Chapter 10
Governance in the Face of Uncertainty
and Change

Abstract This chapter presents the first stage of findings in the multi-pronged
approach, used to triangulate towards a more nuanced and empirically based set of
adaptive capacity indicators. First, the results from the assessment and categoriza-
tion of the adaptive responses are presented, elucidating the adaptive mechanisms
across the different governance scales. Next, those mechanisms are characterised
according to the categories of transformation, persistent adaptation and passive
responses. Finally, the different categories of adaptive outcomes are discussed in
more depth in relation to the specific governance mechanisms associated with them.
Results indicate a higher concentration of transformative and persistent adaptive
responses in the Swiss case area than in the Chilean case area.

Keywords Rhone, Canton Valais, Switzerland * Aconcagua, Region V, Chile
* Assessing adaptive mechanisms ¢ Adaptive outcomes ® Transformative adaptation
* Persistent adaptation * Passive change * Governance scales

10.1 Adaptive Mechanisms Across Scales

The following section and table records the different institutional and governance
mechanisms that were mobilised, drawn on, or relevant to preparing for or navigate
the case events in each case area. The different mechanisms recorded in Tables 10.1
and 10.2, are categorised by the different scales in which they are invoked. For the
purposes of this study, adaptive mechanisms are termed as a response, institutional
or governance mechanism (law, regulation, policy, institution) that are undertaken at
the national, regional or local (both community and individual) level in order to
prepare for or respond to different scales of environmental change (i.e. inter-annual
variability, drought, floods, climate change impacts).

M. Hill, Climate Change and Water Governance: Adaptive Capacity in Chile 173
and Switzerland, Advances in Global Change Research 54,
DOI 10.1007/978-94-007-5796-7_10, © Springer Science+Business Media Dordrecht 2013
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This definition therefore takes into account both proactive and preparatory
adaptation as well as reactive and autonomous adaptation (Dovers and Hezri 2010;
Engle 2010; Tompkins and Adger 2005). Actions and mechanisms included in this
table represent legislation, or particular articles, regulation, policy frameworks or
institutional actions (i.e. decisions or rules of user group associations) that provide
guidance or mechanisms for drought or flood management, the prioritisation of
users during particular peak periods (scarcity or high demand) and infrastructural
adaptation to shifting hydrological patterns. While the Swiss case area covers adap-
tive mechanisms relating to both flooding and scarcity situations, the Chilean exam-
ples pertain only to drought and scarcity. The definition is deliberately broad and
evades an exclusive linkage to climate change impacts since other studies have
highlighted the difficulty in separating ‘pressures exerted as a result of climate
change from other economic, environmental or developmental pressures’ (Tompkins
and Adger 2004, p 564).

Across the two cases areas, adaptive actions ranged from historical coping tech-
niques to legal prescriptions for prioritising uses in periods of scarcity to more radi-
cal policy reform. Unsurprisingly, the mechanisms for dealing with drought and
flooding were very different, but lessons can be drawn from the institutional pro-
cesses that allow for these mechanisms to be implemented. Other studies (e.g.
NeWater) comparing adaptation across case studies experiencing flood or drought
impacts have noted that flooding tends to illicit more advanced strategies (Huntjens
et al. 2011).

The NeWater project suggests that this may be explained partly by different risk
perceptions (Green et al. 2007) and the difference in available solutions to the two
extremes, which itself is related to the unique natures of the different extremes.
Huntjens et al. (2011) posits that flooding is primarily a safety concern, while
drought management concerns water scarcity and allocation management problems.
The suggestion seems to be that drought and scarcity issues can be seen as more
polemic and divisive than flood management issues, with less potential technical
and management fixes available. While the adaptive actions across the Chilean and
Swiss studies are quite different, interestingly, the nature of the Swiss flood man-
agement solutions can be seen to be as polemic as those of the drought issues within
the Chilean studies, on which the following sections will go into more detail.

10.2 Characterising Adaptive Responses

Adaptive responses in each of the case areas were categorised according to the con-
cepts of transformation, persistent adaptation and passive change, as discussed in
Part I. By categorising the responses in terms of these categories, it allowed a link-
age to be established between governance mechanisms that allowed for more sus-
tainable and resilient approaches to water management solutions and those that
fostered responses that might not build adaptive capacity or even degrade resilience
in the face of increasing stresses and uncertainty. In addition, in order to characterise
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the governance elements that were associated with different categories of adaptive
responses, a mixed methods analysis was conducted in MAX QDA to identify the
intersections between the different response categories and the governance related
indicators (under three broad categories of Regime, Knowledge and Networks) to
establish which governance mechanisms were most associated with different cate-
gories of response.

The following tables represented in Figs. 10.1 and 10.2 present the analysis and
subsequent results of this coding exercise, which show a higher concentration of
transformative and persistent adaptive responses in the Swiss case area than in the
Chilean case area. The results of the coding exercise of the adaptive responses will
be presented and discussed below, in conjunction with the governance indicators
related to them.

10.2.1 Transformative Adaptation

Transformational responses were classed as those that exhibited examples of inno-
vation, and possibly transformation of SES into trajectories that sustain and enhance
ecosystem services, societal development and human well-being (Folke et al. 2010).
Transformability has also been described as the ‘capacity to create a fundamentally
new system when ecological, economic, or social structure makes the existing sys-
tem untenable’ (Walker et al. 2004). Adaptive responses were coded as ‘transforma-
tion’ if they exhibited traits of managing for uncertainty (i.e. practices and policies
that prepare for uncertainty in context of climate change or inter-annual variability,
including unanticipated changes), or if they showed that policy makers for/and
water managers were searching for alternative governance or management practices
that integrate ecological and social consideration, or had signs of innovation and
development of new strategies that enhance ecological and social aspects as well as
economic. A full list of criteria is given in the tables in Figs. 10.1 and 10.2, which
show that of the adaptive responses, very few exhibited characteristics of transfor-
mation. Within the Chilean case, none of the responses exhibited transformative
characteristics, while in Switzerland only the TRC and MINERVE had transforma-
tive attributes, and only the TRC could be categorised as ‘transformation’ (albeit
with limits).

Initially, a scoping study was conducted to assess the most vulnerable areas, in
terms of potential flooding events and damages (e.g. industrial sites and residential
zones). In addition, the concept of ‘residual risk’ has been applied to the scoping
studies for the project in order to meet the challenge of designing a project that
incorporates the uncertainty of climate impacts (modifications in flows) so that the
management plan can adapt to changing hydrological parameters. Engineers recog-
nised that the project would need to find a means of incorporating hydro-climatic
uncertainties to ensure that the project could statistically calculate projected levels
of flow for individual sections under climate change conditions. Engineers are cur-
rently assessing the possibility of the calculated levels of flow being exceeded, and
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Box 10.1 A Brief History of the Rhone Corrections in Canton Valais
(Source: www.vs.ch/Rhone)

The Rhone Valley has historically been a site of numerous natural hazards
most notably flooding, avalanches and landslides. Prior to the first correction,
there had been numerous attempts to control the river in order to protect both
inhabitants and infrastructure. However, an overall co-ordinated plan had
escaped these efforts, limiting their efficacy across the broader region. After a
devastating flood in 1860 that impacted on the entire valley, the first pro-
gramme of corrective interventions took place on the Rhone River between
1863 and 1893. The results were, however, disappointing. Despite the dredg-
ing of the river, levels continued to rise. The second correction took place
between 1930 and 1960, reinforcing and raising the level of the dikes that had
been constructed in the first correction. The works were accompanied by an
increased exploitation of the river bed, with companies beginning to remove
the gravel for commercial purposes but also assisting in flood protection.

The third correction planning phase was announced in 2008, in a process
that is set to take between 25 and 30 years. After a series of high flooding
events in the 1980s and 1990s (1987, 1993, 2000), it became clear that the
engineering corrections of the first and second corrections were no longer
enough to protect the growing towns in the Valais from the increasing amounts
of precipitation and melt that were having devastating impacts, and that a new
tactic was needed. While the 2000 flooding event was a turning point, cantonal
authorities had identified the need for a new set of corrections well before that
catastrophe. The 1992 change to the federal law signaled a move to a more
integrated approach to water management, including flood management. The
169 million CHF provided by the federal government for the TRC represents
65% of the project’s costs, more than they are legally bound to by the WBG
(45%), because the costs of potential damage and required measures are so
comprehensive. The federal guidelines for the project’s financing require it to
integrate climate change uncertainties and to take account of social-ecological
benefits, rather than just technical security and economic priorities.

where supplementary corridors of evacuation (couloirs d’evacuation) may be
situated in order to manage this eventuality. The TRC project team therefore pro-
posed an interpretation of the legal basis to the federal office, in which they pro-
posed that for the project to be fair and balanced (i.e. fulfilling its security function
and enhancing the ecology of the Rhone floodplain) the Rhone should be enlarged
to roughly twice its current size.

However, while the TRC has transformational characteristics in its policy forma-
tion, the challenges of passing its implementation plan at the local level has led to a
dilution of those attributes, which aim to enhance the ecological and social benefits
of the projects. While the highly participative process in itself would be considered
to be requisite for a transformational governance approach, in this case it also shows
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the deep challenges that it may also bring, to the detriment of innovation. Once the
priority measures were identified, an interpretation of the legal baselines was con-
ducted to draw up an implementation plan which identified the level to which it was
possible to achieve a two times enlargement of the Rhone, or where the enlargement
needed to be scaled back in order to take account of occupied land by urban zone or
industry. The compromise was to complete a security enlargement of 1.6 times the
current river size, with a more consequential 2 times enlargement in other areas.
It is hoped that this will meet both federal demands, but reduce disruptions to more
heavily urbanised and industrialised areas.

Windows of opportunity generated by successive extreme events that surpassed
past management practices and technologies have limited currency when policy and
engineering innovation meets the reality of implementation within a physically
(urban and industrial reality) and socially (land rights and perceptions) constrained
reality. The participative process of project implementation allows for the integra-
tion of these different voices, to ensure a socially equitable solution, but yet may
result in a dilution of the principles that allow for greater resilience to climate
uncertainty.

In Chile, despite the availability of scientific information on climate change
impacts and sector impact studies, adaptive actions did not account for uncer-
tainty in the context of climate change (particularly given that the development
of inter-annual variability in relation to ENSO — EI Nifio/La Nifia events is currently
one of the areas of climate science with the largest amount of uncertainty).
Environmental impacts and the ecological integrity of the social-ecological system
are not considered outside of economic parameters, and innovation is generally
low, with a reliance on classic technical fixes of large scale dam storage and
increased groundwater exploitation. While water conservation and efficiency
improvements are active or within the scope of governmental bodies (DGA focus on
efficiency), the CNR is at present scaling back its irrigation efficiency programmes
(notably to focus more on improving information and transparency of the water
market). Yet, within the current framework conditions, these programmes do not
lead to reductions in water use, but the expansion of supply or irrigation with the
water that is conserved.

10.2.1.1 Associated Governance Mechanisms
Regime

A mix of federal legislation (WBG, Federal Policy Directives) and cantonal legis-
lation (Valais WBG) set the framework for the most transformational elements of
the TRC (integration of uncertainty and climate information, integrated risk man-
agement based on social-ecological resilience). Environmental provisions within
these laws and environmental goals integrated into subsidy programmes such as
the NFA, attempt to direct water resources management projects and agreements
on water resources in a in a direction that would allow transformation of the SES
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onto a trajectory that could sustain and enhance ecosystem services, societal
development and human well-being (WBG, Art 4 (2), Valais WBG, Art 14)!
(Valais 2009).

Knowledge

Planning time horizons were shown to be insufficient for current challenges, there-
fore longer term horizons were set, shifting the planning focus to more iterative and
integrative and uncertainty (variable risk) based strategies. This was enabled through
a diverse range of impact studies and multi-stakeholder investigations to allow for
compromise and balance in the project. The integration of climate change adjusted
risk and uncertainty into planning was deemed necessary to ensure that time would
not be wasted in the future by having to redo the management plan (reflecting the
understanding that present day hydrology might not reflect future patterns). Planning
and scoping was therefore forward looking, acknowledging that current levels of
flows may be surpassed in the future. Within the project itself, the enlargement (by
2 or 1.6 times) signifies redundancy being built into the system (Valais 2009).

An element of flexibility needed to be incorporated into the TRC plan to deal with
this, so that the technical experts, rather than politicians, can define the planning process,
but overall objectives are set in a top down manner from federal and canton levels (but
their strength and closeness to interpretation is negotiated at the local level). Scientific
and technical monitoring and modelling are relied upon to diagnose vulnerabilities, and
communication programmes tend to translate the outcome studies into justifications for
the project with local level stakeholders. Sustainability criteria are integrated into
financial incentive criteria and thereby are positively linked with project objectives.

Networks

The distributed legal structure (i.e. canton and federal law) allows for negotiation
between canton and federal levels to find a balance in the implementation of legal
provisions which encourage a ‘sustainability’ led approach that matches both federal
guidelines and local realities. Reliance on federal financial support allows the federal
(more transformative approach) to have some power, but regional particularities and
needs are accounted for through the decentralised implementation structure, which in
turn is influenced by local autonomy, land rights holders and water owners. Each
scale has its own source of power and agency (federal: legislative provisions, financial
capability; canton: subsidiarity of Implementation as a constitutional right, technical

!'Refer to the Management Plan of the TRC for more discussion on the acceptance that absolute
security against flooding was no longer an option, and the development of the legal framework for
the management of watercourse in conjunction to this shift in thinking. Available online at: http://
www.vs.ch/Navig/navig.asp?MenulD=16521
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expertise, some financial power over the communes; local: right to local autonomy,
water sovereignty, land rights) leading to an extenuated impasse in passing the imple-
mentation plan, but the potential to negotiate a common, integrated solution.

10.2.2 Persistent Adaptation

Responses that allow for the ‘persistence of the fundamental properties of the cur-
rent system through adaptation’ (Chapin et al. 2009, p 20) were classified as ‘per-
sistent adaptation’, to distinguish it from transformative adaptation. Adaptive
responses were coded as persistent adaptation if they exhibited aspects of techni-
cal or governance innovation, which while they may not be transformative in
terms of fostering SES resilience, it still introduced new, innovative approaches to
decision making or water resource management. Examples of governance innova-
tion might be the attempt to generate new or enhanced knowledge or partnerships
for addressing resource challenges. Examples of technical innovation could relate
to the development of new techniques or improvements to irrigation efficiency
(new irrigation technologies or efficiency gains through infrastructure mainte-
nance and repair), or hard path infrastructural solutions for scarcity, drought,
rivalries or flooding, that also incorporated aspects of uncertainty relating to cli-
mate change.

Adaptation is deemed to be a manifestation of adaptive capacity, notably as a
means of reducing vulnerability to present stresses and future impacts (Smit and
Wandel 2006). However, this form of adaptive behaviour is more associated with
means of ‘coping’ with climate variability rather than shaping responses to climate
change that improves resilience of the SES, and adapting to the changes in physical
parameters of the system. Boxes 10.2 and 10.3 below highlight two of the responses
that were categorised as persistent adaptation responses according to the criteria
above: the Turno from Chile and the MINERVE project in the Swiss case. The
Aconcagua project also meets certain criteria of persistent adaptation, but the focus
on steady state hydrology and the lack of integration of climate based uncertainty
projections into the scoping plans, means that it was more heavily weighted as a
passive response, and so shall be discussed later.

MINERVE represents a governance innovation in the knowledge network that
frames the cantonal response system to extreme hydrological events. It incorporates
a number of transformational characteristics in its fundamental integration of
uncertainty based science and cross-sector partnerships for knowledge sharing
in the public-private partnership. However, since it represents an innovation in
only the information system for improving response to extreme events, it does
not have the more transformative characteristics of shaping the broader resilience of
the SES.
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Box 10.2 Turno in Chilean Irrigation Systems (Source: Interviews; Alvarez
(2005))

The turno is the process employed during drought periods to manage a
proportional reduction of water rights and distribution of water to different
users on a specific daily schedule. The system of turno is a very old tradi-
tional Spanish system of proportionally reducing the amount of water each
rights holder receives, but attempting to ensure that all the rights holders
receive a proportion of their water rights. The turno is divided into shifts,
which lasts a certain number of days. For example, if there are five zones to
a canal, each zone will receive water for 7 days. So the first zone is allocated
water for 1 week, and then the next 4 weeks they receive no water. During
the time that it doesn’t receive water, the zone is dry, and the other zones are
allocated water in their shifts. The turno can take place between a single
sub-canal, across a number of canals within one section of the river, or
across multiple sections of the river. It tends to highlight the latent power
imbalances between upstream and downstream water users, as well as those
with stronger and weaker rights within a single canal or section of the river
(Alvarez 2005).

Box 10.3 Integrated and Coordinated Action Against Flooding: MINERVE
(Source: http://www.aqueduc.info)

The project stands for ‘Modélisation des Intempéries de Nature Extréme,
des Retenues Valaisannes et de leurs Effets’ which is the initiative by the can-
ton to improve the modelling of extreme events and natural hazards, their
retention and effects. The project represents a public — private partnership
between the Canton Valais, I’Ecole Polytechnique Fédérale de Lausanne
(EPFL), Météosuisse, as well as a selection of hydropower companies. In
2002, EPFL and Météosuisse were engaged in order to develop the informa-
tion management system. Drawing on meteorological forecasts from
MeétéoSuisse, the system calculates the flow rates up to 72 h in advance, in
order to provide water managers with enough time to put into effect anticipa-
tory actions that should minimise flood damage.

The project also takes into account both the impacts on hydropower opera-
tions and reservoirs, as well as the potential role that they might play in adap-
tation to increasing numbers of extreme events. The aim is to develop multi-use
infrastructure through innovative partnership techniques. Hydropower operators
have been in negotiations with the canton to secure extra storage in hydropower

(continued)
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Box 10.3 (continued)

reservoirs as a means of limiting the impacts of flooding events and other
natural hazards. When there is prior knowledge of a heavy precipitation event,
hydropower companies are warned so that the reservoirs (Speicherbciche) can
be automatically lowered to buffer the volume of precipitation.

In addition, MINERVE acts to mobilise a number of competencies to respond
collaboratively to extreme events. These include meteorologists, hydrologists,
information technicians, dam operators, security services (police etc.), as well
as vertically coordinating decision making between the canton and com-
munes. Over the 3 days of the 2000 flooding event, there was a degree of
uncertainty with the canton over who was responsible for deciding on man-
agement steps to protect areas below some of the reservoirs. The lack of over-
sight and preparatory steps to manage over-flow of the reservoirs was seen as
having been potentially counter-productive, perhaps even exacerbating some
of the impacts lower down the valley. Now, in a selection of reservoirs across
the canton, at the signal that there will be an extreme precipitation event, the
reservoirs can be automatically pumped out and lowered, in order to then buf-
fer the volume of precipitation that comes down.

It is also worth mentioning the institutional component of the Suonen/Bisses in
this category as well. Cantonal Authorities have recognised that these common
property regimes have played an important role in building solidarity and managing
conflict resolution (Netting 1981), and therefore have made efforts at both com-
mune and canton levels to support and encourage the maintenance of these organi-
sations since they assist in the upkeep of the infrastructure and minimise costs at the
local level. Federal and cantonal administrative levels provide financial support for
the CPRs by subsidising infrastructural maintenance projects. The rest of the costs
are covered by the commune and whatever then remains must be covered by the
landowner, despite some, who are no longer farmers, being hostile to covering the
costs for irrigation installations.

10.2.2.1 Associated Governance Mechanisms
Regime

Mechanisms (legal provisions; informal agreements) that allow for emergency
drought responses to kick into action provide a clear signal to actors that a different
set of parameters have been reached, and so prepare the path to set coping strategies
that replace normal ‘day to day’ management. In Chile, the drought provisions
provided in the Water Code, signal that farmers may start negotiating emergency
short term exploitation of groundwater to enable irrigation to take place as surface
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waters diminish. The emergency drought provisions allow for the flexible and pro-
visional use of alternative water sources (wells/groundwater) as a means of short
term coping, but also provide protection for groundwater rights holders who may
hold the DGA liable for any affectation of third party rights. However, the effective-
ness of the declaration is limited to the level of government financial assistance that
would allow farmers to actually exploit the water resources to which they’ve been
granted temporary access.

Adaptation at the Junta de Vigilancia and Canalista level is characterised by
the Turno, which enables farmers to quickly shift to an alternative water distribu-
tion model. The model of temporary coping allows for the proportional reduction
of water rights distribution based on different ‘shifts’ or ‘turns’, aims to minimise
drought impacts across the basin (Box 10.2). In Switzerland, company and asso-
ciation agreements are in place between different actors (e.g. commune utility and
farmers; commune utility and cable car companies; hydropower utilities and cable
car companies) for short term adaptation of water supply for irrigation and
artificial snow production. In addition there are commune level regulations on
water provision during emergency times that provide guidelines for supply and
sanitation in extreme events, but there are no overarching rules on scarcity or
drought.

Knowledge

In Chile, the initiation of declaring the drought zone is guided by an internal tech-
nical regulation of the DGA, which sets the hydrological parameters by which
drought should be declared. However, the present regional DGA office deems these
parameters, and the data that informs them, to be out of date, and no longer relevant
to the decision criteria for which it is needed. Despite challenges in the breadth and
transparency of state monitoring and assessment, mechanisms are in place at the
channel and junta level to evaluate the amount of water every day and proportion-
ally reduce allocations during times of stress. Private actors also are open to learn-
ing from other areas and seeking government support for diversification and
technical adaptation options as a potential means of coping with climate change
impacts. Government actors have the technical capacity to carry out and use
research on climate change impact across the water intense sectors. Increasing
attention is being paid by government bodies (DGA, DOH and CNR) on improving
the state and transparency of hydrological assessment and water rights information
to build capacity for managing increasingly scarce water resources, as well as to
inform policies such as a National Dam Policy (hard infrastructural adaptation).
In the Swiss case, improvements are being planned and implemented for local
level monitoring on run off and water quality from increased precipitation as part of
the reaction plans for coping with impacts on quality and quantity (in relation to
extreme precipitation events). Flood management planning takes into account the
likelihood of increasing water risks from climate change as prescribed by the top
down regional planning concept that involves both federal and cantonal levels.
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Inventories of water infrastructure take place to inform redevelopment of diversity
(Suonen/Canals) as a means of maintaining traditional infrastructure that minimises
impacts in heavy precipitation events. Early warning monitoring networks and
response systems are already in place for many other hazards across the canton, and
are being improved specifically for increases in precipitation events related to
changing climatic conditions.

In both cases, the awareness of impending climate change impacts drives
actor’s perception of the need to find solutions for the challenges it will bring. In
the Chilean case, this is however often accompanied by the perception that more
water needs to be captured so that less is lost to the sea. In the Swiss case, there
is an awareness of quality, quantity and seasonality changes from climate change,
as well as dichotomy of extremes (i.e. glacier reduction but more extremes) in
the intensification of the hydrological cycle, particularly among the more techno-
cratic hydropower stakeholders. Recent experiences of major floods and precipi-
tation events had led to a high awareness of this intensification and thus
implementation of technical protection measures (after 1993 event) that pro-
tected them in the 2000 events, but which are already seen as redundant accord-
ing to current observational data. In both case areas, technical fixes are seen as
the main or only means (irrigation efficiency, crop efficiency, irrigation networks,
storage capacity/dams) of facing climate change challenges. In Chile, however,
attention has turned to the importance of improving market transparency and
information so that it may operate better. This is not seen as an adaptation mea-
sure, but as a means of improving the baseline administration of water resources
management to be better prepared for increasing droughts and pressure on scarce
water resources.

Networks

In the Chilean case, cooperation for coping takes place amongst private rights hold-
ers through formalised user based institutions. Rights owners are enabled to take
responsibility to ensure ‘coping’ in times of stress, through institutional mecha-
nisms for canal based adaptations (i.e. Turno). While the Presidential declaration of
a drought zone provides for increased involvement and connection between user
level and administration level, the incentives for cooperation between actors remain
fraught. The declaration is seen not to bring the financial capacity for investment in
alternative groundwater wells that are needed for increased exploitation during the
6 month period, indicating that without the government’s financial assistance, its
increased involvement in the management of drought is extraneous.

In the Swiss case, public-private partnerships (government, university, private
hydro companies) allow for information and burden sharing to improve protection
from flood damage. The partnerships enable collaboration across regional, canton
and local (private) and commune (public) actors. Knowledge networks link local
and regional managers with research institutions (private and public) and universi-
ties, so that scientific information informs watercourse management. Cross sectoral
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collaborations are in place to improve service and efficiency in the face of novel
challenges, for which expertise may not be at hand at the local level. Specifically in
MINERVE, there has been a transition from informal collaboration and assistance
to a formalisation of the process and agreement. At the local level, communal insti-
tutions that are redundant during ‘normal periods’ (e.g. Kristenstab) mobilise
quickly to impending extreme events. These flexible institutions contain both pri-
vate and public actors. While the canton level provides coordination in extreme
events, freedom and autonomy persists at the local level.

10.2.3 Passive

In addition to the two categories of adaptive responses, a third category was utilised
capture responses that contributed to the degradation of the system to a less favour-
able state, resulting from either a failure to transform and adapt (Chapin et al. 2009,
p 20) or maladaptation. Responses were coded as ‘passive’ if they adhered to con-
cepts of steady state resource management, impasses in planning and project pro-
cess with no scope for resolution, or adaptation that further degraded either the
social or the ecological system. Responses that were categorised as passive included
the Aconcagua Project because although it is a project that has a climate adaptation
element to it (managing storage does not necessarily imply maladaptation), it has
been proposed purely in the name of irrigation efficiency and its planning is based
on steady state principles that do not integrate the potential impacts that climate
change may have on the validity of the project.

The Aconcagua project is seen by many agricultural stakeholders as the only
means for enhancing the capacity of the system to cope with increasingly dry
periods, hence the level of frustration that negotiations have run for 10 years without
any resolution. Stakeholders often referred to the loss of water to the sea throughout
the winter period and higher periods of precipitation.

Box 10.4 Water Resources Planning: The Aconcagua Project (Source:
Presentations by DOH, DGA & Agricultural Stakeholders at Universidad
Catolica de Valparaiso, Quillota; (Matta 2011)).

The Aconcagua Project is a major infrastructural project that has been in
planning and negotiation for the past 10 years. It is projected to provide irrigation
security to existing cropland, while also enabling farmers to increase irrigated
area (30 million ha) through enhanced security of their rights. The project is
to build a reservoir (Puntilla del Viento) with a capacity of 110 million m?
together with a battery of wells in the areas of Curimé6n, Panquehue and Llay
Llay. The wells would be relied upon only in order to manage periods of

(continued)
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Box 10.4 (continued)

drought. Without the present regulating works, farmers see themselves as
losing water to the sea in winter time, which then cannot be used for irrigation
purposes in spring time. Currently, the aquifer is being used as an under-
ground reservoir, pumped during periods when river flows are too low to
supply rights allocation.

The major impediment to the implementation of the project is a disagree-
ment between agricultural stakeholders with the DOH and the DGA over
the availability of water rights for filling up the reservoir. The DGA is under
pressure to allow the plan for the dam to be approved, but posits that as there
are no more available rights in the Aconcagua Basin, irrigators themselves
must use their own rights to stock the dam. The DOH has 400 million m? of
eventual rights, yet as detailed earlier, these cannot be transformed into per-
manent rights through infrastructure, but the aim of the dam is to give security
to permanent water rights.

10.2.3.1 Associated Governance Mechanisms
Regime

The drought declaration in the Chilean case enables actors to cope in part by allow-
ing the exploitation of ‘vulnerable’ ground water sources. Additionally, the infor-
mality of the Chilean governance approach in ‘normal’ periods leads to a lack of
capacity and knowledge of the river when the ‘external’ DGA takes over at the most
critical moment. This leads to wasted time and conflict possibilities heightened
because of the government intervention. However, the intervention of the DGA is
still seen as a necessary last resort. In the Swiss case, while legal guidelines exist for
the management of increasing flooding issues (governmental policy guidance) there
is a void of guidance and rules on scarcity or stress.

Knowledge

The Aconcagua Project is defined by criteria adhering to steady state resource man-
agement, since there is no accounting for uncertainty, nor incorporating inter-annual
variability (i.e. ENSO), nor the integration of climate change related uncertainties
into the project scoping phase. There is a lack of alternative options proposed, and
ideological constraints persist, which limit the ability to experiment with alternative
solutions. The private adaptations at the canal and river level are reactive measures,
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and there is a lack of planning that would enable more proactive preparation. The
DGA intervention in the river implies a loss of knowledge, since government actors
lack the capacity and familiarity of the basin as water management is usually in the
hands of private actors.

The lack of agreement and coherence across different evaluations and assess-
ments of the hydrological resources available in the Aconcagua, severely limits the
ability of both public agencies and private actors to agree on plans for the develop-
ment of management and infrastructure in the basin. There is a strong awareness
amongst water owners that hydrological patterns are shifting, but as yet this has not
translated to enhanced use of technology, monitoring, modelling or integration of
uncertainty into the management and planning of water resources in the basin. The
ideological rigidity of the water market and Water Code not only informs the adver-
sity to change the framework rules which govern the current system but also con-
stricts and narrows actors’ views of how to resolve the complex problems that have
been emerging. The Swiss case lacks preparedness and planning for possible scarcity
situations in the area of water supply. This is in part due to the perception of climate
change as an issue to be taken into account for long term horizon planning (30—40
years) but not yet for operational day to day management. While there is an accep-
tance and awareness of the inevitability of increasing impacts in flooding and natural
disasters, awareness on other impacts of climate change related to water availability
remains less engrained. Despite this, there is still awareness amongst technical
experts that precipitation patterns are changing and that legal mechanisms for drought
are no longer up to date.

Networks

In the Chilean case, the lack of trust between actors is a major impediment towards
fostering common integrated solutions to common problems. The impasse over the
Aconcagua project has lasted for 10 years for example. Furthermore, the DGA
perceives that the agricultural actors have strategically used legal mechanisms such
drought provision as a means of forcing the DGA’s hand on groundwater exploita-
tion. At the ministerial level, the power imbalances between different ministries and
government institutions (mining, energy, agriculture versus environment and water)
has so far continued to side line the environment and weaker economic actors in
water resource management, limiting the scope for innovation for enhanced SES
resilience through cross-sector collaboration and cooperation. At the basin level,
public-private sector cooperation has taken place within the realm of the Aconcagua
Project, as well as between Junta de Vigilancia and individual companies. Private
negotiation of this sort is reported to take the form of financial pay-offs (an alternate
version of polluter pays, which does not lead to less pollution, but just an acceptance
of it), while multi-sector cooperation in the Mesa Tecnica has not as yet led to a
resolution on the project or to a solution being found.
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