situation (supply). 

4.2.2.1     Consumption by Households 

 In the Po River basin the total resident population has tended to slightly augment in 
the past 20 years, especially since 2000. This is mostly due to migratory move-
ments, in turn resulting from the relatively higher economic development that 
Northern Italy has experienced since the end of the Second World War. During the 
1960s, 1970s and 1980s migratory patterns were still prevalently internal and fol-
lowed the South-North path. In turn, from the 1990s onwards immigrants from 
other countries (Eastern Europe and North Africa primarily) have also started to 
move to the urban centres of Milan, Turin and Genoa in order to be employed in the 
fl ourishing Northern Italian industrial sector. Therefore, while Italian families con-
tinued to pursue the low/no-growth rate that is typical of modern industrialised soci-
eties, the high degree of migration has contributed to shifting the population level 
higher and higher. This increase in resident population tends to be matched by a 
proportional growth in terms of withdrawals for domestic purposes, according to 
Eurostat data (2008).  

4.2.2.2     Consumption by Agriculture 

 As already discussed, the agricultural sector in the Po River basin occupies an 
important share of the total economic activity in the region. Looking more closely 
at the trends for agricultural output and production as displayed in Fig.  4.1 , it is pos-
sible to observe that both have tended to augment in the last 20 years. Nonetheless, 
fl uctuations are rather signifi cant, indicating the high vulnerability of this specifi c 
economic sector to natural and physical conditions.  

 Figure  4.2  further shows that the total animal and crop outputs have augmented, 
while the productions that have undergone the least increase are cereals and indus-
trial ones.  

 With these considerations in mind, the trends in terms of water withdrawals for 
irrigation purposes may seem rather surprising. In fact, the consumption of water for 
irrigation purposes seems to diminish starting from 2003, pointing to the possibility 
that more effective irrigation techniques have been introduced in the agricultural 
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sector of the  Pianura Padana . However, a more accurate analysis of the different 
irrigation techniques adopted in the basin reveals that no substantial changes in 
irrigation techniques have occurred in the past 10 years. The only exception includes 
a slight decrease of the total agricultural land that is served by surface irrigation 
(constituted of water intensive ditches and traditional fl ood irrigation systems), 
which nevertheless remains predominant, and a minor increase of land with sprin-
kler irrigation systems. 3  As a consequence, one may speculate that the  diminution of 

3   In general, three main irrigation methods can be identifi ed. Surface irrigation involves the appli-
cation of water by gravity fl ow to the surface of the fi eld. Surface irrigation is the easiest and least 
costly method, but is usually highly ineffi cient (only less than 10 % of the water is taken up by the 
plant). Sprinkler irrigation systems instead, imitate natural rainfall: water is pumped through pipes 
and then sprayed onto the crops through rotating sprinkler heads. These systems are more effi cient 
than surface irrigation, however they are more costly to install and operate because of the need for 
pressurised water. Finally, drip irrigation delivers water through the use of pressurised pipes and 
drippers that run close to the plants and can be placed on the soil surface or below ground. This 
method is highly effi cient because only the immediate root zone of each plant is wetted. In addi-
tion, it allows for the precise application of water-soluble fertilisers and other agricultural chemi-
cals. For an updated discussion of irrigation techniques, see (Conway  2012 ). 

  Fig. 4.1    Trends in the agricultural sector (in terms of gross added value of agriculture production 
to total GDP and total agricultural production in thousands of EUR) for the years 1980–2009 
(Source: Eurostat (data extracted October 21, 2012))       

  Fig. 4.2    Total agricultural output – total crop (including industrial crop) and animal output (in 
thousands of EUR), in the Po River basin for the years 1980–2009 (Source: Eurostat (data extracted 
on October 21, 2012))       
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water withdrawals for irrigation purposes that occurred after the 2003 drought was 
due to a behavioural change from the side of water users in the agricultural sector, 
who, fearing future situations of scarcity, have simply started using less water to 
irrigate their fi elds. In turn, if this pattern towards improving the effi cacy of irriga-
tion techniques continues, it may, at least partly, compensate for the prospected 
increase of agricultural activity and production.  

4.2.2.3     Consumption for Hydroelectric Production 

 Despite the fact that hydropower does not ‘consume’ water but only ‘uses’ it and 
then releases it back into the natural system, it is important to briefl y discuss its 
role in the Po River basin. The abundance of water resources that has typically 
characterised the Po River basin has allowed the development of numerous hydro-
electric installations along its course. On average, there are 890 hydroelectric 
plants located in the Po catchment, producing 8 GW (or the 48 % of the total Italian 
hydroelectric production). In total, the Po River basin counts 174 natural and arti-
fi cial reservoirs regulating 1,858 million of m 3 /year of water. Of these, 143 are 
exclusively used for hydroelectricity, while the others serve various other purposes. 
The average annual production of hydroelectricity in the Po River basin is 20 tril-
lion of KWh (AdbPo  2010b ). 

 In general, however, hydropower installations in Northern Italy tend to be out of 
date as a consequence of the fact that most of them were built before the 1950s and 
proper maintenance has been rare. In addition, withdrawals licenses have been 
released following an ad hoc approach, which responded to individual demands 
from hydropower producers. This fragmentation has, so far, impeded the implemen-
tation of coherent programs of infrastructural modernisation (AdbPo  2010b ). Today, 
the Northern Italian hydropower sector, having developed without a coherent plan 
in mind, confl icts with other users of water resources, and in particular with the 
agricultural and environmental ones. 

 Figure  4.3  shows the evolutionary trend of hydropower production in the Po 
River basin for the period 1980–2011. Despite numerous variations, it can be seen 
that the overall tendency points towards a steady augmentation of the demand for 
electricity, which translates into the increased exploitation of water resources to this 
end. In addition, hydroelectricity is destined to augment as a consequence of Italy’s 
commitments under the Kyoto Protocol (as a member state of the European Union) 
in terms of climate change mitigation. Recently, there has been a signifi cant increase 
in the demand for licenses for new hydropower instalments and/or the restoration 
and rehabilitation of existing ones. Government authorities are trying to keep these 
demands in check, by posing higher environmental standards and requirements 
(CIPRA  2011 ).   
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4.2.2.4     Consumption by Services (Tourism) 

 As Fig.  4.4  demonstrates, tourism in the Po River basin has undergone a relatively 
signifi cant augmentation in the last 10 years. In particular, mountain regions have 
become an attractive destination for skiing and other outdoors activities. In the val-
ley, it is mostly the lake areas (Lombardy and Veneto) that receive high numbers of 

  Fig. 4.3    Total energy consumption (GWh) and hydropower production for the Po River basin, 
1980–2011 (Source: ISTAT online (data 2012))       

  Fig. 4.4    Total number of tourist arrivals in the Po River basin from 2001 to 2011 (Source: Eurostat 
(data extracted: October 23, 2012))       
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visitors every year. More recently, an important industry around food and wine has 
also developed in the  Pianura Padana , with thousands of tourists staying in so-
called  agriturismi  (farm houses resorts) to enjoy local culinary specialties (see 
Fig.  4.5 ). 4    

 The Alpine share of the Po River basin appears to be particularly vulnerable to 
the development of the tourist sector. In fact, tourism demands signifi cant amounts 
of water in both the winter and summer seasons, during which the overall resource 
availability is actually lower. This problem is magnifi ed by the tendency to exploit 
more intensively those areas that are located at higher altitudes (for example for 
skiing), where water supply is more diffi cult and hence more expensive because of 

4   Agriturismi  are generally large rural houses where local families host guests and provide them 
with foods prepared from raw materials produced on the farm or anyway locally. They fi rst started 
in the mid-1980s with the promulgation of Law 22 May 1985 no. 34 (called “Agriturismo law”), 
which allowed private houses situated in rural areas to host from six to ten guests. The law was 
conceived to respond to the increasing abandonment of rural areas in Italy, as a consequence of the 
diminishing profi tability of small scale farming that had coincided with the process of industriali-
sation in the 1950s. Today,  agriturismi  are rather profi table enterprises, popular especially between 
the middle-upper class in Italy, and attract tourists from all over Europe. 

  Fig. 4.5    The Agriturismo La Tensa, located in Domodossola (Italy) is an illustrative example of 
the new tourism trends that have characterised the Po River basin (and in particular its Alpine 
regions) in recent years. Until the 1960s, the Tensa was a fraction of the municipality of 
Domodossola. However, its original inhabitants have progressively left the rough mountain life to 
move to the surrounding urban areas, leaving la Tensa and its land (once used for subsistence agri-
culture) empty and at the mercy of the expanding forest. Between 2000 and 2009, a number of 
interventions aimed at rehabilitating the area were carried out, following traditional construction 
methods (e.g. using local woods and stones) but reinterpreted to ensure their ecological compati-
bility and sustainability. For example hot water is produced by burning coming from the pruning 
of local fruit trees, and solar panels are used to produce hot water for domestic consumption and 
for the restaurant. The village, now at the entire disposal of tourists coming from all over the world, 
is surrounded by orchards producing peaches, pears, apples; a factory with cows, hens and pork; 
and beehives for the production of honey. Naturally, the restaurant only uses local products – some 
of which are also exported to local and national markets. For more information see:   http://www.
agriturismotensa.it/     (Source: Author)       
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the distance from villages and cities. During winter, the production of artifi cial snow 
clearly plays an important role in increasing water consumption for tourism, 
although artifi cial snow only represents a minor voice of the overall water demand 
at the river basin level. Climate change is predicted to reduce the amount of snow 
precipitations, thereby increasing the requirement for artifi cial snow even further, 
unless some explicit policies and incentives are provided to move ski resorts to 
higher altitudes (CIPRA  2011 , p 14). In summer, tourism is developing around 
activities such as fi shery, inland navigation, swimming and hiking. Also these devel-
opments can enter into confl icts with other water uses. 

 Concluding on the trends of sectoral water consumption, it is likely that, if they 
continue, agriculture will require an increased amount of water for irrigation pur-
poses. This is due to the projected reduction of precipitations and the out-dated 
irrigation infrastructure and technology that is currently used in the  Pianura Padana . 
The overall trend for the industrial and services sectors will also be a positive one, 
implying more pressing demands for water resources. If coupled with the need to 
recur to hydropower as a source of energy, as a probable consequence of Italy’s 
commitments to GHGs reductions under the Kyoto Protocol, these considerations 
clearly point to an increased risk for disputes to emerge over the allocation and utili-
sation of the Po River’s water resources.    

4.3     Water Governance in Italy: Actors, Roles, Policies: 
and Challenges 

 As already evidenced, the Po River basin is located in a region that has traditionally 
been characterised by water abundance as a consequence of the natural storage 
capacity of Alpine glaciers and lakes. Therefore, the water situation in the Northern 
part of Italy is quite the opposite to the one of Southern Italian regions. Here, the 
water resources are considerably lower (due to the Mediterranean and dry climate), 
making situations of water scarcity and eventually droughts the norm rather than the 
exception. In order to take this double reality into account while responding to the 
increasing demands for water coming frantically from a society in rapid economic 
and demographic growth, the Italian policy and legislative framework regulating 
water resources management had to evolve considerably during the last century. 

 Until the early 1970s, water legislation, fundamentally based on the provisions 
of the 1933 Royal Decree on Water Resources, was kept reasonably simple. 5  In the 
1970s, as a consequence of the need to implement European Community 

5   The legislative text of 1933 defi ned water merely in terms of its function to serve the general 
public interest, thereby implicitly distinguishing it from private water: from a legal point of view, 
this meant that water resources, which were previously considered as private, were now to be con-
sidered entirely public, unless they were of no use for the public interest at all. The 1933 regula-
tion, through the instrument of  concessioni  (licenses) aimed at the achievement of economic and 
productive objectives, established a defi nitive public control over water resources, which remained 
in place until 1998. 
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 environmental regulations, new legislative instruments were enacted: Law 319/1976 
which aimed at the protection of water quality, and Legislative Decree 152/1999 
that focused on quantitative aspects. The latter represented a signifi cant attempt to 
adopt a more coordinated approach between the water sector and other regulations 
related to soil defence and water services. Beforehand, Legislative Decree 275/1993 
had already tried to amend the licensing system (60 years after its fi rst introduction 
in 1933) to make it more effi cient and impartial; it was backed up in this sense by 
Law 36/1994 (hereafter  Galli Law ), which re-affi rmed the principles of the 1933 
legislation, according to which all water resources shall be considered public, water 
uses are organised in a hierarchical fashion, and the criterion of solidarity applies. 6  
In addition, and fundamentally, the Galli Law introduced the concept of Integrated 
Water Services, leading to a complete reform of the water sector. 

 The 2000 European Community (EC) Water Framework Directive (WFD) 
(Directive 2000/60/EC), however, brought about the urgent need to, once again, 
reclassify and reorganise the entire legislative and administrative framework regu-
lating the water sector in Italy. This occurred by means of Law 308/2004 and 
Legislative Decree 152/2006, referred to as the “ Environmental Code ” or “ consoli-
dated text on the environment ”, and subsequently amended in several occasions. 
Although recommended by the WFD, this Environmental Code lacked a ‘strong’ 
part dedicated to environmental principles (Bardelli and Robotti  2009 ). In it, water 
was no longer considered as a simple asset, but as an exhaustible resource to be 
managed and protected in an integrated fashion. However, although fundamentally 
including regulations on soil, water protection and water services within one legis-
lative document, the coordination offered by Legislative Decree 152/2006 was only 
formal. Basically, the Environmental Code was the sum of other regulations on 
water (Laws 183/1989 and 36/1994, and Legislative Decree 152/1999), but did not 
considerably revise them. In addition, it left out the issue of water withdrawals con-
cessions, which paradoxically remained regulated by the single text of 1933. Still, 
this piece of legislation is considered a fi rst step towards the implementation of the 
IWRM principle in Italy. 

 Similarly to water legislation, also the Italian water policy is fragmented and 
addresses the issues of water exploitation, civil protection, and environmental and 
water quality in a sectorial way. From the 1970s onwards, the water policy regime 
has evolved towards incorporating a higher degree of  complexity , characterised by 
broader and multiple policy objectives. It addressed quantitative and qualitative 
issues, and related water to its environmental and health dimension. The regime has 
also moved towards a higher degree of  decentralisation , as an ever increasing num-
ber of actors have been brought in to perform water management-related tasks. 7  

6   Law 5 May 1994, n. 36 ‘Disposizioni in materia di risorse idriche’,  Gazzetta Uffi ciale della 
Repubblica Italiana , 19 January 1994, n. 14, article 1 (free translation by the author). 
7   From the 1970s onwards, Italy has started facing a gradual process of institutional decentralisa-
tion, which has led, inter alia, to the creation of regions in 1972 and 1978 (Law 112/1999). 
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 The fi rst fundamental change with respect to the traditional system for water 
resources management, whereby municipalities were in charge of withdrawing and 
distributing water resources, was brought about by the Galli Law (Law 36/1994), 
aimed at the modernisation of the hydraulic sector and the initiation of “a  new deal 
towards the privatisation of water services ” (Bardelli and Robotti  2009 , p 3). 8  The 
Galli Law fundamentally attempted to reduce fragmentation by charging operators 
(and not municipalities) with both the production and distribution of drinking water 
within their territories of competence. This new Integrated Water Service 
Management (IWSM) approach was achieved through the establishment of Optimal 
Territorial Areas (OTAs), defi ned as specifi c relevant areas for the operation of 
water services, such as drinking water, wastewater treatments, sewers, and so forth. 
OTAs were defi ned on the basis of the river basins’ geographical limits (principle of 
territorial aggregation), and fell under the jurisdiction of regional authorities. In 
addition, the reform initiated by the Galli Law recognised the centralisation of water 
management in comprehensive organs denominated River Basin Authorities 
(RBAs). These RBAs were already established in 1989 by Law 183/1989 and 
charged with the “ protection of lands, water rehabilitation, the use and manage-
ment of hydro resources for the rational economic and social development, and 
protection of related environment ” (Art.1). 

 Basically, the Galli Law provided for four levels of regulatory responsibilities. 
At the national level, the Committee for the Control and Use of Water Resources 
( Comitato di Vigilanza sulle Risorse Idriche , COVIRI), a Ministerial body without 
enforcement powers, was tasked with the overall supervision of water resources 
management. At the basin level, Regions and Basin Authorities dealt with environ-
mental regulation, infrastructural planning and benchmarking. At the sub-basin 
level, OTAs provided for service contract, economic regulation, and control of per-
formance. Finally, at the local level, municipalities retained the ownership of the 
infrastructure and the responsibility for setting up the OTAs (Triulzi  2004 ). In 2006, 
the Environmental Code (Legislative Decree 152/2006) repealed the Galli Law, but 
the main legal framework for water services in Italy has remained anchored on the 
latter’s provisions. 

 Despite the model proposed by the Galli Law, the Italian authorities followed 
Law 152/1999, stipulating that water resources should be primarily managed at the 
regional level. Accordingly, the most important bodies deputed with water resources 
management are the Regional Councils and the Regional Agencies for Environmental 
Protection ( Agenzie Regionali per la Protezione Ambientale  ARPAs). Each Region 
enacts its own laws, while Provinces are in charge of local implementation. At the 
national level, the Italian Ministry for the Environment, Land and Sea (IMELS) and 
the National Agency for Environmental Protection offer overall supervision and 
coordination of water management efforts. 

8   Before the Galli Law, almost 9,000 small operators worked in the Italian water sector and their 
dimensions did not constitute a suffi cient basis for signifi cant investments in technological renova-
tion (Bardelli and Robotti  2009 ). 
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 For the Po River basin, the most important body for water resources  management, 
together with the regions, is Po River Basin Authority (RBA). 9  The Po RBA com-
prises of a Secretary General, an institutional committee, a technical committee and 
a technical-operational secretariat. As the main decision-making body, the institu-
tional committee includes representatives of several ministries (Public Works/
Environment, Territory/Agriculture, Forestry/Cultural Assets), the presidents of the 
Regional Councils in the basin, and the Secretary General. The technical commit-
tee, chaired by the Secretary General and formed by experts and regional represen-
tatives, is the consultative body of the institutional committee. The Secretary 
General, who is elected by the institutional committee, plays the central role of 
overseeing and coordinating the basin authority’s activities and directing the 
secretariat. 

 The main objective of the Po RBA is the drafting and implementation of a River 
Basin Plan, which covers soil defence, hydrogeological and hydraulic reorganisa-
tion, and water and land utilisation within the entire river basin. Therefore, the plan 
represents an attempt of integrating all the water management and fl ood risk proj-
ects that are already in place at more decentralised levels, i.e., within municipalities, 
provinces and regions. The River Basin Plan is prepared by the Po RBA Secretariat 
in cooperation with the technical committee, and is adopted as a project proposal by 
the institutional committee. Subsequently, the proposal is published in the offi cial 
gazette and regional newspapers so that all interested parties can comment on it. 
The regions analyse the comments collected within their jurisdiction and send a 
revised Basin Plan to the institutional committee for adoption ( CABRIVolga n.d. ). 
After a second approval by the institutional committee, the Basin Plan is passed on 
to the national level for fi nal validation by the National Council of Ministers. 

 In compliance with its mandate under Law 183/1989 and with the EC WFD 
2000/60, the Po RBA conducted the drafting and implementation process for the Po 
River Basin Plan in 2009. The main idea was that this document should integrate all 
the water and fl ood risk management plans that already existed at the regional level 
within the Po River basin. As mandated by the Basin Plan, and in line with the 
objectives of the EU WFD 2000/60, the Po RBA also conducted the consultation 
process that informed the Plan for the Water Balance for the Po River basin ( Piano 
di Bilancio Idrico del distretto idrografi co del fi ume Po , henceforth PBI) and initi-
ated a Draft Hydrogeological Risk Exposure Plan ( Piano stralcio per l’Assetto 
Idrogeologico , henceforth PAI) in 2011, in accordance with the EU Directive on the 
Assessment and Management of Flood Risks (2007/60). The PAI aimed to produce 
a comprehensive mapping of the Po River basin’s territory, in order to identify the 
zones that are most vulnerable to landslides, fl oods and other hydraulic risks. In 
turn, this vulnerability assessment served to guide the planning process of targeted 
protection and prevention policies. Interestingly, the provisions of the PAI had an 
immediate and legally binding effect on all public administrations and public 
entities. 

9   In Italian:  Autorità di Bacino del Fiume Po  (AdbPo  2010a ). 
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 The discourse on climate change has, so far, only limitedly entered the Italian 
water sector. In the Po River Basin, the Po RBA has played an important role in 
initiating a discourse on climate change adaptation. For example, climate change 
was defi ned a “ strategic and priority area of intervention ” in the Basin Plan (AdbPo 
 2010a , p 24) as a consequence of the concerns that were expressed by water users 
during the consultation process that was conducted between 2009 and 2010. 
According to the indications offered by the Po RBA, priority should be given to: (a) 
reversible actions to integrate uncertainty; (b) “soft adaptation” measures to account 
for the scarce availability of resources; (c) research and monitoring to increase the 
existing knowledge base; (d) building the water’s system resilience by integrating 
policies in differing but relating sectors (soil and environmental protection, agricul-
ture); (e) disasters risk prevention; (f) downscaling of climate models and projec-
tions to the local scale; and (g) information and data sharing, also and especially 
across disciplines, individual actors and organisations, including at the international 
level (AdbPo  2010a , p 24).  

4.4     Having a Ferrari Without a Driving License: Institutional 
Adaptive Capacity in the Po River Basin 

 The following section discusses the main fi ndings on institutional adaptive capacity 
that emerged from the interviews conducted with 30 water experts in the Po River 
basin. 10  As previously illustrated (Chap.   3    ), respondents were asked to mention dif-
ferent determinants of adaptive capacity falling into the dimensions of government 
and governance, infrastructure, information management, human and social 
resources, and fi nances and risk. 

 By looking at the number of times respondents mentioned these different deter-
minants, it is immediately evident that, in the case of the Po River basin, the politi-
cal dimension (government-governance category) was the one that scored the 
highest (36.8 % of total references). This was followed by the dimensions of human 
and social resources (23.8 %) and information management (19.6 %). Interestingly, 
the determinants associated with fi nances and risk and infrastructure were the ones 
to be least mentioned by respondents (10.3 % and 9.5 % respectively). 11  In addition, 
strong relationships could be identifi ed between determinants in the human and 
social resources category and those in the government-governance one. Similarly, 
interviewees often discussed information-related determinants in association with 
human and social resources, and government-governance. In turn, it appears that 
linkages between the category of fi nances and risk and that of infrastructure with all 
the other categories were not so frequent. 

10   Fieldwork took place in the Po River basin from January to May 2011. A complete list of the 
interviews that have been conducted is presented in  Appendix 1 . 
11   The total and relative number of references for each combination of categories and determinants 
is reported in  Appendix 3 . 
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 Therefore, at fi rst sight, the interview data seem to indicate that in the Po River 
basin water resources management is considered to be strongly dependent upon, 
and infl uenced by, political factors, including all the organisational and administra-
tive aspects that enable and guide decision- and policy-making. Changing institu-
tional behaviour to integrate climate-related concerns, consequently, relies on the 
capacity of the political system to call for and implement modifi cations in the cur-
rent water governance framework. Naturally, such capacity is strongly related to the 
human and social resources that are available in the system. Firstly, this regards the 
understanding of current problems and identifi cation of appropriate solutions from 
the side of policy-makers and administrators. This, in turn, depends on their experi-
ence and professional background, as well as on the availability of educational and 
training opportunities. Secondly, human and social resources refer to the required 
leadership and political willingness to guide and facilitate learning processes and 
the implementation of new operational modes. 

 These considerations explain why the category of human and social resources 
came second in terms of its perceived relevance to address climate change. The 
ways and processes through which various types of information (on water availabil-
ity and quality, climatic and weather trends, socio-economic indicators, natural 
disasters, etc.) are gathered, analysed, managed and applied by individuals and 
organisations in the water sector (i.e. determinants in the information management 
category) were also indicated by respondents as relatively important. Instead, the 
availability of and access to material resources and technological and innovation 
options, as well as fi nancial and economic resources were not so crucial in the case 
of the Po River basin, as respondents only mentioned them in the 19 % of cases 
altogether. In fact, in the words of one interviewee, “ having the infrastructure and 
the money without the capacity to use and allocate it to solve the problems that 
effectively exist in the water sector today is like having a Ferrari and no driving 
license. ” 12  

4.4.1     Reconnecting Water to Politics 

 In the government and governance category, the water and risk and emergency man-
agement paradigms were frequently mentioned by respondents (19.3 % and 14.9 % 
of total references within this category, respectively). Indeed, these two conditions 
seemed to represent the core political structure within which actions in the water 
sector are supposed to take place. First of all, water management was seen as espe-
cially connected to the determinant of group relations and representation of inter-
ests, thus suggesting that interest groups play a critical role in the Italian water 
sector (as also noted by: Mosello  2007 ; AdbPo  2010a ,  b ,  2012 ). Leadership and 
political willingness were also negatively connected to water resources 

12   Cit. from interview with respondent at national level, conducted by the author in Rome (Italy) 
on December 16, 2010. 
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management, reflecting a shared feeling among water managers and NGOs 
representatives that the political world is not adequately concerned by the problems 
that affect the water sector in the Po region today (see Raggi et al.  2007 ). 

 Insuffi cient budget was related to the current water management paradigm, 
which refl ects the generalised situation of poverty of the environmental sector in 
Italy (as also reported in WWF  2011 ). The cross-references between failures in the 
water management paradigm, and climate and scientifi c information, as well as 
insuffi cient monitoring, assessment and evaluation pointed to two other grave prob-
lems that mark the water system in the Po River basin: (a) the lack of suffi cient 
integration of scientifi c data into policy- and decision-making over water resources 
management; and (b) the insuffi cient monitoring of effective water withdrawals, 
which gives rise to the overexploitation and consumption of water resources. 
Interestingly, traditional knowledge and practices were also related to the diffi cul-
ties that the water management paradigm is experiencing in Northern Italy today. 
This is especially true since they rely signifi cantly on “hard” infrastructure solutions 
to address changes in water availability – an observation that is further confi rmed by 
looking at the cross-references between problems in the water management para-
digm and the material resources and infrastructure determinant. 

 The high number of references to the risk and emergency management determi-
nant (14.9 % of total references in the government and governance category) can be 
read as a confi rmation of the relevance of this sector in terms of water resources 
management. The Civil Protection Department ( Dipartimento della Protezione 
Civile , DPC) is the central organ in charge of directing and coordinating disaster- 
related activities, and intervening in the management of events that require extraor-
dinary resources because of their extent and duration. It has traditionally played a 
key role in fl ood management and post-fl ood recovery, together with more localised 
authorities like Municipalities and associations of citizens and groups of civil vol-
unteers. 13  Disasters risk management was also related to education, training, com-
munication and awareness-raising. In particular, respondents mentioned the 
importance of communicating the idea that risks cannot be annulled, but have to be 
opportunely and pre-emptively addressed. Channels of communication here include, 
for instance, educational programmes in schools for the general public, confer-
ences, seminars and trainings for policy-makers. In this sense, experience of past 
extremes was indicated as a useful condition for better managing disaster risks, 
although inadequate social and institutional capacity was accused of acting as a 
great limitation to the effective implementation of preparatory actions in the water 
sector (see also UNECE  2009 , p 41). Respondents said that material resources and 

13   The National service of civil protection was established with law no. 225 dated 24 February 
1992, later integrated and modifi ed by law no. 401 dated November 9, 2001 and no. 152 dated July 
26, 2005. Over the years, the responsibility regarding civil defence has progressively been passed 
from the State to local authorities. The main steps of this process were legislative decree no. 112 
dated 1998 and the modifi cation of Title V of the Constitution with constitutional law no. 3 dated 
October 18, 2001, with which the Civil Protection became a concurrent subject of legislation, thus 
of regional competence. 
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infrastructure could help in this sense, but only for reactive adaptation; the same 
reasoning holds true for technology. 

 In terms of economic resources, it would seem that the water as well as the DRM 
sectors have suffered from the economic crisis that has been plaguing Italy – bud-
getary cuts have hit the environmental sector, with water resources and disasters risk 
equally being still considered as ‘environmental’ issues, more than others. External 
donors were said to be potentially helpful to overcome these limitations. A similar 
positive role was attributed by respondents to fi nancial instruments like insurance 
mechanisms, although these have only been attempted in an experimental way in 
some areas. 14  Finally, interviewees pointed to climate and scientifi c information 
(28 % of total references in the information management category) as factors that 
contribute to risk and emergency management by addressing and reducing uncer-
tainty, and helping plan and operationalise early warning systems. 

 Just as risk and emergency management, the coordination of actions and initia-
tives at different levels in the water sector, as well as the integration of other issues 
(such as health, agriculture, etc.) into water-related decision-making were deemed 
to be important conditions (17.5 % of references in the government and governance 
category) to help the water sector respond to the changes in resource availability and 
demand. According to respondents, however, water resources management in the 
Po River basin continues being generally characterised by a low level of coordina-
tion between activities and tasks at different governance levels, as well as by an 
insuffi cient degree of integration of related policies in other sectors (e.g., health, 
agriculture) (Raggi et al.  2007 ). In particular, unsuccessful coordination was men-
tioned in association with unequal power relations and the presence of interest 
groups, as well as with lack of political willingness and weak leadership. The prob-
lem of coordination was also said to affect the relationships between governmental 
agencies and scientifi c bodies, leading to the failure to adequately transform scien-
tifi c and climate data into usable information for decision-making purposes (see 
also UNECE  2009 , p 21). 

 The legislative, administrative and policy framework in its current status was 
generally said to be satisfactory in terms of its contents, although not always ade-
quately implemented. For example, some respondents mentioned in this respect the 
legislative provisions according to which monitoring stations should be located 
along the course of the Po River to measure withdrawals for irrigation purposes. A 
further aspect regards that existing law would also provide for regular quality con-

14   For example, the Piedmont Region has started, already in 2003, a project aimed at the re- 
localisation of infrastructure (i.e. buildings) situated in areas characterised by a high hydraulic and 
hydro-geological risk. Regional Legislative Decree No. 53-10220 has defi ned a number of initial 
criteria for the release of fi nancial resources aimed at stimulating the process of relocation of pri-
vate and public entities to more secure areas in a number of municipalities (29 in total). The criteria 
were further refi ned and updated in 2007, 2009 and 2010 – and facing the lack of economic 
resources that the Piedmont Region had at its disposal for this type of activity, a priority order 
between the criteria was also established. Overall, the project has led to the re-localisation of prop-
erties at risk in 8 municipalities, and proved a successful measure against the fl ood that hit the 
region in 2011. 
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trols of water resources, especially in areas characterised by a high industrial 
concentration. Nevertheless, more often than not, these regulations are blatantly 
disregarded. In turn, the non-implementation of legislative and administrative 
 provisions was attributed to the complete lack of political will to actually deal with 
these problems. No open mention was made to corruption. 

 Under the determinant of fl exibility, planning and incorporation of time dimen-
sion, respondents characterised the water system in the Po River basin as a rather 
rigid one. This is partly due to the lack of adequate institutional capacity to rapidly 
implement changes, which, in turn, was associated with insuffi cient budget. The 
rigidity that typically characterises the institutional framework of the Po River basin 
was said to be further reinforced by the bureaucratic culture that continues to pre-
dominate in Italy. The tendency to recur to hard infrastructure to adapt to environ-
mental change, which actually perpetuates existing inequalities and does little to 
alleviate underlying vulnerabilities, would seem to contribute to it. In addition, 
interviewees denounced the persistence of a management approach based on short-
termism, resulting from a generalised lack of understanding of what climate change 
is, and of its impacts on water resources. However, short-termism was also attrib-
uted to the particular structure of the political system in Italy, especially at the sub-
national level, where policy-makers tend to pay more attention to those issues that 
enhance their chances to be re-elected, rather than to longer-term concerns such as 
climate change. 15  In a context characterised by a very limited budget, this implies 
that climate change adaptation is automatically placed at the bottom of the political 
agenda, and priority is given to more immediate preoccupations that have immedi-
ate visibility amongst the electorate. 

 Confl ict resolution mechanisms were only briefl y mentioned (2.6 % of refer-
ences in government and governance category), and mostly in combination with 
participatory processes – with particular reference to the cases of the “ River 
Contract ”, “ Lake Contract ” and “ Roundtables for Water Crises ” experiments (Riva 
and Cucca  2007 ). 16  Participatory processes were said to bring positive outcomes 
when associated with equal relationships within groups and the representation of 
the interests of all stakeholders involved in the water sector (see also UNECE  2009 , 

15   Cit. from interviews with respondents at local and civil society levels (municipality administra-
tion, NGO representative), conducted by the author in the Piedmont region (Italy) in January 2011. 
16   Facing the drought event of 2003, which caused a generalised situation of reduced water avail-
ability in the Po River basin (especially for the downstream parts of the river basin, where water is 
predominantly used for agriculture), two instruments for participative negotiation were proposed 
and operationalised: the  Contratto di Fiume  [River Contract], and the  Contratto di Lago  [Lake 
Contract]. The voluntary subscribers to such contracts were compelled to work together to achieve 
the objectives foreseen by Regional Law 26/2003 (approved by the regional administration of 
Lombardy as a special measure to face the drought-related emergency), which called for the inte-
gration of public and private stakeholders into all decisions regarding the protection of water 
resources and ecosystems in the basin, as well as the prevention of hydro-geological risks. In addi-
tion, a number of collaborative agreements for a sustainable utilisation of the water resources were 
reached by means of so-called  Tavoli di Crisi Idrica  [Roundtables for Water Crises], in which all 
the main stakeholders participated under the coordination of the Po Basin Water Authority (Riva 
and Cucca  2007 ). 
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p 40). At the same time, leadership was attributed an important role in facilitating 
participatory processes. As an example, this was the case for the “ Roundtables for 
Water Crises ”, where the Po RBA took a strong position and successfully  coordinated 
the negotiation and consultation processes. Importantly, participation was also con-
nected to communication and awareness-raising, which favoured the capacity of 
stakeholders to discuss and come to shared solutions over the management of water 
resources. When talking about confl ict resolution, respondents mentioned some 
attempts at identifying the potential of disagreements between users, thereby inter-
vening more in a “confl ict prevention” sense. For example, they discussed the proj-
ect SHARE-Alpine that primarily aimed at developing and testing a decision-support 
tool based on multi-criteria analysis in order to prevent confl icts over water alloca-
tion and utilisation between hydropower producers and farmers in the Aosta Valley 
(SHARE  2009 ). 17   

4.4.2     Human and Social Resources for Water Management 
in the Po River Basin 

 In the human and social resources category of determinants of institutional adaptive 
capacity, perceptions, prioritisation and sensitivity were most often mentioned by 
respondents (24 % of total references in this category), saying that, in the Italian 
water sector, climate change is still not seen (and consequently treated) as a priority 
issue. Instead, it is poorly understood especially by policy-makers at the national 
and sub-national levels, who therefore are not motivated enough to intervene in a 
proactive manner to prevent and/or mitigate its effects on water resources (see also 
UNECE  2009 , p 44). The determinant of perceptions was associated with the bud-
get one in the sense that, according to interviewees, the lower the perception of 
urgency that is attributed to current problems in the water sector (among which is 
climate change), the lower the budget that tends to be allocated to address them. 
Another important connection was made between the determinant of perceptions 
and the one of climate and scientifi c information, since the latter increases the sense 
of urgency around the issue of climate change, especially if opportunely communi-
cated to decision-makers and the general public. However, uncertainties remain and 

17   The Sustainable Hydropower in Alpine Rivers Ecosystems (SHARE)-Alpine space project 
started in 2009 and ended in July 2012. It represented an attempt to create the necessary tools to 
inform decision-making on how to integrate economic and environmental standards in order to 
trigger “ a new generation of eco-investments to mitigate the impacts of hydropower and to restore 
the quality of water bodies ” (SHARE  2009 ). The approach underpinning the SHARE project 
merged scientifi c tools, local specifi cities and operational requirements, and was supposed to be 
operationalised by means of existing scientifi c tools adjustable to transnational, national and local 
regulations, and implemented by permanent panels of administrators and stakeholders. Lead by the 
ARPA of the Aosta Valley, and co-funded by the European Regional Development Fund, SHARE 
was supported and implemented by 13 partners, including universities, local authorities and NGOs 
from Italy, France, Germany, Austria and Slovenia. 
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strongly impact perceptions. In fact, from the interviews, it emerged that the high 
degree of uncertainty that surrounds the topic of climate change diminishes the 
capacity of decision-makers to understand it and hence to address it. Also, it causes 
distorted ideas that translate into useless or even damaging policies. 

 Further, social and institutional capacity was often called into question by 
respondents (22.8 % of total references). Accordingly, the water governance system 
in the Po River Basin and in Italy more generally, was said not to be adequately 
staffed. Mostly as a consequence of the budget constraints resulting from the eco-
nomic crisis that has invested Italy in recent years (WWF  2011 ), organisations have 
poor funds for hiring competent personnel, or training the existing one on new 
issues and challenges, such as climate change. Human capacity tends to be scattered 
across institutions and is not organised into a network that can inform and imple-
ment concrete and integrated actions. This problem was denounced particularly by 
researchers. Individual and market incentives did not play a positive role either: 
interviewees denounced the lack of young professionals in the water sector, since 
salaries are comparatively lower than in other public domains. 18  

 Numerous references were also dedicated to the determinant of group relations 
and representation of interests (18.2 % of total references in this category), a fact 
that is indicative of the importance that interest groups have in the water sector in 
Italy, and in the Po River basin more specifi cally. 19  The type and extent of the pres-
sure that is exercised by these actors was said to be highly context-specifi c, meaning 
that it is not possible to identify one situation in which a certain course of action will 
be opposed for sure; each decision depends on the traditional confi guration of inter-
ests in the territory. To provide an example, farmers, associated in consortia, have 
always represented a strong interest group especially in the Lombardy region where 
agriculture is an important part of the economy. In addition, the fragmented nature 
of the water management system in the Po River basin determines a situation in 
which it is relatively easier for interest groups to skew the decision-making process 
in one direction or another. For instance, concessions for water withdrawals are 
released by provincial administrations; therefore, farmers or hydropower producers 
can lobby local authorities to obtain them – it would probably be more diffi cult to 
present the same instance to a Minister in Rome. Respondents also mentioned that 
the amount of power that stakeholders have in the decision-making process depends 
on their economic position, meaning that, for instance, hydropower producers will 

18   Cit. from interviews with respondents at research sector level (two researchers), conducted by the 
author in Verbania (Italy) on July 7–8, 2011. 
19   In particular, the water sector is dominated by the interests of farmers, often associated in the 
form of so-called “ consorzi ” (consortia) or autonomous cooperatives with political representation; 
the position of farmers, demanding water for irrigation purposes downstream, is contrasted by that 
of hydropower producers, who also represent an important (and powerful) interest group in the 
region, especially after the liberalisation of the energy market in the 1990s. The tourism industry 
plays an important role as well: in the Alps, it demands water for artifi cial snow; in the valleys, it 
cares about maintaining the good quality of water in the lakes. In addition, more and more demand 
for drinking water and water services come from touristic locations (hotels, resorts, etc.) (AdbPo 
 2010a ,  2012 ). 
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have more of a voice than fi shermen over the management of water resources in a 
given territory. Of course, this represents a source of frustration and discontent for 
some. 20  

 Signifi cantly fewer references were made to the determinants of experience 
(10.1 % of total references), and education and training (9.5 % of total references). 
According to respondents, the water governance system in the Po River basin is 
provided with suffi cient examples from past extreme events that can serve as a basis 
to identify what course of action needs to be undertaken in case of fl oods or droughts. 
Nevertheless, some of this experience is getting lost with time, and especially the 
younger generations show a constantly decreasing interest in the environment and 
the management of the territory in which they live. In addition, relying on knowl-
edge and practices that were valid in the past may not be a good solution to deal with 
future changes, as these are likely to occur with a higher frequency and intensity. As 
for climate change more specifi cally, respondents denounced a lack of political 
experience to address the problem, as this is only a (relatively) new concern. 
Experience was often mentioned in association with insuffi cient budget and indi-
vidual incentives, pointing to a situation in which the lack of budget hampers the 
possibility of the system to “buy” the expertise of professionals or technicians, and 
provides young professionals with little incentives to enter this fi eld (see also what 
reported by CIPRA  2011 , p 20). 

 Respondents, and especially NGOs and research institutes (9 % of total refer-
ences), indicated education and training as useful ways to reduce the ignorance, 
and, in some cases, even scepticism, on climate change-related issues that still pre-
vail in the water sector. The education and training determinant was particularly 
related to traditional knowledge and management practices; with some respondents 
discussing the role of education in passing on traditional knowledge in relation to 
the environment to future generations. More generally, education was connected to 
communication and awareness-raising, highlighting the importance of, for example, 
programmes in schools to build the awareness of the general public towards 
 environmental issues. Amongst these, climate change of course should fi gure 
prominently. 

 Partnerships and networks (mentioned for the 8.7 % of total references) were 
said to be potentially able to make more resources available and accessible for insti-
tutions, especially economic resources, but also human resources and information. 
With this consideration in mind, it is interesting to note the connections between 
partnerships and networks and external donors, which highlight the important rela-
tionships formed within the context of EU-sponsored research projects. In fact, this 
particular type of partnership, according to respondents, was often used to increase 
the amount of available scientifi c and climate data and information. Finally, partner-
ships also seem to signifi cantly solve problems related to the lack of social and 
institutional capacity, as they allow institutions to take advantage of the experience 

20   Cit. from interviews with respondents at water users and civil society levels (water users in fi sh-
ery and tourism sectors and NGO representative), conducted by the author in the Piedmont region 
(Italy) in January 2011. 
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and professional competencies existing in other institutions at different governance 
levels, including the international one. However, respondents identifi ed two 
 problems in relation with this determinant. First of all, partnerships are formed by 
individuals and groups with varied interests that cannot always be harmonised to 
achieve a collective outcome. Secondly, if not institutionalised, partnerships risk 
remaining only  ad hoc  measures that are not sustained over time (see also Massarutto 
 2005 ; Riva and Cucca  2007 ). 

 Leadership and political willingness were mentioned as important factors in the 
water sector in the Po River basin, although to a lesser extent than the other human 
and social resources-related determinants (only 6.8 % of total references). In par-
ticular, the Po RBA was attributed a leading role in coordinating water resources 
management in the region – although, at present, it does not have the adequate 
resources to perform its functions in practice. Also regional administrations were 
perceived to have an important function in water resources management, especially 
since they are the ones that are mandated by law (Legislative Decree 152/1999) to 
produce regulations in their administrative territory of competence (see also Raggi 
et al.  2007 , p 4). Especially at the more local level, the role of individuals and lead-
ers was deemed to be crucial for the good performance of the system. Their level of 
sensibility to the topic of climate change was said to determine the type of actions 
that are being taken (or not) to address it.  

4.4.3     Information Sharing, Communication and Awareness- 
Raising to Build Adaptive Capacity in the Po River Basin 

 Confi rming the previous observations in relation to the education and training deter-
minant, the factor that was most often mentioned in the information category was 
communication and awareness-raising (30.7 % of total references), directed at both 
policy-makers (9.8 % of the cases) and the general public (21.7 % of the cases). It 
was recognised that this determinant plays a crucial role in building the understand-
ing of actors in the water system of what the critical challenges will be, and what 
adaptation tools and options are available to address them. NGOs and research insti-
tutes were said to be particularly important in this sense, as they contribute to rais-
ing the awareness of policy-makers as well as that of the general public, for example 
through the organisation of campaigns in schools to sensitise young people on the 
environment and related issues. 21  

21   For example the ARPA of the Piedmont Region extensively engages in environmental education 
in schools, but also targeting the general public and decision-makers involved in environmental 
protection (e.g., within municipalities). One of its most recent initiatives has been the promotion 
of ecological solutions in primary and secondary schools, including trainings and courses for 
teachers and students aimed at conveying the concept of “energy saving”, thus also introducing the 
discourse on climate change. 
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 Moreover, reference was made to climate and scientifi c information. Interviewees 
from a research institute mentioned the lack of long-term data series in relation to 
temperature and precipitation, especially at the local level. 22  In general, the determi-
nant of climate and scientifi c data was negatively associated with budget, especially 
when it came to translating data into concrete information that policy-makers can 
effectively use. Respondents mentioned the importance of collaborating with the 
private sector, which has the capacity, and funding, to task research institutes with 
the collection and analysis of data on a topic that is of interest for their activities. 
Equally, the private sector holds the fi nancial resources to produce information on 
its own and then exchange it with public authorities, thus helping increase the avail-
able knowledge base. Climate and scientifi c information were also related to tech-
nology, and the same connection was made for communication and awareness-raising, 
as well as unproblematic information sharing. 

 Despite efforts at cumulating climate and scientifi c information to better under-
stand the climate change issue, the determinant of uncertainty continued occupying 
an important role in the information management category (in terms of total refer-
ences received in the interviews). In particular, in the case of the Po River basin, 
respondents highlighted how the great margin of uncertainty that surrounds the dis-
course on climate change and its impacts on water resources in the region represents 
an important impediment towards taking any concrete action to address it (see also 
what reported by Legambiente  2007 ). In turn, uncertainty did not only stem from 
the increasing risks and hazards that a potentially warmer world involves, but also 
from the very nature of the knowledge system used to map climate impacts. 

 Interestingly, respondents also discussed the determinant of traditional knowl-
edge (11.7 % of total references), especially in mountain regions. 23  The need to 
retrieve the direct relationship that human beings and societies used to have with the 
territory in which they live and its resources was abundantly highlighted. According 
to most of the interviewees, this would translate into a more positive relationship 
with environmental risks, which should not be tentatively eliminated, but effectively 
addressed. Today, this attitude has succumbed to the desire of governing the terri-
tory at any cost to guarantee absolute security – an utopic concept, which leads to the 
aggravation of risks rather than to their attenuation. Quite interestingly, traditional 

22   Cit. from interview with respondent from research institute, conducted by the author in Aosta 
(Italy) on January 10, 2011. 
23   In the literature, traditional knowledge is defi ned as “ the cumulative body of knowledge, prac-
tices and beliefs about the relationship of living beings (including humans) with one another and 
with their environment that has been handed down through generations by cultural transmission ” 
(Upton  2012 ). However, in the coding process, traditional knowledge has been used to describe 
both the traditional management practices and culture in the water sector and the direct relation-
ship of human beings with (or their ‘direct experience of) their land and resources. For example, 
when farmers described their understanding of climate change based on the perception that rain 
had different patterns than in the past, this was classifi ed as traditional knowledge, as their obser-
vations were based on their immediate relationship with the environment. In other words, tradi-
tional knowledge was used to indicate ways in which communities experience and respond to 
climate and environmental change, what in the literature is called “ practical adaptation initia-
tives ” (Upton  2012 ). 
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knowledge was also connected to innovation; some of the respondents actually 
argued that the real innovation in the water sector would be the re-discovery and 
incorporation of traditional managerial knowledge into current management 
practices. 

 One case that was discussed as an example of the above reasoning is the “ Roggia 
dei Borghesi ” in Domodossola, a small city in the Alps where a number of inter-
views with local water managers have taken place. 24  The artifi cial water stream 
(“ roggia ”) that crosses the underground city, and that was at the origins of its pros-
perity already in the Middle Ages, remains managed today by an association of 
users called “ consorzio ” (consortium), independent from the municipal government 
(Mortarotti  1985 ). The  roggia  is mostly used for the irrigation of private gardens 
and pastures; concessions for water withdrawals must be demanded and released by 
the  consorzio  under the payment of a symbolic water fee, used to run the  consorzio  
itself (Bravo and Marelli  2008 ). Another interesting example in this sense is the 
management of artifi cial canals, the so-called “ rus ” in the Aosta Valley, which were 
constructed in the thirteenth century principally for irrigation purposes (but also 
served domestic uses) (Sibilla and Viazzo  1995 ). 25  Today, the  rus  continue to be 
managed by village-based associations that are in charge of stipulating precise rules 
on how to distribute and use water resources resource. Each member of the associa-
tion has access to water according to predefi ned shifts ( égances ), and the overall 
direction is assigned to one of its members, elected to act as director ( dirétur dir u ) 
(Camosso  2002 ).  

24   The “Consorzio degli utenti della Roggia dei Borghesi” [Association of Users of the Bourgeois’ 
Stream] is traditionally constituted by land owners in the Domodossola municipality, whose lands 
are irrigated by the  roggia  itself (covering 169 ha), and was instituted in 1687. In the Ossola Valley 
where Domodossola is located, the use of water for irrigation purposes was regulated by customary 
law. The Toce River, which crosses the Ossola Valley was canalised into small streams, called 
 rogge , to be used for the irrigation of the surrounding crops. Originally, the  Roggia  dei Borghesi 
(so-called because it crossed the town of Domodossola, where the bourgeois families resided) was 
used to irrigate crops, operate small industries, and feed public fountains. Today, the  roggia  is 
almost completely covered by new buildings and fed by the waters of a hydroelectric plant on the 
river Bogna, a tributary of River Toce. Nevertheless, it is still used to irrigate private gardens 
(Mortarotti  1985 , p 62). 
25   It was the local landlord that decided upon the construction of new  rus , generally as a response 
to specifi c demands coming from the farmers. Once the landlord gave his approval, those who had 
the right to water, that is to say, all the owners of a property within the landlord’s territory, com-
monly appointed a committee that was responsible for the construction works and maintenance of 
the canals. The committee was composed of a defi ned number of representatives from each village. 
The  rus  also played an important role in terms of adaptation to the frequent fl oods that haunted the 
region (Sibilla and Viazzo  1995 ). With time, the rights of local landlords diminished and a new 
form of institution for water resources management emerged in the form of the consortium ( con-
sorzio ). Consortia were village-based associations in charge with the collective management of 
common resources, including water, pastures, and forests. Within each consortium, a member was 
elected to act as director ( diréteur dir u ). His functions prevalently consisted of supervising the 
effi cient management of the water resource and the correct behaviour of all members of the con-
sortium; he worked on a voluntary basis and had the power to punish transgressors. A paid canal 
warden also controlled the canals from April to September, i.e. the months in which the canal was 
used, and reported eventual infractions to the  dirétur  (Camosso  2002 ). 
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4.4.4     Paying for Adaptive Capacity 

 As previously noted, the categories of fi nances and risk and infrastructure were only 
briefl y discussed by respondents. Within fi nances and risk, the majority of the refer-
ences went to the budget determinant (60.7 % of total references), and in particular 
to insuffi cient budget (39.2 % of total references made to the budget determinant). 
This observation points to the generalised lack of economic resources that affects 
the Italian water sector specifi cally, and environmental protection more in general. 
Budget was negatively related to material resources and infrastructure, as well as 
operation and maintenance interventions, indicating the lack of adequate economic 
resources destined to these specifi c aspects of water resources management. This 
trend has been worsened by the economic crisis that Italy has been experiencing, as 
well as by the general insensitivity of policy-makers at the national level to environ-
mental topics (WWF  2011 ). 26  In many instances, the interviewed institutional rep-
resentatives mentioned external actors (in particular the European Union) as a 
viable alternative to the internal lack of funding.  

4.4.5     Can Hard Infrastructure Be Adaptive? 

 In the infrastructure category, it was the determinant of material resources that 
received most references (49.3 % of total references), followed by innovation 
(17.8 % of total references) and the operation and maintenance of existing infra-
structure (15.1 % of total references). Therefore, the prevailing discourse pointed 
towards the general satisfaction of respondents with regards to the tools and infra-
structure they have at their disposal for water resources management, although it 
was also said that adequate investments are not always made for their operation and 
maintenance. In general, water-related infrastructure in the Po River basin is quite 
old. This does not only refer to hydropower and irrigation structures, which have 
been built at the beginning of the twentieth century or at some moment after the 
Second World War, but also to urban facilities like aqueducts. Especially in urban 

26   The economic and fi nancial situation of the Ministry of the Environment in Italy has been 
reported as dramatic especially starting from the Fourth Berlusconi’s Government in 2008, during 
which there has been a “ complete neglect of environmental policy ” (WWF  2011 ). In 2011, the total 
balance sheet of the Ministry of the Environment had been reduced of one third with respect to 
2008, a total reduction of 513 billion EUR, and has further decreased to 504 billion EUR in 2012. 
Although other Ministries have undergone expenditure cuts too (e.g. Ministry of Culture, Ministry 
of Agriculture), none has been so dramatically affected as the Ministry of the Environment, which 
currently occupies the last position in the Italian balance sheet (WWF  2011 ). Looking at the fi nan-
cial statement of the Ministry of the Environment, it is astonishing to remark that, from 2010 on, 
no budget at all has been dedicated to the restoration of polluted areas, or for refunding measures 
for the reduction of greenhouse gases emissions: and that the Fund for Sustainable Development 
has been completed emptied (while in 2009 it was given nine million EUR) – just to cite a few 
examples. 
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areas, the growth of the population has rendered some of these networks obsolete 
and in need of substitution (ISTAT  1999 ). It was to face these needs that the 1994 
reform of the water sector introduced private participation into the management of 
the water system with the aim to encourage investments into the modernisation of 
the infrastructural network (Triulzi  2004 ). Today, it is increasingly evident that 
more investments are needed in the operation and maintenance of existing infra-
structure. This realisation, along with the very large expenditure chapters in munici-
pal budgets, has caused some city councils to begin working together to implement 
operation and maintenance interventions in their territory of competence. However, 
these initiatives are only at an initial stage (Triulzi  2004 ). 

 Respondents also expressed some more negative views with regards to material 
resources and infrastructure, particularly highlighting the persistent tendency of 
Italian water managers to rely on “hard” infrastructural projects to respond to 
extreme events – e.g., building a dike to prevent fl oods. While potentially useful, 
this type of interventions risks reducing the fl exibility of the system to respond to 
events that, with all probability, will increase in frequency and magnitude. Italian 
law mandates hydraulic infrastructure to be designed with reference to return peri-
ods of the scale of a hundred years. Clearly, this provision needs to be reviewed in 
light of current climatic patterns; a task that will not be easy if one considers that a 
hundred years are 25 elections away for the average politician, who, as a conse-
quence, will not be very interested to address the problem. In addition, respondents 
associated material resources with the monitoring, assessment and evaluation deter-
minant. Accordingly, although the system is provided with adequate monitoring 
tools and instruments, the institutional capacity and the political willingness to 
operate them is often lacking (see also Raggi et al.  2007 , p 9).   

4.5     Summary 

 This chapter lays the foundations for answering to the crucial question of whether 
the Po River basin is ready to face the threats that impend upon its water resources. 
Stretching horizontally across Northern Italy, the Po River basin is one of the largest 
basins in Europe. Its traditionally abundant water resources have been allocated to 
different uses, serving to fuel the economic development of Northern Italy since the 
1950s, particularly in the agricultural and industrial sectors. Today, the Po River 
Basin is put under increased stress by excessive withdrawals for irrigation and 
hydropower generation purposes, as well as by the demands coming from a boom-
ing (and thirsty) tourism sector. Human pressures, and especially the overly gener-
ous and unproductive regime of water concessions regulating water withdrawals in 
Italy, have contributed to decrease the discharge of the Po River basin. However, an 
important part has also been played by changing climatic conditions. In fact, climate 
and hydrological observations for this region point towards a future scenario char-
acterised by decreased rainfall, with intense peaks in the autumn season (which will 
worsen the risk of fl oods). Temperatures have already signifi cantly augmented in 
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the entire basin, leading to a drastic reduction of snow precipitations and the volume 
of glaciers, and hence increasing the risk of water crises of short to medium length. 

 This chapter describes a water governance system characterised by strong frag-
mentation and complexity, with many institutions at different levels being given 
responsibility over similar tasks related to water use, disaster risk management and 
environmental protection – but none with a specifi c mandate to address climate 
change through the implementation of appropriate adaptation measures. The policy 
framework in vigour does not improve the situation; on the contrary, it reinforces 
the confusion, despite recent attempts to reform the water sector in line with 
European guidelines and models. 

 Concluding and looking at the results of the interviews conducted with water 
experts in the basin, it was noted that the political dimension (represented by the 
government and governance category) was the one to be most frequently mentioned. 
Determinants in the human and social resources and information management cat-
egories immediately followed. Interestingly, the determinants associated with 
fi nances and risk and infrastructure were the ones that least appeared in our analy-
sis; a fact that can be explained in light of the fact that, as one respondent put it, 
“ having the infrastructure and the money without the capacity to use and allocate it 
to solve the problems that effectively exist in the water sector today is like having a 
Ferrari and no driving license ”. Therefore, our analysis would seem to indicate that 
in the Po River basin, water resources management is considered to be strongly 
dependent upon (and infl uenced by) political factors, including all the organisa-
tional and administrative aspects that enable and guide decision and policy- making. 
Regional administrations emerged as important actors in the water sector, followed 
by the Po River Basin Authority – that nevertheless has seen its fi nancial, human 
and technical resources dwindling in recent years as a consequence of the economic 
crisis that is affecting Italy, as well as of the low priority that is generally attributed 
to environmental issues in the country.     
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    Chapter 5   
 The Syr Darya River Basin 

          Abstract     The second case presented in this book is the Syr Darya River basin, a 
transboundary watershed feeding with its glacier-melt waters most of the Central 
Asia region. In the fi rst part, this chapter introduces the main geographical and 
socio-economic characteristics of the Syr Darya River basin as well as of the coun-
try where it originates and fl ows: Kyrgyzstan. Subsequently, the analysis shifts 
towards considering water resources management within the broader regional con-
text of Central Asia. There, in fact, transboundary waters have been the very pro-
tagonists of diplomatic and political relations between the fi ve Republics of 
Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan all since their 
independence from the Soviet Union in 1991. As a consequence, their water gover-
nance systems are strongly interrelated, and can in no way be considered in isola-
tion from one another. In the second part of this chapter, the key factors that 
determine and explain the vulnerability of the Syr Darya River basin, and of 
Kyrgyzstan more specifi cally, to the impacts of climate change are outlined, and a 
fi rst analysis of the adaptive capacity of its institutional framework, based on the 
results of expert interviews, is presented. We fi nd that, infl uenced by international 
actors, a decentralisation approach was adopted after independence in the Kyrgyz 
water sector, with increased roles and responsibilities being delegated at subna-
tional levels. Nevertheless, the institutional and policy framework for water 
resources management remained fragmented and poorly implemented. Climate 
change adaptation is not yet on the political agenda and mostly occurs in an ad-hoc 
manner with stimulus from international donors and agencies. In addition, it is sug-
gested that water resources management in the region is strongly dependent on 
social and political factors, rather than on more technical concerns such as informa-
tion sharing or infrastructure.  

  Keywords     Syr Darya River basin   •   Kyrgyzstan   •   Central Asia   •   Transboundary 
water management   •   Water confl ict   •   Transition economies  

 Abundance does not come from the byis [rich people] But from 
the common people and from the land they cultivate 

(Kyrgyz Proverb) 
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5.1              Background Information: The Syr Darya River Basin 
and Kyrgyzstan 

5.1.1     Geographical, Climatic and Water System Characteristics 

 Kyrgyzstan is a landlocked country situated in Central Asia, bordering Kazakhstan 
on the North, China on the East, Tajikistan on the South and Uzbekistan on the 
West. The total area of the Kyrgyz Republic is 187.5 thousand km 2 , constituted, for 
its 80 %, by the mountainous region of the Tian Shan, which justifi es the occasional 
reference to Kyrgyzstan as “ the Switzerland of Central Asia ” and, for the remaining 
20 %, of valleys and basins. The Issyk-Kul Lake, in the north-eastern part of the 
Tian Shan range, is the largest lake in Kyrgyzstan, as well as the second largest 
mountain lake in the world, after Titicaca. The Kakshaal-Too mountain range coin-
cides with the Chinese border, the peak Jengish Chokusu (or Victory Peak) being its 
highest point (7,439 m). Instead, its lowest area crosses the Naryn River at 480 m 
above sea level (Aidareliev et al.  2002 ). 

 The climate varies regionally. The south-western Fergana Valley is subtropical 
and extremely hot in summer, with temperatures reaching up to 40 °C. The northern 
foothills are temperate and the Tian Shan varies from dry continental to polar cli-
mate, depending on the elevation. In the coldest zones, temperatures go below zero 
for around 40 days in winter, when even some desertic areas experience snowfall. 
More generally, from a climatic point of view, Kyrgyzstan can be classifi ed into four 
zones: (a) a valley-sub-mountain zone (from 900 to 1,200 m), characterised by hot 
summers, snowless and temperate winters, with almost zero precipitation; (b) a 
mountainous zone (from 900–1,200 to 2,000–2,200 m), where the climate is tem-
perate, with warm summers and cold, snowy winters; (c) a high-mountain zone 
(from 2,000–2,200 to 3,000–3,500 m) that is cooler in summer and has relatively 
snowless winters, with temperatures ranging from well below zero to 16 °C; and (d) 
a nival-belt zone (from 3,500 m), typifi ed by a polar climate and covered with snow-
fi elds and glaciers (Kyrgyz Republic  2009 ; GFDRR  2011 ). Only 20 % of the Kyrgyz 
territory is suited to human settlements corresponding to the western border with 
Uzbekistan, particularly around Jalal-Abad, and the northern border with 
Kazakhstan. Therefore, the majority of the population lives in that region (Kyrgyz 
Republic  2009 ). The rest of the territory is considered as an area of non- compensated 
discomfort, where almost exclusively mining enterprises are found. 

 Water resources in Kyrgyzstan form a complex system of rivers, lakes, glaciers, 
seasonal blankets of snow, and waterlogged territories. The annual average volume 
of total water resources makes up 2,458 km 3 , including 50 km 3  of surface river run-
off, 13 km 3  of potential reserves of ground water, 1,745 km 3  of lake water, and 
650 km 3  of glaciers (Mamatkanov et al.  2006 ; UNISDR  2010 , p 7). The 76.5 % of 
the country’s total territory belongs to areas that supply the basin of the Aral Sea, 
10.8 % supplies the basin of Issyk-Kul Lake, 12.4 % the basin Tarim, and 0.3 % the 
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basin of the Balkhash Lake. Kyrgyzstan possesses 30 % of the total water resources 
in the Central Asian region, but can only exploit the 12–17 % of its  surface water 
runoff, as a consequence of agreements with other Central Asian countries. 
Accordingly, the 47.2 km 3  of water resources that originate on the Kyrgyz territory 
are given to the Issyk-Kul recharge (3 km 3 ), and to Uzbekistan, Tajikistan, 
Kazakhstan and the Sinjan-Uigur autonomous region of China (32.2 km 3 ) (Allouche 
 2004 ; Hodgson  2010 ). 

 Most of the rivers are fed by glaciers and/or snowmelt, and peak fl ows occur 
from April to July. There are about 5,000 rivers in Kyrgyzstan, related to eight dif-
ferent hydrological basins, six of which are transboundary: the Syr-Darya (called 
Naryn before it reaches the Fergana Valley), Amu-Darya, Chui, Talas, Kar-Karya, 
and Tarim. The other two hydrological basins correspond to the closed lakes of 
Issyk-Kul and Chatyr-Kul, thus falling uniquely within the Kyrgyz borders 
(UNISDR  2010 , p 7). There are also 13 artifi cial reservoirs covering a total area of 
378.2 km 2 , and with a volume of water of 23.41 km 3 . More than ten large reservoirs 
for irrigation were built to regulate the runoff of the Chui, Talas, Naryn, Ak-Bura 
and Kara-Darya transnational rivers (Kyrgyz Republic  2009 ; Shkurov et al.  2007 ). 
In addition to rivers, Kyrgyzstan counts 923 lakes, the biggest of which are the 
Issyk-Kul (with an area of water surface of 6,236 km 2 ), Son-Kul (275 km 2 ), and 
Chatyr-Kul (175 km 2 ). There is also a signifi cant amount of minor lakes and natural 
reservoirs with a common area of about 6,697 km 2  and an annual volume of water 
of about 1,745 km 3  (Shkurov et al.  2007 ). The 87 % of those lakes are located at 
heights of 3,000–4,000 m, in regions of tectonic origin (Kyrgyz Republic  2009 , 
p 12). 

 As already mentioned, most of the country’s rivers and lakes are fed by glaciers 
and snowmelt. Kyrgyzstan counts 8,208 glaciers of different sizes, corresponding to 
an area of 8,169.4 km 2 , or 4.2 % of the country’s total territory (Mamatkanov et al. 
 2006 ). These data, however, come from the “ Catalogue of Glaciers of the USSR ”. 
Last updated in the 1960s, this inventory is still considered today as the main source 
of information on the conditions of glaciers in the country. It is natural to assume, 
therefore, that the parameters of glaciers may have changed signifi cantly from what 
is reported in the catalogue. Research based on the extrapolation of results from 
glaciers monitoring estimated that glacier volume in the Syr Darya catchment has 
probably been reduced from 121 km 3  in the 1960s and 1970s to 101 km 3  in 2000 
(Kyrgyz Republic  2009 ). 

 Kyrgyzstan is also rich in underground water, counting 44 deposits with a total 
fl ow that exceeds 13 km 3 /year. However, known exploitable reserves of fresh under-
ground water only amount to 2.2 km 3 /year, 38 % of which is used for drinking pur-
poses, 45 % for irrigation, 15 % for industry, and 2 % for pastures. Groundwater 
levels are subject to strong fl uctuations every 10–30 years. For example, in 2003–
2004 high levels of underground water were observed, which caused the fl ooding of 
a considerable number of settlements and the swamping of agricultural land 
(Shkurov et al.  2007 ). Figure  5.1  shows the physical map of Kyrgyzstan.   
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5.1.2     Socio-economic Characteristics of Kyrgyzstan 

 The Kyrgyz Republic is a low-income, mountainous, and predominantly agrarian 
country. It counts a population of 5.37 million people, distributed on a surface area 
of 200 km 2 , and an average annual population growth rate of 1.5 % between 2005 
and 2010. In the villages this percentage goes up to 1.6 %, while in urban areas it 
reaches 1.4 %, and is mostly due to internal migration movements towards cities 
aimed at searching for better employment opportunities (World Bank  2011a ). The 
63 % of the total population lives in rural areas, while the rest resides mostly in the 
cities of Bishkek and Osh. The active population, i.e. those aged between 15 and 60, 
constitutes around the 62.2 % of the total population, and the life expectancy at birth 
amounts to 69 years on average (World Bank  2011a ). 

 Prior to 1991, Kyrgyzstan was one of the 15 Soviet Republics; as such, its econ-
omy was highly dependent on the centralised regime of the Soviet Union, based in 
Moscow. When it reached independence in 1991, Kyrgyzstan had to embark upon 
substantial reforms aimed at the development of its proper economic strategy, also 
in response to the severe phase of economic contraction that the country (and 
indeed, all Central Asian ex-Soviet Republics) was experiencing. A transition to 
market economy was hence promoted and tentatively carried out throughout the 
1990s, leading to the privatisation of about 7,000 state enterprises by 2003. In the 
early 2000s however, it was abandoned as a consequence of domestic opposition 
and the lack of sustained foreign investment (World Bank  2011b ). After the diffi cult 
years following independence, during which the country’s GDP abruptly fell by 

  Fig. 5.1    Kyrgyzstan, physical map (Source: Google Earth [created by the author])       
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50 % with respect to the Soviet era, a steady economic growth started from 1995 
onwards, resulting from increasingly dynamic agricultural, construction, industrial 
and transport sectors (Kyrgyz Republic  2009 ; National Statistics Committee  2007 ). 
Over 2006–2009, the growth rate of real GDP in Kyrgyzstan accelerated to 8 %, but 
in 2009 the economy felt the impact of the international crisis and the growth rate 
slowed to 2.9 % (World Bank  2011a , p 3). In contrast, private consumption grew 
steadily as a result of an increase in remittances from private migrants. Whilst in 
2003 the volume of remittances was only of USD 154 million, or 6.9 % of GDP, in 
2008 it made up USD 1,476 (29 % of GDP) (UNDP  2010 ). 

 More generally, the international economic crisis is having a signifi cant negative 
impact on the country’s fi nances, leading to a decline in economic growth deleteri-
ously coupled with increasing infl ation rates. In turn, this has decelerated trade and 
construction, as well as industrial output and direct investment, while credit rates 
and the consumer price index (CPI) have worryingly augmented. For all these rea-
sons, at present, Kyrgyzstan’s economic situation is particularly grave – and of 
course, this considerably infl uences its social and political stability. Several observ-
ers have indicated poverty and social discontent amongst the main motivations 
underlying the upheaval of April 2010 ultimately resulting in the ousting of President 
Kurmanbek Bakiyev. 1  It is also referred to as “Sec ond Tulip Revolution ”, after the 
fi rst one that took place in 2005 and led to the overthrow of President Askar Akayev. 
According to a recent World Bank’s report, the incidence of rural poverty is signifi -
cantly higher than the one of urban poverty (37.1 % versus 22.0 %), expressed in 
another way, the majority of the total poor, 75.4 %, resides in rural areas (World 
Bank  2011b , p 7). In addition, the  oblasts  (provinces) that are predominantly agri-
cultural and remote have higher rates of poverty (Issyk-Kul, Naryn and Osh oblasts – 
46.1, 44.1, and 38.3 %, respectively). 

 The key pillar of Kyrgyz economy undoubtedly is agriculture, accounting for 
29 % of the country’s GDP (2010 fi gures) as well as for more than half of its labour 
force (World Bank  2011a ). The agricultural sector has become the refuge of those 
workers that have been displaced from industrial activities after the substantial 
downfall of the industrial sector in the early 2000s. Because of its mountainous 
topography, however, only 7 % of the Kyrgyz territory is suitable for cultivation. 
This constitutes a major limitation to the further expansion of agricultural produc-
tion. At present, the cultivated area (annual and permanent crops) amounts to 1.35 
million ha, of which 1.07 million ha, or 80 % are irrigated (World Bank  2011a ). 
Irrigated agriculture in Kyrgyzstan is confi ned to the main valleys and, therefore, 
concentrated in four regions: the Chu and Talas rivers in the north, the Naryn river 
in central Kyrgyzstan, the surroundings of Lake Issyk-Kul in the east, and the 
Fergana Valley in the southwest (World Bank  2011a ). 

 Cereals are the crops that are most commonly grown in Kyrgyzstan, covering 
almost 60 % of the cultivated area. Wheat cultivation was broadly expanded after 

1   For more information and statistical data on these macroeconomic parameters and their evolution, 
refer to (UNDP  2010 , p 70). 
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independence from 1990 to 2002. Barley, maize, potatoes, sugar beets, vegetables 
and cotton are other important crops for the Kyrgyz economy, together with rice and 
tobacco, primarily grown in the Fergana Valley. Fruit forests are widespread espe-
cially in the Southern part of the country, around the cities of Osh and Jalal Abad, 
and their products are sold to local markets (see Fig.  5.2 ). Furthermore, many 
Kyrgyz farmers raise livestock: milk, meat and wool production are important 
sources of agricultural income. Livestock breeding currently generates about 60 % 
of gross agricultural income in Kyrgyzstan, and occupies the largest share of the 
workforce in agriculture. Land reform, a controversial issue in Kyrgyzstan, has 

  Fig. 5.2    Fruit stand in Dordoy Bazaar, in Bishkek. Nuts are also common produce in Osh and Jalal 
Abad, Kyrgyzstan being home to the biggest walnut-fruit forest in the world. In the mid-1980s, 
fruit and vegetable industry enterprises played an important role in Kyrgyzstan’s economy. 
However, their contribution was drastically reduced after the collapse of the Soviet Union, because 
of the severing ties between the raw material suppliers and buyers of the fi nished goods and the 
increasing diffi culties connected to crossing borders (Source: Author)       
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 proceeded very slowly since some initial pieces of legislation were enacted in 1998. 2  
While most of the land has been privatised, productivity remains low due to a lack 
of investment and widespread environmental degradation.  

 Industrial production did not only drastically decline between 1990 and 1995, 
following the fall of the Soviet Union and the consequent disruption of the supply 
chain of raw materials and fuel, but was also subject to a radical restructuring. 
Before 1990, the Kyrgyz industry was primarily characterised by machinery con-
struction and by the production of electrical equipment and electronics. When the 
economy of the Kyrgyz Republic fi nally stabilised after 1995, the light and process-
ing industry took a primary position. In addition, after the operationalisation of the 
Kumtor gold-mining processing complex, the input of metallurgy into the Kyrgyz 
economy signifi cantly increased (Kyrgyz Republic  2009 ). Today, however, the low 
diversifi cation of industrial production has stalled the growth of this sector. In fact, 
three quarters of the industrial production derive from metallurgy (mostly gold), 
electrical power, natural gas, food processing, beverages and tobacco production. 
Advanced technology, electrical equipment and electronics only make up for less 
than 5 % of the total industry production (Kyrgyz Republic  2009 ). On the other 
hand, the construction sector has undergone a rapid growth since 2000, mostly 
because of large infrastructure projects such as highways and gold mines (World 
Bank  2011a ). 

 Since deposits of fossil fuels are rather scarce, Kyrgyzstan is strongly dependent 
on energy coming from foreign countries; particularly natural gas from Uzbekistan. 
Hydropower plants produce over the 80 % of Kyrgyz electricity; the remainder 
comes from thermoelectric plants fuelled by coal, gas and oil. The hydroelectric 
potential of Kyrgyzstan is estimated to be over 160 billion kWh/year, of which only 
the 10 % is currently exploited. 3  Per capita energy consumption is high considering 
the average income, and the government has not yet advanced any comprehensive 
plan to reduce it. In addition, an estimated 45 % of the electricity is diverted illegally 
or leaks from the transmission system (Library of Congress  2007 ). 

 Contrarily to industry, the service sector in the post-Soviet era has substantially 
grown thanks to the appearance of small private enterprises at the beginning of  the 
1990s. Despite the attractiveness of Kyrgyzstan’s mountains and lakes, little 

2   For more information on land reform and privatisation processes in the agricultural sector, see 
(Bichsel et al.  2009 ). 
3   The power generation infrastructure is made up of 17 electric stations with a combined capacity 
of 3,680 MW, including 15 hydro-electric stations (2,950 MW) and two thermo-electric stations 
(730 MW) (Juraev  2009 , p 5). The fi ve major hydro-electric power generator plants are located on 
the Naryn River below the Toktogul Reservoir, which together accounts for 97 % of the country’s 
total hydropower capacity. The two thermo-electric plants located in Bishkek and Osh generate 
electricity and heating for these towns and the surrounding areas. In addition, the Karambata 1 and 
2 power plants are under construction on the Naryn River, above the Toktogul Reservoir. The con-
struction of these plants started in the 1980s, but was not completed due to the fall of the Soviet 
Union, and was resumed only in 2007. In 2006 the electricity production amounted to 14.3 billion 
kWh (FAO AQUASTAT  2012 ). 
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 progress has nevertheless been registered in the tourist sector, mostly because the 
latter has received only minimal investments from the government’s side. Today, 
tourism remains concentrated in the Issyk-Kul area, and is prevalently made up by 
Kazakh (60 %), Russian (25 %), and local (15 %) tourists. 

 To satisfy the water needs arising from the economic and social life of the country, 
Kyrgyzstan recurs to its surface water resources (20.6 % of annual total withdraw-
als). The annual fl ow of surface water on Kyrgyz territory amounts to about 44 km 3 /
year, while the total availability of renewable resources is slightly higher, 46.5 km 3 /
year (including surface and groundwater) (FAO AQUASTAT  2012 ). Due to its 
important supply function for neighbouring states, international agreements commit 
Kyrgyzstan not to consume more than 24 % of the total annual surface runoff. On 
average, this amounts to 11.6 km 3 /year (FAO AQUASTAT  2012 ). Table  5.1  illus-
trates the withdrawals of water resources realised by the different economic 
sectors.

   The consumption of water for agricultural irrigation represents the 94 % of total 
water use, while only the 3 % each is allocated to households and industries. The 
explanation for the huge share accounted for by agriculture is the marked predomi-
nance of irrigation. In fact, precipitations in the regions that are suitable for agricul-
ture are very low, generally not exceeding 600 mm/year; a circumstance that makes 
rain-fed agriculture impossible in most places. Total water use amounts to about 
10 km 3 /year, and basically consists of surface water; groundwater represents only 
6–7 % of total uptake and is mainly used for drinking purposes.  

   Table 5.1    Water withdrawals by sector and source, 1994/2002/2002   

 Year  Value  Unit 

 By sector 
   Agricultural  2000  9.45  km 3  
   Municipal  2000  0.32  km 3  
   Industrial  2000  0.31  km 3  
   Total  2000  10.08  km 3  
   Total water withdrawal per capita  2002  1,989  m 3  
 By source 
   Surface water withdrawal  –  km 3  
   Groundwater withdrawal  –  km 3  
   Total freshwater withdrawal  2000  10.08  km 3  
   Desalinated water produced  2000  0  km 3  
   Reused treated wastewater  1994  0.0001  km 3  
 Pressure on water resources 
   Total freshwater withdrawal as percentage of ARWR  2002  43.67  % 
   Agricultural water withdrawal as percentage of ARWR  2002  40.94  % 

  Readapted from FAO AQUASTAT ( 2012 )  
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5.1.3     Transboundary Waters and Security: Kyrgyzstan 
in Central Asia 

 Water takes on special importance in Central Asia: covering more than 4 million 
km 2 , the post-Soviet states of Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, 
and Uzbekistan make up an area that is larger in size than India, Pakistan, and 
Bangladesh combined, and that is home to roughly 60 million people. The majority 
of water comes from the run-off of the high mountain ranges of Pamir and Tian 
Shan in the eastern part of Central Asia, feeding the two main rivers of the region, 
the Amu Darya and Syr Darya, fl owing west and north towards the Aral Sea. Both 
the Amu Darya and the Syr Darya are transboundary watercourses. 4  Thus, the 
Central Asian region is linked by a highly complex and interdependent water sys-
tem, which makes it impossible to understand one country’s water situation in 
hydrological and political terms without also carefully considering its neighbours. 

 Since Central Asia is characterised by arid and semi-arid vegetation, initially 
agriculture was made possible by the development of sophisticated irrigation tech-
niques. It comes with no surprise, therefore, that 3,500 years ago, the so-called 
“Mesopotamia” of Central Asia was already populated by advanced hydraulic soci-
eties, with refi ned irrigation systems to feed millions of hectares of land. At the 
beginning of the twentieth century, with the Soviet administration, new water- 
intensive irrigation technologies were introduced in order to cultivate cotton at a 
larger scale. 5  The traditional appreciation of the once inexhaustible Central Asian 

4   The Amu Darya is formed in Tajikistan from two tributaries, the Vaksh River, which rises in 
Tajikistan, and the Pyanch River, which also rises in Tajikistan and forms part of Tajikistan’s bor-
der with Afghanistan. Thereafter, it fl ows through Turkmenistan and Uzbekistan before terminat-
ing into the Aral Sea. The Syr Darya is formed from two tributaries: the Naryn River and the Kara 
Darya, both of which rise in Kyrgyzstan. From Kyrgyzstan, the Syr Darya fl ows downstream to 
Uzbekistan, Tajikistan and Kazakhstan before terminating in the Aral Sea. In addition, the Chui 
and Talas Rivers are shared between Kyrgyzstan and Kazakhstan, while a number of smaller rivers 
fl ow from Kyrgyzstan into China (Allouche  2004 , p 46). 
5   Central Asia, because of its particularly harsh climate and geographic confi guration (the arid 
 climate made it diffi cult to develop agriculture, and the region’s distance from the sea cut it off from 
the main routes of international trade), was traditionally inhabited by nomadic populations from the 
steppe. The fi rst forms of political power and unity were brought about by merchants travelling 
over the famous Silk Road, which, lying at the heart of Central Asia, connected Europe to China. 
Starting from the end of the sixteenth century, the development of fi rearms rendered nomadic popu-
lations powerless against the domination attempts of neighbouring Russia and China, which by the 
end of the nineteenth century had taken complete control over the region. The Eastern part of 
Central Asia, known as East Turkistan or Xinjiang, was incorporated into China; Mongolia and 
Afghanistan remained independent, but the former became a Soviet satellite state, and the latter 
was invaded in 1979. The rest of the Central Asian region was incorporated into the Union of Soviet 
Socialist Republics (USSR) in 1918. During the Soviet rule, Central Asia was heavily industri-
alised, and intensive cotton irrigation was introduced especially in the Fergana Valley. This trans-
lated into the construction of modern infrastructure, but also the suppression of local cultures, 
hundreds of thousands of deaths from failed collectivisation programs, and a lasting legacy of 

5.1 Background Information: The Syr Darya River Basin and Kyrgyzstan



126

water resources started diminishing even more dramatically in the 1960s, when a 
rapid increase in water demand coming from the central Soviet government in 
Moscow caused the depletion of river fl ows and ground water reserves, as well as 
the degradation of water and soil quality (Klötzli  1997 ). 

 Priority for the allocation of Kyrgyz waters was given to the cotton production in 
the Uzbek Soviet Socialist Republic (SSR) and to rice production in the Kazakh 
SSR, in order for the Soviet Union to become self-suffi cient. The Kyrgyz SSR was 
given the mere role of water supplier. Major investments were made in the construc-
tion of dams, reservoirs, canals and other structures to promote and manage the 
transfer of water from its source point in the Kyrgyz mountains to the main growing 
areas fed by massive irrigation schemes in the Uzbek and Kazakh SSRs. The hydro-
logical borders between the different SSRs were highly disregarded in the construc-
tion process of irrigation canals and dams. For example, the Toktogul Reservoir, 
with a total volume of 19 billion m 3 , was built on the Naryn River in the Kyrgyz 
SSR. Although the series of dams that form the Toktogul Cascade were supposed to 
be ‘dual purpose’, i.e. impounded water was due to be used for both irrigation and 
hydropower generation, only a tiny fraction of the released water effectively went to 
irrigate the crops of the Kyrgyz SSR. Instead, most of the water was conveyed by 
canals to the downstream republics to irrigate their fi elds (Hodgson  2010 , 2). The 
costs of water management within the upstream republics were paid or subsidised 
from Soviet central funds. These included the costs for monitoring and collecting 
data, the operation of inter-state irrigation canals, fl ood protection infrastructure as 
well as the costs of afforestation and the remediation of damage caused by fl oods, 
landslides and mudfl ows. In addition, the upstream republics received other bene-
fi ts, such as the provision of cheap fuel and electricity (Hodgson  2010 ). 

 The demise of the USSR in 1991 brought about a dramatic change to water 
resources management in Central Asia. Both the Syr Darya and Amu Darya became 
international river basins covering the territories of fi ve newly independent states. 
This process also caused a sudden power vacuum and the breakdown of the state- 
controlled subsidised provision system. The most diffi cult Soviet legacy faced by 
governments in the region in the wake of independence was represented by the 
deliberately tight links between the regional water management systems, which 
ignored the newly established political borders. At the same time, the one-sided 
economic development imposed by the Soviet Union had produced environmental 
depletion and degradation (Klötzli  1997 ). The solution of these complex problems 
was left in the hands of independent countries that did not have the capacity (or the 
willingness) to cope with them. The introduction of private land holding on the one 
hand, and the decentralisation of water allocation on the other, also led to a multi-
plication of water users and to unclear responsibilities concerning water allocation 
and the maintenance of related infrastructure (Bichsel et al.  2009 ). With regards to 
the management of both the Syr Darya and Amu Darya rivers, disputes between 

ethnic tensions and environmental problems that still live on today, more than 20 years after the 
Soviet republics of Central Asia fi nally became independent. For a more complete history of 
Central Asia, see, for example: (Dani and Masson  2000 ) and (Ram  2000 ). 
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Kyrgyzstan, Kazakhstan, Uzbekistan, Turkmenistan and Tajikistan came into view 
after 1991. Mainly, these contentions focused upon the quantity and seasonability of 
water release, the maintenance of related infrastructure, and the economic value of 
water. These problems were further compounded by the fact that, because Central 
Asian countries had never been subject to international law, the common principles 
related to the management of inter-state waters could not be used to resolve dis-
agreements (Hodgson  2010 ). 

 The fi rst major attempt to consider the matter at a political level was during an 
inter-ministerial meeting in Almaty in February 1992, just 2 months after the col-
lapse of the Soviet Union. The outcome of this meeting was the  Almaty Treaty on 
Cooperation in the Field of Joint Water Resources Management and Conservation 
of Interstate Sources  (“ 1992 Almaty Treaty ”), which fundamentally reaffi rmed the 
Soviet-era water sharing provisions that were set in 1984 and are still in force today. 
The agreement also led to the establishment of the Inter-state Commission for Water 
Coordination (ICWC), which was charged with the allocation of water to the canals 
and structures controlled by the Soviet-era Basin Valley Organisations (BVOs) 
(Allouche  2007 , p 48). Interestingly, while Article 1 of the 1992 Almaty Treaty 
stated that “ recognising the community and unity of the region ’ s water resources , 
 the Parties have equal rights for their use and responsibility for ensuring their 
rational use and protection ”, the national constitutions of Central Asian states 
affi rmed their exclusive right to natural resources, including water, and excluded 
any claims from other states (Usubaliev  1998 ). 

 After 1992, a number of regional agreements followed, many of which focused 
on the Aral Sea and the waters of the Syr Darya and Amu Darya rivers specifi cally. 
For example, in 1998 the Governments of the Republic of Kazakhstan, the Kyrgyz 
Republic and the Republic of Uzbekistan signed an  Agreement on the Use of Water 
and Energy Resources in the Syr Darya Basin , which stipulated a framework for the 
operation of the Toktogul Hydropower Cascade (Allouche  2007 ; Hodgson  2010 ). 6  
This agreement also provided for the conclusion of annual contracts regarding the 
release of water from the Toktogul cascade and compensatory payments (in the 
form of energy resources such as coal, oil gas and electricity, or money) to 
Kyrgyzstan for its lost opportunity to generate electricity in winter (Hodgson  2010 ). 

 Other barter agreements, all basically grounded in the same approach as the 1998 
one, were subsequently reached between the Central Asian States. Unfortunately, 
for one reason or the other, these contracts have constantly been breached, meaning 
that upstream countries were repeatedly left without light and heat as a direct result 
of the failure of downstream countries to supply energy (Hodgson  2010 , p 3). The 
most recent agreement was signed in October 2008 by Kazakhstan, Kyrgyzstan and 
Tajikistan and provided for reciprocal supplies of water, oil and coal. Nevertheless, 

6   As Kyrgyzstan can receive very little irrigation water from Toktogul Reservoir, its interests would 
be best served by an operating regime that keeps the gates closed in spring and summer and 
releases water to generate electricity during the winter months. However, the spring and summer 
precisely correspond to the seasons in which Kazakhstan and Uzbekistan need water for irrigation 
(Hodgson  2010 ). 

5.1 Background Information: The Syr Darya River Basin and Kyrgyzstan



128

the abstention of Uzbekistan has made the agreement fundamentally useless, since 
Uzbekistan uses a high proportion of the river water originating in Tajikistan and 
Kyrgyzstan, and is the main supplier of gas to those countries (Hodgson  2010 ). 
Meanwhile, the river basin organisations as well as the ICWC are still there, 
although they have long ceased to play signifi cant roles in terms of water 
allocation. 

 The core problem is that none of these agreements have really addressed the 
question of water allocation among Central Asian states, which continues to follow 
the Soviet scheme in favour of irrigation as acknowledged (or not) in the 1992 
Almaty Treaty. The right claimed by upstream countries to be compensated for 
allowing water to fl ow downstream and for the operation and maintenance of the 
water infrastructure has been persistently opposed by downstream countries 
(Hodgson  2010 ). Tensions have started to surface particularly from 2001 onwards, 
when the Kyrgyz government made an attempt to introduce water pricing by adopt-
ing the  Law On Interstate Use of Water Units ,  Water Resources and Water Facilities 
of the Kyrgyz Republic . According to Article 3, Kyrgyz waters would be supplied to 
downstream countries only on a ‘paid’ basis, and operation and maintenance costs 
of the water infrastructure should be shared (Tarlock and Wouters  2007 ; Votrin 
 2003 ). The law was severely criticised in Kazakhstan and Uzbekistan. The Kazakh 
leader, Nazarbaev, claimed that the law “ does not have any legal foundation  […]  it 
is impossible to set a price for irrigation water  […]  it contradicts international 
standards  […]  it is unacceptable for Kazakhstan ” (Usubaliev  2002 ). As of today, 
the Kyrgyz Ministry of Foreign Affairs has not yet attempted to implement the 
2001 law. 

 The imposition of a half-hearted version of the Soviet central planning on the 
fractious Central Asian states shortly after the collapse of the Soviet Union did not 
prove to be a recipe for success (Mosello  2008 ). The distribution of the Syr Darya 
waters continues to be aimed at increasing the output of cotton and rice production 
(ICG  2002 ; World Bank  2011a ). The recipients of the benefi ts, however, have now 
become the newly independent downstream states, which are in favour of maintain-
ing the status quo. This transforms any development of water resources manage-
ment in upstream countries into a situation with a high confl ict potential (Allouche 
 2004 ). The dilemma for the Central Asian states is to agree on a balanced operating 
regime, which would allow the generation of energy in winter (benefi ting upstream 
countries), and irrigation for large-scale agriculture in summer (benefi ting down-
stream countries). 

 The projected impacts of climatic changes in the region, especially in the form of 
intensifi ed water scarcity during the summer season, will likely complicate the defi -
nition and implementation of a common solution (EDB  2009 ). In addition, these 
gloomy considerations need to be projected against a scenario characterised by a 
growing population and rising ethnic problems, of which the civil confl ict that took 
place in Osh in June 2010 was a bitter premonition. 7    

7   On 11–14 June 2010, the region of Osh in Southern Kyrgyzstan was affected by violent turmoil, 
following the revolutionary movement that, a few months before (April 2010), had overthrown 
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5.2     Climate Change and Socio-economic Scenarios 
in the Syr Darya River Basin 

 According to the fourth IPCC report (and confi rmed by the AR5), Central Asia is 
expected to experience an augmentation of average annual temperatures of 2 °C by 
2022, and of between 4 and 5 °C by 2100 (Bates et al.  2008 ). A 12 % diminution of 
the annual runoff is also projected by 2020. These changes will result in more fre-
quent and intense droughts, heat waves, and eventual crop losses. Furthermore, 
models predict that precipitations will increase in winter, but decrease in summer 
for the entire Central Asian region (Bates et al.  2008 ). 8  In this context, Kyrgyzstan 
is a particularly vulnerable case, given that water is the most precious bargaining 
chip the country has vis-à-vis its neighbours, and given that its people are strongly 
dependent on agriculture for their livelihoods. Enough to say that half of Kyrgyzstan’s 
GDP derives from climate and weather-sensitive activities (GFDRR  2011 ) – agri-
culture is by far the most important livelihood activity, contributing to one-third of 
GDP and employing 65 % of the population. Industrial processing, the second most 
productive sector in Kyrgyzstan, is also highly dependent on the agricultural sector 
for the provision of raw goods (GFDRR  2011 ). Drought is a common occurrence in 
the country, as well as land and mudslides, avalanches, squalls, downpours, icing, 
frosts, breakthrough of glacial lakes, fl oods, rise of sub-soil waters, epidemics, crop 
diseases, pest and river erosion: on average, destruction and loss from natural disas-
ters in Kyrgyzstan totals up to USD 30–35 million per year (GFDRR  2011 ). 
Therefore, it is important to understand with more precision what the impacts of 
climate variability and change, as well as socio-economic changes, will be on 
Kyrgyzstan, and on the Syr Darya River basin more specifi cally, in order to then 
proceed with an informed analysis of the capacity of Kyrgyz institutions to cope 
with these challenges. 

5.2.1     Climate Change Impacts on Water Resources 

 According to the assessment conducted in the Second National Communication of 
the Kyrgyz Republic to the United Nations Framework on Climate Change (Kyrgyz 
Republic  2009 ), climate change will lead to a signifi cant reduction of Kyrgyzstan’s 
glaciers and snowfi elds, with major implications for the country’s water resources. 
Already, research has showed that over the last century the air temperature within 
the territory of the Kyrgyz Republic has increased by 0.8 °C, and nearly one third of 

President Kurmanbek Bakiyev from power. More specifi cally, “ an explosion of violence ,  destruc-
tion and looting in southern Kyrgyzstan killed many hundreds of people ,  mostly Uzbeks ,  destroyed 
over 2000 buildings ,  mostly homes ,  and deepened the gulf between the country ’ s ethnic Kyrgyz and 
Uzbeks ” (ICG  2010 , p 3). 
8   These projections are confi rmed in the most recent 5th IPCC Assessment Report (AR5) (IPCC 
 2014a ). 
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the glacial area of Central Asia has disappeared since 1930 (GFDRR  2011 , p 5). 
Although these numbers should be treated with caution, it is clear that as glaciers 
shrink, fl oods will ensue with greater intensity in some areas, while water scarcity 
will become more acute in others, leading also to energy supply problems. 

 Climate scenarios show an average increase of annual temperatures from 3.6 to 
5.8 °C in 2100, in relation to the base period 1961–1990 and assuming a minimal 
increase in the value of CO 2  concentration. 9  More specifi cally, summertime diurnal 
temperature ranges are projected to rise, suggesting a pronounced increase in maxi-
mum temperatures relative to minimum temperatures. Snow cover is also affected 
by climate change, as increasing temperatures reduce the proportion of solid pre-
cipitation and lead to earlier and more intense snowmelt. As a result, snow cover 
duration is likely to decrease (Aizen et al.  1997 ) and snowmelt will occur earlier in 
the year (Khalsa and Aizen  2008 ). As for annual precipitations instead, they will 
supposedly increase in the northern part of the country (1.3–2.1 % compared to the 
base period, irrespective of any scenario), and decrease in the south (−2.0 % and 
−3.1 % compared to the base period for scenarios A2 and B2, respectively) (Shkurov 
et al.  2007 ). It should be noted that the low resolution of available GCMs inade-
quately captures the topographic diversity and precipitation dynamics across 
Kyrgyzstan, and leads to a considerable amount of disagreement about how precipi-
tations will behave in the future (GFDRR  2011 ). Therefore, although these projec-
tions refl ect the current state of knowledge, changes in rain and snow precipitations 
remain characterised by high uncertainty (Sorg et al.  2012 ). 

 These signifi cant modifi cations of the main climate parameters of Kyrgyzstan 
will have equally signifi cant impacts on natural systems, as well as on the economic 
activities and livelihoods that depend on them. Consequences will be felt especially 
in the water sector, in terms of both the availability and quality of water resources. 
Paradoxically, the expected impacts of climatic changes will result in additional 
water releases in dry summers to compensate for rain shortfalls. At the same time, 
however, the buffering capacity of glaciers will be altered by climatic changes in a 
substantial, nonlinear and irreversible way (Beniston et al.  2011 ). In the fi rst 
instance, shrinking glaciers will supply ample quantities of water in the form of 
increased glacial runoff (phase 1). In this phase, the depletion of glacial reserves 
may be seen as an advantage, as surface runoff surpluses could, over a number of 
decades, represent an opportunity to develop hydropower infrastructure and sell 
energy to neighbouring countries (Beniston et al.  2011 ). However, this water supply 
is far from being sustainable and will inevitably lead to a tipping point (“peak 
water”, Baraer et al.  2012 ; Gleick and Palaniappan  2010 ) at which reduced glacier 
volume will start resulting in a decrease of summer runoff (phase 2) (Braun and 

9   These projections refer to the B2-MESSAGE emissions scenario, which is the one that accounts 
for the minimal value of CO 2  concentration by the year 2100 among scenarios of the B2 family 
with more moderate economic and demographic parameters. Instead, according to the A2-ASF 
scenario (that accounts for the maximal value of CO 2  concentration by the year 2100 among sce-
narios of the A2 family with more moderate economic and demographic parameters), the average 
annual changes of temperature will vary from 4.7 to 7.8 °C (Kyrgyz Government  2009 , p 110). 
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Hagg  2009 ). The volume of summertime glacier meltwater may then no longer be 
suffi cient to feed water into river catchments at a time of the year when precipitation 
amounts are low and the snowpack has already melted (Beniston et al.  2011 ). 
Moreover, the year-to-year variability of surface runoff tends to increase when gla-
ciers lose some of their buffering capacity and runoff will thus respond more directly 
to inter-annually variable precipitation (Braun and Hagg  2009 ). 

 What remains uncertain, at present, is when the Syr Darya or its tributaries will 
cross this tipping point – some of them may even have already done so. The identi-
fi cation of a tipping point in glacial meltwater runoff is hampered by compensating 
effects, such as changes in precipitation and evaporation as well as anthropogenic 
infl uences. Actually, the increase in long-term average annual runoff of Syr Darya 
from 29.1 (average 1947–1972) to 30.4 km 3  (average 1973–2000; Mamatkanov 
et al.  2006 ) could be the result of increased glacier melting, but could have also been 
caused by increasing precipitation amounts. Numerical modelling of runoff compo-
nents in the headwater catchment of the Syr Darya is needed to shed light on past 
and future changes in glacial runoff and to identify tipping points. Nevertheless, 
considerable uncertainties regarding the evolution of precipitation amounts and 
impacts on water availability will likely remain (Sorg et al.  2012 ). 

 As noted, climatic changes will also have severe impacts in terms of increased 
occurrence and intensity of extreme events in the country. Kyrgyzstan is already 
plagued by more than 20 different types of natural disasters that have hit its territory 
and population in the past – earthquakes, mudfl ows, landslides, fl oods, snow ava-
lanches, droughts, and storms. While some of these processes occur as a conse-
quence of geological and physical conditions, others, such as mudfl ows and fl oods, 
are strongly infl uenced by the climate. The mountainous confi guration of the Kyrgyz 
territory increases the potential for disasters to occur, together with wrongfully 
planned economic activities (UNISDR  2010 ). For example, the practice of cattle 
breeding on mountain slopes, as well as the construction of houses in fl ood plains 
and the irrigation of agricultural sites with high levels of underground water, are all 
factors increasing the exposure of the territory to natural risks. More intense and 
frequent droughts are also expected in the country, increasing desertifi cation espe-
cially in its southern regions. Arid and semi-arid deserts could increase by up to 
23.3–49.7 % of the country’s territory in 2100 in comparison to roughly 15 % in 
2000 (World Bank  2013 ).  

5.2.2     Present and Future Water Uses and Demand 
in Kyrgyzstan 

 Understanding the prospected impacts on the demand for water resources in the 
future, and hence how the balance between water demand and supply can poten-
tially change, is particularly crucial in the case of Kyrgyzstan, where prospects for 
confl ict arising out of situations of scarcity are magnifi ed by its already tense rela-
tionships with its Central Asian neighbours. 
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 In general terms, it is rather diffi cult to predict the long-term development of 
water consumption in Kyrgyzstan, due to the inherently unstable conditions of the 
country’s national economy since its independence and transition to a market- 
oriented system (GWP  2006 ). According to a study realised by the UNDP Global 
Environmental Facility (GEF), three development scenarios can be considered for 
the main sectors of the Kyrgyz economy: minimum development, low development, 
and high development (see GWP  2006 , p 4). The First Scenario (minimum develop-
ment) envisages the rehabilitation of the agricultural and water sectors by means of 
simple interventions in the governance system and hence without adding land or 
water resources. The Second Scenario (low development) foresees a limited (but 
higher than in scenario one) increase in agricultural production with respect to the 
1990–1991 level, while using the same amount of land and water resources. Finally, 
the Third Scenario (high development) predicts a high development of agricultural 
production: accordingly, by 2010–2025, all Kyrgyz population would be able to 
receive the daily caloric intake that is recommended for a healthy person. In this 
scenario, additional land and water resources are envisaged for agricultural produc-
tion. Table  5.2  shows a summary representation of the three GEF scenarios. In the 
same UNDP/GEF study cited above, indices of water use/consumption at the level 
of 1999–2000 were adopted as the baseline. In this forecasting exercise, it was sup-
posed that actual water consumption over the considered years exceeded the offi cial 
statistical data of at least 10–20 % (to take into account the uncertainty of available 
statistics, due to the diffi culties that are inherent in measuring effective water with-
drawals and consumption in the country). Table  5.3  reports the results that were 
presented by the study in relation to the various sectors of the Kyrgyz economy.

    According to the GEF study, overall water consumption and demand from the 
different economic sectors will increase to a signifi cant extent by 2020. In particu-
lar, the demand for water supply for the rural population will be higher than for 
urban population, representing the 1.5–1.6 % of total water consumption (vs. the 
1.2 % for urban population). Water supply for industrial enterprises will be more 
signifi cant in urban areas, representing the 20–40 % of total water consumption 
(and only the 5 % in rural areas). Irrigated agriculture will continue to consume the 
89–90 % of water resources. Similarly, all other water uses (energy, fi shery, etc.) 
will augment signifi cantly. 

   Table 5.2    Summary of water scenarios according to GEF/UNDP study   

 Development scenarios 

 Development indices  First  Second  Third 

 Irrigated land area (thousand ha)  415  416  493 
 Water intake/use (total, million m 3 /year), 
including: 

 4,275/3,557  4,633/3,778  6,141/4,952 

 For developed lands  /  /  708/580 
 Improvement of water availability for 
irrigation of new lands 

 /  /  800/594 

  Readapted from GWP ( 2006 )  
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 Matching these considerations with the results of the simulations run by 
Immerzeel et al. ( 2012 ) in a study commissioned by the ADB, it is evident that 
 serious problems exist in Kyrgyzstan, where the infl ows of the Syr Darya River is 
prospected to signifi cantly decrease by 2050. As a consequence, the effective poten-
tial for augmenting future water intake volumes in Kyrgyzstan remains dangerously 
limited. The international water sharing quotas that oblige Kyrgyzstan to release a 
fi xed percentage of its water resources to downstream countries in the Aral Sea 
basin greatly worsen this problem. In addition, at present, the 78 % of agricultural 
land is irrigated with water withdrawn from small (and unregulated) river fl ows (by 
using pumps). This implies that water reserves from small rivers during the vegeta-
tion period are being depleted. At the same time, further expansion of the irrigated 
agricultural area by using gravity systems, which use water from large rivers, pres-
ents limited perspectives because of the high costs of this particular irrigation 
method, as well as the amount of water it would subtract from other important uses, 
such as hydropower. 

   Table 5.3    Real and estimated indices of domestic water use/consumption in the Kyrgyz Republic 
2005–2010   

 Sectors of water use/
consumption 

 Forecast of water use/consumption 
(million m 3 ) 

 % tot water 
consumption 
in 2020  2005  2010  2015r.  2020r. 

 1. Municipal water consumption in cities and  rayons  
 1.1 Water supply for the 
urban population 

 95–100  105–111  121–126  138–146  1.2 

 1.2 Organisations, 
institutions and their 
infrastructure 

 17–18  19–20  21–22  24–26  0.2 

 1.3 Industrial enterprises  (20–40 % from water consumption by population) 
 2. Water supply in rural areas 
 2.1 Water supply for rural 
population 

 97–100  115–120  152–157  175–193  1.5–1.6 

 2.2. Organisations, 
institutions and settlements 
infrastructure 

 19–20  23–24  30–31  35–39  0.3 

 2.3 Industrial enterprises  (up to 5 % from water consumption by population) 
 3. Irrigated agriculture  7,500–

8,500 
 8,500–
9,500 

 9,500–
10,000 

 10,000–
10,600 

 89–90 

 4. Industry (total)  350–
400 

 500–550  600–650  630–700  5.9–6.0 

 5. Energy  10.5  11  11.5  13  0.1 
 6. Forestry  20.5  21  21.5  22  0.2 
 7. Fishery  65  70  75  80  0.6–0.7 
 8. Other sectors  30  40  50  60  0.5–0.6 

  Readapted from GWP ( 2006 )  
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 The UNDP/GEF study concluded that the only alternative options to meet future 
water demand would involve a redistribution of the annual fl ow of small rivers 
through the creation of accumulating reservoirs; the creation of an inter-basin trans-
fer of water resources (from the Naryn and Tarim Rivers, for example); a more 
intensive exploitation of groundwater reserves; a more effi cient use of return waters; 
and/or less water-intensive irrigation technologies, such as drip irrigation (GWP 
 2006 , p 5). Realistically, however, these options require signifi cant investments, 
which are unlikely to be realised in the country given its already strained fi nancial 
situation and the instability of its government. Therefore, for the time being, mea-
sures aimed at water saving and improvement of water use productivity really seem 
the only viable solution.   

5.3     Drawing the Governance Background 

 The next sub-sections will examine the main characteristics of the Kyrgyz water 
governance system, as well as the country’s institutional framework for climate 
change adaptation and disasters risk management. 

5.3.1     Water Governance Before and After the Soviet Era 

 In order to effectively understand the water governance system that characterises 
Kyrgyzstan today, the analysis must be temporally stretched back to the Soviet 
times. In fact, incorporation into the Soviet Union completely defi ned and shaped 
the system for water resources management in the country, as well as in the other 
Central Asian states. The traditional form of water management in the region dates 
back to the Arab occupation in the seventh century, when it revolved around the 
fi gure of the  mirab bashi . The  mirab bashi  was an offi cial responsible for decisions 
on water allocation for the main canal system; in addition, there were a number of 
minor  mirabs  that locally controlled secondary canals (O’Hara  2000 , p 373). 10  

 In 1923, however, the Soviet administration abolished this ancient system; 
Kyrgyzstan was divided into several hydrological units on the basis of soil type and 
climate, which served to specify the amount of water that had to be released in a 
determined period and for different crops. These hydrological standards, elaborated 
between 1940 and 1960, are still in use today (Herrfahrdt et al.  2006 , p 45). 
Following the process of land collectivisation, central planning was imposed on 
farmers. In order to increase cotton production, with its high water consumption, 
moreover, the Soviets expanded the Central Asian irrigation network beginning in 

10   In Arabic,  mirab  means ‘water master’, while  bashi  means ‘head’. The mirab bashi and mirabs 
were elected and paid by the peasant farms, depending on the degree of the water users’ satisfac-
tion with their work (O’Hara  2000 , p 373). 
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the 1940s. To meet the irrigation needs of downstream republics huge reservoirs 
were built in Kyrgyzstan (O’Hara  2000 , p 370). This policy led to an extreme over-
exploitation of the region’s water resources, with negative impacts on the environ-
ment that have persisted until today. Environmental depletion and degradation, loss 
of biodiversity, grave concerns for human health and pollution of water resources, 
ultimately leading to the dramatic shrinking of the Aral Sea resulted (a phenomenon 
that is commonly referred to as the “ Aral Sea syndrome ”) (Klötzli  1997 ). 

 In the Kyrgyz territory of the Soviet Union, inter-farm canals fell under the 
responsibility of the state, and their operational costs were covered by the national 
budget. On-farm irrigation networks, in turn, belonged to the members of collective 
farms. Despite that, water end users were not involved in the operation and mainte-
nance of irrigation systems: instead, their management was in the hands of a small 
number of specialised workers, the so-called ‘irrigation brigades’ (Herrfahrdt et al. 
 2006 , p 45). In general, water governance in the Soviet system followed a highly 
engineered approach, according to which nature was viewed as something to be 
marshalled and directed by elaborate technology. Nevertheless, this system suffered 
from an inadequate fl ow of information between units of a hierarchical structure, 
and translated into ineffi cient water use, further compelled by the progressive dete-
rioration of the Soviet-era irrigation infrastructure, already starting from the 1970s 
(O’Hara  2000 , p 375). 

 After the collapse of the Soviet Union in 1991, the Kyrgyz Republic became 
responsible over night for fi nancing, managing and maintaining its irrigation and 
water delivery systems. Privatisation programmes were introduced in Kyrgyzstan as 
early as December 1991. In the course of the following years, a vast array of state 
enterprises and state-owned utilities were transferred to private entities by means of 
vouchers and cash auctions (Abazov  1999 ). This process happened with the strong 
political backing and monetary support of international fi nancial institutions, which 
assigned a high priority to privatisation in the newly independent states of Central 
Asia (Pomfret  2004 ). In the case of natural resources, Kyrgyzstan largely privatised 
excludable goods such as agricultural land and cattle, but retained state ownership 
of some common pool and key natural resources, such as forests, pastures and water 
(Bichsel et al.  2009 , p 257). 

 The land reform process, with land privatisation as its fi nal objective, created a 
sound misfi t between existing water management practices and newly introduced 
land ownership patterns. A water governance reform was hence deemed necessary, 
and efforts in this sense culminated with the adoption of the Water Code in 2005 
(Kyrgyz Republic  2005 ). The 2005 Water Code defi ned water as state property, but 
granted every person within the boundaries of Kyrgyzstan the right to use it for a 
fi nite list of purposes, including irrigation. Also, according to the Water Code, the 
state is not in charge with the management of tertiary and some secondary canal 
systems, which are instead handled by Water Users Associations (WUAs) (Kyrgyz 
Republic  2005 ). An irrigation service fee was introduced in 1995 (although only 
implemented in 1999), and while the inter-farm irrigation infrastructure remained 
state-owned, the ownership of on-farm infrastructure was transferred to formalised 
irrigation communities (Herrfahrdt et al.  2006 ; Sehring  2009b ). 
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 All in all, the reform of the water sector in Kyrgyzstan, as well as other reforms 
in the political and economic sphere, followed a decentralisation approach, thereby 
transferring state authority to lower political levels and delegating increasing func-
tions and tasks to governmental and non-governmental bodies (Ibraimova  2009 ). 
The decentralisation process in the case of Kyrgyzstan was centred on the concept 
of ‘local self-governance’. The most relevant body in this respect became the vil-
lage administration ( aiyl ökmötü ), introduced in 1996. According to the law, the  aiyl 
ökmötü  is an independent entity from central government, and comprises clusters of 
villages, most of which were part of the same state or collective farm during Soviet 
times. It should be further noted that this reform of the political system was initiated 
and strongly supported by the UNDP and other international organisations, and 
implemented by the central government as a top-down process (Ibraimova  2009 ). 

 One particular aspect of the decentralisation process in Kyrgyzstan has been the 
creation of WUAs at the beginning of the 2000s. WUAs are non-commercial volun-
tary associations of water users that fi nance themselves through members’ pay-
ments for water service delivery (Bichsel et al.  2009 , p 258). Usually established 
along the boundaries of former state and collective farms, they are intended to oper-
ate, maintain and rehabilitate the irrigation system, deliver water to and collect 
water fees from end users, and purchase water from the state (Ul Hassan et al.  2004 ; 
Herrfahrdt et al.  2006 ; Sehring  2005 ). Strong fi nancial and logistic support towards 
establishing and developing the WUAs was provided by the Asian Development 
Bank (ADB) and the World Bank (WB) (Alymbaeva  2004 ). 

 After independence, a key task of the Kyrgyz government was to restructure the 
institutional arrangements for water resources management that it had inherited 
from the Soviet period. To this end, a number of reforms were initiated, which 
aimed at reducing the administrative staff while improving the equity and effi cient 
allocation of the available budget. In addition, coordination among public adminis-
tration bodies was sought to eliminate the duplication of functions, separate rights 
and responsibilities and improve monitoring. In particular, reform programs in the 
water sector primarily concerned two sets of institutions: governmental water man-
agement organisations (at national and sub-national level) and local, village-based 
organisations. 

 At the national level, responsibilities for water resources management primarily 
fall within the sphere of competence of the Government of the Kyrgyz Republic 
(GoKR). It is tasked with developing, approving and amending water legislation 
and policy, ratifying international agreements, agreeing on the boundaries of hydro-
logical basins, allocating responsibilities for the implementation of the Water Code 
among Ministries and State Agencies, and setting annual subsidies for irrigation and 
drainage and tariffs for Water Supply and Sanitation Services (WSS) (OECD  2011 , 
p 6). 11  Instead, the State Committee on Water Economy and Melioration (SCWEM) 
controls the Republican Irrigation Fund, which represents the State’s contribution to 

11   Following the national referendum of 27th June 2010, a new constitution has transformed 
Kyrgyzstan from the Presidential regime into being a Parliamentary Republic. 
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the funding of irrigation services. The SCWEM is responsible for the production of 
unifi ed technical policy aimed at designing, constructing and operating state- 
controlled water systems (irrigation and rural water supply). It regulates relations 
with other states and international organisations on the use of the water resources 
that originate within the territory of Kyrgyzstan. In addition to its national offi ce, the 
SCWEM is also present at Basin and Rayon levels (OECD  2011 , p 7). 

 The Ministry of Natural Resources (MoNR) of the Kyrgyz Republic is tasked 
with operating the wide network of groundwater monitoring boreholes to measure 
water quality and levels. It also produces studies on hazardous natural and geologi-
cal events such as fl ooding, mudfl ows, landslides and seismic activity. Another 
important actor at the national level is the State Agency for Environmental Protection 
and Forestry (SAEPF), which is responsible for the protection of Kyrgyzstan’s natu-
ral environment, including the regulation of polluting substances discharged into 
water. As for drinking water, key responsibilities are attributed to the Ministry of 
Health (MoH), under which a Sanitary and Epidemiological Service exists and con-
trols the quality of drinking water in urban and rural areas (OECD  2011 , p 7). The 
Hydrometeorology Agency (Hydromet) conducts systematic observations of hydro-
logical, meteorological, and agro-meteorological conditions, and is accountable to 
the Ministry of Emergencies. Hydromet operates a system of ‘hydroposts’ for mea-
suring river levels throughout the country, which are also used to undertake water 
quality sampling (OECD  2011 , p 7). 

 Always at the national level, the heads of relevant Ministries and State Agencies 
are all reunited in a National Water Council, which coordinates the activities related 
to water resources management, prepares the National Water Strategy, and drafts 
laws and regulations (to be presented and approved by the GoKR) aimed at imple-
menting the 2005 Water Code (Kyrgyz Republic  2005 ). Among its tasks, the 
National Water Council also provides oversight to the work of the Basin Water 
Councils, which are responsible for water resources management in the respective 
hydrological basins. These councils include representatives from the respective 
Basin Water Administrations, local offi ces of the SAEPF, local State Administrations, 
NGOs, WUAs and other water users. As such, they constitute the link between the 
national and sub-national governance ( oblast  and  rayon , or regional and provincial) 
levels. However, although formally created, the National Water Council did not 
seem to be operational yet as of July 2011 (OECD  2011 ). 

 Within  oblasts  and  rayons , an important role is also played by the Basin Water 
Administrations, representing the SCWEM at the local level. Basin Administrations 
are responsible for the administration of the State Irrigation Fund and for the opera-
tion of the irrigation and collector drainage networks. Funds for the activities of the 
Basin Administrations largely come from the State (88 %), while irrigation fees 
paid by water users cover the rest (OECD  2011 , p 8). Additionally, within each 
 oblast , there are Rayon Water Administrations, acting on behalf of the SCWEM at 
the most-local level.  Rayons  have a Department for WUA support, which is another 
sub-division of the SCWEM. Departments for WUA support are responsible for 
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assisting WUAs in their irrigation management function and in the collection of fees 
and their transfer to the SCWEM. 12  

 Finally, at the very bottom of the governance scale, WUAs deal with the local 
management of irrigation water and networks. As of April 2011, there were 475 
WUAs in Kyrgyzstan, supporting more than 285,000 water users with their services 
(World Bank  2011c ). The number of both registered and unregistered WUAs has 
been steadily rising since their fi rst creation; for example, there were 223 WUAs in 
2000, 266 in 2001, and 342 in 2004, covering around 595,500 ha (out of 1,047,200 ha) 
of total irrigated land (Alymbaeva  2004 ). In addition to formally registered WUAs, 
in some remote mountainous areas informal WUAs have taken over the manage-
ment of water resources in order to operate and maintain on-farm irrigation systems 
(Alymbaeva  2004 ). In close collaboration with the Rayon Department for WUA 
Support, WUAs operate a locally-based administrative management system for the 
collection of irrigation tariffs and the maintenance of irrigation canals (see Fig.  5.3 ).  

12   In total, there are six Oblast Basin Management Departments (OBMD) in Kyrgyzstan, estab-
lished in 1997 in correspondence with hydrological boundaries (approximately) – this particular 
confi guration of the OBMDs (which later on turned useful towards the implementation of IWRM 
principles) was due to the Soviet organisation of water canals, which were all built within one 
oblast. Within OBMDs, there are a number of  RayVodKhozes , or Rayon Water Administrations, 
which distribute water to secondary and tertiary canals. However, the RayVodKhozes are not struc-
tured according to the hydrological boundaries, which creates an important incoherence in the 
system (Tursunaliev  2002 ). 

  Fig. 5.3    WUA meeting in Osh. During these occasions, farmers (mainly smallholders) gather at 
the local school (or at the WUA’s offi ces for larger WUAs) and discuss about seeds quality, estab-
lish shifts for the maintenance of irrigation canals, receive trainings from NGOs on new technolo-
gies to increase their crops’ productivity (which is what is happening in the picture) and discuss to 
resolve eventual confl icts that may arise between them for instance in terms of water utilisation 
(Source: Author)       
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 Alongside WUAs, in villages and small towns, the  ayil oktömüs  is another important 
actor; originally tasked with economic and social development at the local level 
only, it gradually took over support functions for WUAs, thus indirectly coming to 
deal with water resources management. Water and agricultural specialists in the  ayil 
okmötüs  provide farmers with advice on the cultivation of crops and help them plan 
their water needs. In the cities instead, the Municipal enterprises responsible for 
water supply and wastewater collection and treatment are called  Vodokanals . These 
are independent municipal enterprises, which, from a fi nancial point of view, rely 
almost exclusively on the collection of user charges from households and public and 
commercial enterprises. In some cases, they receive grants from the  municipal bud-
get or international donor assistance for the construction or rehabilitation of facili-
ties, or to cover their operational expenditures. Finally, the traditional court of elders 
( aksakal sotus ) has gained increasing importance after independence, up to being 
granted the status of formal organisation in 1995. The  aksakal sotus  consists of 
about fi ve persons, mostly respected elders of the community, dealing with land and 
water management. It becomes particularly relevant when it comes to the settlement 
of confl icts between WUAs and farmers, or between farmers and other farmers 
(Sehring  2005 , p 21).  

5.3.2     Governance Framework for Climate Change Adaptation 

 The problem of climate change is a relatively new one in Kyrgyzstan, which implies 
that governmental authorities still treat it as any other environmental issues, such as 
pollution or soil degradation. As a consequence, any analysis of the governance 
framework that is in place to address climate change inevitably involves studying 
the legislative and institutional structures that regulate the environmental sector 
more generally. Since its independence, Kyrgyzstan has developed a rather decent 
legislative basis to order natural resources management, including water resources 
management. Its basic principles are outlined in the Constitution of the Kyrgyz 
Republic, according to which “ the citizens of the country have equal rights of access 
to the primary sources of life  ( clean air ,  water ,  land and other resources )”, as well 
as “ a right to an environment that is favourable to their lives and health and recov-
ery of damages caused by actions in nature management ” (Art. 34). Natural 
resources are defi ned as a common property of the people and, as such, belong to 
the state. 

 More specifi cally on climate change, the existing institutional and legal frame-
works predominantly deal with the issue of mitigation. Adaptation has only started 
being addressed. Regarding climate change prevention and adaptation in the Kyrgyz 
Republic, it is the State Agency for Environmental Protection and Forestry that has 
primary responsibility, but again actions in this domain are mainly initiated by inter-
national actors. Adaptation is not mentioned in the mandate of the National 
Committee on Climate Change. Measures in this sense were included in a num-
ber of major documents, including the Country Development Strategy (2009–2011), 
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the Concept of Environmental Security, and the National Energy Program (2008–
2010) (UNDP  2010 , p 65). However, ensuring that the issue of climate change is 
adequately addressed, especially in terms of adaptation, has not become a real prior-
ity in sectoral and regional strategies. So far, the only serious step towards adapta-
tion has consisted in listing the required adaptation measures in the Second National 
Communication of the Kyrgyz Republic to the UNFCCC (Kyrgyz Republic  2009 ) 
(listed in Table  5.4 ).

    Table 5.4    Examples of the adaptation measures that are listed in the Second National 
Communication of the Kyrgyz Republic to the UNFCCC (Kyrgyz Republic  2009 )   

 Key sector  Adaptation options 

 Agriculture/food 
security 

 Technological improvements: Alteration of plant cultivation and cattle 
breeding; implementation of alternative approach to land cultivation in 
order to reduce the shortfall of water and mineral substances; 
implementation of more effi cient irrigation practices; diversifi cation of 
seed and cattle livestock varieties tolerant to expected climate change 
 State support: Development and implementation of early warning 
systems as well as of improved daily and seasonal weather forecasts; 
adjustment of crop insurance programs in order to infl uence the 
strategy of risk management regarding crop losses caused by climate 
change; development of incentive programs to support peasants and 
farmers; implementation of agricultural grants to affect the agricultural 
production 
 Economic mechanisms: Development of crop insurance program to 
reduce risk of income loss caused by climate change; investment into 
agricultural equities and futures in order to reduce risk of income loss; 
participation in programs on income stabilisation in order to reduce risk 
of income loss; diversifi cation of income sources in order to reduce risk 
of income loss caused by climate change 

 Water  Increased investments in irrigation networks to better manage supply 
 Lining more irrigation canals to reduce seepage losses 
 Reducing the area of crop and pasture irrigated by ineffi cient fl ooding 
methods 
 Increasing the area of lucrative fruit and vegetable crops irrigated by 
effi cient drip and below-ground irrigation systems 

 Institutional 
responses 

 Increase enforcement of the legislation through the development of 
by-laws, resolutions, decisions and directives 
 Improve and encourage interagency action in the process of forming 
and implementing the policy; support interagency coordination in 
natural resources and environmental management; improve decision 
making processes by focusing on a programme based approach to 
planning which includes appropriate assessment mechanisms to allow 
for full understanding of the issues at hand before decisions are made 
 Improve the political and socio economic climate for attracting, 
adapting, and developing procedures and mechanisms for effi cient 
natural resources use and environmental management 
 Improved environmental management practices to conserve the natural 
resource base, by renewing institutional and policy support for 
addressing shortcomings in soil fertility management, water use, pest 
control, nutrient conservation, forest health and illegal logging 

  Readapted from GFDRR ( 2011 )  
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   In addition to the list presented in Table  5.4 , it is important to note the role of 
international organisations and NGOs in implementing projects and activities aimed 
at vulnerability reduction. For example, the UNDP and the Global Environmental 
Facility (GEF) are also carrying out a project on capacity building for improved 
national fi nancing of global environmental management in the Kyrgyz Republic. 
Such projects will assist the country in conserving its natural resources and prevent-
ing degradation through fi scal reform processes. Also, the World Bank’s Central 
Asia Hydrometeorology Modernisation Project (CAHMP) is helping the Kyrgyz 
Republic, as well as the other Central Asian countries, to strengthen the capacity of 
the national hydro-meteorological service to improve the delivery of weather, water 
and climate services. Other UN agencies (WMO, UNEP, UNICEF), international 
NGOs (Helvetas and ACTED), and international donors (WB, ADB, Swiss 
Development Cooperation, German Development Cooperation, UK DFID, USAID) 
all have projects related to water resources management and/or disaster risk man-
agement; only some of them, however, specifi cally focus on climate change. 13  

 One important aspect of climate change adaptation in Kyrgyzstan is the coun-
try’s capacity to manage natural disasters, as one of the expected impacts of climate 
change is an increase in their frequency and impact (IPCC  2014b ). Formally, it is 
the Ministry of Emergency Situations (MoES) that has competency over disaster 
risk management in the Kyrgyz Republic. In addition, a National Platform on 
Disaster Risk Reduction (DRR) has recently been established to bring together key 
stakeholders and promote cooperation and strategic planning. At a more general 
level, efforts at disaster risk management in Kyrgyzstan are taking place under the 
fl ag of the international community. A Disaster Response Coordination Unit 
(DRCU) was instituted, in its current form, in 2009. It consists of a high level forum 
with a mandate to harmonise the efforts of UN organisations, the Red Cross and Red 
Crescent Movement, and local and international NGOs in disaster preparedness and 
response. The DRCU is part of the Inter-Ministerial Commission on Disaster 
Management of the Kyrgyz Republic, and is chaired by the UN Resident Coordinator. 
It comprises seven sector groups on health, emergency shelter and camp manage-
ment water, sanitation and hygiene, education, food security, protection, and early 
recovery. In addition, the DRCU is supported by two Rapid Emergency Assessment 
and Coordination Teams (REACT)- one based in Osh, and the other in Bishkek- that 
provide joint assessments of humanitarian needs in emergencies. The REACT teams 
are composed of personnel from UN organisations, the Red Crescent Society, and 
international and local NGOs.   

13   It should be noted that in order to regulate the relationship between international donors and the 
Kyrgyz government, a Joint Country Support Strategy (JCSS) has been developed as a joint effort 
of: ADB, the Swiss Development Cooperation, DFID, the World Bank Group, the United Nations 
Agencies, the Government of Germany, and the European Commission. The JCSS presents the 
core strategy of the major seven development partners to support the development agenda of 
Kyrgyzstan for the period 2007–2010, and covers environmental, agriculture and rural develop-
ment, and governance issues (JCSS  2006 ). 
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5.4     Institutional Adaptive Capacity in the Syr Darya River 
Basin According to the Experts 

 Ensuing the previous sections with the general description of the geographical, 
socio-economic and water use characteristics of the Kyrgyz Republic, the climate 
change and socio-economic scenarios, as well as the presentation of its governance 
frameworks over time, it is now time to introduce the main fi ndings on the adaptive 
capacity of the Kyrgyz water institutional system. These fi ndings are based on the 
data that were collected from interviews with 36 water experts. 14  It is immediately 
evident that the category that was most often mentioned by respondents in associa-
tion with water resources management and climate change is the human and social 
resources one (31.2 % of total references), although the difference with the govern-
ment and governance category is only relatively small (29 % of total references). 
Interestingly, the other categories were mentioned to a signifi cantly less extent: 
determinants in the fi nances and risk category were invoked 13.6 % of the times, 
those in the information management category 13.2 %, and those in the infrastruc-
ture category 13.1 %. 15  These data seem to indicate a situation in which water 
resources management is strongly dependent on social and political factors, rather 
than on more technical concerns such as information sharing, or infrastructure. 
Evidence, therefore, points to the need for a different understanding of water 
resources management in Kyrgyzstan, one that focuses on the interaction between 
individual and social institutions in the water sector, and on the ways in which per-
ceptions shape their effective performance. 

5.4.1     The Human and Social Challenge 
in the Kyrgyz Water Sector 

 Based on the number of absolute references for each category, and starting with 
human and social resources, the determinant of social and institutional capacity is 
the one that was most often mentioned by respondents (27.9 % of total mentions in 
the human and social resources category). However, references were made to  inad-
equate  social and institutional capacity, thereby indicating a situation characterised 
by a generalised defi ciency of competent staff and personnel working on water 
resources management. Respondents also discussed the fact that young profession-
als tend to stay out of the water sector, which is typically underfunded, thus imped-
ing intergenerational turnover. Underlying these patterns are the frequent connections 
between social and institutional capacity and budgetary constraints; no public fund-
ing translates into low salaries for the staff, which, in turn, means that competent 

14   A complete list of the interviews that have been conducted is presented in Appendix  1 . 
15   The specifi c number of references (in absolute and relative terms) for each determinant and 
category is presented in Appendix  3 . 
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personnel cannot be hired. Crucially, insuffi cient institutional capacity was also 
related to external donors. In fact, some respondents indicated that although inter-
national actors work in close collaboration with governmental agencies (at both the 
national and sub-national levels) and local NGOs, they maintain the primary initia-
tive and control over projects and activities on the ground. 16  Social and institutional 
capacity was described as insuffi cient for collecting, analysing and integrating cli-
mate information into the decision-making process, and as inadequate to effectively 
take advantage of existing technology and innovation. Technical improvements are 
introduced by external donors, but then fail to be institutionalised within the system 
and, as a consequence, tend to be abandoned afterwards. 

 In this sense, interviewees highlighted the importance of education and training 
to instruct the youth on how to manage water resources and, more generally, to com-
municate environmental problems to the population that, to date, remains highly 
uninformed about these issues. In fact, the determinant of education and training 
was often mentioned in association with communication and awareness raising, 
thereby describing a situation in which the majority of the undergoing educational 
efforts target policy-makers and water users, as well as the general public. At present, 
education and training programmes primarily result from the initiative (and with the 
funding) of international organisations, although the latter then recur to local part-
ners (e.g., NGOs) for implementation. Respondents further highlighted the impor-
tance of teaching how to access diversifi ed fi nancial instruments to farmers, such as 
micro-credits (Orolbaev and Valentini  2010 , p 44), as indicated by the linkages 
between the determinant of education and training and that of innovation. For exam-
ple, the Rural Advisory Services of Jalalabad, a local NGO supported by the Swiss 
NGO Helvetas, has offered trainings to more than 9,000 farmers on water- saving 
irrigation technologies and the introduction of new, less water-demanding crops, 
working with more than 90 trainers and organising a total of 472 experiments and 
demonstrations since 2000 (Gareeva  2011 ). 17  

 Perceptions, prioritisation and sensitivity also abundantly entered the respon-
dents’ concerns (17.6 % of total references). In particular, reference was made to the 
fact that climate change has only started being considered a problem at the political 
level, and its consequences for Kyrgyzstan remain unclear to the majority. As in the 
case of Italy, the layman typically associates climate change with water scarcity – 
and since Kyrgyzstan has, so far, been characterised by water abundance, climate 
change has not yet raised particular alarm in the country. This, coupled with the 
diffi cult fi nancial situation of a country like Kyrgyzstan that is struggling with pov-
erty reduction and economic development, contributes to relegating climate change 

16   According to the Joint Country Support Strategy of 2006, Kyrgyzstan also suffers from the prob-
lem of salary-related loss of trained staff to other bodies or donor organisations, which affects the 
potential for capacity-building. It is recognised that while the mobility of trained staff within the 
country is not necessarily a loss to the national economy, it can slow down or disrupt implementa-
tion of certain projects and programs (JCSS  2006 ). 
17   Data were derived from a personal interview that the researcher conducted with the Director of 
the Rural Advisory Services in Jalalabad, Kyrgyzstan, on October 18, 2011. 
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to the very bottom of the political agenda (as also confi rmed by Oppenheimer and 
Todorov  2006 ). The lack of political willingness, especially at the highest govern-
mental levels, to address the problem of climate change, and more generally to seri-
ously consider current issues in the water sector, is refl ected in the recurrent mention 
that respondents made to the determinant of “leadership and political willingness” 
in its negative declination. In fact, leadership and political willingness were related 
to the budget determinant, thus supporting the previous observation according to 
which the lack of fi nancial resources would seem to be one of the reasons why 
political leaders and decision-makers have not substantially intervened in terms of 
water resources management, let alone climate change adaptation. The determinant 
of experience was only mentioned in the 7.1 % of the cases, and mostly in relation 
to experience of past events, and how the latter contributes to building the capacity 
to respond to similar extremes in the future. 

 Partnerships and networks were identifi ed by interviewees as useful ways to 
bring more resources, particularly economic but also information-related ones, into 
the system, as well as to solve problems and confl icts (14 % of total references to 
the category of human and social resources). In the water sector, partnerships were 
established mostly between international organisations and/or NGOs, since these 
are the actors that most often take the initiative to intervene in terms of water 
resources management in the fi rst place. Interestingly, partnerships and networks 
were mentioned in relation to climate and scientifi c information. Accordingly, it 
would seem that it is in the framework of international projects that the required 
economic resources, expertise and monitoring stations for collecting the data are 
effectively made available in the country. 18  Partnerships were also reported to serve 
communication purposes. Respondents mentioned the role of environmental NGOs, 
constituted into an informal network headed by the Kyrgyz NGO Unison, in raising 
the environmental awareness of citizens through campaigns, the publication of 
magazines, and activities in schools. Equally, NGOs were found crucial in lobbying 
governmental authorities to take a more proactive stance on the issue of climate 
change. 

 But respondents also hinted at a number of diffi culties associated with partner-
ships. For once, international actors do not always optimally interact with their local 
counterparts, for example because of language and cultural barriers, which impede 
the establishment of relationships of trust and positive collaboration. 19  In addition, 
not all local actors know how to access international funds, especially because of 
the complicated bureaucratic procedures that these often involve (see also Herrfahrdt 
et al.  2006 , p 180). 20  The economic resources that are made available by  international 

18   For example, the World Bank Central Asia Hydrometeorology Modernization Project (CAHMP) 
aims at strengthening the capacity of the national hydro meteorological service (Kyrgyzhydromet) 
to improve the delivery of weather, water and climate information and services. 
19   Cit. from interview with respondent at international level (international NGO), conducted by the 
author in Bishkek (Kyrgyzstan) on October 10, 2011. 
20   Cit. from interview with respondent at international level (international NGO), conducted by the 
author in Bishkek (Kyrgyzstan) on October 10, 2011. 
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projects can lead to competition between recipients. 21  Partnerships risk to be plagued 
by the reticence of their members to share information between each other, espe-
cially if they extend to the Central Asian regional context and hence involve organ-
isations from different countries. 

 Furthermore, respondents widely discussed the determinant of group relations 
and representation of interests, although to a comparatively minor extent than the 
other determinants (6.5 % of total references in the human and social resources 
category). In particular, interviewees described a situation in which not all the inter-
ests of water users are adequately represented in the decision-making process, 
which tends to be perturbed by the frequent occurrence of corruption. According to 
a recent study conducted by the World Bank on Kyrgyz politics (World Bank 
 2012 ), the Kyrgyz regime has inherited many of the characteristics of the previous 
Soviet system. These regard the culture of control and the use of personal power, 
and the almost total absence of the concepts of accountability and rule-based 
decision- making. The combination of all these factors has allowed corruption and 
rent seeking to fl ourish, particularly at the highest governmental levels; from here, 
it then permeates through society (Sehring  2009a ; World Bank  2012 ), and creates 
a “ neo - patrimonial state with conditions of systematic clientelism ” (Gawrich et al. 
 2010 ). 22  These dynamics can be found in the water sector as well, where public 
positions are often not attributed on the basis of the effective expertise and profes-
sional formation of individuals, but on their recommendation by or affi liation with 
infl uential political fi gures. In addition, it is also in the water sector where economic 
resources are often diverted towards the personal profi t of some, at the expenses of 
the collective good (Sehring  2009a ). 

 Under the determinant of group relations and representation of interests, respon-
dents discussed the ethnic dimension, which is increasingly becoming a source of 
apprehension especially at the border between Uzbekistan and Kyrgyzstan, and 
after the June 2010 events. In fact, in the rural areas on the border, water for irriga-
tion is of crucial importance as the cultivation of cotton is one of the main economic 
activities. In several cases, moreover, villages are dependent on water from the other 
side of the border. During the spring and summer seasons, this water becomes 

21   Cit. from interview with respondent at civil society level (local environmental NGO), conducted 
by the author in Bishkek (Kyrgyzstan) on October 14, 2011. 
22   This was particularly the case in the Akajev and Bakiyev eras, from the independence to 2010. 
Also after the fi rst open parliamentary elections in 2010, however, the different Ministries con-
tinued to be controlled by different political parties, clans and power bases. Loyalty remains 
fundamentally based on traditional family or ethnic ties, old Soviet party ties, and, more recently, 
on new loyalties like one’s business circle. Several scholars observed that the 2005 Tulip 
Revolution was triggered by the strong clientelism that had characterised the ruling of President 
Akajev, who was able to build a country-wide network of “presidential supervisors” that played 
as local agents of presidential rule (Huskey  2002 ). Bakiyev’s regime was not very different, as he 
continued the well- known pattern of distributing state positions and public offi ces to members of 
his family. Fundamentally, the change from Akajev to Bakiyev represented a change of power 
from one area clan to another, which is the main reason that lies behind the Second Tulip 
Revolution of April 2010. 
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scarce, primarily because of mismanaged and broken irrigation systems, thus 
 provoking tensions between and within villages (see also: ACTED  2011 ). Ethnicity, 
it was said, may add to these tensions and cause real confl icts at the local level.  

5.4.2     Bureaucracy, Partnerships and Perceptions: Key 
Ingredients of Water Resources Management 
in Kyrgyzstan 

 In the government and governance category, the determinant that was most often 
mentioned as linked to the capacity of the country to respond to climate and socio- 
economic changes was the water management paradigm one (21.5 % of total refer-
ences), followed by risk and emergency management (15.3 % of total references). 
As for the former, respondents discussed in particular the Soviet legacy in the water 
sector, which today translates into a very rigid bureaucratic structure, obsolete infra-
structure, and a managerial class that has received its education in Soviet times and 
has not updated it since (see also Allouche  2007 ; Bichsel et al.  2009 ). Partnerships 
and networks, and especially those established between local and community actors 
and international ones, were reported to have positive effects in terms of introducing 
the discourse on climate change adaptation. Moreover, perceptions were indicated 
as fundamental in defi ning the characteristics of the water management paradigm in 
force. At present, for example, users consider water as if it was a non-exhaustible 
resource, a practice that will clearly not be sustainable in the future. However, per-
ceptions of water scarcity are still not common as a consequence of the traditional 
water richness with which Kyrgyzstan has been always blessed (or cursed). In this 
sense, communication and awareness-raising were indicated as useful ways to mod-
ify this understanding and introduce the idea that water-saving technologies should 
be adopted especially in the agricultural sector. Not surprisingly, the determinant of 
traditional knowledge and management practices was mentioned quite often in con-
nection with the water management paradigm. In fact, without a strong control from 
the central state, water resources management in rural areas remains strongly infl u-
enced by the direct knowledge of the territory that farmers have developed through-
out experience. At the same time, however, innovation was invoked as a factor of 
success in the water sector – and here respondents particularly referred to the intro-
duction of water- saving techniques for irrigation purposes. 

 In terms of disasters risk management (DRM), the Kyrgyz system was said to be 
characterised by the tendency to react ex-post, once the event has struck, rather than 
in an anticipatory mode. References to preventive responses were only made by 
those international actors that are currently trying to change the mind-set of national 
and local decision-makers in this direction. While the legislative framework in the risk 
and emergency sector was deemed to be generally acceptable by the majority of 
respondents, its implementation was depicted as challenging, mostly as a consequence 
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of the lack of technology and resources. From the interviews, it emerged that it is 
international organisations that conduct most of the education and training efforts in 
this sense. Correspondingly, DRM was also related to communication and aware-
ness-raising directed at both policy-makers and the general public, and concerning 
preventive and reactive strategies in an equal manner. 23  Nevertheless, efforts at 
responding to extremes were reportedly plagued by diffi culties in sharing informa-
tion especially concerning training modules, as a consequence of the high degree of 
competition between organisations working on DRM. 

 The “coordination and integration” determinant was mentioned almost to the 
same extent as risk and emergency management (13.2 % of total references for the 
government and governance category). Coordination and integration were linked to 
education and training, positive relations within groups, and the role of leadership 
and political willingness. In that, they suggested that these elements may contribute 
to building the capacity of the water governance system to gradually integrate issues 
such as health and agriculture. Nevertheless, coordination and integration tended to 
be characterised as rather unsuccessful, which refl ects quite well the fragmented 
status in which the water governance system is found in Kyrgyzstan. As evidenced, 
attempts of introducing the IWRM approach in the country have resulted in a 
 confused patchwork of legislation. More specifi cally, respondents denounced the 
failure of IWRM under two fundamental aspects. First of all, it did not effectively 
bring about an integrated approach to water resources management in the country, 
as related sectors such as health, risk and emergency management and agriculture 
are still in the hands of different Ministries that do not enter into dialogue with each 
other. Secondly, the diffi cult relations with neighbouring countries have impeded 
the effective management of the Syr Darya waters at the river basin-level. Actually, 
each country manages its water separately, on the basis of weak international agree-
ments. In turn, these agreements are sources of tension within and between states, 
and which provisions do not satisfy any of the involved parties. 

 Another interesting reference was made to the incapacity to coordinate current 
measures and responses in terms of water resources management with the tradi-
tional ways of dealing with problems by farmers and communities. This leads to the 
unacceptability of interventions at the local level, and often to their overall ineffi -
cacy as a consequence of the disconnection from ecological reality. Another issue 
that was mentioned by respondents in relation to coordination was the requirement 
to organise the efforts of the increasing number of international organisations and 
donors that are operative in the country. This last objective has been achieved, at 
least partly, with the establishment of the “Development Partner Coordination 
Council” aimed at strengthening the coordination amongst the major donor organ-
isations active in the Kyrgyz Republic. This approach is supposed to facilitate the 
implementation of joint reviews and policy analysis, while enhancing policy dia-
logue with the government. 

23   For a report on projects that have been initiated in this sense, see UNISDR ( 2010 ). 
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 Related to coordination and integration – or the lack thereof – the legislative, 
administrative and policy determinants also received a relatively high number of 
references during the interviews (10.7 % of total references in the government and 
governance category). Apparently, almost no regulation exists that explicitly 
addresses the issue of climate change, and this was attributed to the non- commitment 
of political leaders. In addition, the social and institutional capacity that would be 
required to enact and implement adequate provisions to address climate change in 
the water sector, and actually to reorganise water resources management more in 
general, was said to be missing. For once, this was linked to the low salience that 
environmental concerns typically receive in the country. At the same time, respon-
dents highlighted the fact that climate change constitutes a relatively new problem 
for Kyrgyz administrators, which means that they still have insuffi cient knowledge 
and experience of it. 

 One of the consequences of the unimportance that climate change is given politi-
cally was said to be the short-termism that typically characterises the Kyrgyz water 
governance system. In addition, especially the representatives of international 
organisations lamented the rigidity of the national administration and bureaucracy, 
which were deemed to be exceedingly slow in integrating and operationalising new 
procedures. The more or less rigidity of the institutional system was also related 
to its social and institutional capacity. More precisely, respondents argued that 
institutions in Kyrgyzstan tend to be immobilised by the failure of their constituent 
parts to step out of the bureaucratic model that was imposed during the Soviet 
period. Hence, the necessary moving towards a more process-oriented and adaptive 
one that anticipates emergent problems, resolves confl icts and coordinates policy 
implementation (as specifi ed by Pahl-Wostl et al.  2010 ) is unaccounted for. Not 
surprisingly, insuffi cient budget was indicated as one of the reasons for this institu-
tional stickiness. One reason is also because Kyrgyz policy-makers are somehow 
bound to dedicate the limited economic resources at their disposal to more pressing 
priorities, among which poverty reduction is obviously at the top of the list. In this 
sense, reference was made to the determinant of economic development more 
generally. 24  

 The short-termism of the Kyrgyz political system was also attributed to its high 
political instability, as illustrated by the repeated turnover of the administrative per-
sonnel. This makes it impossible to carry out programs and projects in the long- 
term. Indeed, the determinant of political stability was mentioned a signifi cant 
number of times by respondents (5.2 % of total references for the government and 
governance category), and always in a negative sense. Accordingly, it was said that 
political stability is hampered by the precarious economic situation of the country, 
which was the cause of its frequent episodes of unrest and, more recently, the 

24   According to the Kyrgyz Country Development Strategy (CDS) for 2012–2014 (and refl ecting 
the CDS for 2007–2010), priority should be given to the implementation of several economic 
reforms aimed at ensuring macroeconomic stability and average annual economic growth, as well 
as the increase of real income and improvement of health and education services to reduce poverty 
rates (IMF  2012 ). 
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revolution that has transformed Kyrgyzstan from a presidential republic into a 
parliamentary one in 2010. In turn, political instability and widespread corruption 
were reported to be a source of grave concern for external donors. As a result, donors 
are gradually being driven away from Kyrgyzstan, as the country is perceived as a 
“ too dangerous investment for our money ”. 25  At the same time, external donors were 
accused to be an inherent part of the rent-seeking apparatus that characterises 
Kyrgyz politics. In fact, conditionality for the disbursement of funds in terms of 
policies, institutional arrangements and legal frameworks provided incentives for 
offi cials to say what different donors want to hear, pass the laws and regulations that 
donors propose, and establish the institutions that donors recommend (see also 
World Bank  2012 ). 

 Related to the determinant of political stability, and particularly to its sub- 
determinant of corruption, was the fi nances and risk category. Corruption was asso-
ciated with insuffi cient budget, pointing to a situation in which underfunded 
institutions – and consequent low salaries paid to employees – would seem to 
encourage the following behaviours: offi cial bribe-taking; the multiplicity and 
duplication of functions of governmental bodies; overestimated costs of services, 
goods and materials provided to the government; the allocation of budget resources 
to non-target issues; and the participation of “friendly” companies only in tenders. 
However, in the governmental sphere, where the highest levels of corruption were 
reported, this phenomenon was rather linked to four aspects: (1) the ineffi ciency of 
the government, (2) the unmanageable administration (fl exibility, planning and 
incorporation of time dimension determinant), (3) the inconsistency of the activities 
of its constituting bodies (coordination and integration determinant), and (4) a gen-
eral tendency to allow a small and powerful group of politicians to secure their pri-
vate immediate benefi ts rather than the development of long-term and sustainable 
strategies (group relations and representation of interests determinant) (as also 
observed by Marat  2008 ). 

 In the case of the Syr Darya River basin, the determinant of international rela-
tions was also included in the analysis. This was to assess the relative importance of 
Kyrgyzstan’s political and diplomatic relations with neighbouring countries as far 
as water resources management is concerned. As predicted, respondents referred to 
this aspect rather often (10.6 % of total references in the government and gover-
nance category), especially pointing to the diffi cult and tense regional discourse on 
water allocation and sharing with Uzbekistan and Tajikistan. 26  In fact, from the 

25   Cit. from interview with respondent at international level (IO), conducted by the author in Osh 
(Kyrgyzstan) on October 18, 2011. 
26   According to a report from the ICG, the reasons for tense relationships on water between the 
Central Asian countries are the following: (a) regional water systems were designed during the 
Soviet Union period, while now they are managed by fi ve different states; (b) Central Asian econo-
mies are dominated by irrigated agriculture practices, the output of which maintains the ruling 
elite’s grip on power; (c) Central Asian states have increasingly adopted “zero-sum” positions 
on water resources and at the same time increased their consumption to unsustainable levels; and 
(d) downstream countries are militarily and economically stronger than upstream countries, which 
has produced a power asymmetrical relationship in the region (ICG  2002 ). 
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interviews it emerged that the general perception amongst Kyrgyz people is that 
their interests in terms of how water is distributed at the regional level are being 
widely disregarded (see also Mamatkanov et al.  2006 ). 27  Kyrgyz people consider 
water as a “ gift from nature ”; therefore, they are entitled to enjoy it to its full extent, 
and they should not be forced to trade it abroad. On the one side, water managers at 
the national, sub-national and local levels in Kyrgyzstan lament the provisions of 
international agreements. On the other side, however, water inevitably remains a 
strategic resource, which Kyrgyzstan can use to infl uence negotiations with its 
neighbours to secure energy and other goods. 28  For example, it is as a consequence 
of its water resources that Kyrgyzstan has managed to attract the attention of China, 
which today, together with Russia, is one of the biggest investors in the country 
(Berkofsky  2012 ). 

 Cooperation with the other Central Asian countries would seem to be favoured 
by education and training, especially if conducted by “impartial” international 
actors that manage to get leaders and politicians from different countries together to 
discuss common problems and look for common solutions. Interestingly, the inter-
national relations determinant was also mentioned in association with perceptions, 
as the “threat” posed by climate change was said to be a potential issue over which 
cooperation could be facilitated in the future (EDB  2009 ). Of course, this would 
happen only once an adequate and functioning system for information sharing is 
established, as this was still indicated as one of the main obstacles in the region. 

 Respondents were very generous in describing the types of confl ict resolution 
mechanisms that are available especially at the community and local level. There, 
confl ict resolution mechanisms fundamentally involve traditional methods of dis-
pute settlement, including the recourse to the court of the elders. The recent epi-
sodes of civil unrest that took place in the Southern part of the country (Osh and 
Jalabad) in June 2010 were abundantly discussed, and were said to have had nega-
tive repercussions on the political situation of the country in general (especially in 
terms of its relationships with Uzbekistan), and on water resources management in 

27   As an illustration of these claims, it is worth reporting the words of a respondent: “Neighbouring 
countries have oil, gas, coal and other natural stocks, and in addition they use agricultural fi elds. 
Our country has no such stocks, but it has water resources, and these are a gift that we receive every 
day, and have a great value for us. However, while they are allowed to sell their oil and gas on the 
market, we have to give away our water resources on “friendly” terms, and this is not fair for us.” 
Cit. from interview with respondent at local level (water user and member of WUA), conducted by 
the author in Jalalabad (Kyrgyzstan) on October 16, 2011. 
28   The GoKR faces signifi cant challenges in terms of achieving effi cient and equitable allocation of 
water resources among competing users within the Kyrgyz Republic and with downstream coun-
tries. Under international agreements, Kyrgyzstan is allowed to use 20 % of the total annual water 
infl ows (precipitation) for its own purposes and must leave 80 % in the country’s rivers for down-
stream countries. In some river basins in Kyrgyzstan, the quantities and timing of release of water 
to downstream countries is controlled by large hydropower storage reservoirs. In recent years, 
there have been tensions resulting from Kyrgyzstan’s need to retain water during summer months 
(when downstream countries need it for irrigation) and release large quantities in winter months 
for electricity generation (when downstream countries don’t need it – and even resulting in some 
fl ooding) (OECD  2011 , p 13). 
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particular, as they increased the tensions between Kyrgyz and Uzbek communities, 
potentially leading to more localised confl icts. 29  Amongst the mechanisms for con-
fl ict resolution, respondents also mentioned the positive role that trainings on envi-
ronmental issues – such as water-saving technologies in agriculture, when conducted 
at the local level with farmers – often have in terms of creating relations of trust 
between participants, which, in turn, facilitate the resolution of problems. In other 
words, trainings can become useful forums for confl ict prevention (as also reported 
by ACTED  2011 ). Confl ict resolution was also mentioned in connection with exter-
nal donors, as the latter often intervene, although indirectly, in potentially tense situ-
ations, for example by funding projects aimed at increasing the degree of information 
sharing to establish cooperation at the regional scale. 30   

5.4.3     The Key Role of International Donors 
(and of Budget Constraints) in Kyrgyzstan 

 In the fi nances and risk category, the determinants of external donors and budget 
were mentioned by respondents signifi cantly more often than all the other determi-
nants (39.2 % of total references), thereby indicating the important role they play in 
the Kyrgyz water sector. Budget was discussed almost exclusively in negative terms; 
respondents described a situation that is generally characterised by shortage of 
funds, or their misallocation as a consequence of corruption. This is true for the 
water sector, and holds valid for broader environmental issues as well. Kyrgyzstan 
is one of the poorest countries in the Central Asian region and its limited resources 
are mostly devoted to poverty reduction and economic development, while other 
social (e.g., education, health) and environmental concerns are addressed by inter-
national organisations or with funding from external donors (see, for example JCSS 
 2006 ; IMF  2012 ). 

29   In April 2010, a popular revolt called for the President of the Kyrgyz Republic, Kurmanbek 
Saliyevich Bakiyev, to leave the country and resign. Following his departure, people belonging to 
its clan in the South of the country started using violence as a sign of protest, which transformed 
in an ethnic unrest against the Uzbek minority in the country. 
30   For example, Mercy Corps have initiated two long-term development projects that focused on the 
Fergana Valley (the Community Action Investment Program and the Peaceful Communities 
Initiative). Both these projects are based on the idea that the potential for confl ict can be reduced 
by addressing some of the basic infrastructure and social needs of the communities through a par-
ticipatory decision-making process. Also, the SDC had a 4-year peace-building project in the 
Fergana Valley entitled the “Regional Dialogue and Development Project”, aiming at the preven-
tion of tensions, disputes and confl icts in cross-border areas and multi-ethnic communities of 
Kyrgyzstan, Tajikistan and Uzbekistan. Other actors involved in confl ict resolution in the country, 
and especially in Southern Kyrgyzstan, are: the Aga Khan Foundation, the Foundation for 
Tolerance International, the Organisation for Security and Co-operation in Europe (OSCE), 
International Alert, the American University of Central Asia (AUCA), the UNDP, and the 
SDC. This information is contained in the “ Desk Review on Confl ict in Southern Kyrgyzstan ” pro-
duced by ACTED after the June 2010 events in Kyrgyzstan (ACTED  2011 ). 
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 The crucial role that external donors play in funding, managing and operating 
water-related infrastructure is refl ected in the numerous connections that respon-
dents made between these two categories. For instance, international donor-funded 
projects have been fundamental for establishing Community Drinking Water Users 
Unions in rural areas, which can decide the level of water services they want accord-
ing to their ability (or willingness) to pay (OECD  2011 ). 31  In addition, the World 
Bank is intervening to support the rehabilitation and reconstruction of Hydromet 
stations throughout the country (CAHMP Project). Other external donors’ invest-
ments focus on the provision of technical assistance and the introduction of new 
technology. 32  

 Nevertheless, external donors were not always discussed in positive terms. 
Donors’ aid programs were sometimes criticised for being based on their own pre- 
formulated presumptions, without a real understanding of the local reality. 33  In addi-
tion, some respondents pointed to the fact that, at least for some issue areas, 
international organisations are taking over the role of the government. National 
authorities are very much in favour of delegating certain problems, such as climate 
change, to international actors, thus relieving themselves from this burden while 
still bringing money and jobs to the country. The risk with this approach, however, 
is that if international interventions do not involve a capacity-building component, 
or are not adequately contextualised, they fail to be sustainable in the long-term. 34  

 The other determinants – individual and market incentives, economic develop-
ment and fi nancial instruments – were mentioned signifi cantly less often than exter-
nal donors and budget (8.5 %, 7.8 %, and 5.2 % of total references, respectively). 
Individual and market incentives were generally discussed in connection with cor-
ruption, and the distorted political and decision-making system that presides over 
the allocation and management of water resources in the country. Under the heading 
of individual and market incentives, respondents also pointed to the lack of motiva-
tion for young professionals to enter this sector, which is gradually leading to the 

31   For example, the World Bank has engaged in the fi nancing of the urban and water sector in the 
Kyrgyz Republic since the early 2000s, with the objective of supporting the Kyrgyz government to 
improve access to basic services. The WB’s current project portfolio in the country addresses basic 
needs for water supply, sanitation and other urban services over the entire spectrum of urban and 
rural areas (World Bank  2011c ). 
32   Again, it is worth citing the case of the World Bank’s activities in the country. Through the 
Second Village Investment Project, the Small Towns Infrastructure Project, the Second Rural 
Water Supply and Sanitation Project, and the Bishkek-Osh Urban Infrastructure Project, the World 
Bank has: (a) trained more than 64,000 local government offi cials and community members in 
principles of budgeting and planning; (b) helped 1,500 villages to improve their social and eco-
nomic infrastructure; and initiated about 5,000 μ-projects including on drinking water, electricity, 
primary health facilities and schools (World Bank  2011c ). 
33   According to Schulte ( 2008 ), for example, a typical case in point would be the legislation on 
self-governance, which was supposed to create a basis for decentralisation following on the 
Western model, but instead resulted in weak implementation and fragmentation in the case of 
Kyrgyzstan. 
34   Cit. from interview with respondent at international level (international organisation/donor), 
conducted by the author in Bishkek (Kyrgyzstan) on October 28, 2011. 
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dispersion of talents and the failure to replace the old Soviet managerial class. 
The discourse on economic development, especially carried out by national and 
sub- national administrators, recalled the one on budget. Here, respondents used the 
poor economic condition of Kyrgyzstan as an excuse to justify its non-engagement 
with the topic of climate change, and especially climate change adaptation. This 
conclusion is aligned with earlier empirical fi ndings, according to which human 
beings would be able to handle only a fi nite pool of worry, which means that as 
concerns about one kind of risk increases, other risks automatically become less 
salient. Finally,  insurance and micro-credits were named amongst the fi nancial 
instruments that could help the water sector adapt to climate change, or even only 
perform its functions in a more effective and sustainable way.  

5.4.4     Managing Information in the Kyrgyz Water Sector: 
The Transboundary Challenge 

 In the information management category, climate and scientifi c information is the 
determinant that respondents mentioned most often (27 % of total references), 
although with a rather negative connotation. In fact, reference was made to the 
insuffi ciency of available information, as well as a general situation of confusion in 
terms of “ who is in charge with collecting what information and how .” 35  Put simply, 
national research institutes were said not to have the material resources (e.g., moni-
toring stations) to collect and analyse adequate and suffi cient climate and weather 
data. Paradoxically, data series on temperatures and precipitations exist for the past 
as they were collected regularly in Soviet times, but have stopped being reliable and 
continuous as of the 1990s. Other data, such as socio-economic indicators, are col-
lected by a range of different organisations, including international ones, but lack 
common guidelines that ensure their comparability or the possibility to include 
them into shared databases. This results, for once, in the diffi culty of users to be 
certain about the legitimacy of the source of the data, and hence their validity and 
reliability. In addition, it leads to a duplication of efforts and lack of rationalisation 
in the production of statistics, which instead would be fundamental for informing 
planning efforts in the water sector, also in view of preparing for and responding to 
the prospected impacts of climate change. 36  

35   Cit. from interviews with respondent at international level (three IOs), conducted by the author 
in Bishkek (Kyrgyzstan) on November 1–4, 2011. 
36   Indeed, this is true for all environmental- and natural resources management-related information. 
As reported in the Joint Country Support Strategy elaborated by donors in 2006, “ Although the 
past decade has seen repeated attempts to improve the quality ,  relevance and reliability of environ-
mental and natural resources management information ,  there is a sense that this continues to be 
collected without a clear purpose in some cases while remaining patchy in areas of great practical 
importance. A good deal of data reconciliation would be needed but is rarely undertaken as new 
demands side - line the task of quality checks and interpretation .” (JCSS  2006 ). 
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 From the interviews, it emerged that communication and awareness-raising is 
mostly done by international and national NGOs, and targets the general public 
more often than policy-makers. A NGO representative admitted that this is because 
policy-makers are harder to reach, and it is often impossible to engage them in a 
dialogue about environmental issues as they have other priorities to address. 37  
Ideally, one would start to educate the population, so that citizens could then lobby 
policy-makers to take action in the environmental sphere. This type of 
 awareness- raising efforts was deemed to be critical in Kyrgyzstan, where, at pres-
ent, there is a very low understanding of environmental problems in general, and 
climate change in particular. 

 The determinants of climate and scientifi c information and communication and 
awareness-raising were also connected to budget, as these activities require substan-
tial investments in order to be implemented to a useful degree. Respondents tended 
to attribute the defi ciency of data and information on climate change, but also other 
socio-economic indicators, to the lack of funding of national Ministries and research 
institutions deputed with their collection. Similarly, the relatively limited extent to 
which communication about climate change has, so far, occurred was attributed to 
the almost inexistent budget of environmental NGOs. The only channel through 
which funding for communication and awareness-raising in the environmental sec-
tor occurs was said to be through the donor community. Indeed, since Kyrgyzstan 
lacks functional mechanisms for cooperation between NGOs and other sectors – 
government bodies, political parties and businesses, which could fund NGO opera-
tions – international organisations remain NGOs’ key partner. For this reason, 
NGOs’ priorities are often contingent upon the policies of international donors. 

 Information sharing (mentioned 18 % of the times) was described as problem-
atic. Representatives of international organisations discussed the diffi culty of work-
ing in a context like Kyrgyzstan. In fact, as a consequence of the predominant Soviet 
mentality, data and information on water resources management are considered as a 
hard currency and, as such, are not easily and voluntarily shared by national authori-
ties. This attitude signifi cantly hampers the efforts of international organisations in 
the water sector, as well as in terms of climate change adaptation and disaster risk 
management. In some cases, international actors proceed with the collection of their 
own data, but this is not always possible within their mandate or limited human and 
fi nancial capacity (also observed by World Bank  2011c ; Gareeva  2011 ). In addition, 
the sharing of information and data on transboundary water resources does not hap-
pen almost at all with neighbouring countries, which fundamentally impedes the 
integrated management of the Syr Darya River basin. 

 The determinant of monitoring, assessment and evaluation (M&E) was men-
tioned the 11 % of the times; under this heading, respondents tended to describe a 
situation characterised by the fundamental absence of monitoring mechanisms. On 
the one side, the social and institutional capacity to perform these types of activities 
was said to be absent. National and sub-national departments with competencies in 
water resources management are highly under-staffed, and often the personnel is not 

37   Cit. from interviews with respondent at civil society level (local NGO), conducted by the author 
in Bishkek (Kyrgyzstan) on October 14, 2011. 
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professionally trained in M&E. Secondly, monitoring stations and other tools aimed 
at measuring water withdrawals and pollution date back from the Soviet period and 
are today either broken or obsolete .  38  This observation is backed up by the important 
number of references to the determinant of material resources and infrastructure 
(35.4 % of total references in the infrastructure category). Fundamentally, most of 
the respondents described the same situation, whereby material resources are there, 
but are mostly in need of being repaired and/or updated (see OECD  2011 , p 14).  

5.4.5     Infrastructure and Technology: Key Determinants 
of Institutional Adaptive Capacity, or Not? 

 Under this category, respondents mentioned numerous problems in relation to the 
existing infrastructure for water supply, wastewater, irrigation and supply services 
(included in the determinant of material resources and infrastructure). Furthermore, 
budget was frequently referenced in association with material resources and infra-
structure, as well as investments into their operation and maintenance. This linkage 
resulted particularly evident in the case of funding mechanisms for irrigation infra-
structure, which posits that irrigators pay for the water they use on the basis of a 
predetermined rate. This rate is set by the SCWEM in accordance to the degree of 
water scarcity (or “climate severity”) that characterises each season: when the cli-
mate is harsh and water is scarce, the fee will be lower. As a general rule, water costs 
three to fi ve times more during the growing season, but rates are kept exceptionally 
low, varying from 0.002 to 0.03 KGS/m 3,  in order to take into account the poverty 
of rural population and its consequent inability to pay higher sums (OECD  2011 ). 39  
Nevertheless, these tariff rates only allow to cover a minor share of the actual costs 
related to the operation and maintenance of the water supply system. Even if all fees 
were collected (which seldom happens), they would only pay for the 30 % of total 
costs. In addition, the practice of setting the tariffs below cost recovery promotes the 
excessive consumption of water resources and undermines the effective utilisation 
of the irrigation infrastructure – today, drainage and irrigation systems are deterio-
rating to such an extent that they are even leading to the reduction of agricultural 
productivity (Orolbaev and Valentini  2010 ; OECD  2011 ). The Kyrgyz Government 
intervenes by covering, on an annual basis, a signifi cant part of these expenditures 

38   Between 1990 and 2010, the number of functioning hydrological monitoring stations (hydro- 
posts) on rivers in Kyrgyzstan has fallen from 127 to 77. A similar trend has been observed regard-
ing the number of observation boreholes used to monitor the level and quality of ground water 
(OECD  2011 , p 14). 
39   0.03 KGS/m 3  corresponds to approximately USD 0.70 per 1,000 m 3 . According to the 2010 
ADB’s study on “ Pricing System and Mechanisms of Irrigation Costs Recovery ”, actual costs of 
O&M of inter-farm systems in Kyrgyzstan would amount to approximately USD 8 per hectare, 
which means that desired costs exceed actual ones by 2.5–5 times. In addition, the recommended 
costs would meet only moderate needs to ensure the sustainable operation of irrigation and drain-
age systems, but these do not secure possibilities for substantial upgrade of the infrastructure 
(Orolbaev and Valentini  2010 , p 11). 
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so that the irrigation infrastructure is fundamentally maintained within the public 
budget. However, this limits the opportunity to fund other socially important proj-
ects, such as the rehabilitation of the WUAs’ irrigation and drainage systems, which, 
as a consequence, have to be carried out at the expense of external credits and donor 
assistance (Orolbaev and Valentini  2010 ) (see Fig.  5.4 ). 40   

40   Total investments into these activities are estimated to approximately KGS 1.22 billion, in spe-
cifi c units – approximately KGS 196.5/ha per year (USD 4.8/ha per year). The costs required for 
the rehabilitation of inter-farm irrigation network are estimated to range from USD 70 to 280 million. 

  Fig. 5.4    Irrigation canal in the Jalal-Abad oblast of southern Kyrgyzstan. Some of the irrigation 
systems in Kyrgyzstan were constructed by communities of water users prior to or in the decades 
following the entrance to the region of Tsarist Russia in the late nineteenth century; afterwards, 
irrigation systems were developed with government support (from the centralised government of 
the Soviet Union), and put under the management authority of the Kolkhozes (collective farms) 
and Sovkohzes (state farms). Following the collapse of the Soviet Union in the 1990s, land redis-
tribution took place on a village by village basis, and plots of land were allocated to individuals 
instead of households. With independence, Kyrgyzstan inherited a deteriorated water infrastruc-
ture, a shortage of fi nancial means and professional capabilities, and a hierarchical governance 
system inadequate to meet new challenges. Today, irrigation systems are developed and managed 
by Water Users Associations (WUAs), formed at the village (aiyl okmotu) level, which are respon-
sible (often with training and technological support from NGOs and international agencies) for the 
operation and maintenance of irrigation systems in their areas of competence (Source: Author)       
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 Not surprisingly, therefore, also the determinants of technical assistance and 
investments into the operationalisation and maintenance (O&M) of infrastructure 
were mentioned relatively frequently (18.4 % and 13.6 %, respectively). Both techni-
cal assistance and O&M efforts come primarily from international organisations, 
although recently the Chinese Development and Cooperation Agency and some 
donors from India have started directing their attention to Kyrgyzstan too (Berkofsky 
 2012 ). In terms of technology (mentioned 15.7 % of the times), respondents particu-
larly pointed at the role that web-based communication is starting to play in the coun-
try. The Internet, e-mail and other new communication technologies were said to 
facilitate awareness-raising directed to the general public, while these instruments 
remain rather underutilised by politicians and administrators. In addition, technology 
potentially facilitates information sharing; respondents particularly referred to the 
role that the Internet and e-mail communication are playing in terms of enhancing the 
exchange of data and information between decision-makers or water managers at dif-
ferent levels. Finally, it is also interesting to highlight the relationship between tradi-
tional knowledge and innovation. In this sense, it is worth mentioning one respondent 
saying that in Kyrgyzstan “ there is not much need for innovation ,  but it would be 
benefi cial to rediscovery the old methods and apply them to solve current problems ”. 41    

5.5     Summary 

 The Syr Darya River basin is a transboundary watershed, feeding with its glacier- 
melt water most of the Central Asian region. In this book, we only considered the 
part of the river basin that falls within the administrative borders of the Kyrgyz 
Republic. Water is a key resource in Kyrgyzstan, and it is on this resource that most 
of the country’s history has been constructed, and that has fundamentally shaped the 
relations with its Central Asian neighbours. Indeed, the entire Central Asia is linked 
by a complex water system – the interdependence of which was reinforced when the 
region was part of the Soviet Union, and new water-intensive irrigation technologies 
were introduced to cultivate cotton at a large scale. For this reason, the demise of the 
Soviet Union in 1991 brought about a dramatic change to water resources manage-
ment in Central Asia. Also, it caused a sudden power vacuum and the breakdown of 
the state-controlled subsidised provision system. Today, water represents a security 
issue in the region; the big dilemma is for upstream countries (like Kyrgyzstan) to 
retain the water resources they need for their economic development, while respect-
ing the international agreements that ‘oblige’ them to pass a certain quota of water 
to downstream countries, which use it for agricultural production. 

At the same time, the scope of annual investments into the technical rehabilitation of inter- farm 
systems shall be at least USD 15 million (USD 15/ha per year) (Orolbaev and Valentini  2010 , 
p 12). 
41   Cit. from interview with respondent at local level (WUA Director), conducted by the author in 
Nookat (Kyrgyzstan) on October 17, 2011. 
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 Climate change, by impacting on the amount and quality of water resources will 
put additional strain to these already tense relations. In fact, based on available cli-
mate models, it is expected that, although enhanced glacier melt rates due to climate 
change will provide an infl ow of additional water into rivers over the short-term, in 
the medium- to longer-term the buffer effect of glaciers will disappear. This will 
lead to an increase in water stress especially in summer, thereby enhancing the risk 
of droughts. Changing precipitation patterns, reduced runoff and increasing tem-
peratures are also expected, with direct consequences especially for the agricultural 
sector. This situation is worrisome in a country like Kyrgyzstan, which economy 
still largely depends on the agricultural sector. The new pattern of intra-annual run-
off distribution will also mean that less water will be available for energy generation 
in the summer. An increase in the intensity and frequency of extreme events, and in 
particular fl ooding – including glacial outburst fl ooding in the mountains – and 
droughts in the southern regions is also expected. This will have consequences for 
the livelihoods and very physical security of Kyrgyz citizens, and in particular the 
most vulnerable categories of the population (e.g. the elderly, children, rural 
women). 

 According to our analysis of the determinants of institutional adaptive capacity 
in the Syr Darya River basin (focusing on Kyrgyzstan in particular), the category of 
human and social resources was the most mentioned one by respondents, followed 
by the government and governance one. Interestingly, the other categories were 
mentioned signifi cantly less (in absolute terms), thereby pointing to a situation in 
which water resources management seems to be strongly dependent on social and 
political factors, rather than more technical concerns such as information sharing or 
infrastructure. Thus, evidence suggests the need for a different understanding of the 
way in which water resources are governed in Kyrgyzstan, one that focuses on the 
interactions between individual and social institutions in the water sector, and on the 
ways in which perceptions shape effective performance. 

 The decentralisation approach adopted after independence in the Kyrgyz water 
sector has given increased roles and responsibilities to authorities at the provincial 
and village level, and in particular to the Water User Associations (WUAs), created 
under the input and guidance of international donors and agencies. At the national 
level, however, the institutional and policy framework for water resources manage-
ment has remained fragmented and poorly implemented, mostly as a consequence 
of the limited availability of fi nancial and human resources. Corruption and political 
instability are other macro-factors that have played against effective water resources 
management in the country. The need for climate change adaptation is not yet 
embraced by policy-makers, or by the general public, so that adaptation occurs on 
an ad hoc basis, and mainly under the initiative of international agencies and NGOs. 
The precarious security situation in the region, and the at times tense relationships 
with its neighbours for the sharing and management of their common water 
resources have meant that regional solutions to address the climate change chal-
lenge have not been very popular as of today.     
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    Chapter 6   
 Resistant, Reactive or Proactive Institutions? 
Exploring Adaptive Water Resources 
Management in the Po and Syr Darya River 
Basins 

          Abstract     The following chapter presents, interprets and compares the fi ndings 
from the Po River basin in Italy and the Syr Darya River basin in Kyrgyzstan with 
respect to the capacity of institutions in the water sector to address the prospected 
impacts of climatic and socio-economic changes. The analysis suggests that for the 
Po River basin, the political willingness to mobilise and translate adaptation into 
concrete responses and longer-term action plans is missing. In Kyrgyzstan, the con-
ditions for adaptation are not established, thus requiring substantial efforts to build 
adaptive capacity of institutions in the water sector by activating all the considered 
aspects, i.e. infrastructure, information, fi nances, human and social capital, and 
political willingness and structure. The second part of this chapter compares the two 
water governance systems under review in terms of how the multi-level dimension 
played out in shaping the relationships and defi ning the impacts of the hypothesised 
determinants of adaptive capacity. Our analysis importantly highlights the relevance 
of international institutions in advancing concerns about adaptive capacity in the 
case of Kyrgyzstan, and of domestic regional institutions in the case of the Po River 
basin. Finally, we suggest some policy-relevant adaptation measures to include con-
sistent data collection and dissemination, cross-sectoral collaboration, promotion of 
domestic political responsibility and initiative, awareness-raising of climate change 
impacts among key stakeholders, and a regional strategy.  

  Keywords     Institutional adaptive capacity   •   Adaptive water management   •   Multi- 
level governance   •   Po River basin   •   Syr Darya River basin   •   Information sharing   • 
  Regional cooperation   •   Political willingness   •   Participatory decision-making  

 Adaptation to climate change is already taking place, but on a 
limited basis 
 (very high confi dence); 
 Adaptation measures are seldom undertaken in response to 
climate change alone 
 (very high confi dence); 
 There are substantial limits and barriers to adaptation 
 (very high confi dence) 

(IPCC  2007 ) 



164

6.1              Crossing Bridges, Building Institutional Adaptive 
Capacity in the Po and Syr Darya Basins 

6.1.1     From Reactive to Proactive: What Does It Take? 
The Case of the Po River Basin 

 In the Po River basin, the determinants that were most often associated with adapta-
tion responses and measures were those in the government and governance category 
(63 cross-references). Signifi cantly lower in number were references to the determi-
nants in the information management (28 cross-references), human and social 
resources (25 cross-references), infrastructure (22 cross-references), and fi nances 
and risk (only 8 cross-references) categories. 1  Looking at adaptation in response to 
climate change specifi cally, however, information management was indicated as the 
most important category, while fi nancial and economic resources were not even 
mentioned. Ideal measures were linked to the political and social dimension, and 
marginally involved information and infrastructure-related determinants. The 
fi nances and risk category only appeared under required adaptation measures, 
thereby indicating that, although to a lesser extent than the other determinants, also 
economic resources were considered as potentially useful conditions to build adap-
tation. Comparing proactive and reactive responses, it can be further seen that reac-
tive responses were mentioned more often by respondents than proactive ones, 
which refl ects previous studies on the Po River basin according to which adaptation 
in the water sector has occurred in response to specifi c challenges and crises, rather 
than in prevention and preparation to them (AdbPo  2011 ,  2012 ). 

 Reactive measures were mentioned particularly at the regional, national and 
local levels. Interestingly, they were the only ones to be cross-referenced with 
decentralisation processes and with the river basin approach. Instead, proactive 
measures were referred to by national and regional actors, and only very limitedly 
by local ones. Additionally, they were mostly linked to vertical “top-down” gover-
nance processes, suggesting that they require an input from upper levels, e.g. in 
terms of enacting an enabling legislative framework, initiating collaborative part-
nerships, ensuring coordination, etc., in order to be effectively operationalised. This 
particular fi nding would seem to reinforce the empirical evidence from other recent 
research (see, e.g.       Huntjens et al.  2011 ) according to which bottom-up governance 
and decentralisation reforms are not necessarily vital conditions for adaptive and 
integrative management approaches, opposed to what earlier theory had suggested. 
Actually, the measures that were characterised as transformative or adaptive in the 
case of the Po River basin were driven by top-down policy and legislative frame-
works, although with a substantial input from environmental organisations and 
associations of water users. However, it should be noted that these results do not 
appear to be statistically signifi cant. The Chi-square test that was performed on the 
data on multi-level governance and bridges to adaptive capacity in the Po River case, 

1   See Appendix  3 . 
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in fact, results in a high p-value (0.42), which does not allow signifi cantly stating 
that the different categories of determinants actually have a different impact on 
institutional adaptive capacity. 2  

 Looking at the specifi c determinants within each category, it is possible to draw 
some preliminary conclusions in terms of what factors, according to respondents, 
would seem to be more conductive to adaptation measures and responses. In the 
fi nances and risk category, the only determinant that was positively mentioned in 
association with adaptation was the one of fi nancial instruments. More specifi cally, 
fi nancial instruments were considered as ideal measures for both reactive and pre-
ventive adaptation. Respondents, particularly within regional administrations, dis-
cussed the role of insurance for creating the conditions that would allow the water 
system to introduce adaptation responses to future climatic changes. Amongst the 
ideal measures that respondents mentioned, there was the proposal to use general 
tax revenues to fund the provision of potable water and hygiene services, which 
would also serve to pay for adaptation measures once these become necessary. 3  

 In the government and governance category, it is worth noting the strong associa-
tion (in terms of absolute number of references) that respondents established 
between risk and emergency management and adaptation measures and responses. 
The governance regime for risk and emergency management was seen as an enabling 
factor for climate change adaptation. At present, however, this happens only in a 
reactive way, as interventions still tend to occur on an ad hoc basis. For example, in 
the case of the devastating fl ood that hit the region of Piedmont in 2000, compensa-
tions and reparations were paid to damaged citizens and businesses after the event 
had struck. Preventive measures of relocation, which would have allowed signifi -
cantly reducing the amount of both economic and human losses, had not been envis-
aged before. This refl ects the general situation that characterises the Po River basin 
in terms of adaptive measures and responses, which are mostly implemented on a 
case-by-case basis – meaning that the reactive dimension tends to prevail over the 
preventive one. 

 Current efforts to implement the EU Flood Directive (2007/60), aimed at intro-
ducing a system for risk monitoring in the Po River basin, are gradually leading 

2   See Appendix  4 . 
3   In the current system instead, citizens pay a water fee to the municipality in which they reside (or 
the company that is charged with water services by the municipality in certain cases), which is used 
for the operation and maintenance of aqueducts and other water-related infrastructure. The amount 
of the fee must be maintained very low, as water is perceived as a public good and citizens are not 
willing/do not perceive it as fair to pay for it. Therefore, the income from water fees remains lim-
ited and does not cover investments into the operation and maintenance of the infrastructure, for 
example. To solve this problem, the tendency has been to recur to private contractors, which use 
their own budget to operate water services in certain municipalities, although under the specifi c 
mandate and control of the municipal government (a system that was introduced by the Galli Law 
in 1994). Under Silvio Berlusconi’s government in 2010, an attempt was made to privatise water 
services entirely, but it was voted against in the 2010 Referendum, which expressed the popular 
willingness and determination to maintain water a public good. One of the requests made by the 
popular movement initiating the Referendum initiative was to solve the problem of lack of funding 
in the water sector with general tax revenues. 
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towards the adoption of a more proactive-transformative approach in this sector – 
and consequently also in the water one. In specifi c, the Flood Plan and the Basin 
Management Plan for the Po River are supposed to be integrated in 2015. The pro-
cess of drafting the Flood Plan for the Po River basin is currently in the hands of the 
Po RBA, conducting it in consultation with relevant stakeholders. Once effectively 
concluded, the Flood Plan will represent a fundamental measure for disaster risk 
management, including provisions for facilitating inter-institutional cooperation 
and dialogue. It thus will address the current fragmentation of the system by con-
necting, sharing and maximising the value of the existing knowledge and informa-
tion that is available within the river basin. However, this process should be 
accompanied by “ a new awareness and direct relationship with the territory ,  some-
thing that has been gradually lost as a consequence of the increased bureaucratisa-
tion with which these functions are today performed ”. 4  

 In general terms, respondents considered the system for water resources manage-
ment that is in force in the Po River basin as incapable to adequately address climate 
change. However, being characterised by a strong degree of decentralisation (Raggi 
et al.  2007 ; Triulzi  2004 ), it was said to allow for some individual actions to be initi-
ated locally, although their subsequent integration in a comprehensive and coherent 
framework of action does not happen on a regular basis. Interestingly, the river basin 
was almost unanimously recognised as the ideal site for adaptation.  

 In fact, some adaptation measures are reportedly underway there, mostly as a 
consequence of the positive role played by the Po RBA. For example, the Basin 
Management Plan (PBI) was said to be contributing, at least from an ideal point of 
view, to the transformation of the existing water management paradigm. Moving 
this paradigm from a reactive (based on ad hoc requests and withdrawal conces-
sions) and fragmented (managed by regional and provincial administrations) one to 
a system that is successfully able to allocate water on the basis of its effective avail-
ability and taking into account multiple demands (see also: AdbPo  2010 ; Bardelli 
and Robotti  2009 ). 5  

 Looking then at the human and social resources category, a fi rst observation 
relates to the role played by the determinant of group relations and representation of 
interests, which was positively associated with adaptation responses and measures. 

4   Cit. from interview with respondent at local level (Mayor), conducted by the author in the 
Piedmont region (Italy) on July 7, 2011 
5   Importantly, in fact, the PBI includes two measures that have potentially overlapping effects in 
terms of adaptation. First of all, it mandates for interventions aimed at restoring the natural 
hydraulic- environmental conditions of those areas that have a low value from an agricultural point 
of view, but are fundamental to contain the effects of fl oods. Secondly, it explicitly provides for 
land conservation and environmental protection (in compliance with the quality objectives set by 
the EU WFD for 2027), specifi cally in those parts of the basin that are defi ned as “most vulnerable” 
and exposed to risk, such as mountain areas (AdbPo  2010 ,  2011 ). The PBI also describes some 
specifi c actions to address the prospected impacts of climate change, such as interventions on 
aqueducts, the defi nition of a register listing all the concessions for water withdrawals, and the 
implementation of measures aimed at reducing water consumption especially for irrigation 
purposes. According to the Plan, all these measures should be reversible and easily applicable 
(AdbPo  2011 ). 
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This connection fundamentally implies that the more or less egalitarian and fair 
representation of stakeholders’ interests in the decision-making process increases 
the overall capacity of the system to adapt (as also reported by Parry et al.  2007 ; 
Swanson et al.  2009 ; Mysiak et al.  2010 ). This was evident in the case of the River 
Contract and Lake Contract experiments, as well as for the Roundtables for Water 
Crises, where responses to situations of emergency were said to be a consequence 
of the participation of, and consultation with, all concerned subjects (AdbPo  2011 ; 
Riva and Cucca  2007 ). On this matter, partnerships and networks were also said to 
bear the potential to increase the adaptive capacity of the system, particularly by 
rendering additional resources, primarily economic resources, but also expert per-
sonnel, data and information, available and by favouring problem solving. It was 
found that most of the existing partnerships and networks in the Po River basin are 
formed and maintained in the framework of international projects aimed at address-
ing climate change and other environmental issues (e.g. the EU’s Seventh Framework 
Programme). 

 Respondents further identifi ed social and institutional capacity as an ideal and 
required factor that contributes to building the system’s capacity to respond to the 
prospected impacts of climate change in a proactive way. However, there are indica-
tions that currently this condition is not present to a suffi cient extent. For example, 
in the DRM sector, respondents pointed to the necessity not only to release adequate 
fi nancial resources for interventions, but also, and most crucially, to invest in the 
human and institutional capacity that is required to forecast natural disasters and 
extremes. Similarly, the role of leaders and political willingness were considered 
important for climate change-specifi c adaptation, although, also in this case, respon-
dents mostly talked in abstract and not in relation to the actual situation on the 
ground. Indeed, in more than one interview, it emerged that some administrators and 
politicians do not even recognise anthropogenic climate change, or strongly under-
estimate its effects in the case of the Po River basin, and consider it as a phenome-
non that “ will hit African countries ,  or submerge some islands ,  but certainly not 
Italy or Europe ”. 6  

 Climate and scientifi c data and information were importantly linked to adapta-
tion, especially in its proactive dimension. Respondents pointed to the role of data 
series on temperatures and precipitations in informing the current understanding of 
climate change, and hence in planning adequate responses to it. In this sense, infor-
mation sharing between institutions and with colleagues working in the same fi eld, 
for example in the framework of international projects funded and coordinated by 
the European Union, was said to be a key condition for building the adaptive capac-
ity of institutions to respond to climate change (as also observed by Scholz and 
Stiftel  2005 ). Of course, adequately communicating these data to administrators and 
politicians, i.e., transforming data into information that can be directly used for 
decision-making purposes, always represents a challenge. In some cases, this task 
was facilitated by administrations purposefully mandating research on a specifi c 

6   Cit. from interview with respondent at research sector level (Senior Researcher), conducted by the 
author in Verbania (Italy) on July 10, 2011. 

6.1 Crossing Bridges, Building Institutional Adaptive Capacity…



168

aspect of the climate change issue, or of other problems affecting the water sector. 
In other cases, however, research results tended to be lost, either because of a low 
degree of interest in the question from the political side, or because of the lack of 
institutionalised communication between policy and science. 

 In the category of infrastructure, material resources were especially mentioned in 
connection with adaptation responses and measures. For example, respondents 
stressed the need to modify the current irrigation system in the Po Valley towards 
less water-consuming technologies (e.g. drip irrigation). A much-discussed exam-
ple in this sense was the case of the regional administration of the Aosta Valley. It 
has substantially invested in the realisation of automatised drip irrigation systems, 
also as a consequence of the lobbying of farmers’ associations ( consorzi ), which are 
particularly sensible to the need for more effective water resources management, 
coupled with land and soil protection. 

 Innovative solutions were related to adaptation too, although mostly in response 
to ad hoc situations – one illustration for this was provided by the SHARE project 
in the Aosta Valley, aimed at elaborating a multi-criteria decision-support tool based 
on Geographic Information System (GIS) mapping and socio-economic indicators. 
This multi-criteria decision-support tool would serve to ensure that water-related 
decisions and policies take into account a number of fundamental criteria, which 
regulate the release of concessions for water withdrawals (SHARE  2009 ). Other 
innovations were introduced by farmers shifting to less water-consuming crop vari-
eties, as well as by the regional administration of the Aosta Valley, which stopped 
funding artifi cial snow-making in the Alps under a certain altitude. Yet, these mea-
sures have not been institutionalised, and are merely left to the initiative of individu-
als, with some economic incentives being provided in a few cases by regional 
administrations.  

6.1.2     Acknowledging the Need for Institutional Change 
in the Syr Darya River Basin 

 Shifting the analysis of specifi c references to adaptation measures and responses to 
the case of the Syr Darya River basin in Kyrgyzstan, the determinants that were 
mostly mentioned as favouring this type of outcome were those in the government 
and governance category (34 cross-references), followed by infrastructure (31 
cross-references) and human and social resources (29 cross-references). Information 
management and fi nances and risk were considered relatively less important by 
respondents, and were brought up in connection with adaptation measures only 19 
and 15 times, respectively. Looking at climate change adaptation more specifi cally, 
the categories of government and governance and human and social resources main-
tained a predominant role, while infrastructure was not even brought up once. 7  

7   See Appendix  3 . 
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 Interestingly, this distribution changes to a signifi cant extent when the 
 differentiation between proactive and reactive adaptation is introduced. In fact, pro-
active adaptation was related to determinants in the government and governance, 
human and social resources and infrastructure categories, thus more or less refl ect-
ing the same distribution that held valid for adaptation in general. In turn, reactive 
adaptation was connected more to the infrastructure category, only secondarily to 
government and governance and human and social resources, and very limitedly 
to information management and fi nances and risk. 8  In general terms, references to 
reactive adaptation tended to prevail over those to proactive adaptation. For exam-
ple, it was noted that the Ministry of Emergency Situations would only intervene 
after a natural disaster has occurred, rather than in a preventive sense: international 
organisations reported that a discourse on risk prevention is completely absent at the 
domestic level (see UNISDR  2010 ; GFDRR  2011 ). 

 Within the government and governance category, the determinant that was most 
often associated to adaptation responses and measures is the legislative, administra-
tive and policy framework one, although mostly in an idealistic way, since evidence 
shows that legislation on this matter is actually absent in Kyrgyzstan. It is also inter-
esting to note that the determinants of legislative, administrative and policy frame-
work and risk and emergency management were most often mentioned in connection 
with proactive/transformative adaptation, while all the other determinants primarily 
referred to reactive adaptation. On the one hand, this observation can be taken as 
supporting the conclusion that reactive adaptation has, so far, prevailed in the 
Kyrgyz case. On the other hand, there seems to be an increasing awareness of the 
need to introduce a more transformative approach to face climate-related chal-
lenges. Interestingly, the analysis of the governance level/s at which this specifi c 
fi nding is more common reveals that it is not only international actors and donors 
that recognise the requirement for preventive adaptation, but also representatives of 
the Kyrgyz government within Ministries and provincial governments, as well as 
farmers and water users in the villages. 9  

 Adaptive responses were mentioned in relation to the determinant of disaster risk 
and emergency management, as the latter stands for one of the few sectors in which 
some adaptive measures have effectively been undertaken. For example, a number 
of international and non-governmental organisations and donors – together with the 
Kyrgyz Ministry of Emergency Situations (MoES) – are working with communities 
to increase the level of public awareness of climate-related risks, and to build the 
capacity of the population in the fi elds of disaster preparedness and risk reduction. 10  
This is also partly occurring in the water sector, where international actors have 
started cooperating with local communities to implement water-saving irrigation 
technologies. Despite the fact that these types of measures do not directly target 
climate change, they are nonetheless believed to move in the right direction. 
Likewise, participatory processes seem to be conductive to adaptation. Respondents 

8   Ibid. 
9   Ibid. 
10   More information on this type of activity is reported in: GDFRR (2010). 
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referred to the establishment of WUAs, providing for the participation of farmers in 
water-related decision-making processes, as a useful way to facilitate the imple-
mentation of adaptive management practices at the local level. 

 Also the determinants in the human and social resources category were labelled 
as “ideal” or “required” conditions to trigger adaptation measures. This is true espe-
cially for the determinant of perceptions, prioritisation and sensitivity; if adaptation 
is to happen at all, respondents, and especially IOs representatives, pointed towards 
the need to attach a sense of urgency to the climate change discourse when com-
municating it to Kyrgyz policy-makers, water managers, and people (as also 
observed by Moser and Dilling  2004 ). Likewise, the determinants of social and 
institutional capacity, and leadership and political willingness were identifi ed as 
useful, but not yet present to a suffi cient extent in the case of Kyrgyzstan. 

 Environmental NGOs were crucially associated with activities aimed at raising 
awareness of environmental problems, including climate change. According to 
respondents (and as supported by the literature on the topic, see Bekkulova  2011 ), 
environmental NGOs in Kyrgyzstan engaged in such activities at their own expense 
or with the assistance of external donors. 11  Educational trainings conducted within 
the framework of international projects, in particular, were discussed as some of the 
most successful measures to introduce a discourse on climate change adaptation, 
especially at the local level where adaptive actions are more urgently required. In 
addition, education could improve the relationships between water users, especially 
in cases of mixed ethnicity where the potential for confl ict is higher. 

 Trust can thus serve to cement partnerships and networks; at the local level, this 
referred chiefl y to the relationship between members of the community, e.g., farm-
ers in a village. At a higher level, however, trust was discussed in the context of 
collaborations between local actors and governmental ones, and/or international 
organisations. In turn, the establishment of partnerships and networks was recog-
nised as a positive step towards building the adaptive capacity of the water gover-
nance system in Kyrgyzstan, especially because they release additional economic, 
social and informational resources. More specifi cally on climate change adaptation, 
it emerged that informal social networks are effi cient vehicles for the transmission 
of information and resources particularly in disaster preparedness and response, and 
reconstruction at the local and community levels. Local social capital, expressed 
through neighbourliness or more formalised community organisation, was also said 
to play a critical role in evacuation and emergency response and recovery. 

 Determinants in the information management category were perceived as not 
being particularly conductive to adaptation. The accessibility to climate and scien-
tifi c information was reported to have been greatly enhanced by the establishment 

11   For example, in March 2010, with the support of the OSCE Centre in Bishkek, a project 
“ Integration of Environmental Security and Sustainable Development Issues into the Education 
Sector in Kyrgyzstan ” was carried out in order to support sustainable development. Also, it is worth 
citing the activity of the environmental movement BIOM, which has issued more than ten different 
environmental posters, covering issues such as food safety, climate change and health, which have 
been widely distributed in all regions of the country (Bekkulova  2011 , p 6). 
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of a dedicated website in 2005, hosted by a central environmental authority in 
Kyrgyzstan with the support of the UNDP offi ce in Bishkek. In addition, 
 Kyrgyzhydromet  maintains its own website, which presents monthly data on air, 
water quality, and radioactivity. Similarly, the Internet portal CARnet, created by 
the UNDP and operated by a network of civil society representatives, offers also 
regularly updated source of environmental information, freely and publicly acces-
sible to anyone. Communication and awareness-raising were further identifi ed as an 
important component of adaptation efforts, especially if directed at the general pub-
lic. Here, the development of an environmental sensitivity in Kyrgyzstan was 
deemed to be a fi rst essential step towards understanding and hence addressing cli-
mate change and its impacts in the country. 

 Finally, the fi nances and risk category was the one that received the least number 
of references in association with adaptation responses and measures: actually, its 
determinants were mostly mentioned as barriers to adaptive capacity, rather than 
bridges. Only external donors were indicated as potential drivers towards introduc-
ing a discourse on adaption in the country. Especially at the local level (WUAs’ 
representatives), external support was deemed to be an important element to deter-
mine the effective performance of institutions in the Kyrgyz water sector. For exam-
ple, it was said that international donors could intervene by providing WUAs with 
training, advocacy and advisory support, as well as fi nancial assistance. In addition, 
international projects were seen as the normal site within which preparatory adapta-
tion measures, such as the improvement of water use effi ciency and agricultural 
crop diversifi cation, were generally carried out. 12   

6.1.3     Comparing River Basins: Common Bridges 
to Institutional Adaptive Capacity? 

 From the analyses above, we can clearly see that in both the Po and Syr Darya cases, 
the government and governance category was the one to be most often associated 
with adaptation and adaptive responses (42 % of total references in Italy and 26.5 % 
in Kyrgyzstan). 13  However, for the Po River basin the difference between govern-
ment and governance and the other categories was remarkable, while this was less 
the case in Kyrgyzstan. This could be explained on the basis of the fact that, gener-
ally, in the Po River basin the practical conditions to adapt to climate change (for 

12   In particular, a key international donor for these projects was said to be the GEF Small Grants 
Program, which fi nances demonstration projects in Central Asia. The projects within this program 
are typically short-term, small scale and aim at demonstrating the validity of tools and solutions 
such as drip and moisture charging irrigation, rehabilitation of degraded soils, sustainable grazing 
methods, diversifi cation of agricultural crops, and reforestation. 
13   The absolute number of references made by respondents to the different categories of determi-
nants, as well as their relative weight expressed in percentage of the total are reported in 
Appendix  3 . 
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example, in terms of required infrastructure or experience) are already there, and 
what is missing is the political willingness to mobilise and translate them into con-
crete responses and longer-term action plans. On the contrary, in Kyrgyzstan, the 
conditions for adaptation are not present to start with: therefore, efforts at building 
the adaptive capacity of institutions in the water sector compulsorily need to involve 
all the considered institutional aspects (infrastructure, information, fi nances, human 
and social capital, and political willingness and structure). More specifi cally, in the 
Kyrgyz case, respondents stressed the importance of infrastructure-related determi-
nants towards drafting and implementing adaptive solutions. Immediately after-
wards they referred to human and social resources. Instead, in the Po River, 
information management was considered the second most relevant category for 
adaptation purposes, followed by the human and social resources one. Interestingly, 
in both areas, the fi nances and risk category was discussed only negligibly by 
respondents. 

 Looking at climate-specifi c adaptation, the category of information management 
became more important than the government and governance one (42 % vs. 31.6 % 
of total references) in the Po River case, while the categories of government and 
governance and human and social resources maintained their predominance in 
Kyrgyzstan (39 % and 30 % of total references, respectively). This is quite an inter-
esting fi nding, which points to the fact that in the Po River case information is the 
most precious factor that stakeholders have at their disposal for addressing climate 
change – especially as it reduces the uncertainty that still surrounds this topic. When 
it comes to Kyrgyzstan, however, climate change remains a political question, at 
least for the time being. In both cases, fi nances and risk continued to be considered 
of little value for adaptation purposes. In Kyrgyzstan, however, fi nances and risk 
were associated more often to climate-specifi c adaptation than to adaptation in gen-
eral, thus identifying a stronger connection between climate change and the need for 
economic resources to respond to its impacts. More generally, when discussing 
ideal or required measures, all respondents put the accent on political, and human 
and social resources, thus indicating that, to an equal extent in the Po and Syr Darya 
cases, climate change adaptation tends to be understood as a political matter before 
anything else. 

 Additionally, in both contexts, government and governance-related determinants 
were the ones to be most often mentioned in connection with proactive and transfor-
mative adaptation; although comparatively more in Italy than in Kyrgyzstan: 43 % 
vs. 33 % of total references. These fi ndings point to the fundamental role that policy 
plays in introducing measures that: (a) prevent the negative effects of climate change 
on water resources management; (b) reduce the negative effects of extreme events 
on water resources management; and (c) improve the resilience of the water system 
(see also: UNECE  2009a , pp 79–83). In Kyrgyzstan, proactive adaptation was fur-
ther signifi cantly associated to human and social resources (28 % of total refer-
ences) and infrastructure (19 %), while in Po River basin case it was information 
management (19 %) and human and social resources (17 %) that were considered as 
more important for implementing transformative adaptation. Once again, fi nances 
and risk were only limitedly related to proactive adaptation in both cases, and 
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signifi cantly less for Northern Italy than for Kyrgyzstan. Instead, reactive adaptation 
was most often linked to government and governance-related determinants in Italy 
(46 %), while in Kyrgyzstan it frequently fi gured in relation to the category of infra-
structure (37 %). 

 The chi-square statistical test revealed that these results are statistically signifi -
cant. With a p-value of 0.01, in fact, it is possible to reject the null hypothesis, 
according to which the determinants contribute to an equal extent to adaptive capac-
ity in the two cases at a 5 % signifi cance level. Thus it can be confi dently argued that 
the categories that contribute to building institutional adaptive capacity vary 
amongst the two cases. The signifi cance of the results augment even more if the 
statistical analysis is performed on the data related to the determinants (instead of 
the categories, as in the previous case), as the chances of being mistaken when 
rejecting the null hypothesis are less than 0.000001 %. 14    

6.2     Identifying Barriers to Institutional Adaptive Capacity 

6.2.1     Challenging Politics and Interests in the Po River Basin 

 In the Po River basin, the government and governance category is the one that was 
most often associated with challenges, confl icts and problems, immediately fol-
lowed by human and social resources. 15  Curiously, the determinants related to infra-
structure are the ones that were considered the least problematic, indicating that the 
construction, operationalisation and maintenance of regulating infrastructure 
seemed to occur on a regular basis, as a part of normal management practices. From 
the interviews, it also emerged that most of the problems that adaptation encoun-
tered in the water sector in Northern Italy could be attributed to the governance 
context. In general, in fact, respondents understood climate change as a phenomena 
that would only make existing problems worse, thus supporting the discourse of 
climate change as a “ threat multiplier ” (Downing  2009 ). Accordingly, present and 
future challenges in the water sector will be predominantly related to governance 
issues (Folke et al.  2005 ; UNDP  2006 ; UNECE  2009a ). Climate change-specifi c 
problems were mentioned to a signifi cant extent, particularly in the category of 
information management. In this respect, the water system in the Po River basin was 
said to be experiencing important challenges in terms of collecting and interpreting 
climate data and information, as well as integrating them into decision-making pro-
cesses (see also WWF  2003 ). 

14   See Appendix  4 . 
15   Of course, this particular distribution can be read as being related to the fact that government and 
governance and human and social resources were also the categories to be most often connected to 
adaptation responses and measures – as such, it is relatively not surprising that they were indicated 
as the ones that raised more concerns. 

6.2 Identifying Barriers to Institutional Adaptive Capacity

http://dx.doi.org/10.1007/978-3-319-15389-6_BM1


174

 In the government and governance category, barriers arose quite prominently in 
connection with the determinant of political stability. On the one hand, the volatility 
that has characterised the Italian political system in recent times (although a gener-
ally prevailing phenomenon troubling the country since the beginning of the Italian 
Republic in 1948) represents an obstacle for the effective management of water 
resources, since decisions that are taken within one administration can easily change 
when another steps in. 16  On the other hand, respondents highlighted the fact that 
administrators and politicians tend to invest only in those actions that have immedi-
ate visibility and hence positive repercussions for their political career. Discussing 
rigidity, some interviewees argued that it is not just a characteristic of Italian institu-
tions and bureaucracy, but has become part of the way in which the territory itself is 
confi gured. For example, it is known that current irrigation practices in the Po Valley 
are highly water consuming, and that new methods would be required in order to 
face more frequent situations of water scarcity in the future. However, the network 
of irrigation canals has remained unchanged for so many centuries that it is today a 
constituting part of the landscape, thus rendering its modifi cation very costly. 

 The determinant of coordination and integration raised a number of governance- 
related problems as well. For once, the different sectors that have a complementary 
role in water resources management still act in parallel, rather than in synergy. 
Moreover, the Po RBA, which was originally given competency over the coordina-
tion of the activities of the various agencies and organisations at the river basin 
level, has been progressively delegitimised in recent years, and has been provided 
with an ever decreasing budget (see also WWF  2003 ; Raggi et al.  2007 ). It was also 
said that integrated water resources management is a challenge in the Po region 
because of the lack of technical and institutional capacity to effectively implement 
it (WWF  2003 ; Sgobbi and Fraviga  2006 ). To make things worse, the legislative, 
administrative and policy framework that is in force in the water sector, in addition 
to being fragmented and often blatantly disregarded, does not explicitly mandate for 
climate change adaptation (Raggi et al.  2007 ; Sgobbi and Fraviga  2006 ). 

 According to interviewees, participatory processes and confl ict resolution mech-
anisms were not opportunely institutionalised, which means that they only occur in 
response to ad hoc situations. This hinders the system’s capacity to prevent future 
tensions and disagreements. Nevertheless, some respondents also pointed out that 
involving stakeholders in the decision-making process was not always an easy or 

16   Since its inception in 1948, the Republic of Italy has had 62 governments. Since the average 
duration of a government is fi xed by the Italian Constitution to a 4-year term, this data is indicative 
of the high instability that characterises Italian politics. The Italian system has typically been 
regarded as a deviant case in the political science debate about governmental systems, since the 
country was said to lack the basic pillars that constitute modern democracies, namely: the possibil-
ity of governmental alternation within democratic institutions, the existence of political parties in 
competition with each other and the presence of reciprocally legitimised political forces (Salvadori 
 2001 , p 14). As such, Italy has been defi ned as a “partitocracy” (e.g., Calise  1994 ) whereby the 
power over public policy and indeed, over the life and death of Italian governments, is shifted away 
from the formal governmental institutions and falls into the hands of political parties, their general 
secretaries and leaders (Calise  1994 ). 
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ideal mission. For once, participation may give rise to even more confl icts because 
contrasting interests and needs have to be addressed at the same time. Furthermore, 
stakeholders may not be adequately informed about the specifi c problems under 
discussion. For example, if they are not aware of the different degrees of vulnerabil-
ity of the territory, their decisions risk leading to maladaptation. Similarly, respon-
dents denounced the relative absence of confl ict resolution mechanisms for water 
resources management: some attempts in this sense have been made with the River 
and Lake Contracts in 2003, but only in the Lombardia region. Furthermore, their 
non-institutionalisation has meant that the opportunity to use these tools in “nor-
mal” circumstances is lost (Riva and Cucca  2007 ; WWF  2003 ). 

 In the human and social resources category, barriers (primarily related to the 
governance dimension) were mostly discussed in association with the determinant 
of perceptions, prioritisation and sensitivity. In fact, according to respondents, there 
was still a limited understanding of climate change and its consequences for the 
water sector. Climate change tended to be related, especially by the general public, 
only to the reduced availability of water resources. In addition, the general view was 
that the impacts of climate change will be felt in the longer-term, and hence do not 
represent an immediate threat today. These preconceptions, coupled with the cur-
rent situation of the Italian environmental sector, reportedly affected by a dramatic 
lack of resources, resulted in the relegation of adaptation to the bottom of the politi-
cal agenda. 

 Likewise, interviewees denounced the inexistence of a serious interlocutor at the 
national level on environmental issues. The Ministry of the Environment, due to 
recent budgetary cuts, was described as ‘a phantom’, and no other institution has 
taken up its role. Related to these problems was the reported inexperience of institu-
tions in the basin to manage certain ‘extraordinary’ situations; one respondent 
stressed the fact that while fl oods are relatively well-understood by administrators 
and water managers, due to their frequent occurrence in the past, droughts and situ-
ations of water scarcity are relatively new phenomena. Consequently, the water gov-
ernance system has not integrated them yet into its operational routines, which 
means that no permanent and expert staff is dedicated to manage water scarcity – 
solutions are found on an ad hoc basis. Notwithstanding this, if the problem persists 
in time, different, more institutionalised responses will be required (see also CIPRA 
 2011 , p 20). 

 As already noted in Chap.   4    , strong interest groups in the Po River basin often-
times skewed the decision-making process in their favour, thus blocking efforts 
towards adaptation if the latter risked resulting in a negative change of the status 
quo. The Po River basin is situated in the very rich economic region of Northern 
Italy, which implies that water serves multiple scopes. Confl icts between users can 
arise with scarcity, but also in regular times if the interests of one group are better 
represented than the interests of another, equally or more powerful, group. Often, in 
fact, considerations driven by the profi t of a minority prevail over decision-making 
aimed at ensuring what is best for the water system as a whole, which eventually 
leads to the overexploitation and degradation of the resource (Scholtz and Stiftel 
 2005 ). Since water is considered and treated in Italy as a public good, it is almost 

6.2 Identifying Barriers to Institutional Adaptive Capacity

http://dx.doi.org/10.1007/978-3-319-15389-6_4


176

inevitable that its management becomes subjected to the interests of political actors, 
a situation that is especially common in regional and provincial administrations. 

 Also the determinant of social and institutional capacity was said to represent a 
challenge, particularly at lower governance levels where there are less resources to 
hire competent staff. One of the situations that respondents denounced more fre-
quently was the voluntary character of participation in certain users’ associations, 
which, while ensuring that political interests are kept out of the decision-making 
process, can cause the lack of professional and technical fi gures in the long-term. 
Similarly, respondents lamented that the limited budget they have at their disposal 
makes it impossible to ensure that experts are employed on a permanent basis, 
which, in turn, compels the organisation to rely on interns or short-term positions 
only. 17  

 Amongst the information-related determinants, the ones that were most often 
mentioned in connection with barriers were climate and scientifi c information and 
communication and awareness-raising. As for climate and scientifi c information, 
respondents denounced the fact that there are still some aspects of the water system 
that have received little attention. For example, not enough research has been 
devoted to the quality status and availability of groundwater resources. As for com-
munication and awareness-raising, it was argued that it is diffi cult to make people, 
both the general public and policy-makers and administrators, understand what cli-
mate change is, since the available knowledge on this topic remains very “scien-
tifi c” and hence not immediately graspable by the layman. Research institutes have 
started engaging in this translation work, but especially politicians in the provinces 
and municipalities were said not to be very receptive, as they have other shorter- 
term priority issues to address. 

 The determinant of monitoring, assessment and evaluation was indicated as pos-
ing a number of problems, mostly because the monitoring of both water resources’ 
quality and withdrawals, as well as the implementation of related legislation and 
policies were not performed in a constant and transparent way (Sgobbi and Fraviga 
 2006 ). In fact, M&E tools, in the case of the Po River basin, are not well integrated 
into the decision-making process, which represents a deviation from what is recom-
mended by the European Union, and hampers the system’s fl exibility to introduce 
revisions and modifi cations of policies and actions. Furthermore, respondents 
pointed to the fact that data and information sharing did not always happen in a fl uid 
manner. This, as far as climate information was concerned, is a consequence of the 
limited coordination and dialogue between the organisations producing the infor-
mation and those using it. 

 As the above analysis abundantly highlighted, budget represents an important 
source of challenges for the water sector in the Po River basin (and in Italy more 
broadly). In the interviews, budget was considered to be insuffi cient for institutions to 
perform their various tasks in terms of water resources management, despite the reported 
attempts to rationalise existing resources, especially human and informational ones. 

17   Cit. from interview with respondent at research sector level (two researchers), conducted by the 
author in the Piedmont Region (Italy) on July 10–11, 2011. 
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In addition, respondents denounced the misallocation of the already limited fi nances 
(Engle and Lemos  2010 ). This problem was particularly discussed by researchers, 
who have to engage in international projects and partnerships with other institu-
tional actors in order to make leverage of available resources and knowledge as the 
only possible solution to this crisis (CIPRA  2011 ). 

 Although the determinants in the infrastructure category were comparatively less 
mentioned in association with barriers than all the other determinants, it is neverthe-
less worth mentioning them. The determinant of material resources is the one that 
was predominantly associated with challenges and confl icts. This is primarily 
because, in the view of respondents, addressing risks with “hard” infrastructural 
measures, as it has been the tendency in the past (and still is, partly, at present) sim-
ply transfers risks in time and space, without really addressing them. In turn, this 
creates confl icts between users if, for example, the risk is solved upstream and 
transferred downstream. In addition, since there remains a wide margin of uncer-
tainty over the level of vulnerability of the different geographies of the basin, rigid 
interventions that are diffi cult to be modifi ed or reversed if future conditions change 
drastically or in unexpected directions may be inadequate (Parry et al.  2007 ). In the 
words of the UNECE, “ measures that are highly infl exible or where reversibility is 
diffi cult should be avoided ” (UNECE  2009a , p 78). 

 It should be noted that these results do not appear to be statistically signifi cant. 
The Chi-square test that was performed on the data on multi-level governance and 
barriers to adaptive capacity in the Po River case, in fact, results in a high p-value 
(0.69) which does not allow signifi cantly stating that the different categories of 
determinants actually have a different impact on barriers to institutional adaptive 
capacity. 18   

6.2.2     Challenges to Institutional Adaptive Capacity 
in the Syr Darya River Basin 

 In the case of the Syr Darya River basin, the categories that were most often men-
tioned in association with challenges, confl icts and problems (understood as “barri-
ers” to adaptive capacity in the present context) were government-governance (85 
cross-references) and human and social resources (85 cross-references). Barriers 
were predominantly associated with governance aspects. Of course, this observa-
tion should not be interpreted in the sense that climate and water-related problems 
did not affect Kyrgyzstan at all, on the contrary. However, they were not  perceived  
by respondents as the most salient challenges. 19  Once again, this fi nding would 

18   See Appendix  4 . 
19   The specifi c climate impacts that are expected for Kyrgyzstan have already been highlighted in 
Chap.  5 . Nevertheless, Kyrgyzstan also suffers from serious problems of water pollution, partly 
inherited from the Soviet period. More specifi cally, some of the problems that have been identifi ed 
in the Kyrgyz water sector are: (i) low water use effi ciency (including leakage from irrigation and 
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seem to confi rm the proposition that eventual confl icts over water resources will be 
triggered by political and social factors, rather than by conditions of scarcity  per se , 
and that climate change will only amplify existing problems (see also UNDP  2006 ; 
Downing  2009 ; Ostrom et al.  1999 ). 

 In the government and governance category, the water management paradigm is 
the determinant that was most often connected with barriers to adaptive capacity, 
especially when conjugated at the river basin level. This can be read as an indicator 
of the negative role that tensions and confl icts with neighbouring countries played 
also in terms of climate change adaptation. In fact, according to the literature, cli-
mate change will probably hit hardest in transboundary water management situa-
tions, given the increased diffi culty for countries to manage shared waters 
(Timmerman and Bernardini  2010 ). Likewise, respondents expressed the idea that, 
for now, there is not a comprehensive and integrated strategy regulating how to best 
utilise and protect water resources. Only bits and pieces of legislation are in vigour, 
concerning, for example, the allocation of quotas within regionally agreed water 
abstraction totals. In turn, this hampers the development of a common strategy for 
climate change adaptation at the regional level, and hence also at the state one. Yet, 
it is recognised that the inclusion of climate change provisions in regional plans 
would be a required fi rst step towards implementing adaptation nationally. One 
respondent even commented that “ these measures could facilitate a regional 
approach to water distribution challenges in Central Asia ”. 20  

 The fragmentation of the water management paradigm was identifi ed as one of 
the most critical barriers to adaptive capacity. As already discussed, the decentrali-
sation reform of the Kyrgyz water sector, initiated by the 2005 Water Code (Kyrgyz 
Republic  2005 ), fundamentally resulted in the delegation of water management 
functions and responsibilities to a number of different authorities at different levels, 
without nevertheless mandating for coordination and monitoring. 21  In addition, 

water supply networks; (ii) avoidance of pumped water sources for drinking use, and recourse to 
surface water sources (which, however, are un-protected from contamination and lead to water 
supplies which are potentially unsafe and often susceptible to high turbidity when river fl ows are 
high); (iii) ineffi cient allocation of water resources internally and to downstream countries; (iv) 
insuffi cient surface/groundwater quantity and quality monitoring; (v) diffuse and point source pol-
lution of water resources deriving from, e.g., discharges from wastewater treatment works operated 
by municipal water enterprises, discharges from industrial and commercial enterprises directly to 
water bodies with or without prior treatment by that enterprise, and discharges from tailing dams 
for mining activity (including radioactive uranium); (vi) incomplete coverage of improved water 
supply and sanitation; (vii) intermittent and unreliable piped water supply; and (viii) poor opera-
tional effi ciency of water infrastructure (OECD  2011 ). 
20   Cit. from interview with respondent at international level (IO Project Manager), conducted by 
the author in Bishkek (Kyrgyzstan) on October 1, 2011 
21   Until October 2009, the Department of Water Resources was the formal national authority for 
water resources management and for the management of state irrigation and drainage systems 
simultaneously. In 2010, however, this entity was abolished and substituted by a State Committee 
of Water Resources. In October 2011, in correspondence of the fi rst elections of the newly estab-
lished parliamentary Republic (following on 1 year of Interim Government), this body was again 
replaced by the SCWEM (Orolbaev and Valentini  2010 ). 
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there seemed to be a low level of integration especially of water and agriculture 
adaptation measures into other national programs, due to the high level of policy 
sectorisation that characterises the Kyrgyz political context. More generally, it was 
observed that many of the integration/coordination activities promoted and required 
by the Water Code were not occurring in practice. For example, the issuance of 
abstraction and discharge permits was still in the hands of separate agencies, and the 
same discourse is valid for the management of water quality and water availability 
aspects, as well as surface and ground waters. 

 Political stability and the problem of corruption were mentioned as signifi cant 
barriers hampering the introduction of a strategy for climate change adaptation. For 
once, the diffi cult political situation of the country was said to impede long-term 
planning and programming. In addition, the diffused corruption that permeates the 
Kyrgyz decision-making system distorts the list of political priorities, driving con-
cerns related to climate change further away from the top. External donors are 
becoming increasingly worried and sceptical about investing in the country, as their 
resources have previously disappeared or have not been allotted for the right pur-
poses. At the more local level, water users denounced the common occurrence of 
episodes of bribery within WUAs. These resulted in some farmers (generally the 
wealthier ones, located upstream) having more rights than others in terms of how 
much water they are allocated and permitted to consume. 22  For example, respon-
dents explained that ditch-riders, hired by WUAs to control water distribution, were 
frequently corrupted to assign water out of the agreed schedule. This phenomenon 
was attributed to the absence or weak enforcement of laws and regulations by 
WUAs, as well as by  rayon  and  oblast  governments. Not only insuffi cient controls 
would seem to negatively affect the accountability of management and executive 
bodies, but they also encourage the overall poor performance of WUAs, and 
decrease the confi dence of farmers in their work. 23  

 The determinant of risk and emergency management was also discussed in rela-
tion to the challenges and problems hampering the prospects for adaptation in the 
Kyrgyz water sector. In particular, international respondents denounced the total 
lack of understanding, from the side of national decision-makers especially, of the 
need to introduce a discourse on prevention in the country. The DRM sector remains 
focused on interventions ex-post, thereby not allowing for the implementation of 
protection measures, which would instead guarantee important economic savings 
(as noted by Folke et al.  2005 ). At present, the funds for mitigating the conse-
quences of natural disasters come from the state budget and administrative- territorial 
divisions, but only cover 10 % of the damages caused by disasters to the population 
(GFDRR  2010 ). 

 The bureaucratic characteristics of the administrative and institutional system of 
the Kyrgyz Republic, inherited from the Soviet Union, were indicated as an obstacle to 
the easy and rapid introduction of new measures aimed at climate change adaptation 

22   These results coincide with the fi ndings that were reported by Alymbaeva in her study on WUA’s 
performance in Kyrgyzstan (Alymbaeva  2004 , p 45). 
23   These fi ndings are in line with what is reported by (Herrfahrdt et al.  2006 , p 140). 
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(see also World Bank  2012 ). Particularly this regarded the lack of adequate policy-
making structures and the prevalence of a culture of control and exercise of power 
through decree. Respondents illustrated this aspect by mentioning, for instance, the 
excruciatingly long process for the preparation of a National Adaptation Strategy. 
Some international organisations also denounced the complex bureaucratic proce-
dures that are required to initiate and implement projects, which often discourage 
them from working in the country in the fi rst place. Indeed, the presence of interna-
tional donors in Kyrgyzstan was very limited before the events of June 2010, when 
organisations such as UNDP, UNICEF, ACTED or the International Red Cross were 
almost ‘forced’ to intervene in Kyrgyzstan as a consequence of the civil confl ict 
(ICG  2012 ). 

 Related to the rigidity of Kyrgyz institutions is the reference to the legislative, 
administrative and policy framework as a barrier to climate adaptation. This is 
because, as respondents eloquently explained, legislation on climate change adapta-
tion is non-existent in the country. In addition, the Kyrgyz water sector, and the 
environmental sector more generally, were described as being affected by the clas-
sic “ implementation gap ” (World Bank  2012 , p 4). Accordingly, it would seem to be 
quite commonplace in Kyrgyzstan to pass legislation or establish institutions that 
then fail to operate in practice because authorities do not understand their content, 
or have very strong incentives to continue existing practices. While it is frequently 
donors that promote legislative changes on the assumption that these will 1 day 
translate into practical reforms, what they fail to do is to discuss and work through 
realistic implementation plans, including resource requirements and appropriate 
behavioural changes, with the relevant domestic authorities (see also: World Bank 
 2012 ). 

 Participatory mechanisms were rarely indicated as problematic, although some 
issues were raised in relation to the informational vacuum that exists about the man-
date, functions and decisions of WUAs, which, in turn, hampers the capacity of 
farmers to take part in their activities. 24  More specifi cally, as far as WUAs are con-
cerned, some respondents argued that water users are not always involved in man-
agement decisions in practice, which, as a consequence, risks converting WUAs 
into “ mere water supply organisations rather than real water users associations ” 
(Herrfahrdt et al.  2006 , p 145). In addition, as many WUAs’ directors occupied 
leading positions in the Soviet  kolkhozes  (collective farms) (and, as a consequence, 
remain infl uential today), farmers, instead of performing water management-related 
tasks on their own, often prefer delegating responsibilities to their leaders (see also 
Wegerich  2000 ). The success of WUAs, therefore, appears to depend fi rst and fore-
most on their leaders (Wegerich  2000 ); a factor that can act in a positive sense. This 
is the case if the leader has a strong personality and is motivated to achieve collec-
tive outcomes, but it can also have very negative consequences if the leader does not 
represent the interests of water users. 

 In the human and social resources category, the determinant that was deemed to 
be the most important source of problems was the social and institutional capacity 

24   This fi nding aligns itself with Alymbaeva ( 2004 ). 

6 Resistant, Reactive or Proactive Institutions?…



181

one. For once, respondents pointed to a generalised lack of awareness of issues 
related to climate change within national and subnational governments. In contrast, 
at the more local level, there appears to be a major understanding of climate change 
and its impacts. Farmers, for example, although they did not refer explicitly to cli-
mate change, were aware of the fact that weather patterns are altering, and that in 
recent years more situations of water scarcity have occurred. Since they are likely to 
have experienced similar situations in the past, farmers also knew, at least to a cer-
tain extent, how to deal with these changes. Nevertheless, their experience remained 
employed on an ad hoc basis and was not refl ected in more widespread practices 
that could benefi t other villages/regions/communities in the country. In addition, it 
was not farmers that took decisions in the water sector, but bureaucrats and admin-
istrators with far less practical competencies. The other side of the coin, however, is 
that farmers and water users also generally lacked the political experience that is 
necessary for managing water resources in a coordinated and integrated way, and 
this represented a problem especially within WUAs. Since the salaries tend to be 
very low, moreover, it was diffi cult for WUAs to hire qualifi ed staff. Not only did 
this hold valid for irrigation specialists, but also for managers that are able to ade-
quately fulfi l their administrative duties, such as the drafting of plans or budgets. 

 The determinant of group relations and representation of interests was also men-
tioned in connection with barriers to adaptation, mostly referring to the ethnicity 
dimension, according to which not all groups in Kyrgyzstan would have access to 
the same amount of adaptation options, especially in the Fergana Valley. 25  However, 
the ethnic component  per se  did not fi gure so prominently as a barrier to adaptive 
capacity. Refl ecting on what has already been suggested by earlier research on this 
topic, the interpretation of confl icts in ethnic terms should be in principle avoided in 
the Central Asian region. While it is clear that the limited availability of water 
resources represents an important source of tensions, and the dysfunctional state of 
infrastructure contributes to fuelling the competition between groups over their con-
trol and use, most often than not these are more socio-economic problems than 
inter-ethnic ones (Bichsel  2005 ). 

 All the determinants included in the fi nances and risk category were basically 
identifi ed as barriers to adaptive capacity, although to a different extent. The deter-
minant that seemingly caused more problems was the budget one. Economic con-
straints were partly attributed to the overall poverty of Kyrgyzstan, but some 

25   The Fergana valley is an intermountain depression in Central Asia, between the mountain sys-
tems of the Tian Shan in the north and the Gissar-Alai in the south. Although the valley forms a 
single, continuous geographic unit, it is politically very divided. At present it encompasses three 
provinces of Kyrgyzstan (Osh, Jalal Abad and Batken), three provinces of Uzbekistan (Andijan, 
Fergana and Namangan) and the Sogd Province in Tajikistan. The Fergana valley forms the back-
bone of agriculture in Central Asia. Some 45 % of the irrigation areas of the Syr Darya basin, in 
fact, are located here. Ethic divisions and resource scarcity make this region particularly vulnera-
ble to violence, which has already occurred in 1990, when bloody clashes between inhabitants of 
the Kyrgyz town of Osh claimed over 300 lives, or earlier, in 1989, when hundreds of the 
Meskhetian Turks were killed in the Uzbek town of Fergana in what was called one of the most 
dramatic episodes of inter-ethnic relations in the Soviet Union (Votrin  2003 , p 22). 
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respondents also alluded to the lack of political willingness to allocate funding to 
the environmental sector, especially given the struggle that the country is  conducting 
to meet its economic development and poverty reduction objectives. At the local 
level, budgetary problems especially touched WUAs. Pursuant to the 2005 Water 
Code, WUAs are supposed to collect two types of fees: (a) a water fee payable to 
the government for water transportation; and (b) an O&M fee retained by the WUA 
to cover its operational and administrative expenses. These two payments are col-
lected from farmers in a single instalment, which can be done in cash and in-kind 
(crops) (Alymbaeva  2004 , p 54). However, the average collection rate was reported 
to be between 47 % and 69 % (Alymbaeva  2004 , p 54), which clearly does not 
ensure the fi nancial sustainability of WUAs. In turn, the lack of fi nancial resources 
impairs the capacity of WUAs to perform their tasks, and results in: (a) the shortage 
of equipment (transport, communication, data processing, etc.) to operate, maintain 
and rehabilitate irrigation systems (Herrfahrdt et al.  2006 , p 139); (b) their inability 
to take over all relevant infrastructure, which in many cases are left in the hands of 
the district governments (Herrfahrdt et al.  2006 , p 140); and (c) low salaries that 
hinder the possibility for WUAs to hire qualifi ed staff (Herrfahrdt et al.  2006 , 
p 140). 

 Interestingly, the determinant of fi nancial instruments was the one that respon-
dents mentioned less frequently, mostly because fi nancial instruments are not yet 
particularly widespread in the country (OECD  2011 ). One respondent made an 
important comment on the limited access of water users, especially farmers, to loans 
from local banks because of high interest rates (see also Alymbaeva  2004 , p 62). 
Although microfi nance starts to be considered as a viable measure to reduce the 
climate vulnerability of the poorest communities, thereby also embedding the 
potential to contribute to adaptation (see, e.g. Agrawala and Carraro  2010 ), its 
development in Kyrgyzstan is still at a very infant stage. Indeed, none of the micro-
fi nance institutions that are currently present in the country were reported to engage 
in climate change adaptation directly. 26  

 External donors were mentioned in connection with barriers to adaptation, too. 
Mostly this was because their particular presence in the country gave rise to a num-
ber of problems. For one, interventions carried out by international actors risked not 
being sustainable, as the government often left climate change adaptation in their 
hands without contemporarily building the required institutional capacity to take 
over the same role in the future. Secondly, the staff of international organisations 
often came from Western countries and had little knowledge of the local cultural 
and social characteristics. Therefore, it turned to be very complicated for them to 

26   Kyrgyzstan’s largest rural fi nance institution is The Ayil Bank (formerly known as the Kyrgyz 
Agricultural Finance Corporation). It was established in 1998 with funding assistance from the 
World Bank and other international donors with the aim to provide credit to private farmers as part 
of the restructuring of rural economy. Other microcredit companies in Kyrgyzstan are Kompanion, 
Bai Tushum, and Finca, all working with the support of international donors, also collaborating 
with them in the implementation of some projects at the local level (e.g., Kompanion collaborates 
with the Swiss NGO Helvetas by releasing educational loans for youth). Source: information col-
lected by the author during fi eldwork. 
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propose interventions that were respectful of the environment and traditions of the 
Kyrgyz people. Finally, the widespread presence of international organisations and 
donors in the country, especially since the June 2010 events, has sometimes resulted 
in the duplication of their functions and consequent dispersion of resources. The 
Joint Country Support Strategy (JCSS) that donors have agreed upon already in 
2006 attempted to address this last problem (JCSS  2006 ). Nevertheless, the JCSS 
remained silent on how to avoid competition between local actors to access external 
funds, another phenomenon that has allegedly limited the effectiveness of donors’ 
interventions. 

 In the information management category, climate and scientifi c information were 
mentioned in connection with barriers to adaptation as respondents denounced their 
insuffi ciency and exclusion from the decision-making process. Also the lack of reli-
able statistics on socio-economic indicators was considered to be an important 
impediment to the formulation of sound interventions. Monitoring, assessment and 
evaluation were also seen as problematic. Interestingly, stakeholders described a 
situation in which the main problem was not the absence of tools and infrastructure 
for this task. In fact, compared to other countries, for example in the Sub-Sahara 
African region, where infrastructure was never built to start with, Kyrgyzstan has 
inherited from the Soviet Union a complex network of monitoring stations. However, 
this infrastructure has not been regularly updated and maintained and, therefore, 
throughout the years, has fallen in dismay. Today, Kyrgyz hydrologists cannot prop-
erly monitor water quality and quantity, and meteorologists have problems in col-
lecting valid climate and weather information. In this sense, the two determinants of 
material resources and infrastructure and their operation and maintenance – or, 
more fi ttingly, the lack thereof – were mentioned as barriers to adaptive capacity. In 
particular, respondents described the unsatisfactory situation of Kyrgyzstan’s obser-
vational network and hydro-meteorological infrastructure (World Bank  2009 ). The 
introduction of automated technologies, generally supported by international 
donors, did not help hydro-meteorological services meet the modern requirements 
that would be necessary for effective forecasting (World Bank  2009 ). 

 Also the determinant of information and data sharing was mentioned as a barrier 
to climate change adaptation, especially in its regional dimension, and for the same 
reasons that have already been discussed in relation to the international relations 
determinant. More specifi cally, respondents pointed to the fact that current adapta-
tion to climate change (or the lack thereof) is characterised by scientifi c uncertainty 
and a low level of policy-science dialogue. The reduced incentives to share data 
across institutions aggravate this situation, and lead to the insuffi cient availability of 
support tools and adaptation planning methods for decision-making purposes. 

 In the infrastructure category, the three determinants of technology, technical 
assistance and innovation were only limitedly connected with barriers to adaptive 
capacity, and seemed to play a positive role instead. However, one specifi c issue was 
discussed in relation to the determinant of innovation. In fact, from the interviews, 
it emerged that in some villages innovation, equated with interventions aimed at 
providing standardised new technology, was clearly constrained by a dominant cul-
ture, which frowned upon doing things differently. This culture could not even be 
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challenged by the introduction of ‘approved’ innovation by external authorities or 
experts. Opportunities to fi nd out where, how and by whom local innovation was 
happening were thus being missed. 27  

 As in the case of Italy, however, these results do not appear to be statistically 
signifi cant, and should therefore be taken with caution. The Chi-square test that was 
performed on the data on multi-level governance and bridges to adaptive capacity in 
the Syr Darya River case, in fact, results in a high p-value (0.38), which does not 
allow signifi cantly stating that the different categories of determinants actually have 
a different impact on institutional adaptive capacity. 28   

6.2.3     Comparing Obstacles to Institutional Adaptive Capacity: 
Politics or Finances? 

 Comparing the barriers to adaptation that respondents mentioned in the two case 
studies under review is a useful exercise in order to identify not only the conditions 
that determined adaptive capacity, but also those that potentially hampered it. In 
turn, this is a fundamental precondition to be able to propose solutions that could 
transform obstacles into effective enablers of adaptive capacity. 

 A fi rst look at the references to the different categories of determinants in asso-
ciation with barriers reveals that problems were particularly found in the govern-
ment and governance category in Northern Italy (38.7 % of total references), while 
in Kyrgyzstan they were more common in the fi nances and risk category (27.9 %). 29  
Fundamentally, therefore, it could be said that in Italy it is politics that gave rise to 
most of the obstacles to climate change adaptation, while in Kyrgyzstan the chal-
lenge was more of a fi nancial type, i.e., economic resources are simply insuffi cient 
to pay for adaptation measures. 

 In both contexts, human and social resources caused one fourth of the total bar-
riers to adaptation. In Kyrgyzstan the same percentage also referred to government 
and governance determinants, which hence seemed to be less problematic than in 
the case of Northern Italy. Also, in Kyrgyzstan, information management was asso-
ciated with barriers to adaptation more often than infrastructure (11 % vs. 9 % of 
total references), while the opposite is true for Northern Italy – there, infrastructure 
represented a barrier in the 19 % of the cases, while this percentage dropped to 12 % 
for information management. For Kyrgyzstan, problems related especially to infor-
mation sharing at the regional level, which allegedly impeded the elaboration of a 

27   These fi ndings are in line with Levine et al. ( 2011 ). 
28   See Appendix  4 . 
29   See Appendix  3 . 
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common strategy for climate change adaptation. In Northern Italy, reliance on a 
“hard infrastructural” approach to adaptation was said to be insuffi cient and inade-
quate to respond to future climate challenges. 

 In both contexts, climate- and water-related challenges were mentioned much 
less frequently than governance ones. Once again, this confi rms the general 
 observation that problems in the water sector are today prevalently of a governance 
nature, and that climate change will only represent an additional factor of pressure. 
This holds valid for both the Syr Darya and Po River basins, despite the profoundly 
different nature of their governance and institutional systems. For climate and 
water-specifi c challenges, information-related determinants were mentioned more 
often than all the other ones in both Northern Italy and Kyrgyzstan. These results 
point to the high level of uncertainty that still surrounds the issue of climate change, 
but also to the generalised lack of adequate and suffi cient data and information, as 
well as opportunely downscaled climate models and monitoring systems to address 
its impacts. With the exception of the fi nances and risk category, which was never 
mentioned in any of the two sites in relation to climate-specifi c barriers, government 
and governance and infrastructure followed information management in terms of 
absolute number of cross-references with climate-specifi c challenges. 

 Instead, governance-related barriers were primarily discussed in association with 
government and governance determinants in both Northern Italy and Kyrgyzstan 
(29.1 % and 25 % of total references, respectively). The same holds true for deter-
minants in the human and social resources category. In Northern Italy, the catego-
ries of fi nances and risk and information management were only mentioned 10 % of 
the times, while they were called into cause as barriers to adaptation much more 
often in the case of Kyrgyzstan (17 % of total references). Finally, the infrastructure 
category was only limitedly associated to barriers towards adaptation in both cases 
(8.3 % vs. 4.9 % of total references, respectively), which is somehow intuitive as 
infrastructure, because of its technical nature, tends to give rise to less governance- 
related problems. 

 The chi-square statistical test revealed that these results are not very signifi cant. 
With a p-value of 0.15, in fact, it is not possible to confi dently reject the null hypoth-
esis (according to which the determinants constitute barriers to adaptive capacity to 
an equal extent in the two cases), and to hence argue that the categories that hamper 
institutional adaptive capacity actually signifi cantly vary in the two cases. However, 
if the analysis is performed on the determinants, instead of on their aggregation into 
categories, the signifi cance of the results increases (p-value of 0.15), making it pos-
sible to say that the extent to which the hypothesised determinants actually block 
adaptation measures to occur is different in the two cases of the Po River basin and 
the Syr Darya River basin. 30    

30   See Appendix  4 . 
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6.3     The Multi-level Dimension of Adaptive Capacity: 
Discussion 

 As evidenced in the two previous sections, in both the Po and Syr Darya River cases 
the multi-level governance dimension was crucial to understand the ways in which 
institutional actors interacted with each other towards putting in place (or not) cer-
tain adaptive outcomes. In this section we want to compare the two water gover-
nance systems under review in terms of how the multi-level dimension played out 
in shaping the relationships and defi ning the impacts of the hypothesised determi-
nants of adaptive capacity. Before starting this exercise, however, it is important to 
note that not all the governance levels were equally represented in the two cases in 
order to refl ect the different importance that institutions and institutional actors have 
in the considered water systems. 31  For example, international actors in Kyrgyzstan 
played a fundamental role in water resources management, especially in terms of 
addressing the prospected impacts of climate change. Therefore, the international 
level was strongly represented in the interviews. In Italy, this was clearly not the 
case; the only international component related to the European Union, which indi-
rectly infl uenced water management in the Po River basin through international 
research projects and guidelines and regulations. In the Po River basin, sub-national 
authorities, and particularly regional administrations, were the actors that played the 
most signifi cant role in terms of water resources management, and were therefore 
interrogated more often than international ones. 

 Some interesting differences can also be noted at the national level, which was 
comparatively more represented in the Kyrgyz case. This observation does not indi-
cate that state authorities have a lower signifi cance in water resources management 
in Italy than in Kyrgyzstan. Rather, while the Syr Darya River basin was approxi-
mated to the entire country of Kyrgyzstan, the Po River basin only falls in one part 
of Italy – quite naturally, as a consequence, national authorities would have a minor 
role to play there. The local level was almost equally represented across the two 
cases, and the same discourse holds true for civil society. In Kyrgyzstan, the research 
sector, being predominantly state-owned, was merged with the national level. In 
Italy instead, research was indicated under a separate category to highlight its very 
specifi c and independent views on the issues under discussion. 

 Shifting the comparison to governance processes, it is interesting to note that 
international projects were discussed more often in the Po River case than in Syr 
Darya one – a fi nding that would seem somehow counterintuitive given the previous 
remarks related to the important role of international organisations, non- 
governmental organisations and donors in water resources management and climate 
change adaptation in Kyrgyzstan. The emphasis that Italian respondents put on this 
dimension, however, can be read as a symptom of the fundamental role that external 
donors are increasingly coming to play in the country to compensate for the dimin-
ishing economic resources and problematic situation in which the environmental 

31   See Appendix  3 . 

6 Resistant, Reactive or Proactive Institutions?…

http://dx.doi.org/10.1007/978-3-319-15389-6_BM1


187

sector is found. This prevailing context is a result of the economic crisis, but also, 
and quite importantly, of a generalised tendency on the part of politicians and 
administrators to consider the environment as a second-order problem, relegating it 
behind other more pressing (and more acclaimed by the electorate) concerns. In 
other words, in both the Italian and the Kyrgyz cases, the impossibility and/or inca-
pacity of local and national actors to tackle the climate change challenge was simply 
addressed by relying, to a more or less important extent, on external subjects to 
come up with solutions and adequate interventions. Some responses were also pro-
posed by individual or groups of water users within small-scale territorial units, but 
they remained isolated and fragmented, and were not included in a more integrated 
and comprehensive strategy at the river basin level. 

 Interestingly, both countries have attempted to reform their water sector towards 
implementing the IWRM approach, thereby decentralising decision-making func-
tions according to the principle of subsidiarity. Nevertheless, IWRM still presents 
signifi cant challenges, which have impeded, to date, the initiation of a discourse on 
integrated  and adaptive  water management. The adoption of a river basin approach 
was particularly problematic in Kyrgyzstan, given the strained relationships with its 
Central Asian neighbours. For the Po River basin instead, problems arose internally 
between powerful interest groups – administrators and politicians at different sub- 
national levels that are unwilling to portion the benefi ts they derive from water 
resources. 

 Interestingly, the statistical analysis that was performed to assess the signifi cance 
of the difference between the two cases in terms of how much each governance 
level/process contributed to barriers and bridges to adaptive capacity revealed that 
these results can be taken with a high degree of confi dence. In fact, the p-values 
resulting from the chi-square test run on the data on governance levels and barriers 
and bridges to adaptive capacity correspond to 0, indicating that the null hypothesis 
can be rejected with confi dence. 32  

6.3.1     Bridges at Multiple Scales: Local Action, National 
Regulation, International Financing and Cooperation 
to Build Institutional Adaptive Capacity 

 Looking at the distribution of references to adaptive responses and measures accord-
ing to the different governance levels that were considered in this study reveals that 
adaptation was mostly discussed at the international level in the Syr Darya River 
basin (60.8 % of total references to adaptation), and at the sub-national level in 
the Po River basin (38 %). 33  In the case of Kyrgyzstan, this refl ects the previous 

32   See Appendix  4 . 
33   The distribution of absolute and relative references to adaptation measures and responses across 
governance levels is presented in Appendix  3 . 
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considerations according to which the discourse on climate change adaptation has 
actually been initiated by – and still prevalently rests within – international organ-
isations and donors. As a result, they have substantially taken over the role of the 
national government and other decision-making authorities on a number of develop-
ment-related matters, including water resources management and climate change 
adaptation. Instead, in the Po River basin, institutional actors at more localised lev-
els, prevalently regional administrations and water users, are starting to implement 
adaptation measures under the important guidance of the Po RBA. This trend mir-
rors the more generalised move towards decentralisation that has characterised 
many policy sectors in Italy, and that has resulted in the transfer of decision-making 
powers and administrative functions to sub-national authorities at the expenses of 
national ones, on the basis of the principle of subsidiarity. 

 The national level was found to be more important for adaptation purposes in the 
case of the Po River (despite its basin constitutes only one part of the Italian terri-
tory) than in the one of the Syr Darya River (23 % of total references in Italy verses 
10 % in Kyrgyzstan). The same discourse holds valid for civil society (6.8 % in Italy 
verses 5.4 % in Kyrgyzstan). This disparity is likely to be due to the fact that Italy, 
despite the current economic crisis, remains a rich and developed Western country, 
in which the state retains most of the economic, social, institutional and material 
resources that are required to address the issue of climate change. In addition, Italy 
is part of the European Union, where the discourse on climate change, mostly in 
terms of mitigation but increasingly also in terms of adaptation, is high on the politi-
cal agenda, thereby infl uencing the attitude of member states in this sense. On the 
contrary, Kyrgyzstan is a country of recent independence, in the midst of a diffi cult 
transition from socialist to market economy, surrounded by neighbours competing 
for water and energy resources, and currently experiencing grave socio-economic 
problems that result in high levels of poverty and political instability. 

 Italy can also profi t from a vibrant and well-established civil society, which in 
Kyrgyzstan instead, after decades of communist regime, is more a novelty. Water 
users in the Po River basin are constituted into powerful associations, which have 
direct linkages and infl uence over the decision-making process at national, sub- 
national and local levels. In Kyrgyzstan, water users are prevalently poor farmers 
that lack almost any form of representation in the political process, and whose inter-
ests and needs tend to be blatantly ignored. 

 Interestingly, in both cases, references to climate-specifi c adaptation and to ideal 
or required measures followed the same pattern as those to general adaptation: inter-
national actors were the ones discussing them more often in Kyrgyzstan, while this 
tended to occur at the sub-national level in the Po River basin. In Italy, however, it 
was also representatives from Ministries and other authorities at the national level 
that discussed ideal measures and acknowledged the need for climate change adap-
tation. This understanding seemed to be lower amongst politicians in Kyrgyzstan, 
for whom climate change is still a concern that lay with the internationals, or a way 
to attract funding from the donors. 

 In Kyrgyzstan, the prevalence of the international level in the adaptation dis-
course was valid for both proactive and reactive adaptation. Nevertheless, while 
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reactive adaptation was also discussed at the local, civil society and national levels, 
proactive adaptation remained a concern of international organisations and external 
donors only. In Northern Italy instead, national and sub-national institutional actors 
referred to proactive and reactive adaptation at the same time. Water users tended to 
discuss responsive measures more than preventive ones, while the opposite is true 
for the research sector. Like for general adaptation, both reactive and proactive 
adaptation occurred across vertical governance processes in Kyrgyzstan, as well as 
in the framework of international projects. In the Po River case, respondents added 
decentralisation and the river basin approach to these two dimensions. 

 To sum up, our analysis importantly highlighted the relevance of international 
institutions in advancing concerns about adaptive capacity in the case of Kyrgyzstan, 
and of domestic regional institutions in the case of the Po River basin. This fi nding 
acquires particular relevance given the centrality of the institutional argument in this 
study, and motivates two interesting refl ections. First of all, climate change adapta-
tion is not solely a matter of national politics, but international institutions also play 
a role in proposing strategies, policies and guidelines for implementation by domes-
tic institutions. Therefore, mechanisms of diffusion are a variable that needs careful 
examination. Using the classifi cation proposed by Börzel and Risse ( 2009 ), 34  the 
mechanism of persuasion, according to which international actors try to convince 
domestic ones about the importance of adopting adaptation measures by leading the 
way, has tended to prevail in Kyrgyzstan. The effectiveness of international institu-
tions in this sense was enhanced by coupling persuasion with manipulation. This 
occurs by means of policies of conditionality that seek to infl uence the cost-benefi t 
calculations of national and sub-national decision-makers, as well as capacity- 
building activities and the provision of technical and fi nancial assistance. In the Po 
River basin, where domestic institutions are actually part of the international organ-
isation that is exerting diffusion (i.e. the European Union), the main mechanism was 
rather one of socialisation, whereby actors changed their behaviour as a result of 
wanting to be seen as members of society “in good standing”. Even with Italian 
domestic institutions and especially regional authorities, however, the EU was 
required to provide incentives, for example within the framework of research proj-
ects. Therefore, mechanisms of diffusion ideally have to be embedded in a process 

34   According to Börzel and Risse ( 2009 ), there are four direct mechanisms of diffusion, which are 
typical of regional organisations such as the European Union: (a) physical or legal coercion; (b) 
manipulation or utility calculations; (c) socialisation; and (d) persuasion. The fi rst mechanism is 
physical or legal coercion, but this is strictly speaking only relevant within the internal politics of 
the EU, since the EU does not have recourse to legally coercive mechanisms in international poli-
tics. The second is the manipulation of utility calculations. This can occur through either policies 
of conditionality, in which the one actor seeks to manipulate the cost-benefi t calculations of 
another actor, or through capacity-building activities such as the provision of technical and fi nan-
cial assistance, in which one actor seeks to alter the capacity of another actor to make strategic 
choices. The third mechanism is socialisation, which can result in complex learning through which 
actors redefi ne their identities and interests. Successful socialisation involves actors changing their 
behaviour as a result of wanting to be seen as members of society “in good standing”. The fi nal 
direct mechanism is persuasion, according to which actors try to persuade each other about the 
validity claims inherent in any causal or normative statement (Börzel and Risse  2009 , p 7). 

6.3 The Multi-level Dimension of Adaptive Capacity: Discussion



190

that, at least to a certain extent, reassures the actors that are at the receiving end that 
their benefi ts will be kept higher than the costs they incur to implement the sug-
gested policy/idea/strategy. 

 The second set of refl ections that can be drawn from this analysis, and particu-
larly from the case of Kyrgyzstan, points to the importance of understanding how 
donors and international assistance can foster climate change adaptation. There are 
already some studies on this topic in the development fi eld, for instance looking at 
the mechanisms through which development interventions build adaptive capacity 
(e.g. Levine et al.  2011 ). Further research should be devoted to examine whether 
international interventions can be explicitly designed to address climate change 
adaptation, or they should rather be left to do so through unintended impacts. In 
other words, is it more effective to design climate change adaptation interventions, 
or to embed them within broader development strategies? From the present study, it 
would seem that the integration of adaptation with other relevant development plans 
could help avoid coordination problems and consequent duplication of functions 
and dispersion of funds. 35  Also, while some international interventions may second-
arily provide adaptation benefi ts, the implementation of direct actions and strategies 
in this sense can reduce uncertainty and hence result more appealing for domestic 
policy- and decision-makers.  

6.3.2     Barriers to Institutional Adaptive Capacity Equally 
Manifesting at Multiple Governance Levels 

 If drivers to adaptation measures and responses manifest across multiple gover-
nance levels, it should be expected that barriers behave the same way. Indeed, while 
it is clear that adaptation is favoured at some particular governance levels, it is also 
evident that it is there that problems in the defi nition and implementation of adapta-
tion measures will be generally experienced. Similarly to what the analysis has 
highlighted for institutional bridges, barriers were often mentioned at the interna-
tional level for Kyrgyzstan, and at the sub-national level in the case of the Po River 
basin. Additionally, in Kyrgyzstan barriers were abundantly described at the national 
level, while this happened signifi cantly less in Northern Italy. 

 If these fi ndings are projected against the multi-level analysis of adaptive mea-
sures that was conducted in the previous section, there is a complete change of 
scenario between the two cases. While the national level appeared to be relatively 
important in Northern Italy in terms of adaptation measures but not in terms of bar-
riers, tin Kyrgyzstan barriers were mostly mentioned at the national level. In the 
case of the Po River basin this fundamentally means that the state and its administra-
tive bodies retained control over environmental policy by fulfi lling (or attempting to) 

35   In turn, this would help solve the problems of lack of coordination and contrasting interests 
among the donors that some authors have identifi ed in relation to environmental aid effectiveness 
(see, e.g., Connolly et al.  1996 ). 
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monitoring and coordinating functions, while opening to sub-national and local 
actors for effective implementation. Instead, in the case of Kyrgyzstan, this role has 
been transferred to international actors, as national authorities, at present, have not 
completely embraced the climate change discourse. However, despite not being 
able, or willing, to implement solutions, they remained acutely aware of the prob-
lems that affl ict the water system, and that will hinder its prospects for successful 
adaptation to the impacts of climate, but also socio-economic changes. Barriers to 
adaptive capacity were additionally mentioned at the civil society level in the Po 
River case, where environmental NGOs were strong actors in the water sector, with 
years of experience in lobbying governments on issues of water quality and ecosys-
tem protection and, more recently, climate change mitigation and adaptation. 

 Interestingly, governance-related challenges prevailed in both contexts, and were 
reported in connection to international projects in Northern Italy and with reference 
to the river basin level in the Syr Darya case. As discussed before for the Po region, 
collaborations with other institutional actors within the framework of projects – 
generally EU-mandated and funded- helped increase the availability of economic, 
human, informational and material resources for building the water system’s adap-
tive capacity to respond to climate change. Nevertheless, the very fact that domestic 
actors had to recur to these types of solutions for implementing adaptation high-
lights their inability to work independently. In addition, respondents argued that 
domestic institutions do not always have the adequate expertise or capacity to carry 
out the complex and time-consuming research- and management-related tasks 
demanded by international projects, for example as a consequence of limited per-
sonnel with an overcharge of functions. Instead, in the case of Kyrgyzstan, barriers 
to adaptation were associated for the most part with the river basin approach as a 
consequence of the diffi cult political situation in the Central Asian region and the 
strained relations that the country has with its neighbours. This is particularly the 
case as far as water resources management is concerned, impeding the adoption of 
a common position and point of departure to tackle climate change adaptation. 

 Looking individually at the different determinants, it is possible to see that they 
all represented (with the exception of information management and infrastructure) 
a source of problems and challenges for adaptation, especially at the international 
level in Kyrgyzstan and at the sub-national level in the Po River basin. Finances and 
risk were deemed to be problematic also at the local level in both regions, which 
indicates that the availability of and access to economic resources tended to be more 
diffi cult there than at upper governance levels. This was true especially in the Italian 
case as, according to respondents, the decentralisation reform contributed to further 
reducing the budget of local administrations. Complaints about economic resources 
also came from state authorities in Kyrgyzstan, who lamented the low budget that 
the state has at its disposal in general, and the need to allocate it to other priority 
sectors (e.g. poverty reduction) fi rst. Concerns about fi nances were widely expressed 
by the civil society – a typically underfunded sector relying on contributions from 
citizens in Italy and from international donors in Kyrgyzstan. 

 It is at the national level that the government-governance category was most 
frequently mentioned in relation to barriers to adaptation measures. This was the 
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case in Kyrgyzstan more than in Northern Italy, pointing to the fact that Kyrgyz 
 leaders are well aware of the important political limitations that hamper prospects 
for adaptation, but take no action to redress them. For example, respondents in 
Kyrgyzstan discussed the inadequacy of the legislative framework in the water sec-
tor to respond to climate change impacts, mentioning the current efforts for drafting 
and putting in place a National Adaptation Strategy. However, this process was also 
reported to be lying almost entirely in the hands of the UNDP. In both cases, the 
civil society played an active role in denouncing the negative infl uence of some 
political factors on adaptation actions, including the political unwillingness to take 
action and the lack of coordination and integration mechanisms. 

 Human and social resources were said to represent an obstacle to adaptation 
responses and measures particularly at the civil society level, as well as at the inter-
national level in Kyrgyzstan and at the sub-national level in Northern Italy. Civil 
society highlighted the fact that the perceptions of the climate change issue of the 
general public and policy-makers alike have led to short-term thinking and, at best, 
reactive adaptation measures. Interestingly, this discourse was very similar in the 
two cases, despite their clear socio-economic and political differences. In the Po 
River basin, human and social resources-related barriers were mostly attributed to 
decentralisation processes. Hereby a situation was again identifi ed in which the 
multiplication of decision-making competences and centres, without an appropriate 
coordination, has resulted in an epidemic duplication of functions and consequent 
dispersion of resources; economic ones, but also in terms of social capital. 

 For the information management category, barriers were especially identifi ed in 
connection with transnational collaborations for the Po River basin. However, it 
should be highlighted that transnational projects were also described as potential 
solutions to eliminate diffi culties related to the collection and analysis of climate 
information, as well as to their integration into the decision-making process. In 
Kyrgyzstan, information management was mentioned as a challenge primarily at 
the international level. Respondents lamented the extreme diffi culty of collecting 
reliable data and statistics in the country, and pointed to the lack of communication 
and information-sharing between institutions at the regional level. In the case of the 
Po River, information management was mentioned as an important barrier by 
researchers, who described the persistent diffi culty of communicating science – and 
especially climate science- to policy-makers. 

 Finally, the multi-level dimension did not seem to be particularly relevant to 
describe barriers in the infrastructure category. In Italy, no references in this sense 
were made at all. In Kyrgyzstan, these were the only determinants that were not 
associated with barriers at the international level. It was mostly at the national, sub- 
national and local levels that infrastructure seemed to give rise to challenges linked 
to the degraded status of the observational network and hydro-meteorological infra-
structure in Kyrgyzstan.   
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6.4     Summary: Assessing Problems, Proposing Solutions 

 This study has employed a qualitative methodology based on expert interviews to 
investigate the capacity of institutions in the water sector to address the prospected 
impacts of climatic and socio-economic changes. More specifi cally, we have tried 
to highlight what drivers and/or barriers prompt and/or hamper the implementation 
of adaptation measures to respond to prospected climatic and socio-economic 
changes. What emerges for the two case studies under review, the Po River basin in 
Italy and the Syr Darya River basin (considered in its Kyrgyz part) can be visualised 
in Figs.  6.1  and  6.2  – and better described in the upcoming summary section.   

6.4.1     Po River Basin 

 Climate projections for the Po River basin point towards a general increase in pre-
cipitation variability during both the wet/cold and the dry/warm seasons. However, 
the average annual rainfall is expected to continue its decreasing trend, especially 
for the months of January to August, which are also the months that can be used for 
planting and growing agricultural crops. More frequent heat waves of magnitudes 
similar or even greater to the one that occurred in the summer of 2003 are expected. 
For institutions in the water sector, these forecasts mean that they will have to be 
able to respond to more devastating fl oods, but also to more frequent situations of 
water scarcity, eventually leading to prolonged droughts. The agricultural sector is 
expected to be particularly hit by these changes, and will hence demand the imple-
mentation of structural adaptation measures that reduce its vulnerability. 

 From the interviews, it was evident that climate-specifi c adaptation will be facili-
tated by the  mise en place  of an adequate political framework. In particular, legisla-
tion on climate change adaptation would be a welcome introduction, as well as the 
availability of and access to climate, weather and water-related data to inform 
decision- making and planning processes. In the short-term, reactive responses can 
be favoured by information sharing between institutions and the introduction of 
innovative solutions. In the long-term, it will be instead crucial to work towards 
increasing the awareness of decision-makers and the general public on the need to 
take preventive measures to prepare for the impacts of climate change on water 
resources in different economic sectors. 

 Current efforts to implement the EU Flood Directive (2007/60) in Italy are grad-
ually leading towards the adoption of a more proactive-transformative approach at 
least in the DRM sector. For example, the Po River Basin Management Plan (PBI) 
mandates for interventions aimed at restoring the natural hydraulic-environmental 
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  Fig. 6.1    Summary of references to categories of determinants of institutional adaptive capacity in 
the Po River basin. In brackets, number of cross-references to the determinant for each outcome. 
Colour code: Grey scale of colors refers to relevance:  dark grey  = relevant (majority or close to 
majority of references) until  light grey  = not signifi cant (almost no references)       
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  Fig. 6.2    Summary of references to categories of determinants of institutional adaptive capacity in 
the Syr Darya River basin. In brackets, number of cross-references to the determinant for each 
outcome. Colour code: Grey scale of colors refers to relevance:  dark grey  = relevant (majority or 
close to majority of references) until  light grey  = not signifi cant (almost no references)       
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conditions of those areas that have a low value from an agricultural point of view but 
are fundamental to contain the effects of fl oods. However, the prevailing mind-set 
and attitude of decision-makers remain skewed towards responding to disaster risk 
with reactive actions that have immediate visibility amongst the electorate and 
hence positive repercussions for their political career. In addition, while fl ood events 
have happened quite frequently in the past, thus building up the experience of the 
population to deal with them, droughts are a relatively new phenomenon in the Po 
River basin. As a consequence, their occurrence generally fi nds water managers and 
policy-makers unprepared, which translates into patchy and ineffective responses. 
To complete this bleak picture, both the DRM and water sectors are largely under-
funded: more investments would be necessary especially to “buy” the human and 
institutional capacity that is required to forecast and respond to natural disasters and 
extremes, and to allocate water resources in a sustainable and effective way between 
its different economic uses. 

 As for the agricultural sector more specifi cally, the introduction of adaptation 
measures is currently hampered by the rigidity that characterises the confi guration 
of the territory. It is known that current irrigation practices in the Po Valley are 
highly water consuming. Nevertheless, the network of irrigation canals has remained 
unchanged for so many centuries that it is today a constituting part of the landscape, 
thus rendering any modifi cation very costly. In addition, the agricultural sector in 
Northern Italy is characterised by the presence of relevant interest groups that have 
a powerful voice in local politics and are hence able to oppose changes that would, 
at least in the short-term, cause them more harm than good. Decentralised water 
resources management, not adequately coordinated and planned, has encouraged 
this negative pattern by increasing the power of local decision-making authorities 
and, consequently, their liberty to respond to individual or group interests as they 
like. Yet, the inclusion of specifi c measures for water saving in the PBI represents 
an encouraging development. Some pioneering regional administrations have 
already started investing into automatised drip irrigation systems. 

 Moreover, future increases of water demand for domestic and industrial pur-
poses, as well as for tourism, especially in mountain areas, are predicted. Current 
trends indicate that also the use of water for hydropower generation will augment as 
a consequence of the population’s higher consumption of energy and Italy’s com-
mitments under the Kyoto Protocol, and possibly any new treaty afterwards. The 
question, therefore, is whether and how confl icts between these uses can be avoided. 
In this sense, the interviews highlighted the importance of taking an integrated 
approach to water resources management, one that considers water availability for 
the entire river basin, and that balances demand and supply in an effective and sus-
tainable way. Unfortunately, in the case of the Po River, integration is far from being 
achieved. For once, the different sectors that have a complementary role in water 
resources management continue to act in parallel rather than in collaboration with 
each other. Besides, the Po RBA, which was originally given competencies to coor-
dinate the activities of the various agencies and organisations in terms of water 
resources management at the river basin level, has been progressively delegitimised in 
recent years. At the same time, the legislative, administrative and policy framework 
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that is in force in the water sector, in addition to being fragmented and often 
blatantly disregarded, does not explicitly mandate for climate change adaptation. 
Some positive improvements have been made with the PBI, which describes spe-
cifi c actions to address the impacts of climate change in different sectors. Of par-
ticular interest is the provision for establishing a register of all water withdrawals 
concessions, which should serve to identify potential confl icts before they emerge. 
In the Aosta Valley, a multi-criteria decision-support tool has also been developed to 
better take the different economic uses of the resource into account, so as to regulate 
the release of concessions according to actual demands and needs. 

 Like integration, perceptions were found to be a key determinant to avoid con-
fl icts over water resources. To date, there persists a limited understanding of climate 
change and its impacts on the Po River basin. Climate change is associated to the 
reduced availability of water resources, and perceived as a long-term issue with no 
immediate consequences in the present. Therefore, the fi rst obligation is to make the 
general public conscious of the real problem. To this end, education and awareness- 
raising campaigns are critical tools, as well as the restoration of a more natural and 
direct relationship with the environment. In addition, it will be important to institu-
tionalise confl ict resolution mechanisms, as well as participatory processes. Finally, 
adequate funding mechanisms and infrastructure for monitoring the correct perfor-
mance and respect of regulations on the side of water users across the basin territory 
could help impede situations of confl ict to develop in the fi rst place.  

6.4.2     Syr Darya River Basin 

 Climate scenarios for the Syr Darya River basin (in its Kyrgyz extension) show that, 
although in the short-term shrinking glaciers will provide ample quantities of water 
especially in dry summers, this supply is doomed to reach a tipping point, after 
which summer runoff will actually start decreasing (Beniston et al.  2011 ; Braun and 
Hagg  2009 ). The interviews revealed that infrastructure-related determinants could 
constitute a driver towards adapting to this type of situation. In fact, and as also sug-
gested by a number of authors (e.g. Abbink et al.  2010 ), the construction of hydro-
power dams that “replicate” glaciers by storing water resources in the winter season 
to release them during summer are a useful way to redistribute seasonal precipita-
tions. For instance, the foreseen construction of the Verkhnenarynsky hydropower 
cascade upstream of the Toktogul reservoir would allow Kyrgyzstan to generate an 
electricity surplus in winter, and use the Toktogul reservoir to re-regulate the Naryn 
river fl ow towards an irrigation mode in summer (Abbink et al.  2010 ). Unfortunately, 
however, this is only an isolated. The more general lack of investments into func-
tional and new water infrastructure and other technical innovations has, so far, 
greatly hampered the capacity of the Kyrgyz water system to respond to prospected 
scarcities. 

 Climate models and forecasts additionally predict climate change to have severe 
impacts in terms of increased occurrence and intensity of extreme events in 
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Kyrgyzstan. According to the qualitative analysis proposed in this study, the DRM 
sector is actually the only one in which some adaptive measures have been effec-
tively undertaken. However, risk and emergency management in Kyrgyzstan 
remains based on interventions ex-post, thereby not allowing for the implementa-
tion of prevention measures, which would instead guarantee important economic 
savings. 

 An increase of water demand for irrigation, industrial and domestic purposes 
was also foreseen. Evidence from the interviews has demonstrated that, at present, 
it is external donors and international organisations that are mostly thinking about 
long-term solutions to potential water-related confl icts. For example, these actors 
are supporting farmers at the local level in the implementation of water-saving irri-
gation techniques and crop diversifi cation. While their interventions can be consid-
ered as positive fi rst steps towards more nationally-owned solutions, the risk is that 
domestic authorities do not step in and leave the sole responsibility for climate 
change adaptation to the international community. The proposed analysis suggested 
that international organisations should hence start focusing on informing and gener-
ating dialogue horizontally across ministries and vertically with regional and local 
actors, while building their capacity to move towards more adaptive operating 
regimes. In parallel, Kyrgyzstan should move towards developing national adapta-
tion plans that are free from the economic interest of increasing productivity at all 
costs, and instead aim at improving water use effi ciency and agricultural crop diver-
sifi cation. Respondents discussed the importance of making national and local 
decision- makers understand the need to adopt an anticipatory and preventive atti-
tude towards climate change. A substantial mind-shift in this sense could be 
achieved by investing in communication and awareness-raising directed at both 
administrators and the general public, for example by using the media to increase 
the accessibility and availability of information. 

 In order to avoid confl icts between water users within the country, it would be 
important to address the current fragmentation of the Kyrgyz water governance sys-
tem. While the 2005 Water Code fundamentally delegated water management func-
tions and responsibilities to a number of different authorities at different levels, it 
failed to identify a central body with coordination and monitoring tasks. In addition, 
there is a low level of integration especially of water and agriculture adaptation 
measures with other national programs, due to the high level of sectorisation that 
characterises the Kyrgyz political context. Confl ict resolution mechanisms were 
reported to be largely absent, and WUAs are rendered ineffective by corruption and 
inadequate information about their mandate, functions and decisions. Nevertheless, 
the establishment of WUAs, providing for the participation of farmers in water- 
related decision-making processes, was identifi ed as a useful way to facilitate the 
implementation of adaptive management practices at the local level. Furthermore, 
education and trainings were said to improve the relationships between water users, 
especially in cases of mixed ethnicity. The interviews highlighted that establishing 
relationships of trust between water users is key to reduce the risk of confl ict. 

 More generally, this study stressed the importance of farmers and other water 
users at the community and local levels for effective and adaptive water resources 
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management. Indeed, since these actors are likely to have experienced similar situ-
ations in the past, they will know, at least to a certain extent, how to deal with cur-
rent and future changes. The fact that their experience remains employed on an ad 
hoc basis and is not refl ected in more institutionalised practices that could benefi t 
other villages/regions/communities clearly represents a limitation. An additional 
barrier to users’ participation in water resources management is posed by the many 
budgetary problems affecting WUAs. 

 Moreover, the present analysis highlighted that the international dimension plays 
a critical role in shaping the adaptation options of the Kyrgyz water sector. It also 
emphasises that most of the discussion in terms of whether and how Kyrgyzstan will 
be able to respond to the challenges identifi ed by climate other models very much 
depend on the country’s relationships with its Central Asian neighbours. The lack of 
an effective basin-wide agreement is obviously not helpful for assuring water avail-
ability in normal circumstances, and even more so in the context of climatic and 
socio-economic changes. This situation is exacerbated by the problems that the Syr 
Darya riparian states experience in terms of managing water resources in their own 
territories, which makes it very unlikely that they will ever succeed to fulfi l interna-
tional obligations, even if a perfect agreement was in place. One of the key legal 
mechanisms necessary for regulators to control demand in the face of variable sup-
ply is the ability to vary water use rights over time in such a way as to balance 
resource availability, investment planning and equity (UNESCO  2006 ). While the 
2005 Kyrgyz Water Code allows for water use permissions to be modifi ed in the 
public interest and in accordance with regularly reviewed basin plans, this power is 
only limited to short-term users and excludes larger projects (Kyrgyz Republic 
 2005 , arts. 23 and 28). Faith in the system is further undermined by perceptions of 
corruption and lack of consistent implementation (UNECE  2009b ). 

 In addition to changes in the legal framework towards a more integrated manage-
ment of water resources across its different economic uses, policy-relevant adapta-
tion measures should include consistent data collection and dissemination, 
cross-sectoral collaboration, promotion of responsibility and initiative, awareness- 
raising of climate change impacts among key stakeholders, and a regional strategy. 
In particular, effective data generation and sharing mechanisms are essential for the 
success of any transboundary agreement that may be reached between the Syr Darya 
states. In Kyrgyzstan, the lack of reliable statistics on socio-economic indicators, 
climate change vulnerability assessments, and data on climatic, weather and hydro-
logical trends has greatly augmented the uncertainty that surrounds the discourse on 
climate change adaptation, simultaneously reducing the willingness of political 
actors to take action. All in all, it would seem that, while Kyrgyzstan’s vulnerability 
to climate change is high, the barriers to climate change adaptation remain much 
more signifi cant than the potential solutions, despite some fi rst steps in the right 
direction have started to be taken. Any real attempt at introducing and implementing 
adaptation measures in the country will have to be matched with a comprehensive 
and integrated strategy aimed at increasing cooperation and trust between the 
Central Asian states. Ultimately, climate change adaptation in Kyrgyzstan is not a 
domestic issue, but an international one.      
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    Chapter 7   
 Conclusions: Summing Up, Zooming Out, 
New Challenges Ahead 

          Abstract     In this concluding chapter, we elaborate on the contributions of our study 
in terms of (i) understanding the multi-level dimension of water governance arrange-
ments, and (ii) illustrating the interconnectedness of scales for assessing drivers and 
barriers of institutional adaptive capacities. We show that the multi-level dimension 
is crucial to defi ne whether and how much a given governance arrangement in the 
water sector will be adaptive to respond to climate-related and socio-economic 
changes. Therefore, governance processes should address issues of fi t and scale, 
particularly in light of uncertainty and unprecedented change. With respect to the 
interconnectedness, our fi nding is that determinants of adaptive capacity act in com-
plex combination across scales to produce certain adaptive outcomes. In the second 
part of this chapter, we make use of the lessons learned from our study to suggest a 
number of policy recommendations. On the overall, for a political framework to be 
adaptive, we see the need for an integrated and coordinated approach, shaped around 
the river basin as the natural unit of reference within a national adaptation strategy 
formulated by the central state. In turn, the conceptualisation and implementation of 
such a strategy need to occur at interconnected vertical and horizontal governance 
scales, and by institutionalising participatory processes at the river basin level.  

  Keywords     Po river   •   Syr Darya river   •   Multi-level dimension   •   Sustainability   • 
  Adaptive governance   •   Climate uncertainty   •   River basin management   •   Participatory 
processes  

 We receive water freely from nature. We owe it to nature to use 
this gift in accordance with our sustenance needs, to keep it 
clean and in adequate quantity. Diversions that create arid or 
waterlogged regions violate the principles of ecological 
democracy. 

(Vandana Shiva  2002 ) 
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7.1              One More Step Towards Understanding Institutional 
Adaptive Capacity? 

 In the fi rst pages of his  The Wealth of the Nations  (1776), the notorious Scottish 
philosopher and economist Adam Smith wrote that although water has always been 
abundant in nature, it has become even more so since humans learned how to man-
age it to satisfy their needs through engineering and technology. However, just 
because of its copiousness, water has traditionally been given very little value, con-
trarily to other far less useful but scarcer resources like diamonds (see the “Diamond- 
Water Paradox” in Zetland  2011 , p 5). Today, stories of increased water scarcity and 
droughts from all around the world suggest that the era of water abundance is coming 
to an end. And this comes not (only) as a consequence of climate change, but also 
(and especially) of the current global water management paradigm, which, being 
based on the assumption that demand can exceed supply, is simply no longer sus-
tainable. In the words of economist David Zetland: “ In the 20th century ,  we had so 
much of this useful fl uid that we found new ways to use it. Our notions of  “ enough ” 
 changed from enough to drink to enough to fi ll a pool ,  from enough to grow food to 
enough for the lawn ,  from enough for a bath to enough for a fi shery. Until enough 
was not enough . […]  The engineering triumph of increased supply was not accom-
panied by an economic triumph in retaining demand ” (Zetland  2011 , p 5). 

 Thinking of water scarcity as a situation that results from governance failures 
rather than from mere natural causes has prompted scholars in the social sciences to 
start investigating water resources management as a collective action problem, and 
a source of instability and even war between states and human societies. Once a 
“technical” topic that belonged to engineers and hydrologists, today water brings 
together a colourful community composed of experts and scientists from disparate 
disciplines. Adding climate change to the equation magnifi es the type and amount 
of knowledge that is needed to fully understand the future (and present) challenges 
that water systems – and the human societies that depend on them – face. The risk 
of “water wars” may be exaggerated, but water does have the potential to worsen 
already tense situations, especially at the local, but also at the international level. 
The case of the Syr Darya River is exemplary in this sense; it illustrates how future 
situations of climate-derived scarcity may strain the diplomatic relations between 
Kyrgyzstan and its downstream neighbours (Uzbekistan and Tajikistan). In turn, 
regional tensions, if distorted by politicians at their own convenience, can create 
confl icts locally between farmers and other water users sharing a vital resource that 
fl ows irrespective of administrative borders. 

 Climate change is admittedly not the only threat pending upon water resources, 
yet it acts as an accelerator and amplifi er of already existing problems. For this rea-
son, its impacts need to be addressed and contained, and societies will be required 
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to quickly learn how to live in a climatically-altered world. Even if the political will is 
found tomorrow to adopt the requisite measures to halt the rise of global emissions, 
the time lag in the climate system is likely to mean an increase in global tempera-
tures by up to 4 °C by the end of the century (World Bank  2012 ). The  associated 
shifts in climatological patterns translate into an imperative order for water manag-
ers to fi gure out how to continue operating in such a way as to balance competing 
economic, social and environmental interests. 

 Change is nothing new to history: human societies have always invented ways to 
react to modifi ed situations and conditions (e.g. Diamond  2004 ; Orlove  2005 ). 
Oftentimes, the ability to respond to new threats or realities, what is known as reac-
tive or autonomous adaptation, is so obvious that people take it for granted 
(Tompkins and Adger  2005 ). Nevertheless, large climate-induced changes in envi-
ronmental conditions that lie outside the normal range of experience (be it at the 
level of personal, community or institutional memory) require an increased under-
standing of the factors that lead governance systems to adapt. In this sense, the pres-
ent study has tried to ascertain and analyse the conditions that are (and will be) 
demanded to build and enhance the capacity of water governance systems to adjust 
to the impacts of climate change (including climate variability and extremes) by 
putting in place adequate measures that not only prevent and moderate damages, but 
also take advantage of emerging opportunities. 

 The research question underlying our work sought to identify the key compo-
nents of adaptive capacity that were empirically observable in two case areas; the 
ways in which different governance regimes facilitated (or not) adaptive capacity in 
the water sector; and the major challenges involved in building adaptive capacity 
across different contexts and scales. Our primary objective was to better understand 
how the governance context contributes to the establishment of an enabling environ-
ment for adaptive capacity, and to describe the challenges of generating adaptive 
capacity across spatial scales. Moreover, the proposed typology of possible adaptive 
governance outcomes was designed to guide policy- and decision-makers through 
the complex choices required to mobilise and operationalise adaptation. 

 In order to meet these goals, we identifi ed (drawing on different literature 
streams, including institutional theory and adaptive and multi-level governance) and 
developed a set of determinants of adaptive capacity. Subsequently, we used the 
interview method to understand what combinations of determinants best contrib-
uted to building and/or hampered the capacity of the considered water governance 
systems to respond to prospected climate and socio-economic changes. This con-
clusive chapter, drawing on the results of such analysis, will present a list of chal-
lenges and priorities to be addressed by policy- and decision-makers, water 
managers and users, as well as some suggestions for future researchers who wish to 
embark upon the exciting task of investigating institutional adaptive capacity in the 
water sector. 

7.1 One More Step Towards Understanding Institutional Adaptive Capacity?
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7.1.1     Addressing the Multi-level Dimension 
of Water Governance Arrangements 

 First and foremost, this book has revealed that the multi-level dimension is impor-
tant to defi ne whether a given governance arrangement in the water sector will be 
more or less adaptive to respond to climate-related and socio-economic changes. 
Accordingly, it was demonstrated that the identifi ed determinants of adaptive capac-
ity combined with each other and across scales, produce a specifi c adaptation out-
come. This interaction occurred both horizontally (across institutions that are 
governmental and non-governmental, formal and informal) and vertically (across 
levels “below” and “above” the state). Proactive responses tended to be triggered 
particularly by top-down processes, whereby external actors, i.e. the EU for 
Northern Italy, and international organisations and donors for Kyrgyzstan, inter-
vened directly by means of operational decisions, or indirectly by enacting policies 
and regulations. By contrast, reactive responses often happened in the form of con-
crete interventions at the local level: within communities and villages in Kyrgyzstan, 
and in regions, provinces and municipalities in the Po River basin. 

 The extent to which the river basin level was taken into account, and hence rec-
ognised as a natural unit characterised by hydrological interconnectedness, depended 
upon the system’s capacity to coordinate multiple activities and resolve confl icts in 
order “ to make water use economically productive ,  socially equitable and environ-
mentally sustainable ” (Mody  2004 , p 8). To this end, processes of administrative 
decentralisation, delegating authority to lower levels of government, were initiated 
in both cases, and have resulted,  inter alia , in the establishment of formal water 
users’ associations (in the case of Kyrgyzstan) or a River Basin Authority (in the Po 
River basin). The choice of one organisational form over the other was determined 
by the particular features of each river basin in terms of its size, topography and 
hydrology, but also by the type of priorities to be tackled. Such priorities compre-
hend the traditional community structure, as well as other economic and social con-
siderations, such as the region’s economic affl uence and the distribution of assets 
within it (in Northern Italy). Empirical evidence proved that there are certain condi-
tions that enhance the capacity of these governance structures to enable integrated 
and decentralised decision-making, namely: (i) the political will to ensure a work-
able and agreeable framework; (ii) the administrative and fi nancial autonomy of the 
organisation itself; (iii) an open information policy to guarantee communication 
with other actors at the river basin level; (iv) opportune scientifi c data and (v) strong 
and enforceable legal foundations to feed decision-support tools. 

 Some forms of horizontal governance, displayed particularly in the case of the 
Po River basin, were also shown to favour adaptive outcomes, for example by result-
ing in the creation of partnerships and networks. In turn, partnerships and networks 
built relationships of trust and collaboration between members of the group, thereby 
facilitating cooperation and the resolution of collective action problems, and render-
ing more economic, material, informational and social resources available for 
investments in adaptation. In this sense, it was demonstrated that the research sector 
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and the civil society are essential actors to reduce the uncertainty that surrounds 
climate change, and to change the erroneous perceptions of it that the general public 
and policy-makers may retain. 

 The fact that top-down processes were found to be particularly suited for enact-
ing the legislation, policies and regulations that constitute the framework within 
which adaptation measures are planned, reinforces the empirical evidence accord-
ing to which bottom-up governance and decentralisation reforms are not necessarily 
vital conditions for adaptive and integrative management approaches. Instead, 
transformative and adaptive measures are often driven by top-down policy and leg-
islative frameworks. Bottom-up processes proved to be important for the implemen-
tation of operational adaptation decisions at more localised levels, and were only 
subsequently scaled up towards higher levels (e.g. the state or the international con-
text). Interestingly, these two forms of vertical processes – top-down and bottom-
 up- converged at the national level, thus reconfi rming the primary decision-making 
role that the state maintains in the environmental and related fi elds. 

 These conclusions highlight that decisions and actions should be framed within 
governance processes involving actors both horizontally and vertically in order to 
be effective. It is emphasised that they should address issues of fi t and scale, which 
are important for the management of natural resources especially under conditions 
of increased uncertainty and unprecedented change deriving from both natural con-
ditions and human impacts.  

7.1.2     Studying Interconnections of Governance Scales 
to Assess Barriers and Bridges to Institutional Adaptive 
Capacity 

 In addition to understanding institutional adaptive capacity at multiple scales, this 
book proposed a typology of adaptive governance arrangements. Four ideal models 
were identifi ed (resistant, incremental-reactive, incremental-proactive and adaptive) 
based on the specifi c nature of the measures (responsive, preparatory, and preven-
tive) that governance systems in the water sector were adopting (or not) to respond 
to climate and socio-economic changes. The case of the Po River basin was associ-
ated with the incremental-proactive governance framework, while the water gover-
nance system in the Syr Darya River basin corresponded to the incremental-reactive 
type, and would have even been classifi ed as fully resistant if the international 
dimension was not taken into account. More generally, the analysis of the two cases 
suggested that there are some particular conditions -and combinations thereof- that 
are more favourable to adaptation, while others tend to act as barriers. 

 Our analysis further highlighted the strong interdependence between the identi-
fi ed determinants of institutional adaptive capacity. Indeed, it was not one or the 
other determinant that led to a certain adaptive outcome, but their complex combi-
nation across governance levels. Such interdependence, however, was also one of 
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the reasons for the current inertia of water regimes and a barrier for change. 
Interestingly, while some of the identifi ed bridges to adaptation were simply the 
reverse of barriers, others referred to entirely different determinants. To put it in 
other words, it was not necessarily the case that all the listed determinants were use-
ful to build institutional adaptive capacity, whereas their absence automatically 
translated into obstacles. Indeed, there were some conditions that  predominantly  
acted as barriers, and others that  predominantly  acted as bridges. 

7.1.2.1     Barriers 

 As for barriers, it was demonstrated that the recourse to “hard” infrastructural adap-
tation, which tended to be the most common response to climate-related events in 
both cases, actually ended up reinforcing existing inequalities. In fact, it simply 
shifted risks away from the most powerful group of actors that initiated the adapta-
tion measure towards the least powerful one that paid for its effects. Thus, it did 
little to alleviate underlying vulnerabilities. In addition, given the predictions for 
larger-scale changes in the climate system and the degree of uncertainty that still 
surrounds them, non-reversible responses may have adverse effects. The same 
consideration applies to the practice of planning present adaptation interventions on 
the basis of past experience. All in all, uncertainty clearly represented a barrier to 
the capacity of institutions in the water sector to formulate and operationalise sound 
adaptation strategies. It was further noted that uncertainty did not only derive from 
the increasing risks and hazards posed by a potentially warmer world, but also from 
the very nature of the knowledge system used to map out potential climate impacts. 
Especially in the case of Kyrgyzstan, innovation, generally equated with interven-
tions that provide standardised new technology, resulted in being constrained by the 
dominant culture. At the same time, such interventions were hampered by other 
institutional factors such as the unwillingness to take fi nancial risks and the limited 
access to information and ideas. 

 Oftentimes, and particularly when existing patterns of water resource allocation 
benefi ted some interest groups at the expense of others and when would-be losers 
had economic and political power, adaptation strategies could be strongly opposed. 
On the one hand, this may be because individuals have reduced incentives to shift 
from one technology and management practice to another, even more so if the 
change does not occur system-wide. On the other hand, it was found in the case of 
Kyrgyzstan that corruption in water resources management – combined with the 
lack of laws, frameworks, resources, awareness and capacity – causes policy fail-
ures and hence inhibits the system’s capacity to plan and operationalise signifi cant 
adaptation interventions. On a related point, it was noted that an unstable political 
system could hinder adaptation by reducing the prospects for long-term interven-
tions. Frequent changes in administrative and political personnel within institutions 
not only doomed the governance system to short-termism but also caused a dra-
matic loss of expertise and institutional memory, which, in turn, reduced the poten-
tial for learning. 
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 Since the Syr Darya is a transboundary river, its management as well as the 
 adoption of a climate change adaptation strategy must take the international politi-
cal context into account, given the strong interdependencies that exist between the 
ex- Soviet Central Asian Republics. Tense diplomatic relations were found to 
impede the defi nition of a common adaptation strategy, one that is based on institu-
tionalised information-sharing, high-level cooperation, and a mutually-agreed and 
respected legislative and regulatory framework. An excessively bureaucratic legis-
lative and institutional system that does not include provisions for fl exibility (e.g. 
measures to temporally and spatially redistribute water resources, or to periodically 
review water allocation) was described as a further barrier to adaptive capacity. 
Introducing fl exibility, however, can be a highly problematic endeavour, as it implies 
a system- wide modifi cation of the prevailing mind-set of administrators and 
decision-makers. 

 Indeed, particularly in those river basins where users typically experienced water 
abundance, the perceptions of climate change-related issues represented a major 
obstacle to preparatory and preventive actions. In fact, the broader climate change 
and water discourse tended to remain focused on the scarcity dimension, so that 
people continued understanding climate change impacts mostly in terms of increased 
temperatures and decreased precipitations, and hence more frequent droughts. It is 
only very recently that also the connection between climate change and more intense 
and frequent extreme events started to be made, triggering at least some reactive 
responses in terms of disaster risk management. Moreover, the Kyrgyz case high-
lighted how more urgent and immediately understandable issues – such as poverty 
reduction, the improvement of the health and educational systems, and economic 
development- inevitably obscured climate-related risks and relegated them to the 
bottom of the national political agenda. 

 Another important barrier to institutional adaptive capacity was the lack of 
climate- specifi c legislation at the national and sub-national levels. In general, it was 
proved that a national adaptation strategy is required to establish the basic guide-
lines to plan and operationalise adaptation measures. Finally, the lack of adequate 
economic and social resources was described as an essential barrier to adaptive 
capacity. On the one hand, already-strained budgets were naturally allocated by 
national authorities to more salient and immediate concerns. For example, the 
Italian environmental budget was drastically curtailed as a consequence of the eco-
nomic crisis. At the same time, within that narrow environmental budget, funds 
were preferably apportioned to issues such as pollution or interventions after the 
occurrence of natural disasters, while longer-term concerns were postponed to ‘less 
diffi cult times’. In turn, this created a situation in which no funds are available to 
hire or keep competent and expert personnel, salaries are extremely low (and hence 
open the door to corruption), and opportunities for education and training are 
reduced to a minimum. Resorting to external donors to fi ll this vacuum can be a 
solution in the short term, but, if not coupled with adequate capacity building, it 
risks further reducing the adaptive capacity of domestic institutions.  

7.1 One More Step Towards Understanding Institutional Adaptive Capacity?
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7.1.2.2     Bridges 

 Moving to the identifi cation of bridges, our analysis highlighted that attempts to 
create a national legislative and regulatory framework at the river basin level could 
be a way to improve the capacity of institutions to plan and operationalise adapta-
tion measures. For example, the Po River Basin Management Plan (PBI) repre-
sented an important fi rst step towards the transformation of the water governance 
framework in Northern Italy from a reactive and fragmented to a proactive and 
integrated one, which allocates water on the basis of its effective availability and 
takes into account the impacts of climate change. Generally speaking, national 
adaptation plans and policy frameworks in both developing and developed countries 
tended to be welcomed as positive progress. Regulations and directives that were 
compulsorily imposed on states in a “top-down” manner from higher governance 
levels (such as the international and/or regional one) were also considered as posi-
tive drivers of adaptive capacity. At the same time, however, communication and 
awareness-raising activities were said to be required to increase the understanding 
of the climate change-water nexus and to push adaptation to the top of national 
political agendas. Such activities tend to be primarily carried out by civil society 
organisations, suggesting that the presence of numerous and strong environmental 
NGOs can also be considered as a bridge to institutional adaptive capacity. 

 Technology and innovation were confi rmed as important building blocks of 
adaptive capacity in the water governance system, and especially at more localised 
levels. The introduction of less water-consuming crop varieties and automatised 
drip irrigation systems, for example, was described as a positive move towards cli-
mate change adaptation. In the same way, investments in the operation and mainte-
nance (or even the rehabilitation) of existing water-related infrastructure could help 
provide the system with the required material resources to face future climate- 
related challenges, although interventions should always be of a “soft” type, i.e., 
easily reversible. Interestingly, the management of complex adaptive systems would 
seem to benefi t from the combination of different types of knowledge. In particular, 
it would gain from the integration of the cumulative body of knowledge as applied 
and developed by actors in the local context, including the use of new technologies 
and practices, into the accepted national paradigm for water resources management. 
The numerous references of interviewees to traditional knowledge pointed to the 
importance of refl ecting on the ways in which land use occurs today. This links with 
re-thinking current urbanisation trends to ensure the adequate maintenance of 
hydraulic assets and the survival and health of natural areas. These results con-
fi rmed previous fi ndings according to which “ the integration of local knowledge 
with additional scientifi c and technical knowledge can improve water resources 
management ,  disaster risk management ,  and adaptation ;  the self - generated knowl-
edge can uncover existing capacity ,  as well as identify important shortcomings ” 
(CDKN  2012 , p 11). 

 The determinant of climate and scientifi c information was also deemed to be 
crucial for improving the adaptability of water governance systems. Accordingly, 
investments to build a solid knowledge base on climate change with relevant data 
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series are crucial. These can inform decisions and actions important to reduce the 
uncertainty that plagues current projections of climate change impacts on water 
resources. At the same time, they help establish the grounds for planning and imple-
menting effective and sustainable adaptation actions in the mid- to long-term. The 
collection and analysis of climate and scientifi c data at different levels was often 
facilitated by the creation of partnerships and networks. Especially the research sec-
tor benefi ted from the possibility of accessing international projects and establish-
ing collaborations aimed at releasing more resources and expanding the available 
information base. 

 Participatory processes and confl ict resolution mechanisms were said to contrib-
ute to building the capacity of institutions to respond to climate change. As already 
observed, however, it was also important that they were adequately institutionalised, 
and not only implemented on an ad hoc basis, and opportunely coordinated and 
integrated at the river basin level. Indeed, the IWRM approach was indicated as an 
important fi rst step to operationalise climate change adaptation in a given gover-
nance system, although only when combined with other important determinants of 
adaptive capacity, such as fl exibility and long-term planning, information–sharing, 
leadership, and political willingness. 

 Interestingly, the intensifi cation of extreme events, such as devastating fl oods 
and increasingly warmer summers leading to prolonged droughts, was found to 
have a positive impact on stakeholders’ perceptions in terms of highlighting the 
need to address adverse impacts. While before these were once-in-a-lifetime events, 
they have recently become more and more frequent. As a result, they now enter 
institutional and social memory, and begin to instigate responses and adaptation 
actions. However, political leadership and willingness to address climate change 
were confi rmed as critical to build the capacity of the institutional system to adapt. 
Both conditions were key to overcome the implementation hurdles arising from the 
application of the IWRM approach, including: (a) inadequate fi nancing; (b) paucity 
in skills, particularly with respect to management and supervision, (c) resistance 
from those who benefi ted from the centralised structure; and (d) a lack of sustained 
interest in the participatory process in the long-term. In turn, climate and scientifi c 
information can magnify the impact of leadership on institutional adaptive capacity, 
in that, when opportunely translated into the language of decision-makers, they can 
help trigger and inform adaptation strategies and plans of action. In this sense, the 
operationalisation of a “ Trialogue Model ” (Turton et al.  2007 ) based on the bal-
anced interactions between government, science and society, would seem to be ideal 
for adaptation purposes. The trialogue model actually accounts for the fact that 
adaptation does not only depend on decisions taken by governmental bodies, but 
also on actions taken at the community and individual level, assisted by scientifi c 
research. 

 Adequate budget and funding were confi rmed to be important resources for cli-
mate change adaptation, although they were surprisingly not labelled as fundamen-
tal as one may have imagined. In fact, the analysis highlighted that budgetary 
requirements cannot be considered in isolation, but should be coupled with the cre-
ation of human and social capacity within institutions. In turn, this capacity is the 

7.1 One More Step Towards Understanding Institutional Adaptive Capacity?



212

result of the education, training and political experience of administrators and water 
users at different levels on how to respond to and cope with climate change impacts. 

 Especially in the case of transboundary rivers, taking into account the political, 
economic, and geographic context at the international level proved to be a funda-
mental step towards building the capacity of the water governance system to respond 
to climate-related changes. This is because, fi rst of all, transboundary river basins 
fall by defi nition within the administrative boundaries of multiple states that must 
learn to cooperatively manage their waters. Secondly, and this is true also for non- 
transboundary waters, the increasing interdependence of political entities at differ-
ent levels, including the regional and international ones, no longer allows to consider 
the state and its sub-units as acting in isolation. In the case of the Po River basin – 
having minor transboundary characteristics- the European Union played a funda-
mental role in triggering adaptation actions and initiatives. In the case of Kyrgyzstan, 
the relationship with its Central Asian neighbours was essential for defi ning the 
country’s strategy vis-à-vis water resources management. 

 Finally, ad hoc interventions were indicated as helpful to increase the system’s 
capacity to adapt. Positive measures included investments in the construction, oper-
ation and maintenance of water-related infrastructure such as rehabilitating aque-
ducts in villages and cities, restructuring the observational network and 
hydro-meteorological infrastructure, cleaning clogged water canals, strengthening 
dikes, and building artifi cial reservoirs to store water resources. Similarly, the analy-
sis highlighted that individual initiatives in villages and cities, also defi ned as 
“ autonomous adaptation ” (UNECE  2009 , p 111), aimed at reducing water con-
sumption ahead of future situations of scarcity, should be praised and encouraged.    

7.2     Transforming Lessons Learned into Policy 
Recommendations 

 This study started from the assumption that institutions in the water sector will have 
to become increasingly adaptive to face the impacts of climate change in a rapidly- 
evolving socio-economic context. The underlying idea was that adaptive capacity 
improves the ability of governance systems to become resilient to shocks and 
longer- term changes by shaping positive responses in its institutional components, 
and even transformations if required. Different disciplinary fi elds have developed 
alternative interpretations and characterisations of adaptive capacity (Engle  2010 ), 
ranging from a focus on cooperation, resources and incentives in geography and 
political economy (Adger  2003 ) to an emphasis on poverty reduction and climate 
injustice in development studies (Dow et al.  2006 ). However, relatively little work 
has been done to more precisely investigate how to create a robust framework to 
characterise and foster the components of adaptive capacity, even though the latter 
is actually crucial to produce meaningful sets of choices for decision-makers. 
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 In the introduction, a number of questions were presented: What conditions 
determine the evolution and learning of institutions towards responding to uncertain 
change? What needs to be modifi ed in the current practices of water governance to 
make them adaptive to climate change? What is the most appropriate governance 
level for climate change adaptation to occur? Which actors should participate in 
decision-making on water resources management? And what is the ‘magic formula’ 
to ensure that human societies can effi ciently and sustainably govern their water 
resources? 

 Far from claiming that our study has all the answers to these questions, we 
believe it quite clearly points to at least a number of fi rm conclusions. First of all, it 
is clear that the conditions promoting adaptive capacity are primarily of a political 
nature, and only subsequently touch upon human and social resources, fi nances, 
information and infrastructure. As a consequence, it is the political framework 
within which water resources management takes place that needs to become more 
adaptive – and eventually transformative – to face large-scale, long-term changes 
and increasing uncertainty. To this end, an integrated and coordinated approach, 
shaped around the river basin as the natural unit of reference (instead of mere 
administrative boundaries) should be adopted and inscribed within a national adap-
tation strategy formulated by the central state. In turn, the conceptualisation and 
implementation of such a strategy need to occur at interconnected vertical and hori-
zontal governance scales, and by institutionalising participatory processes at the 
river basin level. 

 Therefore, it appears that the most appropriate governance level to ensure adap-
tive responses – and the consequent sustainable and effective management of water 
resources- is the river basin one. This being said, however, the legislative, policy and 
administrative contexts for climate change adaptation should continue residing 
within state authorities. At the same time, the implementation of adaptation actions 
should be left to more localised levels, perhaps in the context of partnerships and 
networks, and with the support of international or regional actors. All stakeholders 
need to be included, although to a different extent, in water resources management 
in order to increase the capacity of the institutional system to provide serious and 
useful responses to pending climate and socio-economic challenges. Of course, the 
degree and scope of involvement of certain user groups will depend on the specifi c 
tasks and functions to be performed and the objectives to be attained. Consequently, 
they will not rely on considerations based on political and/or economic power, cor-
ruption, or any other non-effi cient or unfair practice. 

 Finally, we want to convey the important message that no magic formula exists 
to ensure that human communities can arrive at a sustainable, effective and peaceful 
way to govern their water resources. Simply, what is required is a different under-
standing of the concepts of risk and uncertainty, one that emphasises their  manage-
ment  rather than complete control and elimination; an utopic goal anyway. This 
understanding should be combined with a more direct knowledge of the natural 
environment in which human activities take place, and of how its vulnerabilities can 
be optimally addressed. 
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7.2.1     Some General Recommendations… 

 From here, a number of recommendations for decision-makers and stakeholders in 
the water sector can be proposed. Despite calls for the greater integration of the 
climate change and water agendas in research and policy, institutional barriers in 
this sense continue to persist. In both case studies, and as is commonplace in other 
regions, water-related issues are approached from a technical and infrastructural 
perspective only and by individual ministries. Instead, it would be crucial to increase 
the dialogue between actors in different sectors in order to formulate an adequate 
response to climate change impacts. Thus, climate change adaptation in the water 
sector has the potential to serve as a bridge to create inter-linkages across political 
and (socio-)economic lines. 

 This study suggested that a focus on the institutional aspects of adaptation should 
come before infrastructure adaptation planning; without a robust and functioning 
social and institutional context, money and resources could easily be wasted. This 
could be the case, for example, with infrastructure investments that fail to resolve 
the real issues concerning water allocation and use. Furthermore, the integration of 
economics into considerations related to climate change adaptation in the water sec-
tor would help highlight that. Especially in cases of (expected) water scarcity, gov-
ernments have a crucial role to play in improving water management by reallocating 
scarce water from low-valued to high-valued uses, provided that equity consider-
ations are safeguarded. This can be done through pricing mechanisms, although in 
practice, making certain groups (such as farmers) pay for water can prove politically 
diffi cult. Economic models of water demand and supply bear the potential to guide 
public policy-making towards fi nding the most effi cient allocation of water. 

 Similarly, international relations theory has useful indications to offer with 
regards to transboundary contexts, where riparian countries should focus on the 
generation of basin-wide benefi ts to be allocated in a manner that is agreed to be 
equitable and reasonable. The solidarity that is thus created in the basin may become 
an incentive for upstream countries to share some portion of the downstream bene-
fi ts that their practices generate, and hence the costs of these practices. Payments for 
benefi ts (or compensation for costs) in the context of cooperative arrangements are 
becoming an interesting practice that has proved to lead to more sustainable natural 
resources management (Folke et al.  2005 ). Clearly, the same mechanisms could be 
applied in a non-transboundary context between users sharing water resources for 
different economic purposes. In this sense, the intervention of a central authority, 
enabling benefi t-sharing to occur along some pre-established and regulated lines, 
would be a key requirement to avoid confl icts. 

 Water resources management would also widely benefi t from a mind-shifting 
process that convinces decision-makers, i.e. politicians and administrators and the 
general public alike of the need to take measures to prevent, prepare for, and respond 
to the expected impacts of climatic and socio-economic changes. Modifying per-
ceptions on the need to take climate adaptation measures takes time, especially if 
such a transition has to occur at the system-level and not in one organisation only. 
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Education can play a fundamental role in this sense, and should, therefore, benefi t 
from substantial investments, especially directed towards the younger generations. 
The same is true for communication and awareness-raising activities, thereby stress-
ing the fundamental role that civil society and research actors have to play in this 
domain.  

7.2.2     … And Some More Specifi c, Country-Based 
Recommendations 

 This study also indicated that both the Italian and Kyrgyz cases are striving to build 
the adaptive capacity of their institutions in the water sector to respond to climate 
change impacts. However, while adaptive capacity in the Po River basin is being 
tailored to the planning and implementation of reactive, but also preparatory and 
preventive measures, adaptive capacity in the Syr Darya basin is conceived in an 
almost exclusively reactive sense. In the Po River basin, therefore, current chal-
lenges relate to the institutionalisation and full operationalisation of a more proac-
tive dimension of adaptive capacity, or to the defi nition of a coherent and integrated 
approach to climate change adaptation that renders the system more fl exible to 
accommodate uncertainty and risks. The efforts that are being made towards these 
goals are embedded within the Po River Basin Management Plan and the Draft 
Hydrogeological Risk Exposure Plan. These two documents have the potential to 
lay the basis for establishing participatory processes for decision-making on water 
allocation and use (potentially also serving a confl ict prevention function), as well 
as a multi-level legislative and policy framework that is coordinated at the river 
basin level by the Po RBA and integrates all sectors related to water resources man-
agement. Further measures could include the production of data series to support 
decision-making by creating partnerships with and collaborations between political 
authorities, the civil society, the private sector and research institutes to leverage 
existing economic and social resources. 

 In the Kyrgyz case, the fi rst priority at present consists in teaching decision- 
makers and water managers about the need to adopt an anticipatory and preventive 
attitude towards climate change, since adaptation still occurs only reactively and at 
the initiative of international actors. A substantial mind-shift in this sense could be 
achieved by investing in communication and awareness-raising activities directed at 
policy-makers but also, and especially, at the general public, for example by intel-
ligently using the media. In addition, in the Kyrgyz case, climate change adaptation 
in the water sector would benefi t from an improvement in diplomatic relations with 
neighbouring countries, and particularly with Uzbekistan and Tajikistan. Given the 
interconnected nature of the hydrological system in Central Asia, as well as the 
Soviet legacy in the defi nition of a common water management paradigm, 
 institutions can only become (and remain) adaptive after they adopt a mutually- 
agreed and shared regional strategy – one that is based on improved systems for 
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information and data-sharing. As such, water adaptation also bears the potential to 
improve cooperation on other matters (such as energy and trade) in the diffi cult 
region of Central Asia. 

 An issue that national policy-makers in both contexts should more carefully con-
sider is how to better link their agendas and strategies to the local and community 
level, where most of the adaptation actions are currently being implemented. For 
instance, this could happen through the provision of technical and fi nancial support, 
as well as the identifi cation of creative strategies for establishing partnerships, 
always trying not to impose top-down control. In turn, the combination of top-down 
and bottom-up approaches could contribute to resolving the issue of scale that, 
according to some authors, is what hampers the capacity of socio-ecological sys-
tems to adapt to the expected impacts of climate change (e.g. Adger et al.  2005 ; 
Young et al.  2008 ). In both Italy and Kyrgyzstan, it would seem that an initial step 
for water managers and decision-makers is the optimisation of the use of existing 
institutional assets (e.g. the Po RBA in Northern Italy and WUAs in Kyrgyzstan) by 
enhancing their fi nancial, social, and informational capacity. Given their inherent 
nature as multi-scale organisations, these bodies can serve as boundary elements 
between adaptation agents at different levels. This would allow shifting away from 
a status quo characterised by a high degree of rigidity and the one-dimensional 
management of water resources, to a more fl exible one in which decisions are taken 
collectively by institutional actors at the river basin level. 

 Currently, the conceptualisation of climate change adaptation tends to be rather 
technical and path-oriented in both Italy and Kyrgyzstan. Accordingly, proposed 
measures heavily focus on infrastructural projects (e.g. dams, canal repairs, ground-
water wells, irrigation), and not so much on the institutions that are required to 
enhance the ability of governance systems to agree on and implement effi cient, 
equitable and sustainable solutions to mounting challenges. A policy shift towards 
incentivising better connections between economic actors in the river basin might 
open the doors for identifying alternative market-based solutions to restore degraded 
ecosystems and thus enhance their resilience to,  inter alia , climate change impacts. 
More generally, adaptive governance would need to involve “ the evolution of new 
governance institutions capable of generating long - term ,  sustainable policy solu-
tions to wicked problems through coordinated efforts involving previously indepen-
dent systems of users ,  knowledge ,  authorities ,  and organised interests ” (Scholz and 
Stiftel  2005 , p 6). Embracing this framework, the present book confi rmed that insti-
tutional solutions are required to solve governance problems in rapidly-evolving 
climatic (natural) and socio-economic contexts, combined with more infrastructure- 
based interventions, which nevertheless cannot stand alone as adaptation measures. 

 Clearly, in low income/developing and/or transitional countries the challenges 
linked to climate change adaptation and mitigation are higher (from a fi nancial point 
of view, but also in terms of human capacity and technology) than in more devel-
oped contexts. In fact, for example in the Kyrgyz case study, it was shown that 
 climate change is still perceived as a peripheral ‘add on’ by decision-makers who 
are, as a consequence, not willing to allocate economic and fi nancial resources to it. 
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Furthermore, the high levels of uncertainty that typically exist in assessing climate 
risks and opportunities represent a signifi cant obstacle towards enacting legislation 
and policies in this fi eld. To overcome such concerns, it could be useful to embrace 
a climate compatible development (CCD) approach rather than a low carbon devel-
opment (LCD) one, as it has been the practice in the past. First of all, CCD allows 
merging the two streams of climate change mitigation and adaptation, which is an 
essential task if the threats posed by climate change are to be addressed coherently 
and comprehensively by the global community. CCD focuses on a combination of 
climate resilience, emissions-effi cient growth and poverty alleviation, all within a 
focus on development (Mitchell and Maxwell  2010 ). Implementing such an 
approach in contexts like Kyrgyzstan could help change perceptions about climate 
change amongst policy-makers at the highest level, and make them understand that 
building institutional adaptive capacity represents an opportunity for positive 
change, even in development terms. As such, CCD could foster the political willing-
ness and leadership that are required to introduce robust adaptive strategies and 
policies at different governance scales.   

7.3     Looking Ahead: Embracing Uncertainty, Addressing 
Future Challenges 

 This work wanted and tried to identify some of the conditions that are hypothetically 
required to build the capacity of institutions – organised within an interconnected, 
complex and multi-scale governance system – to prepare for and respond to climatic 
and socio-economic changes and related uncertainties. More specifi cally, we 
focused on investigating those factors that infl uence institutional adaptive capacity, 
either as bridges or barriers. The study of two radically different river basins such as 
the Po (in Northern Italy) and the Syr Darya (partly in Kyrgyzstan) not only guaran-
teed that the analysis remained context-sensitive, but also allowed the fi ndings to be 
generalisable and eventually transferable to a wider array of cases, including both 
developing and industrialised countries. 

 Thus, our conclusions reaffi rmed the need to standardise and operationalise 
adaptive capacity across the various scales it involves, and that institutions and gov-
ernance mechanisms are important for determining adaptive capacity to climate- 
induced challenges. We additionally identifi ed a number of conditions that interact 
with each other and at different levels to defi ne the capacity of governance systems 
to adapt to intense changes and increased uncertainty. Of particular importance 
were political factors, such as the stability of the political system, the role of politi-
cal leaders and their willingness to implement change, power relations within 
groups, and the degree to which the legislative, administrative and policy frame-
works are coordinated and integrate different sectors into decision-making. 

 It should be always kept in mind that, like in many other research fi elds, there are 
no Newtonian laws guiding the understanding of adaptation processes; theories of 
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economic growth, democratisation, globalisation and institutional change all point 
in different directions, and yet provide useful insights into the conditions that favour 
adaptation and those that hamper it. Uncertainty is not inherent only to climate 
change and the impacts it will have on future resource availability and the survival 
and wealth of human societies. Uncertainty is part of our daily life, and is defi nitely 
part of scientifi c research. Indeed, uncertainty is the motor of scientifi c research, the 
very motivation underlying all experiments, investigations and studies. Uncertainty 
must not be stored away, but adequately recognised through traceable theoretical 
accounts that portray its complex nature. This is an essential starting point from 
which to learn how to use the information and knowledge that research can offer to 
decision- and policy-making in the fi eld of,  inter alia , climate change adaptation. 

 We live in an era characterised by the “ end of abundance ” as far as water 
resources are concerned. This study emphasised that the end of abundance cannot 
be blamed on any specifi c individual or group, but results from good intentions gone 
bad, changing circumstances, and outdated practices. Climate change will make 
existing problems worse, not only by drastically reducing the availability and qual-
ity of water resources, but also by worsening the risk of devastating extremes such 
as fl oods and droughts. However, events like water shortages, droughts, fl oods and 
glacial melting will not necessarily have to result in crises, confl icts and wars. Today 
we have the knowledge, technology, and understanding to propose and implement 
solutions. In order to respond to climate change, we need nothing more than a 
change in the way in which we manage our water resources, and more generally we 
perceive and use the ecological systems in which we live and on which we inextri-
cably depend. Water is a natural resource, but water resources management is a 
fundamentally political endeavour. 

 Change will not require water managers to develop new skills and competencies. 
Rather, it will necessitate a different attitude, one that is based on the fair allocation 
and effective and sustainable use of water resources, instead of their predation and 
distribution in accordance with the interests of powerful individuals and groups. 
Economic incentives need to be integrated into the management of fi nite waters. 
Infrastructure needs to be built, technology needs to be improved, and innovation 
needs to be promoted. The leadership and cooperation of political and social leaders 
will serve to neutralise those factions that benefi t from the status quo and hence 
oppose change. Institutionalised mechanisms for ensuring coordination, the partici-
pation of interested stakeholders in the decision-making process, and the resolution 
of confl icts will all have to become functional parts of the ‘normal’ way of doing 
things in the water sector. 

 A more harmonised relationship between land and water resources will have to 
be developed, together with the acceptance that risk, like uncertainty, cannot be nul-
lifi ed but only understood, countered, and minimised through legitimate, credible 
and salient political actions at different governance levels, stretching vertically “up” 
and “down” the state, and horizontally through partnerships, networks and collabo-
rations between formal and informal, public and private, governmental and 
 non- governmental institutional actors. It is important that the demands of both 
individuals and groups that have insuffi cient capacity to adapt to climate change 
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(e.g., women in farming communities, or discriminated minority ethnic groups) are 
also considered and satisfi ed. Finally, it is essential to remember to involve young 
people in the current efforts aimed at climate change adaptation and mitigation spe-
cifi cally, and in the management and protection of the environment and natural 
resources more generally, for this is the only sure recipe for sustainability.     
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                          Appendices 

    Appendix 1: List of Interviews 

 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Piemonte  Regional 
Administration, 
Piemonte 

 Environment 
Directorate 

 Engineer, 
Planning and 
Soil Defence 
Department 

 Turin, 
6/12/2010, 
h.12.00 

 Face-to- 
face (IT) 

 Piemonte  Farmers’ 
cooperative “Il 
Glicine” 

 Farmer  Omegna, 
17/07/2010, 
h.16.00 

 Face-to- 
face (IT) 

 Piemonte  Municipality of 
Craveggia 

 Mayor  Craveggia, 
26/07/2010, 
h.14.30 

 Face-to- 
face (IT) 

 Italy  Civil Protection 
Department 

 Environmental 
Monitoring 
Department 

 Dr. Forestry 
and Ecology, 
Commissioner 
for Civil 
Protection 

 Rome, 
21/06/2011, 
h.12.00 

 Face-to- 
face (IT) 

 Aosta  Regional 
Agency for 
Environmental 
Monitoring and 
Protection, 
Aosta Valley 

 Project 
Manager 
EU-project 
“SHARE” 

 Geneva, 
15/12/2010, 
h.17.30 

 Skype 
(IT) 

 Bacino Po  Interregional 
Agency for the 
Po River 
(AIPO) 

 Director  Geneva, 
18/01/2011, 
h.13.00 

 Skype 
(IT) 
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 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Lombardia  Regional 
Administration, 
Lombardia 

 Civil Defence 
and Risk 
Monitoring 
Department 

 Engineer, 
expert in risk 
assessment and 
monitoring 

 Milan, 
15/02/2011, 
h.12.00 

 Face-to- 
face (IT) 

 Lombardia  Regional 
Administration, 
Lombardia 

 Water 
Management and 
Sustainable 
Development 
Department 

 Dr. Hydrologist  Milan, 
15/02/2011, 
h.13.00 

 Face-to- 
face (IT) 

 Aosta  Regional 
Administration, 
Aosta Valley 

 Infrastructure, 
Soil Defence and 
Water 
Management 
Offi ce 

 Director  Aosta, 
21/‘01/2011, 
h.14.30 

 Face-to- 
face (IT) 

 Aosta  Operational 
Centre for Risk 
Monitoring, 
Aosta Valley 
Regional 
Administration 

 Climate change 
department 

 Dr. Hydrologist  Aosta, 
21/‘01/2011, 
h.15.30 

 Face-to- 
face (IT) 

 Piemonte  Restaurant-
hotel “Da 
Sciolla” 

 Owner  Domodossola, 
20/06/2010, 
h.14.30 

 Face-to- 
face (IT) 

 Italy  Italian-Swiss 
Commission 
for Fishery 

 Director  Geneva, 
30/06/2010, 
h.10.30 

 Skype 
(IT) 

 Aosta  Comunità 
Montana 
[mountain 
community] 
Grand Paradis 

 Offi ce for 
farmers’ 
association 

 Programme 
manager 

 Geneva, 
29/07/2011, 
h.9.00 

 Skype 
(IT) 

 Piemonte  Regional 
Agency for 
Environmental 
Monitoring and 
Protection, 
Piemonte 

 Provincial 
Department (for 
Verbania 
Province) 

 Director  Omegna, 
10/06/2011, 
h.9.30 

 Face-to- 
face (IT) 

 Italy  Institute of 
Ecosystem 
Studies 

 Researcher  Verbania, 
10/07/2011, 
h.12.00 

 Face-to- 
face (IT) 

 Italy  Institute of 
Ecosystem 
Studies 

 Researcher  Verbania, 
10/07/2011, 
h.11.00 

 Face-to- 
face (IT) 

 Italy  WWF Italy  Water 
Programme 

 Director  Milan, 
07/07/2011, 
h.11.00 

 Face-to- 
face (IT) 
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 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Italy  Referendum 
Campaign 
“Water as a 
Public Good” 

 –  Organiser and 
contact point in 
Verbania 
Province 
(Piemonte 
Region) 

 Domodossola, 
04/07/2011, 
h.18.00 

 Face-to- 
face (IT) 

 Italy  Ministry of 
Environment 

 Responsible for 
water resources 
management 

 Rome, 
09/07/2011, 
h: 11.00 

 Face-to- 
face (IT) 

 Italy  Legambiente 
(NGO) 

 Programme 
offi cer on 
climate change 
and water 
resources 

 Rome, 
09/07/2011, 
h: 13.00 

 Face-to- 
face (IT) 

 Italy  Idrablu s.p.a.  Director  Domodossola, 
06/07/2011, 
h.11.30 

 Face-to- 
face (IT) 

 Italy  Municipality of 
Domodossola 

 Mayor  Domodossola, 
06/07/2011, 
h.16.00 

 Face-to- 
face (IT) 

 Piemonte  Natural Parc 
“Veglia devero” 

 Director  Geneva, 
22/08/2011, 
h: 10.30 

 Skype 
(IT) 

 Bacino Po  Po River Basin 
Authority 
(AdbPo) 

 Territorial 
Monitoring and 
Planning 
Department 

 Director  London, 
07/12/2011, 
h: 14.45 

 Skype 
(IT) 

 Bacino Po  Po River Basin 
Authority 
(AdbPo) 

 Secretary 
General 

 London, 
15/12/2011, 
h: 8.30 

 Skype 
(IT) 

 Piemonte  ENEL S.p.a.  Energy 
Management 
Department 
(Hydroelectricity 
Unit) 

 Director  London, 
16/12/2011, 
h: 16.30 

 Skype 
(IT) 

 Italy  Associazione 
Nazionale 
Autorità e Enti 
di Ambito 
(ANEA) 
[National 
Association for 
Optimal 
Territorial 
Areas] 

 Director  Domodossola, 
20/12/2011, 
h: 14.00 

 Skype 
(IT) 

 Lombardia  Regional 
Administration, 
Lombardia 

 Department for 
Public Services 
and Sustainable 
Development 

 Londra, 
12/01/12, h: 
8.30–9.30 

 Skype 
(IT) 
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 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Lombardia  Regional 
Administration, 
Lombardia 

 Environment 
and Energy 
Department, 
Unit on water 
resources 
management 
and planning 

 London, 
12/01/12, h: 
8.30–9.30 

 Skype 
(IT) 

 Piemonte, 
Bacino Po 

 Legambiente  Water 
Department 

 Programme 
manager, 
Regional 
Rivers 
(Piemonte, 
Aosta Valley) 

 Domodossola, 
26/02/12, 
h:16.30–17.15 

 Skype 
(IT) 

 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Kyrgyzstan  Zoï Environment 
Network 

 CAREWIB 
Project 

 Senior 
Associate, PhD 
Geography and 
Mathematics 

 Geneva, June 
1st, 2011 

 Face-to- 
face (EN) 

 Bishkek  World Bank  ECA Sustainable 
Development 
Department 

 Water Resources 
Specialist 

 Bishkek, 
October 6th, 
2011 
h:15.00–15.45 

 Face-to- 
face (EN) 

 Bishkek  National Center 
for Mountain 
Regions 
Development of 
Kyrgyz Republic 

 Bishkek Offi ce, 
Sustainable Land 
Management in 
the High Pamir 
and Pamir-Alai 
Mountains (GEF/
PALM) Project 

 Head of 
Planning 
Department, 
GEF/PALM 
National 
Administrative 
Project Offi cer 
in the Kyrgyz 
Republic 

 Bishkek, 
October 5th, 
2011 h: 
14.00–15.00 

 Face-to- 
face (EN) 

 Bishkek  Institute of 
Ecology and 
Applied 
Sciences/Osh 
Technological 
University 

 GEF/PALM 
Project 

 Director of 
Institute of 
Ecology and 
Applied 
Sciences / Field 
Facilitator for 
the PALM 
Project in SDU 1 
(Lenin) 

 Bishkek, 
October 5th, 
2011 h: 
15.00–15.30 

 Face-to- 
face 
(RUS) 

 Kyrgyzstan  CAREC  Regional 
Environmental 
Center for Central 
Asia (CAREC) 

 Programme 
Manager, 
Climate Change 
and Sustainable 
Development 
Programme 

 Bishkek, 
October 10th, 
2011 h: 
11.50–12.20 

 Skype 
(EN) 
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 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Kyrgyzstan  Helvetas  On-Farm Water 
Management 
Project – Effi cient 
Use of Water 
(SEP) 

 Project Manager, 
Effi cient Use of 
Water Project 
(SEP) 

 Bishkek, 
October 10th, 
2011 h: 
14.50–16.00 

 Face-to- 
face (EN) 

 Kyrgyzstan  Swiss 
Development 
Cooperation 
(SDC) 

 National Program 
Offi cer 

 Bishkek, 
October 11th, 
2011 h: 
11.00–11.45 

 Face-to- face 
(EN) 

 Kyrgyzstan  World Bank  Central Asia 
Hydrometereology 
Modernization 
Program 

 Operational 
Offi cer for 
Disaster Risk 
Reduction 
Programs 

 Bishkek, 
October 11th, 
2011 h: 
15.00–15.45 

 Face-to- 
face (EN) 

 Kyrgyzstan  State Committee 
on Water 
Economy and 
Amelioration 

 Deputy Chair of 
the State 
Committee on 
Water Economy 
and 
Amelioration 

 Bishkek, 
October 11th, 
2011 h: 
09.30–10.15 

 Face-to- 
face 
(RUS) 

 Kyrgyzstan  State Agency on 
Environmental 
Protection and 
Forestry 

 Director  Bishkek, 
October 7th, 
2011 
h:10.00–10.45 

 Face-to- 
face 
(RUS) 

 Kyrgyzstan  OECD  OECD National 
Policy Dialogue 
on fi nancing 
WRM in the 
Kyrgyz Republic 

 Consultant team 
leader (WS 
Atkins 
International 
Ltd) 

 Bishkek, 
October 13th, 
2011 
h:20.00–20.45 

 Skype 
(EN) 

 Kyrgyzstan  Civic 
Environmental 
Foundation 
UNISON 

 Coordinator on 
Climate Change 
Projects 

 Bishkek, 
October 14th, 
2011 h: 
16.00–16.45 

 Face-to- 
face (EN) 

 Osh  Osh BDWI  Offi ce of 
Environmental 
Protection 

 Inspector  Osh, October 
17th, 2011 h: 
9.30–10.15 

 Face-to- 
face 
(RUS) 

 Osh  Osh BDWI  Water 
Management 
“Regulation of 
Osh basin and 
Water Resources” 

 Executive 
Director 

 Osh, October 
17th, 2011 h: 
10.30–11.00 

 Face-to- 
face 
(RUS) 

 Osh  ACTED  ACTED 
Kyrgyzstan 

 Program 
Development 
Manager 

 Osh, October 
17th, 2011 h: 
13.00–13.45 

 Face-to- 
face (EN) 

 Osh  UNICEF, WASH 
Project (Project 
on Water, 
Sanitation and 
Hygiene) 

 WASH in 
Schools – Equity 
Study 

 Research Fellow, 
Center for 
Global Safe 
Water 

 Osh, October 
17th, 2011 h: 
18.00–19.15 

 Face-to- 
face (EN) 
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 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Jalal-Abat  Rural Advisory 
Services 
Jalal-Abat 

 Deputy Manager  Jalal- Abat, 
October 18th, 
2011 h: 
9.00–10.00 

 Face-to- 
face 
(KYR) 

 Jalal-Abat  Rural Advisory 
Services 
Jalal-Abat 

 Specialist on 
pilot projects 

 Jalal- Abat, 
October 18th, 
2011 h: 
10.00–11.00 

 Face-to- 
face 
(KYR) 

 Jalal-Abat  Water User 
Association 
(WUA), 
Jalal-Abad 

 WUA Director 
and local 
farmers 

 Jalal- Abat, 
October 18th, 
2011 h: 
11.30–13.00 

 Focus 
Group 
(KYR) 

 Nookat  Water User 
Association 
(Abshyr Tany) 

 WUA Director  Bazar- Korgon, 
October 19th, 
2011 h: 
9.00–10.30 

 Face-to- 
face 
(KYR) 

 Nookat  Water User 
Association 
(Abshyr Tany) 

 Local farmers  Bazar- Korgon, 
October 19th, 
2011 h: 
10.30–11.00 

 Focus 
group 
(KYR) 

 Nookat  Rural Advisory 
Services 

 Director  Bazar- Korgon, 
October 19th, 
2011 h: 
11.00–11.40 

 Face-to- 
face 
(RUS) 

 Kyzyl Kia  Public 
Foundation 
“Taian” 

 Founder and 
Director 

 Kyzyl Kia, 
October 19th, 
2011 h: 
12.20–12.50 

 Face-to- 
face 
(RUS) 

 Ferghana 
Valley 

 Central Asian 
Alliance for 
Water 

 Sanitation and 
Hygiene Program 

 Program 
Coordinator and 
WASH Sector 
Coordinator for 
the South of 
Kyrgyzstan 

 Osh, October 
19th, 2011 h: 
14.50–15.30 

 Face-to- 
face (EN) 

 Kyrgyzstan  UNDP  Disaster Risk 
Management 
Programme 

 Programme 
Manager 

 Bishkek, 
October 25th, 
2011 h: 
15.30–16.00 

 Face-to- 
face (EN) 

 Kyrgyzstan  USAID  Local 
Development 
Programme 

 Marketing 
Specialist 

 Bishkek, 
October 28th, 
2011 h: 
15.00–15.45 

 Face-to- 
face (EN) 

 Kyrgyzstan  OSCE  OSCE Centre in 
Bishkek 

 Senior 
Programme 
Assistant 

 Bishkek, 
November 1st, 
2011 h: 
9.30–10.00 

 Face-to- 
face (EN) 
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 Region  Institution  Department 
 Position of 
interviewee 

 Date and time 
of interview 

 Interview 
type 

 Kyrgyzstan  Ministry of 
Natural 
Resources 

 Head of the 
Kyrgyz Complex 
Hydro 
Geological 
Expedition 

 Bishkek, 
November 3, 
2011 h: 
9.00–9.45 

 Face-to- 
face 
(RUS) 

 Kyrgyzstan  Ministry of 
Emergency 
Situations 

 Monitoring 
Department 

 Executive 
Director 

 Bishkek, 
November 4, 
2011 h: 
9.00–9.45 

 Face-to- 
face 
(RUS) 

 Kyrgyzstan  United Nations 
in the Kyrgyz 
Republic 

 Disaster Response 
Coordination Unit 

 Humanitarian 
Coordination 
Specialist 

 Bishkek, 
November 11, 
2011 h: 
15.00–15.30 

 Face-to- 
face (EN) 

 Kyrgyzstan  UNDP  Climate Risk 
Management 
Project in 
Kyrgyzstan 

 Project Manager  Bishkek, 
November 14, 
2011 h: 
10.00–10.30 

 Face-to- 
face (EN) 

 Kyrgyzstan  Institute for 
Water Problems 
and Hydropower, 
National 
Academy of 
Sciences of the 
Kyrgyz Republic 

 Director  Bishkek, 
November 16, 
2011 h: 
10.00–11.00 

 Face-to- 
face 
(RUS) 

 Kyrgyzstan  State Agency on 
Environmental 
Protection and 
Forestry 

 Working Group on 
Strategies and 
Adaptation to 
Climate Change 

 Lecturer at 
Slavic 
University; 
Consultant and 
Head of the 
Working Group 
on strategies and 
adaptation to 
climate change 

 Bishkek, 
November 18, 
2011 h: 
11.00–11.45 

 Face-to- 
face 
(RUS) 

 Ferghana 
Valley 

 International 
Committee of 
the Red Cross 

 Delegation in the 
Kyrgyz Republic 

 Water and 
Habitat 
Coordinator 

 Bishkek, 
November 22, 
2011 h: 
15.00–15.30 

 Face-to- 
face (FR) 

 Kyrgyzstan  OECD  OECD 
Environment 
Directorate. 
Environmental 
Performances 
&Information 
Division 

 Senior Project 
Manager 

 London, 
December 9, 
2011 h: 
8.45–9.15 

 Skype 
(EN) 
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    Appendix 2: Interviews Guideline 

 Part of the interview  Question/s 
 Related determinant/s 
assessed with the question 

 Introduction  Thank you for your willingness to be interviewed and for your time, 
presentation of the researcher: name, institutional affi liation, PhD 
student status; objectives of the research; practical details: length of the 
interview, data treatment (confi dentiality, anonymity if the respondent 
asks for it), and permission to record the conversation 

 Section 1: General 
questions 

 Description of organisation and role of person within it 
 What are your specifi c tasks and functions in relation to water 
resources management/CC? 

 Section 2: Questions 
specifi cally related 
to the determinants 

 1. Does your institution take part in the 
decision-making process concerning the 
issues that are part of your mandate? 

 Participatory processes 

 2. Do you think the interests of the various 
stakeholders are adequately represented in 
the decision-making process? 

 Group relations/
representation of interests 

 3. How do you resolve confl icts when they 
arise? 

 Confl ict resolution 
mechanisms 

 4. Within your role, do you have regular 
involvement with other water managers/
water stakeholders? If so, can you give 
examples of how do you engage with 
them? 

 Partnerships and networks 
 Coordination 
 Leadership 

 5. Did any of these groups/individuals 
particularly block or drive progress? 

 Group relations 

 6. How do you transfer/share information 
across different stakeholder groups? 

 Information and data 
sharing 

 7. Do you think the existing legislative and 
administrative framework, as well as 
current policies, enable you to adequately 
perform your tasks and complete your 
mandate? 

 Legislative, administrative 
and policy measures 
 Leadership and political 
will 

 8. Do legal provisions/guidelines exist for 
the management of water supply during 
periods of high demand/water stress, or 
fl ooding events? 
 9. Is climate change integrated into your 
sectoral planning process or within any 
committees you are involved in at the local/
regional level? 

 Integration 
 Experience 

 10. Are there any training/workshop/
educational activity/program in relation to 
climate change? 

 Education and training 

 11. Was there any adjustment/change in the 
system following extreme events? 

 Flexibility, planning 

 12. Lessons learned? Incorporated into the 
system? 

 Experience 
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 Part of the interview  Question/s 
 Related determinant/s 
assessed with the question 

 13. Are you more a user or a producer of 
information in your sector of competence? 
What kind of information? 

 Climate and scientifi c 
information 

 14. Do you think the level of access to 
information is satisfactory? 
 15. What are the main sources of 
uncertainty, and how do you address 
uncertainty? 

 Uncertainty 

 16. Do you have monitoring systems in 
place? 

 M&E 

 17. In general, do you think that there is 
enough awareness about climate change, 
both among policy-makers and the general 
public? If not, are you aware of any activity 
that is being conducted to fi ll this gap, e.g., 
awareness-raising campaigns, and 
education in schools? 

 Communication and 
awareness-raising 
 Perceptions 

 18. Generally speaking, do you think your 
organisation is equipped with adequate 
fi nancial and material resources to perform 
the tasks it is mandated with? If not, what 
are the main gaps? 

 Budget (and costs) 
 Material resources and 
infrastructure 

 19. Do you have access to fi nancial 
mechanisms, e.g., insurance? Or do you 
receive support from external donors, for 
example in the framework of projects? 

 Financial mechanisms 
 External donors 

 20. Do you judge the infrastructure and 
material resources that are available to your 
organisation as suffi cient, and in good 
condition? 

 Material resources 
 Technology 

 21. Do you receive useful technical 
assistance? If so, in what fi eld? 

 Technical assistance 

 Closing: General  (a) In general, do you think the water management/governance system 
will be able to respond to the future challenges posed by climate 
change? 
 (b) What do you see as being the main impediments (legal, policy, 
political, social) for the system to cope with climate and socio-
economic changes? 
 (c) Any fi nal thoughts/questions/recommendations? 
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       Appendix 3: Results of Interviews 

    Table 1    Summary table: total number of references (and % of total references) to categories in 
association with adaptation responses and measures at different governance levels for the two 
research sites: the Po River basin (IT), and the Syr Darya River basin (KZ)   

    
   Source: Author 
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     Table 2    Summary table: total number of references (and % of total references) to categories in 
association with barriers at different governance levels for the two research sites: the Po River 
basin (IT), and the Syr Darya River basin (KZ)   

    
   Source: Author 

        Appendix 4: Statistical Analysis Results 

     CHI-TEST 1: Barriers and bridges to institutional adaptive capacity, differ-
ence between multiple governance levels in the case of the Po River basin.    

    H   0  : In the Po River basin, determinants behave equally at each governance level in 
terms of contributing to/hampering institutional adaptive capacity.  

   H   1  : In the Po River basin, determinants behave differently at each governance level 
in terms of contributing to/hampering institutional adaptive capacity.   
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 BRIDGES  Finance  Government 
 H&S 
resources 

 Info 
management  Infrastructure  TOT 

 Local level  2  4  5  4  5   20  
 Sub-national level  4  25  11  14  11   65  
 National level  0  24  6  7  5   42  
 Civil society  1  6  2  1  1   11  
 Water users  1  2  0  1  0   4  
 Research sector  0  0  0  1  0   1  
 Multi-level 
governance general 

 0  6  2  3  0   11  

 Projects  0  0  1  2  0   3  
 Decentralisation  0  2  1  0  0   3  
 River basin  0  3  0  0  0   3  
 Vertical governance  0  4  0  0  0   4  
  TOT    8    76    28    33    22    167  

 BARRIERS  Finance  Government 
 H&S 
resources 

 Info 
management  Infrastructure  TOT 

 Local level  4  4  9  4  3   24  
 Sub-national level  10  28  23  12  4   77  
 National level  4  15  11  6  4   40  
 Civil society  3  6  6  1  1   17  
 Water users  1  4  4  0  0   9  
 Research sector  4  1  6  4  0   15  
 Multi-level 
governance general 

 2  8  5  1  1   17  

 Projects  1  0  0  1  1   3  
 Decentralisation  1  1  1  0  0   3  
  TOT    30    67    65    29    14    205  

    P (BRIDGES): 0.424686522  
  P (BARRIERS): 0.695234935   

   BRIDGES: P = 0.42 implies that the null hypothesis cannot be rejected at a 5 % 
signifi cance level. The different ways in which the categories of determinants 
contribute to building bridges at multiple governance levels in the Po River case 
is not statistically different at a 5 % signifi cance level   

   BARRIERS: P = 0.69 implies that the null hypothesis cannot be rejected at a 5 % 
signifi cance level. The different way in which the categories of determinants 
contribute to hampering adaptive capacity at multiple governance levels in the Po 
River case is not statistically different at a 5 % signifi cance level   
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    CHI-TEST 2: Barriers and bridges to institutional adaptive capacity, differ-
ence between multiple governance levels in the case of the Syr Darya River 
basin.    

    H   0  : In the Syr Darya basin, determinants behave equally at each governance level 
in terms of contributing to/hampering institutional adaptive capacity.  

   H   1  : In the Syr Darya basin, determinants behave differently at each governance 
level in terms of contributing to/hampering institutional adaptive capacity.   

 BRIDGES  Finance  Government 
 H&S 
resources 

 Info 
management  Infrastructure  TOT 

 Local level  0  1  4  2  6   13  
 Sub-national level  2  4  4  2  1   13  
 National level  0  3  2  0  4   9  
 International level  9  20  14  12  18   73  
 Civil society  1  3  2  2  1   9  
 Multi-level 
governance general 

 0  3  4  0  0   7  

 Projects  0  1  2  0  0   3  
 Vertical governance  0  2  1  0  1   4  
  TOT    12    37    33    18    31    131  

 BARRIERS  Finance  Government 
 H&S 
resources 

 Info 
management  Infrastructure  TOT 

 Local level  4  3  2  4  0   13  
 Sub-national level  4  3  3  5  0   15  
 National level  9  15  10  3  0   37  
 International level  38  54  64  32  0   188  
 Civil society  2  5  3  1  0   11  
 Multi-level 
governance general 

 5  6  4  1  0   16  

 River basin  0  2  0  0  0   2  
  TOT    62    88    86    46    0    282  

    P (BRIDGES): 0.503185383  
  P (BARRIERS): 0.381636916   

   BRIDGES: P = 0.50 implies that the null hypothesis cannot be rejected at a 5 % 
signifi cance level. The different way in which the categories of determinants 
contribute to building bridges at multiple governance levels in the Po River case 
is not statistically different at a 5 % signifi cance level   

   BARRIERS: P = 0.38 implies that the null hypothesis cannot be rejected at a 5 % 
signifi cance level. The different way in which the categories of determinants 
contribute to hampering adaptive capacity at multiple governance levels in the Po 
River case is not statistically different at a 5 % signifi cance level   
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    CHI-TEST 3: Signifi cance of cross-case comparison, with reference to multi-
level governance and barriers and bridges to adaptive capacity.    

    H   0  : Determinants behave equally in the two cases in terms of contributing to/ham-
pering institutional adaptive capacity at specifi c governance levels.  

   H   1  : Determinants behave differently in the two cases in terms of contributing to/
hampering institutional adaptive capacity at specifi c governance levels.   

 BRIDGES  IT  KZ  TOT 

 Local level  20  13  33 
 Sub-national level  65  13  78 
 National level  42  9  51 
 International level  0  73  73 
 Civil society  11  9  20 
 Water users  4  0  4 
 Research sector  1  0  1 
 Multi-level governance general  11  7  18 
 Projects  3  3  6 
 Decentralisation  3  0  3 
 River basin  3  0  3 
 Vertical governance  4  4  8 
 TOT  167  131  298 

 BARRIERS  IT  KZ  TOT 

 Local level  24  13  37 
 Sub-national level  77  15  92 
 National level  40  37  77 
 International level  0  188  188 
 Civil society  17  11  28 
 Water users  9  0  9 
 Research sector  15  0  15 
 Multi-level governance general  17  16  33 
 Projects  3  0  3 
 Decentralisation  3  0  3 
 River basin  0  2  2 
 TOT  205  282  487 

    P (BRIDGES): 0.000000  
  P (BARRIERS): 0.000000   

   BRIDGES: P = 0.000000 implies that the null hypothesis should be rejected at a 5 % 
signifi cance level. Kyrgyzstan and Italy are statistically different in terms of how 
determinants behave in contributing to/hampering adaptive capacity at a 5 % 
signifi cance level   
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   BARRIERS: P = 0.000000 implies that the null hypothesis should be rejected at a 
5 % signifi cance level. Kyrgyzstan and Italy are statistically different in terms of 
how determinants behave in contributing to/hampering adaptive capacity at a 
5 % signifi cance level   

    CHI-TEST 4: Signifi cance of cross-case comparison, with reference to catego-
ries and barriers and bridges to adaptive capacity.    

    H   0  : The categories of determinants contribute/hamper to an equal extent to adaptive 
capacity in the two cases.  

   H   1  : Different categories have different impacts on adaptive capacity in the two 
cases.   

 BRIDGES  KZ  IT  TOT 

 Finances and risk  15  8  23 
 Government  34  63  97 
 H&S resources  29  25  54 
 Information management  19  28  47 
 Infrastructure  31  22  53 
 TOT  128  146  274 

 BARRIERS  KZ  IT  TOT 

 Finances and risk  12  2  14 
 Government  11  12  23 
 H&S resources  11  7  18 
 Information management  5  4  9 
 Infrastructure  4  6  10 
 TOT  43  31  74 

    P (BRIDGES): 0.01023549  
  P (BARRIERS): 0.1457272   

   BRIDGES: P = 0.01 implies that the null hypothesis should be rejected at a 5 % 
signifi cance level. Kyrgyzstan and Italy are statistically different in terms of 
bridges at a 5 % signifi cance level   

   BARRIERS: P = 0.15 implies that the null hypothesis should not be rejected at a 5 % 
signifi cance level. Kyrgyzstan and Italy are not statistically different in terms of 
barriers at a 5 % signifi cance level   

    CHI-TEST 5: Signifi cance of cross-case comparison, with reference to deter-
minants and barriers and bridges to adaptive capacity.    

    H   0  : The determinants contribute/hamper to an equal extent to adaptive capacity in 
the two cases.  

   H   1  : Different determinants have different impacts on adaptive capacity in the two 
cases.   
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 BRIDGES  KZ  IT  TOT 

 Budget  15  4  19 
 Economic development  5  0  5 
 External donors  6  0  6 
 Financial instruments  2  5  7 
 Individual and market incentives  4  0  4 
 Confl ict resolution mechanisms  0  3  3 
 Coordination and integration  3  9  12 
 Flexibility, planning  7  24  31 
 Legislation, administration  13  17  30 
 Participatory processes  3  12  15 
 Political stability  3  0  3 
 Risk and emergency management  9  26  35 
 WRM paradigm  8  12  20 
 Education and training  8  0  8 
 Experience  1  5  6 
 Group relations  0  10  10 
 Leadership  2  1  3 
 Partnerships and networks  5  6  11 
 Perceptions  10  5  15 
 Social and institutional capacity  6  3  9 
 Climate and scientifi c information  10  11  21 
 Communication and awareness-raising  4  9  13 
 Information and data sharing  2  0  2 
 M&E  1  2  3 
 Traditional knowledge  3  4  7 
 Uncertainty  1  4  5 
 Innovation  16  8  24 
 Investments O&M  3  3  6 
 Material resources  9  12  21 
 Technical assistance  4  0  4 
 Technology  7  2  9 
 TOT  170  197  367 

 BARRIERS  KZ  IT  TOT 

 Budget  36  61  97 
 Economic development  11  17  28 
 External donors  22  28  50 
 Financial instruments  1  4  5 
 Individual and market incentives  12  18  30 
 Confl ict resolution mechanisms  1  4  5 
 Coordination and integration  22  15  37 
 Flexibility, planning  13  14  27 
 Legislation, administration  7  7  14 

(continued)

Appendices



237

 BARRIERS  KZ  IT  TOT 

 Participatory processes  0  6  6 
 Political stability  20  4  24 
 Risk and emergency management  14  16  30 
 WRM paradigm  25  16  41 
 Education and training  5  2  7 
 Experience  7  6  13 
 Group relations  11  19  30 
 Leadership  13  5  18 
 Partnerships and networks  4  0  4 
 Perceptions  30  25  55 
 Social and institutional capacity  40  22  62 
 Climate and scientifi c information  14  11  25 
 Communication and awareness-raising  5  11  16 
 Information and data sharing  4  0  4 
 M&E  7  4  11 
 Traditional knowledge  19  5  24 
 Uncertainty  3  6  9 
 Innovation  1  1  2 
 Investments O&M  11  4  15 
 Material resources  20  12  32 
 Technical assistance  1  1  2 
 Technology  7  2  9 
 TOT  386  346  732 

    P (BRIDGES): 0.0000000141  
  P (BARRIERS): 0.0000203474   

   BRIDGES: the resulting P-value means that it is possible to reject the null hypoth-
esis at a 5 % signifi cance level. The different contribution of the identifi ed deter-
minants to adaptive capacity in Kyrgyzstan and Italy is statistically signifi cant at 
a 5 % signifi cance level   

   BARRIERS: the resulting P-value means that it is possible to reject the null hypoth-
esis at a 5 % signifi cance level. The different degree to which the identifi ed deter-
minants act as barriers to adaptive capacity in Kyrgyzstan and Italy is statistically 
signifi cant at a 5 % signifi cance level           
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