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H I G H L I G H T S

• A local study of water uses, part of the CLIMB EU project dissemination strategy.
• The prioritization of water uses is a potential source of rivalry.
• Security of water uses is achieved but water uses are not sustainable.
• The water managers have to deal with an increasing management complexity.
• The challenges of climate change are not perceived by local stakeholders.
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Water scarcity andwater security are linked, not only through the direct effects of water shortages on eachwater
users' access to water, but also because of water conflicts generated. Climate change is predicted to raise temper-
atures in the Mediterranean region and reduce rainfall, leading to a reduction in water yield and possibly wors-
ening the situation of water resource shortages that Mediterranean regions are already experiencing. In its
dissemination strategy, the EU FP7 CLIMB project addressed water security threats through an analysis of
water uses and water use rivalries within a few target catchments distributed over the Mediterranean region.
The present work explores whether climate change is locally perceived by stakeholders (water users and man-
agers) as a key issue for their water uses and water security. Individual interviews, meetings, and compilation
of questionnaires were conducted at five sites located in the Mediterranean region. The methodology permitted
an analysis of water use and its evolution in the water management context, an identification of the state of
awareness of local stakeholders and of the pressures on water use and water use rivalries, and a prioritization
of water uses. Currently, the main response to increasing water demand in the Mediterranean region, while
not yet considering climate change as a driving force, is a progressive externalization of water resources, with
limits represented by national borders and technological possibilities. Overall, ‘climate change’ was not
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mentioned by stakeholders during both interviews and in answers to the questionnaires. Even the prospect of
decreasing precipitationwas not considered a relevant or threatening issue in the coming 20 years. This confirms
the need to continue all efforts to disseminate the state of knowledge on climate change impacts in the Mediter-
ranean region, such as water scarcity, especially to local water managers, as initiated by various research pro-
grams of the European Commission.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

Water scarcity and water security are inextricably linked, not only
through the direct effects of water shortages on eachwater users' access
to water, but also because of water conflicts and rivalries generated
by the former and impacting negatively on the latter. Water conflicts
are indeed seen to increase because of climate change and the anticipat-
ed water scarcity it may engender (Ludwig et al., 2011). The European
Commission, among other organizations, acts to decrease the impact of
climate change on security (Liberatore, 2013) by providing, in the frame
of the Common Implementation Strategy document Guidance (CIS,
2009), an adaptation policy at the basin scale (Quevauviller et al., 2012).

The common use of indices, such as the water stress index (WSI) or
the Falkenmark indicator (Falkenmark et al., 1989), to describe water
scarcity suggests that the notion is linked to physical constraints. How-
ever, the ecological, economic, social, institutional, political, and anthro-
pogenic dimensions of scarcity throw into sharp relief the relativity and
subjectivity of the water scarcity notion. Social water scarcity relates to
‘a perceived scarcity of the social means required to overcome the orig-
inal scarcity’ (Ohlsson, 2000), such as social ingenuity and capacity
(Homer-Dixon, 1994; Lasserre, 2007). The social water scarcity index,
based on the WSI and the Human Development Index (UNDP, 2010),
strive to capture this social adaptive capacity (Ohlsson, 2000). It has
been recently adapted to theMediterranean regionwith a similarmeth-
odology to quantify an Adaptive Capacity Index (Iglesias et al., 2013).
Also, the relative or constructedwater scarcity is related to ‘distribution-
al and relational aspects of scarcity’ (Mehta, 2008). This suggests situa-
tions where, despite physical availability of water, economic, social,
political, or institutional elements of water management may limit ac-
cess to water and therefore generate a scarcity.

In addition, the literature on water conflict largely focuses on trans-
boundary conflicts of internationally shared river water in order to either
(i) propose indicators for identification of potential water conflicts and
basins at risk (Tamas, 2003; Yoffe et al., 2003; Kallis and Zografos,
2014); or (ii) discuss mechanisms of negotiation or conflict resolution
(Wolf, 2001). However, water conflicts, when they occur, are more
often bound within a nation than straddling states (Homer-Dixon,
1994), and are often only local (Rijsberman, 2006). Furthermore, water
scarcity evaluated at the national level may little reflect local conditions
and real social impacts on local communities (Rijsberman, 2006). It is
even suggested that the climate change-water-security nexus picture
needs to be nuanced (Kallis and Zografos, 2014) regarding social con-
texts, including the one at the local scale. The research conclusions of
the CLIWASEC (climate induced changes on water and security) cluster
indicate that hydroclimatic change, if it poses a real important threat to
human security, has direct impacts on economies and livelihoods which
are in fact independent of the conflict channel (Kallis and Zografos, 2014).

Finally, institutional water scarcity is concerned with a limited ac-
cess to water and control of water resources due to structural andman-
agement problems within water institutions. In particular, some
institutions for resource sharing and allocation can generate between
various water users or various water use competition, either in time
and/or space, for these limited resources, or even at different manage-
ment scales (between local, regional, and national). Also, some local
tensions are usually represented by water use rivalries (Bressers and
Kuks, 2004; Aubin, 2008; La Jeunesse et al., 2013).

Following this understanding of the meaning of water scarcity and
the link with water uses, the present paper aims to assess the state of

awareness of climate change impacts on water uses at the local scale
and towhat extentmanagement practices includemeasures tomitigate
the effect of climate change on water availability. In doing so, it is as-
sumed that if this awareness could be quantified, it might be a suitable
indicator of adaptive capacity. Nonetheless, a qualitative assessment is
proposed here.

To reach this goal, the analysis of water uses has been performed
in five Mediterranean catchments. Water uses are analyzed on the
basis of information provided by case study stakeholders, represent-
ed by water managers and water users. The methodology presented
here was originally developed for a set of different aims in the con-
text of CLIMB (Climate induced changes in the Mediterranean ba-
sins), a research project founded by the European Commission
under the FP7 framework. The analysis of water uses is one of the ac-
tions of the dissemination strategy comprising all the dissemination
activities of the CLIMB project and the cluster CLIWASEC (communi-
cation to scientific conferences, press articles, scientific papers, orga-
nization or workshops, policy briefs, management of a webportal;
Ludwig et al., 2010). This dissemination action, implemented at
local scale, is bidirectional and can be described as a continuous in-
teraction process between entities using different languages (scien-
tists, managers, users, policymakers, politicians) and having cultural
differences (scientists from different disciplines and countries, man-
agers from different services, users from different water uses) and
different ways of interacting (interviews, phone calls, meetings,
workshops, e-mails). It permits to combine time scales that are usu-
ally disconnected: creation of research outputs and its use by end-
users. The dissemination presented here focuses on interactions
with local stakeholders (in connection with water uses) engaged
from the beginning of the project and informed of the evolution of
the work. In this paper, it is assumed that interactions with stake-
holders at the occasion of the study of water uses permit to create
confidence. This confidence then facilitates the exchange of informa-
tion as it promotes trust in the state of knowledge disseminated. The
dissemination at the local scale is based on the pivotal role of the
local case study leaders (member of the CLIMB research project and
already in connection with some stakeholders of the local water net-
work), using this process of interactions as an opportunity to pro-
voke top-down and bottom-up transfers of both theoretical and
empirical knowledge. That process increases the local network of
the case study leader and improves the dissemination of the state
of the knowledge within the local water network on the possible im-
pacts of climate change. The interactions with stakeholders per-
formed in the context of the study of water uses at local scale is
used to: (i) disseminate at local scale the results of the CLIMB project
through the duration of the project, (ii) understand the uses and
competing uses of water in case studies, (iii) empower the case
study leaders by enlarging their local network in the water network
in order to provide a wide dissemination of the project also after its
conclusion, and (iv) facilitate the access to expert knowledge on cli-
mate change impacts at local scale including the dissemination of
uncertainties attached to climatic and hydrological modeling out-
puts. This paper presents the methodology used to provide a qualita-
tive analysis of water uses and water use rivalries and pressures in
the context of climate change, and the results obtained for five case
studies investigated. Three main elements of the analysis are pro-
posed: (i) presentation of the water uses by stakeholders, (ii) pre-
sentation of water use rivalries, and (iii) description of the causes
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