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EXECUTIVE SUMMARY

The growing awareness of complexities, the unexokecbnsequences of management strategies
and an increase in uncertainties have triggereticalri reflection about prevailing water
management paradigms. This paper provides argunientthe need to change towards more
integrated and adaptive water management regintes.eXample of the Rhone basin is used to
illustrate the challenges upland watersheds fadaérmias of increasing uncertainties due to global
and climate change. The analysis of a large wagTagement project, thé?&Rhone correction,
provides evidence that changes in water managepnadtice are slow and limited, however there
is expressed political will and initial tentativieegs. Reasons for the barriers to change are auhlys
and it is concluded that processes of social legriaire of paramount importance to initiate and
sustain change. A number of recommendations facyohaking are given. Developing adaptive
capacity with a long term vision would be a wiseatggy rather than responding to disaster and

escalating conflicts.
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1. CHALLENGES FOR WATER MANAGEMENT

Water management has been successful in the pastcuring the availability of water related
services and protecting society from water reldtadards through technical means. Rather than
adapting to periodic variability in water levelse(i flooding), the approach has been to control
rivers to provide for hydropower production or ghiiqm. The control approach can reach its limits
in upland rivers that experience extreme weathen&sv For example, channelled rivers with high
rainfall can have severe floods and there has lbeeobserved increase in damage since people
began settling in vulnerable areas such as floath@l However, once high risk areas are settled,
economic investments and assets need to be prbtEota natural disasters, despite the fact that
land use should have been originally restrictediaRee on engineered infrastructure for protection
against water related hazards means that socibige become more vulnerable when this
infrastructure fails.

Water quality has been the preliminary focus of rowing the ecological integrity of riverine
ecosystems. Consequently, there has been a laatkeotion to the structural changes in riverbeds
and changes in the spatio-temporal variability @fttev flows which have a strong influence on
habitat diversity and ecological function. The Huil of reservoirs and the use of hydropower have
altered the flow regimes of many rivers resultingdetrimental effects on stream ecology (Ward
1998; Pahl-Wostl, 1998; Bergkamp et al., 2000).0&¢# are being increasingly undertaken to
restore the ecological integrity and functionsieér basin ecosystems by focusing on the structural
properties of river and ecosystem flow requiremédmisckner and Stanford, 2002). Prospects of
climate and global change leading to possible as®e in extreme weather events and fast
changing socio-economic boundary conditions mean tore attention needs to be focused on
water flows and river structure. The growing awasmnof complexities, unexpected consequences
of management strategies and an increase in umtexsahave triggered critical reflection about

prevailing water management paradigms (Pahl-waegb). There are now calls for more robust,
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flexible and adaptive strategies (Gleick, 2003; ktoret al, 2003; Kabat and van Scheick, 2003;

Pahl-Wostl, in press).

2. ADAPTIVE MANAGEMENT

Adaptive management in relation to ecosystem managehas been discussed for several years
(Holling, 1978; Walters, 1986; Pahl-Wostl, 1995:el.0999). It is based on the insight that the
ability to predict future key drivers influencingh a&cosystem, as well as system behaviour and
responses, is inherently limited. Therefore, manmeagd must be adaptive and have the ability to
change depending on environmental events.
Adaptive management can more generally be defired aystematic process for improving
management policies and practices by learning ftloenoutcomes of implemented management
strategies. One form of adaptive management empi@ysagement programs that are designed to
experimentally compare selected policies or prastidy evaluating alternative hypotheses about
the system being managed (e.g. Gunderson, 199%r Kk al, 2003: Richter et al, 2003). This
implies that hypotheses can be generated andhbaiutcomes of experiments can distinguish the
comparative advantages of different hypotheses.eRperimental approach may also structure
dialogue and in the spirit of reflexive governarscgport processes of social learning and develop
the capacity of actors to deal with uncertaintied & learn from experience.
Capacity in adaptive management is needed to ddatifferent kinds of uncertainties:
= There are ambiguities and conflict of interest &fining operational targets for different
management goals, thus participatory goal settaggth on different kinds of knowledge is
needed.
= Qutcomes of management measures are uncertainodilne tcomplexity of the managed
system, furthermore there are uncertainties in renmental and socio-economic

developments that influence the performance of @mginted management strategies.
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= New knowledge about system behaviour may suggdsingpfor change in management
strategies.
= Changes in environmental and/or in socio-econonuanbary conditions may demand
change in management strategies.
Overall, a clear need for a more coherent and cehgmsive approach can be identified based on
sound conceptual foundations that deal with uncgiés in integrated water resource management
(IWRM). Uncertainty has often been perceived asirapediment for effective and efficient
resource management and the main goal has alwagrs toereduce and control uncertainties.
However, such a strategy may be counterproductibenwuncertainties cannot be reduced.
Acknowledging uncertainties along with open nedaira processes may help move entrenched
positions and start constructive dialogue as differactors may perceive opportunities in
collaborative efforts rather than continuing toedef their rigid positions.

The requirements for implementing adaptive managemeaiver basins include:

(1) New information that is available and/or consciguslollected (e.g. indicators of
performance of management regimes, indicators liange that may lead to desirable or
undesirable effects) and monitored over approptiate scales (longer than those mandated

by short-term political objectives).

(2) Actors in the management system must be able toepsonew information and draw
meaningful conclusions. This can be best achieveatia learning process is open and
transparent by uniting actors in all phases of sssent, policy implementation and

monitoring.

(3) Management must have the ability to implement ckap@sed on the availability of new
information. Implementation of changes in adaptiver basin management is part of a
learning process where it must be made clear whudeée how and when to change

management practices based on available evidence.
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It can be argued that current water managemennesgare not adaptive (Pahl-Wostl, 2002; Tilman
et al, 2005). Large infrastructure and investmendts prevent change. Rigid legal regulation
prescribes technical standards and practices awkdelittle room for innovation. Infrastructure
(flood protection, water supply, waste water treaithis designed to cope with extremes which is a
strategy very sensitive to errors in the predict@inextremes. Water supply and waste water
infrastructure have for example been designed tetmpeak loads rather than trying to break
demand peaks by introducing flexible pricing schen{€illman et al, 2005). In addition, the
professional culture in the water sector tends doribk averse and does not reward innovative
thinking. Such attitudes are partly understandgbien the task of the water sector is to proteet th
public from water related hazards and guaranteerwalated services. Processes of social learning
are needed to develop structural conditions, a$ ageto implement and to sustain adaptive and
integrated water management regimes. The followawion critically explores the situation in the

Swiss Rhone basin using the background and arggmaéetdy presented.

3. RHONE — ANALYSIS OF CURRENT MANAGEMENT

REGIME AND SUGGESTIONS FOR IMPROVEMENT

The implications of climate change for Switzerlandyeneral and the Rhone basin in particular are

summarized in Box 1.

Box 1 - Expected Impacts of Climate Change in Swiezland

= Temperature: Increase of 3-5 degrees by 2100.
= Temperature extremes: increasing a maximum ofegeks, increasing a minimum of + [1-
4 degrees
= Precipitation: Heavy rains and higher precipitatituring winter seasons will become mare
frequent

= Snow: Rise of the snow line to approximately 200-8teters.
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» Floods: More frequent winter floods

= Drought: Southern part drier, low flow condition®a frequent
= Glaciers will largely disappear

= Permafrost: rise of the altitude of permafrost

» Landslides: Increased likelihood due to meltingpefmafrost soll

Sources: Frei and Schar, 2001. OcCC, 2002. Schehali 2002.

Climate change will have pronounced impacts on higdrological regime of many Alpine
watersheds. The increase in temperature will resudt decrease in the amount of precipitation in
the form of snow in winter. Glaciers will disappeagsulting in reduced natural water storage
capacity. Changes in the seasonal distributiorr@tipitation with more rain in winter and less rain
in summer and an increased probability of extremexipitation events will result in a greater
likelihood of extreme floods in winter and springdaa higher chance of drought and low-flow
conditions in summer. Due to temperature incredéisesaltitude of the permafrost zone will be
higher, which in combination with increased extrepnecipitation events will likely lead to more
frequent landslides. Overall, the Alpine regionl\w# more vulnerable to extreme weather events.
Consequently, the water sector has serious chatemppead, in particular the management of
extreme climate conditions (Schéadler, 2002). In m@m water shortages are expected due to
decreasing precipitation, the increased likelihobdrought periods, an increase in the probability
of low-flow conditions (decline of natural buffegncapacity due to retreat of glaciers and snow
fields) and an intensification of water demand forgation. This will have undesirable
consequences for water temperature and quality. tDube increased likelihood of winter and
spring floods, there will be increasing demand &® weservoir storage for flood prevention.
Overall, a request from downstream areas for balgneater flows to buffer extremes (floods and
droughts) is expected. Such requests will requegohations about changing use priorities and

potential trade-offs in reservoir and flood managet Given the considerable uncertainties in

7
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climate change predictions it will be importantdevelop appropriate adaptation strategies. This
has been clearly acknowledged at the ministenadllen Switzerland and pleas for new integrated
and flexible strategies have been made (Willi, 2006

To investigate whether management practice caronesfp these challenges, a major construction
effort to improve flood protection in the Rhone ibass investigated more closely. The first
coordinated attempt to protect the Swiss part efRhone valley against floods was undertaken in
the 19" century after a series of heavy flooding eventslofing the catastrophic floods which
took place in 1860, federal founds were attributedl863 to the cantonal Administration to
undertake a first major of the River Rhone CorrettiAfter being completed in 1894, the first
construction phase provided the conditions for dnginage and reclamation of the plain area

(Colenco, 2005).

The second major correction was started in 193t aftdike broke during a flood event in 1935.
The purpose of the second correction project wasotaplete the works started during the first
phase, and to improve the solid and bed load tmahsapacity of the river (Département Fédéral
des Affaires Intérieurs, 1964). Another dike brdkel1948, so work continued until 1960 and

improved the surface drainage of regularly flooteu.

A change in the control paradigm began in the 1@R@sto extreme floods occurring in 1987 and
in 1993, where observed changes indicated an immm@ture of the protection dikes. In addition,
accretion of the riverbed was still occurring irag#s and could not be fully controlled. Thus,
doubts emerged whether dikes constituted a saferotaagainst floods. In addition, it become

progressively evident that the systematic embankmokthe river initiated at the end of the™9

century had modified the river's morphology by reaig the area of the natural channel, thus
diminishing most of the river’s natural ecologi¢ahctions. Furthermore, retention reservoirs for
hydropower production constructed in thé"2@ntury have changed the flow of alpine tributarie

and the embankments of the Rhone resulting in estlsurface areas of pristine floodplains.
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Today, floodplains are a remnant of the originaldbiersity in the 19 century, occupying 6% of
the original floodplain area. As a consequenceremtban 170 flora and fauna species are
endangered. In spite of intensive aquaculture isie population of the river remains low. The
geometric straightness of the river embankmentlge a factor limiting both biodiversity and

alluvial dynamics.

In recognition of the detrimental effects outlinebdove on ecosystem functions, the third Rhone

River Correction (R3 Project) has three main oljest
() safety, to ensure the protection against flpods
(i) environmental, to re-establish and even sttleag the biological functions of the river;

(i) socio-economic, to re-establish the sociatl aaconomic legacies that normally take

place along the river.

The R3 project aims to control potential flood dgemwithin the plain area of the upper catchment
of the Rhone river, particularly between Brig ahé@ mouth of the river in Lake Geneva in the
Canton Vallis. The project will be implemented oeeperiod of approximately 30 years with an

anticipated start of the construction work in 2008.
Analysis of the participatory process

Among the leading stakeholders (the Implementindities) there is a tendency to identify
participation with consultation (Colenco, 2005). Asresult, the public, invited to express an
opinion on an already planned concept, might useght to opposition. This might not occur in a
scenario with public representatives participatingthe early stages of the planning. Further,
consultation processes are insufficient when pnofochanges in management strategies and thus in
the role of different actors are envisaged (Pahbilyo2002; Pahl-Wostl et al, in press).
Construction plans for thé%Xcorrection of the Rhone have been published fasetation for all

affected stakeholder groups (Rhoneprojekt, 2006¢ implementation plans reveal that economic
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considerations, technical considerations and tlieddance of any use conflicts dominate the overall
planning process. A widening of the riverbed oftapwice the current size is foreseen whereas a 3-
4 fold widening would be desirable from an ecolagjipoint of view. An accompanying research

project (EAWAG, News, 2006yww.rhone-thur.eawag.ghas provided empirical evidence that

the planned construction measures and the flownegvill not lead to a significant improvement
of the ecological situation despite the rhetoriofficial documents conveying the impression that a
balance between the competing interests of flooteption, hydropower generation and ecosystem
restoration have been found. Given the dual olyectf the project of flood protection and
ecosystem restoration, the trade-off between flpadection and floodplain restoration could be
reduced by explicitly taking into account the fuantof ecosystem services in flood plains. To
realize such an approach would however require mejanges in current and future land use in the
flood plain. The consultation report mentions utaeties and climate change only once - in
parentheses. If they have been taken into accausgems information on climate change and
associated uncertainties are not a high prioritgdimmunicate to the public. Dimensions of flood
protection measures are still derived from the etggemagnitude of a century flood. Uncertainties
are only taken into account by an increase in #fetg margins. However, as shown by Aerts et al
(in review) a strategy combining a portfolio of maees with different damage to discharge
characteristics may be a more robust strategyrgimg on measures that provide complete safety

but lead to disaster in the case of failure.

Despite the stated policy goals by government s&tefoinnovation in flood management, the
suggested strategies are conservative. The situailzserved in the Rhone basin is quite
characteristic for many river basins as has beewshoy first results from the European project
NeWater exploring the need for a transition towakdsaptive Water Management in a number of
river basins in Europe, Central Asia and Africa\(N&pproaches to Adaptive Water Management
Under Uncertainty, www.newater.info). A similar kaof change at the operational level as in the
Rhone basin can for example be observed in theeleatids where on one hand the government

10
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asks for a radical rethinking of water managemenicre space for rivers and living with water
rather than control. On the other hand managenrawtipe is very slow in adopting new strategies.
Such inertia can be explained by the radical changethe management regime that would be

needed for more integrative flood management esti

4. RADICAL CHANGE IN MANAGEMENT REGIMES AND THE

IMPORTANCE OF PROCESSES OF SOCIAL LEARNING

The implementation of integrated and adaptive memegt strategies and the reduction of the
trade-off between flood protection and floodpla@storation can be achieved by taking into account
ecosystem services of flood plains and by movingatds multi-functional dynamic landscapes. As
highlighted by Pahl-Wostl (2005), efficient inteiom requires processes of social learning since
fundamental changes are needed in the governanmtusé as summarized in Table 1. This table
also incorporates classifications according to weer management hierarchies for adaptive
management as described in Section 5. This dleasoin outlines how decisions and management
of water resources are interrelated between diftepelitical levels (context, network and game
levels).

Table 1: The current management regimes in regukatel controlled rivers compared with a future

state that has multi-functional and dynamic langdssa

Current state with regulated and Potential future state with a multi-

controlled rivers functional dynamic landscape
Stakeholder » Authorities as regulators inja ¢ Authorities act as contributors {o
groups and highly regulated environment an adaptive management process
their roles . with shared responsibilities
» engineers who construct and
(Roles of operate dams, reservoirs and < Neutral third parties act as
actors at the levees facilitators of the decision
game level - . . making process
Switching) . envwonrr_]ent_al protection _
groups fighting for floodplair] * landscape architects
restoration : .
e engineers who have skills |n
* insurance companies selling systems design and cooperate
insurances  against floqd with ecologists

11
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damage

« house owners
floodplains

living ir
* agriculture using land in th
vicinity of rivers

» shipping industry interested
well functioning water-ways

—

environmental protection groups
insurance companies

house owners with property in|a
floodplain at a higher risk @
being flooded

—

tourism industry and tourists
using the floodplains for
recreation

Stakeholder
participation

Little stakeholder
occasional
different stakeholder groups and

participation
consultation whe

—Stakeholders and the public are actively
renvolved in river basin management.
h€his can be described as co-production

;F\C’?Oltrass at thcg pupl!c at large are asked to give theaf knowledge and co-decision maki_rg.
network level | OPinion on a management plan dn_volvement can range from discussions
_ Activating) scenario that has already beemth the authorltle_s and experts_, to
prepared by experts actively  contributing to  policy
development (co-designing), influencing
decisions (co-decision-making), or even
full responsibility for (parts of) river
basin management.
Paradigm  of * Management as contral. < Adaptive and integrated water
water Technology driven. Risk can management.  “Living  with
management be quantified and optimal water”. Acceptable decisions are
(Perceptions strategies can bg chosen. negotiated.
at the network gerc_)-_sum-games i clos¢d Implementation of a multi
level - ecision space functional landscape  and
Reframing) « Implementation of increased adaptive capacity |of
controllable and predictable the system. Designed risk
technical infrastructure dialogue and cascade f
(reservoirs, dams) based pn adaptation measures to live with
fixed regulations for extremes. Increased importance
acceptable risk-thresholds of real time forecasting system
Institutional  Institutional fragmentation | Polycentric governance and better
Zisglr%anc:nd . Flood protection, ngturemsmu“onal mterpléy |
conservation, regional <+ Better horizontal and vertical
(Institutions planning and watefr integration of formal institutional

at the network
and game
level -
Reforming

and

Arranging)

management are often locat
in different authorities. Eve

the European Water
Framework Directive does
not address flood

management. But it asks
preserve and/or restore t
good ecological

state of

freshwater ecosystems. This

includes the

restoration of

settings to overcom
fragmentation  which  might
imply new institutions such gs
river basin management panels
with defined responsibilities and

decision making capabilities

Stronger role of informal
institutions and participator
approaches

12
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floodplains and will thus
directly interfere with flood

protection.
Adaptive "Hard” approach to systems desigiSoft” approach to systems design
capacity which has aims to implement longallows new insights to be taken into

lasting optimal solutions. Adaptiveaccount, including responses |to
capacity is in general quite low duehanging environmental and socjo-
to high investment in infrastructureeconomic boundary conditions. This|is
and often inflexible legal regulationsnore in line with the new paradigm of
(e.g. water use rights allocated foadaptive water management.
decades, technological norms that

prescribe good practice and prevent

innovation and change to new
management practices)

(Tools at the
Network and
Game levels
Selecting and
Using)

4.1 What is social learning ?

Social learning in river basin management referglégeloping and sustaining the capacity of
different authorities, experts, interest groups #mel public to manage river basins effectively.
Collective action and the resolution of conflictgjuire that people recognize their interdependence
and their differences and learn to deal with themstructively. The different groups need to learn
and increase their awareness about their biopHysivaronment and about the complexity of
social interactions.

4.2 Why is social learning needed to move towards a  nd to sustain integrated,

adaptive water management?

As previously mentioned, technical infrastructueeg( large technical infrastructure for flood
protection), citizen behaviour (expectations regaydsafety in floodplains, risk perception), and
engineering rules of good practice are often mitubdpendent and stabilize each other resulting in
the blockage of new and improved resource manageswremes (Pahl-Wostl, 2002). Social
learning is assumed to be crucial to break throsugth “lock-in" situations. It is also required to

implement change to sustain adaptive managemectiqas.

13
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A new concept for social learning in river basinnagement has been developed in the context of
the European project, HarmoniCOP. Figure 1 showd$rdmework for social learning developed to
account for learning processes in water resourcasagement (Craps et al, 2003; Pahl-Wostl,
2002). The framework is structured into contexggaiss and outcomes and has a feedback loop to
account for change in cyclic and iterative proces$ee context refers the governance structure and
the natural environment in a river basin. To imgralke state of the environment in practice most

often implies a change in governance structure.

Context

Governance structure Natural environment
Actors & Institutions Technologies
\ \

Process

Feedback

Relational
Practices

Social/relationa Problem/task
Issues Issues

Outcomes

Relational qualities Technical qualities
Social Capital

Figure 1 Conceptual framework for social learning in reses management. In the centre are multi-party
processes that are influenced by the context ichvthiey are embedded and that produce outcomes that

may lead to changes in the context and thus t@kicand iterative long-term process of change.

The concept referring to multi-party interactionsaictor networks has two pillars (Figure 1). The
pillars relate to the processing of factual infotim@a on a problem (content management) and
engaging in processes of social exchange (socialament). Social involvement refers to

essential elements of social processes such dsathéng of the problem, the management of the

boundaries between different stakeholder grougstyihe of ground rules and negotiation strategies

14
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chosen or the role of leadership in the processoresexample the role of framing is explained in

more detail.

During the initial stages of dealing with a probldframing and Reframing of a Problem
Domain determines the direction of the overall procesantas may be derived from culture, social
roles, scientific disciplines etc. Actors have femmthat determine how they make sense and
meaning of information and their physical and soerevironment. Differences in the framing of an
issue are among the key reasons for problems imzoncation and entrenched conflicts among
actors. The framing of an issue includes, for edamphat is at stake, who should be included and
in which role. Processes of framing and reframirgy essential elements of social dynamics in a
group during the negotiation of meaning of key esssuch as goals to be achieved or how to
measure success of management. It is importarg sware that powerful actors often impose their
frames or interpretation of an issue onto a proc&s®lational practice may be a moderated role
playing game or policy exercise where actors ard#ingi to reflect and discuss their own
perspectives as well as listen to others. This tyfpesocial learning does not necessarily lead to

consensus develops the ability to deal with difiess constructively.

The overall social learning process in a group detd input on how to move the state of the
environment towards desired properties (techniaaliies), and to social capital such as an

increase in the capacity of a stakeholder groupdoage a problem.

Table 2 summarizes results from the case studiggimoniCOP regarding factors that constrain

and support social learning (Tippett et al, 200%shért, et al, in press).

Table 2: Factors that constrain and support social learning

Factors constraining Social Learning Factors supporting Social Learning

STRUCTURE - CONTEXT STRUCTURE - CONTEXT

= Centralised political and economic systems= Increased decentralisation of power

15
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Privatisation and commercialisation of

environment.

Bureaucratic systems.

Political secrecy and poor public access tg

information.

Move away from overregulated bureaucracy

Political recognition of the positive value of the

public voice

Greater environmental awareness by membefs

of the public

Developing a more consensus based culture

PROCESS

PROCESS

Lack of clear objectives & process for

involvement
Lack of time and effort taken to build trust

Lack of process to explore common groun

rules and manage conflicts constructively

Provision of sufficient time and resources

Opportunities for participation early enough

in process
Use of facilitators and process management

Definition of commonly accepted ground

= Lack of process to link planning at different rules
levels of scale = Explicit recognition of different perspectiveg
* Ineffective communication of technical = Clear formulation of interests / illustrate the
issues framing of the respective issue

= Non-communication of supposedly shared

or common knowledge or premises

There is a recognized need for social learning ggses in the transition towards integrated and
adaptive management approaches, and a requireroerthd insights on the nature of such
processes and factors that constrain and supposdl $earning. This gives rise to the question -

what are the appropriate approaches to facilitaéage?

5. HOW TO PROMOTE CHANGE?

Decisions and management of water resources d@ketplace in isolation but are rather complex

political processes that take shape at differehtiqal levels (cf also Figure 1).

16
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= TheContext level which incorporates the wider political amdtitutional environment which
determines the governance structure.
= Networks (policy arenas) which determine actors and instig, who is in and who is out of
the process and thus also the boundaries and fgamhithe problems and solutions taken into
account.
= Games — the level of rules, institutions that shape wdlial behaviour and collective
negotiation, learning and decision making processes
Understanding how at the level of context, netwosks&l games, actors and institutions create
perceptions and make use of tools is critical foradaptive management of water resources. The
coupling between the various levels shapes theomecof water decisions and investments and
hence determines the adaptive capacity of the wssetor or of a specific river basin. Table 1
showed how perceptions, tools, actors and ingtitgtican be used and applied at the network and
game level in relation to managing rivers in therenot state, which focuses on regulated and
controlled rivers. This was then compared to @ipial future state with more multifunctional and
dynamic management of rivers that incorporatestatiap to change.
These ideas are worked into a coherent framewarkrialyzing the political context within which
an adaptive capacity needs to be developed for basin management. To do so, 12 political
actions (PA) are described that actors need toidens they wish to develop adaptive capacity for
the management of a river basin. The case of tiperughone river is used to provide tangible
examples for each of the 12 PAs. Examining the pRject through the lens of the water
management hierarchies framework demonstratetbatents of adaptive management are being
used but there is considerable potential to do ndmr@ugh reframing and social learning. The
challenge is to build further on each of the ddwatipolitical actions. Efficient application of
adaptive management can ensure that a river basimas the Rhone can respond to pressures such

as climate change. If a river is widened suffitdiemo take into account changes in flow due to

17
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climate change then the significant investment mwaiersheds will be worthwhile and have an

effective impact.

18
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Table 3: Water Management Hierarchies for adaptive managemen

Hierarachical Levels

Perceptions

Tools

Actors

Institutions

Level 1: Context level

Shaping

Developing

Grouping

Creating

Description
¢ Applies to the national policy level
¢ On aslow time scale of decades

->changing society wide views and ideas
that shape the context within which
networks are created and are functioning

->emergence of new tools relevant for
policy networks and games can shift the
tool options networks have at their
disposal

->new groups of actors are created
from which actors for the network can
be selected

->setting up new (groups
that that can be a driver o

Leading Example

e.g. changing societies perception of full
protection from floods (flood control) to an
acceptable risk (flood risk management)
changes the context and solutions space

e.g. advanced modelling of unguaged
basins can form the basis of a series of
new tools actors can choose from

e.g. strengthening civil society can
create a group of new actors relevant
for water policy and management
networks

e.g. creating a ministry of
resources that pulls togett
different strands of water I
a single ministry

Level 2: Network level

Reframing

Selecting

Activating

Reforming

Description

—->changing actor's perceptions of the
network, its role, goal, structure and
functions

-choosing the tools or changing the
tools with which the network can alter
the functioning of the network

->bringing new actors or changing
(network) positions of existing actors

—->changing rules and resc
networks that change func
network’s structure and fu

Leading Example

e.g. changing the perception that a flooding
problem can only be solved in the floodplain
to a basin wide approach can change the
flood network membership and ways of
working

e.g. the use of facilitation tools during
water meetings can alter the way that
actors interact, their level participation
and the quality of the discussion

e.g. involving a wider group of actors
such as business representatives or
downstream riparians can alter the
functioning of the network

e.g. setting-up a small gra
that assists civil society gr
prepare for and participate
water meetings

Level 3: Game level

Convenanting

Using

Switching

Arranging

Description
¢ Individuals and organizations
» Decisions are made over months

—>exploring similarities and differences in
actor's perceptions and the opportunities
that exist for goal convergence using the
'rules of the game'

—>changing the access to and ability of
actors to use tools

->(de) mobilising actors possessing
resources to (un)block the game

->creating, sustaining and
hoc provisions which suit
institutions

Leading Example

e.g. using interest based negotiations to
define what water users wish to achieve
rather then position based negotiations that
only defends a status quo

e.g. building the capacity of actors to
use decision support systems in water
management can shift the balance the
game

e.g. temporarily working with only a
sub-set of network actors that are
powerful can help find a partial solution
for a water allocation

e.g. the chairmanship of a
be given to one particular
particular point in time to f
breakthrough
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5.1 The Context Level

The Context Level refers to the wider context witiahich river basin management takes shape. It
refers to societal views, cultural norms, (natigreanstitutions and laws, the approaches and tools
used for management and the existing landscapeta@fsaand organisations. The Context Level has
been formed over longer periods of time: decadeswan centuries. It typically affects the
management of several river basins as it constemidsdetermines practices at larger spatial seales
countries or (economic) regions.

Shaping & Developing

Actors at the Context Level sometimes have theipitisg or can create the opportunity to change
societal views which determine how a problem canffaened. They also might have the
opportunity to change existing water policies diaral or regional level in such a way that water
problems can be framed differently. As such actord organisations caBHAPE the context and
discourse within which networks are managed andegdmeing conducted.

For the management of the Upper Rhone basin, thiexiis, amongst others, defined by the Swiss
and French constitutions and the water managenrganisations in both countries. Increasingly
though this context is changing through the impletaton of the EU Water Framework Directive,
Nature 2000 directive and other EU Directives. Irari€e for example, the established water
organisations are challenged by the obligation llowafor much wider public participation in
decision making (Pflieger 2006). Furthermore satigerceptions are (slowly) changing in both
Switzerland and France. In Switzerland, rivers iapzeasingly viewed as important recreational
and nature areas and not only as conduits of troigavater or drains of storm water (ProNatura
2006). However, at the same time the opening ofEbheopean energy markets has generated
interest from Swiss electricity companies to geteeheydropower to service peak power demands

(e.g. on Monday mornings). The generation of tluagr results in significant fluctuations in river
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levels throughout the upper Rhone river systenhattgime intervals impacting negatively on the
Rhone river’'s ecology (Meile et al. 2005).

New tools or mechanism can BEVELOPED that can change the way networks and policy actors
find solutions for water allocation problems. Fowample, the ‘green power tool' allows Swiss
electricity companies to generate ‘Green Hydropowet can be sold for a premium price. In the
upper Rhone valley, the hydropower plant ‘Pontalddhe’ is currently operating using the
‘NatureMade’ certification label (Romande Energ@3). The plant generates electricity but also
leaves residual water in the river to maintaindbe/nstream river ecology. Though the capacity of
this plant is small, it is still significant as demonstrates that hydropower generation can be
combined with ecological objectives. It also shaWwat a new tool can change the way water is
managed and even create a ‘win-win’ situationhia tase at the local level.

Grouping & Creating

Stakeholders in river basins and at national leg&mn cluster in differenGROUPS that hold

similar views or interests. Creating or (re-)grawgpactors either at national levels or within ariv
basin can help to change the way a policy netwsrkanaged or functions. This type of grouping
has been done to an extent in the Rhone river basene stakeholders at the internal and external
levels. At the internal level, the heads of goweent departments are grouped into the Steering
Council (described further below) and are in charggtrategy and project implementation. At the
external level, there are thematic and local/reglignoups. The thematic group consists of various
sub groups of actors that represent different secbinterest (tourism and leisure, the
environment, the economy, agriculture, land andtgaf The local/regional groups represent
local/regional interests of communities or munigipes, which are represented by regional
Steering Committees (HarmoniCOP, 2005).

While different actors can cluster in different wagnother option is t6REATE new (groups of)
institutions. This often happens at the nationa¢levhen a new water policy is developed and the

existing institutional set-up needs to be broughline with the policy. A typical mechanism in
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water management is the creation of a nationall lewverdinating body. This body then includes
representatives from different ministries that e&els responsibilities for some aspects of water
management, such as water quality monitoring, diperaand maintenance of river infrastructure,
hydropower generation, irrigation and drainage breent and maintenance etc. The State
council of the Canton Valais created a number sfitutional bodies to direct the implementation
of R3. The Steering Council or the Conseil de Rdet (COPIL) consists of representatives from
various federal offices including the Office of Waiand Geology, the Department of Transport,
Infrastructure and the environment, as well asresgtestakeholders in the form of association of
municipalities and organisations (Canton du Val&2B05; HarmoniCOP, 2005). Although this
group was specifically created for the R3 projéatpuld be useful to create more dynamic groups

that fully incorporates external stakeholders fittv very beginning of the planning process.

5.2 The Network Level

The Network Level refers to the provincial context river basin management. It includes
interactions between actors across organizatiotizedbasin level, and is influenced by the context
level. The network level refers to the relationshigstablished between interdependent
organisations, and how they cooperate (or don’pecate). The context level determines how the
network level will be formed and how it will funom, and in turn the network level will determine
how organizations will play the game (i.e. theipagach to decision making, their attitudes to new
tools for river basin management). The Network lLesdormed over years and usually applies to
the management of a regional river basin.

Reframing and Selecting

As previously mentioned, social learning includefsaming of problems to make sense of available
information and how it can be used in adaptiverrbasin managemerREFRAMING changes the
perception of the network’s role, goal, structured dunctions. Problems can be redefined and

possibly solved using different approaches deriveth reframing. However, reframing can be a
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long process, as perceptions are rooted in meatetacts derived from past experiences (Kickert
et al., 1999). Often actors within a network wiled to go through a learning process to understand
how reframing occurred and why. In addition, théwwek can also be used as a tool to bring
forward ideas and redefine river management praobli@bto a more manageable form. In the case of
the R3 project, reframing should occur around tlannproject goals (ensuring safety from floods),
changes in the river landscape and its use to ehdnggview from flood management to watershed
management. The impacts of climate changes andtaitees need to be incorporated so that the
management plan is adaptive and flexible to changuents.

Traditional instruments such as existing regulaiosed for river basin management may not be
very effective within a network; instead instrunemiust beSELECTED and altered to fit the
frame of reference of the network. Legal, econoamd communicative tools within a network
must be able to be deployed at a horizontal lesss the network as opposed to the vertical top-
down approach. Although tools are what enable nddsvto function, they need to fit into the
network structure within which they are used. Thelg selected and adapted for the network
depend on the actors that make up the network ladelationships that exist between the actors
(Kickert et al., 1999). Tools introduced to the Bfject such as thewww.rhone.vssite were
implemented to facilitate social learning in thengel public but had limited outreach to
stakeholders (HarmoniCOP, 2005: Canton du Vald&i®5®2 The use of geographical information
systems and other computer graphic displays sugtutsCad and Power Point were found to have
some success in facilitating dialogue and undedstgnof the R3 project (Luyet, 2005). The
Canton of Valais has produced a report on the tstraicplan for the third correction, as well as
maps for each commune displaying land use and ffpode areas along the Rhone (Canton du
Valais, 2005). These types of visual tools can imidunderstanding the problems and help
stakeholders in the network with reframing theiderstanding of the extent of the ecological and
social issues to be tackled in the Rhone floodplain

Activating and Reforming
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Sometimes new actors afCTIVATED, created or brought into a network to carry outcfions
needed to manage the network. The introduction e ractors can occur by setting up or
reorganizing a commission, recruitment, and briggim an advisor (Kickert et al.,, 1999). For
example, an association of business owners couldrdésgted to take part in public participation
discussions on flood plain management in ordem&uee the interests of the business community
are represented. Introducing a new party intotevard& does not automatically solve problems and
create new ideas; rather they develop through dliese of interaction. Including organizations in
public discussions is only useful and represergafithey are actively involved in the network and
their input is considered important to the decisimaking process. In the Rhone example, new
actors were brought into thematic working groupthimithe R3 project by the State Council of the
Canton Valais to ensure representation of interestside government. The stakeholders include
five municipalities, the Sierre region associatznd six different regional associations represgntin
agriculture, ecology, environment and nature ptagaqHarmoniCOP, 2005). It would be useful to
also bring in new actors with specific knowledgeatimate change and ideas on adaptation within
the river basin.

Reframing problems in discussions will lead to atteformation through action. For example,
institutions that are created or activated can & pf the REFORMING process in a network.
Policy processes in networks can be unpredictaimlecamplex. There are often a variety of actors
whose preferences can change during the coursgesctions. Consequently, rules and resources
within networks can change leading to structural &amctional shifts. However, networks do not
function without management, which can be seenramging the mutual adjustment of the
diverse objectives of actors, and ensuring a caber strategy with regard to tackling problems
(Kickert et al., 1999). Network management steleesprocess of reforming as perceptions shift and
actors enter and leave the network. In the R3 projew actors brought into the river basin
network in the Canton of Valais can be a mechansneform project organization and ensure the

participation and perspective of external stakedsld
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5.3. The Game Level

Networks, which are the relation patterns betweetors, are the context in which games take
place. At the same time, the games change andeindithe shape of networks. Actors within
networks choose game strategies (i.e. policy magmgesses) that seem rational according to the
network they interact with, their individual goaknd the overall context of the policy making
process. Furthermore, actors driving river basimagament at the game level are influenced by
other forms of management (i.e. agricultural mansg#) and the relationships developed in the
network through present and past interactions. @astteristic feature of a game is that the result
derives from the interaction between the strategiesl actors involved (Kickert et al., 1999). &h
rules of the game put constraints on actors buatitiee same time the product of their interactions
(Kickert et al., 1999).

The Game Level includes individuals and organizetiowhich are making decisions over periods of
several months. These decisions are steered bgxtoand network structure, but also have an
upward impact that can shape interactions withenrtetwork level, leading to shifts in the context
level. Actors perceptions undergo incremental ckamyring games due to interaction or
confrontation with other actors’ perceptions (Kidket al., 1999).

Convenanting and Using

CONVENANTING refers to a management strategy aimed at imprdah@gonsistency of decisions
made in the game by exploring and consolidatingeggeions of actors (Klijn and Teisman, 1997).
Consistency is improved through social knowledge laarning, which involves changes in norms,
practices and behaviour as well as changes in p@roceand understanding among stakeholders.
This management strategy uses the informal ruletsetkist in a meeting, committee or organization
to manage the participants. The convenanting cdrisagsed to emphasize that specialized actors
(i.e. network managers) have potential for enrighew initiatives. An effective network manager

will interlink specialized initiatives in order improve the policy initiative around which a garse i
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constructed (Klijn and Teisman, 1997). Convenantmthe R3 project occurred to an extent as the
Regional Steering Committee was involved in worlgshavhere actors representing various
interests learned and discussed the advantagesivdisages and consequences of implementing
the plans of the'3correction, as well as ensured that participanttetstood the rules of the game
(i.e. the boundaries in which they have to makeasitets). Workshops and discussions promote
social learning, allow actors to make informed diecis and work towards goal convergence using
the rules of the game.

For a management strategy to achieve its goalsoaeps of social knowledge and learning
progression is undertaken by actors involved ira@e Actors may need to be trainedJgE the
tools they need to be effective in playing a gakm. example, a toolkit for environmental flows
can be developed to guide river basin managemdnt nay be of little use unless the actors are
trained in how to apply the knowledge from the katolThis learning can evolve over time through
interactions with other actors or through activenting courses. The result is that the actors can
shift the balance of the game as their perceptotrasge. As previously mentioned, a few visual
tools were selected to help stakeholders in fatifig constructive dialogue. Taking photographs
was a tool employed to help stakeholders idenkigrtobjectives in the participatory process in the
R3 project. Participants were asked to take pistwkwhat they thought was beautiful, ugly,
unsustainable and attractive to tourists in therrbasin, then elaborate why they took each picture
This approach was used to get stakeholders to tabdut how to transform their theoretical
knowledge into concrete pictures (Luyet et al.,00his approach is a good start but application
of tools and training should be taken further andorporate adaptive management to climate
change and uncertainties.

Switching and Arranging

Policy making processes can be improved M TCHING on specific participants. Selective
activation demands that managers assess whichsanteressential at given moments in a policy

process, whether and how to involve them. Succésactivating and deactivating depends on
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choosing the appropriate actors, as well as thegtiess of actors to invest time and resources in
policy process. The R3 project involves internatl @axternals actors at the federal, canton and
municipal levels, as well as independent orgarosaticoncerned with ecology, agriculture,
business and land ownership. R3 depends on aatyvatideactivating the different stakeholders at
the appropriate levels to determine solutions tbl@ms such as water allocation. There is no point
in engaging actors in a game if they do not postesaecessary resources to actively participate. |
the input of a set of actors is considered esdewtithe policy process then tools must be used to
ensure that they have the needed capacity to ipeatie;

ARRANGING refers to the capacity of the participants invdive develop platforms on which
games can be played and to the capability of tinécgEants to develop or use rules for interaction
(Kickert, 1999). Arranging includes creating, sustay and changing ad hoc provisions to suit
various situations or games (Klijn and Teisman,7d9®@rrangement as a management activity is
the art of linking interdependent actors in suchay that the arrangement costs are low and do not
result in high transaction costs (Kickert, 1999)yrahgement in the R3 project can refer to the
evolution of the structure of the project and rnelaghips between stakeholders. Different actors
may be brought in or new relationships forged ideorto change the status quo and move forward

on an issue.

6. Requirements and challenges for the implementati  on of
adaptive management in upland riversheds

The analysis in the previous section provides exddehat there have been opportunities to engage
in a dialogue that could influence a change in rgan@nt practices in the Rhone case but further
development in all political actions is needed mplement effective adaptive management
practices. Undergoing reframing and the processoafal learning can open up discussions to
alternative perspectives, solutions and other si@lklers. Social learning leading to change requires
leadership and clear commitment from those desggaimd coordinating the process. Developing
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adaptive capacity with a long term vision would devise strategy rather than responding to
disaster and escalating conflicts.

Currently, adaptive management in relation to clanehange is limited in prevailing designs,
practices and ideas surrounding river basin manageniherefore, reframing issues of river basin
management to include climate change scenarios amdyin shifting the focus from flood
management to a wider basin management view tictdes storage and buffering of flow and
capacity upstream (Dyson et al, 2003). Another gtaraf the importance of adaptive management
pertains to ecological restoration. If ecologiastoration of a watershed is narrowly defined ¢.e
one section of a river) then the results are uhlike be sufficient to significantly justify
investment, as other sections of the river will betrestored and benefits will be minimal.

Drawing on the conceptual and empirical analysessitpossible to make a number of
recommendations for policy making to develop, impét and sustain adaptive management

practices in upland riversheds facing increase@mainty due to global and climate change:

= The complex socio-ecological nature of river basnvironments and the inherent
uncertainties associated with their management havee taken into account in policy

development and implementation.

= Selected management strategies should be robustparidrm well under a range of

possible, but initially uncertain, future developrte

= The design of transparent and open social learpmogesses is a key requirement of

sustainable water management regimes.

= Effort has to be devoted to building trust and asbaapital for problem solving and

collaborative governance.

= An increase in, and maintenance of, the flexibilapd adaptive capacity of water

management regimes should be a primary manageroaht g
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= Trust in a collaborative process is a more robtrstegyy in conditions of uncertainty then

any belief in prediction and control.

= Entrenched perceptions and beliefs block innovadsiod change. Space has to be provided

for creative and out-of-the-box thinking

= There is a significant need to train a new genematf water management practitioners

skilled in participatory system design and impletaé&an.
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