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Abstract

Climate change is an additional challenge that tebasgions have to face nowadays.
To address old and new problems, institutionalrrefoare increasingly required.

This research focuses on a case study, namely ¢inéc&/ lagoon. The objective is to
explore institutional arrangements for water andrenmental management that would
improve effectiveness in the governance of the ®gerlagoon under conditions of
climate change.

For this purpose, a qualitative analysis of scientliterature, archive data and
interviews is conducted in three separated stuthesddition to that, knowledge about
the functioning of the formal and informal institutal system at work in the studied
area was gained during the past six years workintpe field of the safeguarding of
Venice and was helpful to perform the analysis iatetpreting the findings.

The first study reflects on the ability of the nsinuctural and structural measures for
flood protection in Venice to anticipate expectexh-evel rise induced by climate
change. Then, the second study looks into thetutisins for water and environmental
management to assess whether they support adagatpeity of society to climate
change. This analysis is done in comparison witbtrer coastal region, the Dutch
Wadden Sea with the aim of searching for lessonisetdearnt. Finally, the level of
implementation of the adaptive co-management amadve framework for effective
governance and its implication in terms of polie@arning are explored in the third
study.

The findings of this research suggest that decatlstudies funded by the Special Law
for Venice generated technical and scientific kremlgle and allowed building

infrastructure that could make Venice one of therfwost regions adapting to climate
change and an example for other coastal regionkam. This provided that the

governance structure allows for timely completionadl infrastructures as well as

adequate management and maintenance by supplyeguaig funding and reforming
institutions. Reforming the current Special Law #enice offers an opportunity to

develop a novel governance regime with all releyaarties. Taking a climate change
perspective in developing the new regime would thesure long term protection from
climate related risks. Recommendations include ssipte path and a number of
institutions to improve effectiveness in the gowerre of the Venice lagoon.
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1 Introduction

1.1 Background

1.1.1 Climate change in coastal regions

Ecological, economic and social functions of cdasémgions will be increasingly
difficult to be maintained in the near future besawf the impacts of climate change
(IPCC 1990a, 2007a; EEA 2005; EC 2009a, b). Coasyatems are especially
vulnerable to climate change, according to thergeernmental Panel on Climate
Change (2007b). Some of the expected impacts iackud accelerated rise in sea level,
which may lead to coastal flooding and inundatenosion and ecosystem losses; a rise
in sea temperature with an effect on ecosystentstaage in precipitation and runoff
(Nicholls & Tol 2006; IPCC 2007a). These impacte axpected to become more
severe in the coming two to three decades as rekaltcelerated sea-level rise caused
by greenhouse gasses that were released in thed geetween 20 and 100 years ago
(IPCC 2007a). The effect in terms of sea-level ridepresent days (insufficient)
mitigation, then, will be felt about 20 to 50 yedrsm now. As consequence of
expected sea-level rise, the availability of lowitg coastal land and its uses will be
increasingly challenged and the competition foruradtresources and environmental
services at the coast will be further exacerbatethé near future (EEA 2005; IPCC
2007a; EC 2009a, b).

To reduce risks for human society and losses odtabassets, adaptation measures can
be implemented in coastal regions (IPCC 1990b). pfateon takes place through
adjustments to reduceulnerability or enhanceresilience and adaptive capacityin
response to observed or expected changes in cligfi@@C 2007b). It occurs in
physical, ecological and human systems and it wreslchanges in social and
environmental processes. Vulnerability and adaptajgacity have specific meanings in
the context of climate change, whereas resiliesca iconcept borrowed from the
ecology science. The Intergovernmental Panel anaté change (IPCC 2007b pp. 76-
89) defines vulnerability and adaptive capacitycisw.

* Vulnerability is the degree to which a system iscaptible to, and unable to
cope with, adverse effects of climate change, oholy climate variability and
extremes. Vulnerability is a function of the chaeac magnitude, and rate of
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climate change and variation to which a systenxjsed, its sensitivity, and its
adaptive capacity.

» Adaptive capacity is the whole of capabilities,o@ses and institutions of a
country or region to implement effective adaptatioeasures. It represents the
ability of human society to respond to climate c@mpacts. It varies between
countries depending on social structure, cultucenemic capacity, geography
and level of environmental degradation.

The ecology science defines resilience as thetylofian ecological system to absorb
disturbances while retaining the same basic strecand ways of functioning, the
capacity for self-organization, and the capacityatapt naturally to stress and change
(Holling 1973; Peterson et al. 1998; Gunderson 2@ penter et al. 2001). In recent
times, this concept has been given special meammtse domain of coupled human-
environment systems with important consequencesdtural resources management.
In particular, an interdisciplinary group of sciestd launched the Resilience Alliance
network which has developed a framework for unéeding changes in social-
ecological systems that includes the notions ofieese, adaptive capacity, adaptive
management and adaptive governance (Berkes & FI&8; Ostrom 1999; Adger
2000; Folke et al. 2002, 2005; Olsson et al. 2Q0406; Lebel et al. 2006).

Vulnerability, adaptive capacity and resilience arerrelated concepts in the climate
change domain. Vulnerability depends on the adaptiapacity and on the level of
resilience embedded in social and ecological syst@rnooks 2003; Adger 2006; Smit
& Wandel 2006; Miller et al. 2010). Resilience aamhptive capacity, then, are similar
concepts in the sense that both refer to the plofihuman and natural systems to cope
with change. Adaptive capacity refers to a proa&ctpproach taken by humans to
respond to change forced by human induced globainmg. Resilience refers to the
ability of social and natural systems to maintaheirt structure and functioning
properties under all sort of disturbances, inclgdihmate change. Resilience involves
the concept of threshold, i.e. the level of distumte that the human or natural system is
able to absorb without changing state (i.e. stmgcand properties). Applied to social
structures (i.e. institutions) resilience is oftennsidered a synonym of adaptive
capacity (IPCC 2007a). In the past decade, charsiits, drivers and barriers to
improved adaptive capacity and resilience and redwalnerability have been explored
by a high number of scientists in an attempt toldowonceptual frameworks for

10



Governing Water and Environment in Times of Clima@teange

effective adaptation (Vellinga & Klein 1993; Smithe& Smit 1997; Klein & Maciver
1999; Smit et al. 1999; Wheaton & Maciver 1999; EBBO5; Fussel 2007; Quay
2010).

Adaptation practices can be classified in seveas\(IPCC 2007a). According to the
type of action, adaptation may include technoldgéral engineering options (e.g. sea
defenses), management of natural resources, lamd dsnge options, policy
intervention, organizational change options, armhping regulations (Smithers & Smit
1997; Klein & Nicholls 1998; IPCC 2007a; EC 2009m).general, a balanced mix of
structural (i.e. technological and engineering) ammh-structural (i.e. managerial,
policy, organizational and planning) measures omamended to increase adaptive
capacity and resilience of social and ecologicateays (Smith & Lenhart 1996; Smit et
al. 1999; Wheaton & Maciver 1999; Kundzewicz 208zbat et al. 2005; Smit &
Wandel 2006).

Adaptation in the coastal zone has often been e@fialso in terms of protection,
accommodation, and retreat options (IPCC 1990bngiee et al. 1998; Klein &
Nicholls 1998; Klein et al. 2001; Kay & Alder 2003icholls & Klein 2005).
Protection means preventing impacts from being eepeed. Hard and soft sea and
river defenses are typical coastal protection nressin the case of flooding and
erosion. Accommodation entails reducing vulnergbilo climate change impacts.
Typical accommodation measures to cope with regnlardation in coastal regions are
extensive elevation of property, modification oban drainage systems and raising of
roads. Retreat implies major land use changes.eTimetude shifting homes and other
infrastructure away from vulnerable positions, asijon of land and property by
public authorities to create buffer zones, planrgatgback zones or subsidies to coastal
inhabitants to relocate inland. In some coastalorey only protection and to some
extent accommodation is possible, whereas retseabti an option because of the high
historical, cultural and/or socio-economic valuetbé region. This is the case, for
example, of historical cities at the coast sucthaity of Venice in Italy.

1.1.2 Environmental governance

Governance has become a key concept in policy n&sda respond to the inherent
uncertainties in human and natural systems (Ostd®80; Rhodes 1997; Van
Kersbergen & Van Waarden 2004; Armitage et al. 20Kallis et al. 2009). The
concept is not uniformly defined in the social scie literature (Van Kersbergen & Van

11
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Waarden 2004; Biermann et al. 2010). According hodres (1996) there are at list six
separate uses of governance: as the minimal sistegrporate governance; as the new
public management (Hood 1991; Pollitt 1993); ascotjgovernance” (World Bank
1992); as socio-cybernetic system (Kooiman 1993); salf-organizing networks.
Conversely, the literature seems converging on vgaaternance is not: it is not a
synonymous for government. Rather governance signéd change in the meaning of
government (Rhodes 1996). One of the main charatibsr of governance is, in fact,
the transition from traditional government (bureaitic, centralized top-down steering)
to new forms of horizontal and vertical decisionking that are less hierarchical and
more inclusive, decentralized and flexible (Biermagt al. 2010). The involvement of
private actors and citizens in public decision-mgkiis of major importance in
governance processes.

Governance in the context of the management of eh@ronment is known as
environmental governancéccording to a wide and rather well establishedasn of
literature environmental governance encompasseswtitde of formal and informal
institutions that shape human-environment inteoasti at all levels of social
organization (Ostrom 1999; Adger et al. 2003; Dadtal. 2003; Paavola 2007; Kallis et
al. 2009; Biermann et al. 2010). Institutions, thare the “systems of rules, decision-
making procedures, and programs that give riseottakpractices, assign roles to the
participants in these practices, and guide intemastamong the occupants of the
relevant roles” (IDGEC 1999 p. 14). Environmentalvgrnance research addresses
environmental policies and management practicesnman property resource regimes,
collaborative decision-making processes, and msrkat environmental goods and
services. Object of study are institutional arrangets as well as issues of authority,
accountability, legitimacy, participation, and faéss and equity.

As result of global environmental change modernedi@s are confronted with surprise,
unpredictability, and the possibility of unexpectédping points’ in the management
of the environment (Dietz et al. 2003; Olsson ek@D4; Folke et al. 2005; Armitage et
al. 2007). Furthermore, policy decisions regarchagural resources and environmental
services are increasingly less a matter of appatgprexpertise or the domain of
specialist institutions, and more a question of atiefjon and agreement among
stakeholders (Brunner et al. 2005). To addressetldmllenges major institutional
reforms are required in modern environmental gosmece systems (Young 2007). This
is a challenging task because institutions areitiosdlly conservative (Gupta et al.
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2010) and inherently not tailored for allowing tcake timing decisions, which is a
priority in a world of increasing uncertainty anske

Within the vast governance literature, thdaptive governancapproach has been
developed as framework to address the evolutionnstitutions in the context of
change. Born within the institutional theory, thdaptive governance framework
combines ecological concepts applied to naturauees management (Gunderson &
Holling 2002) with the studies on the managemerdashmon pool resources and self-
organizing communities carried out by Elenoir Ostr¢1990, 1999). Initial studies
focused on a framework for natural resources managebased on learning by doing
or implementing policies as experiments, the stedaldaptive managemeiitolling
1978; Walters 1986; Schreiber et al. 2004; Kaltimle 2009). Later on, the theoretical
foundation has expanded to the dynamics of compiestems which has led to the
definition of coupled, interdependent social-ecatafjsystems and to the new concept
of co-managemern(Berkes et al. 1991; Wondolleck & Yaffee 2000; I€son & Berkes
2005). By emphasizing the role of collaboration agm@&ctors in common resources
management, this new conceptualization shifts theud from improving technical
practices and routines by experimenting and legrnftypical of the adaptive
management approach) to the role of institutioasias capital, networks and coalitions
of actors. In more recent times, the governaneealitre on adaptive management and
that on co-management have been converging intdtesatlure onadaptive co-
managemen{Olsson et al. 2004; Plummer & Armitage 2006; Aage et al. 2007,
2009). On the one hand, adaptive management emapldsarning and uses structured
experimentation in combination with flexibility asays to achieve it. On the other
hand, co-management emphasizes the sharing ofsrigbsponsibilities, and power
between different levels and sectors of governnaert civil society. Adaptive co-
management, then, is a novel combination of thenieg dimension of adaptive
management and the linkage dimension of co-managerf@lisson et al. 2004;
Armitage et al. 2007).

Over the years principles and criteria for effegtigovernance of environmental
resources have been developed by adaptive goverrsholars (Ostrom 1990, 1999,
2007; Dietz et al. 2003; Olsson et al. 2004, 2¢agke et al. 2005). Empirical research,
then, has proved the adaptive governance appraadie tsuccessful in a number of
small local communities (Ostrom 1990). However, witige complexity of the system
increases and problems need to be dealt with &t ddobal and local level (such as in
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the case of climate change), solutions are notdtraightforward. Lee (1999 p. 5), for
example, suggested a while ago that the adaptiveageaent “has been much more
influential as an idea than as a way of doing corm®mn so far.” Adaptive co-
management, then, is attractive as an idea but karg to introduce and sustain in
practice. Different responses to this conclusiohictv still holds, are possible. One is to
submit adaptive co-management as a Weberian “itgsd”, declaring it only a
hypothetical concept in the abstract and a subgctotion which might inspire practice
but will never be fully realized. Another is mommgirical; this would entail questions
about what holds back the introduction of adaptwenanagement in real life settings,
but also an assessment of the consequences ofmpbernentation. In this vein of
reasoning, Armitage et al. (2007 pp. 6-10) receptiynted to the need for more insight
on enabling policy environments and “conditionsadfiptive co-management success
and failure”. One way to empirically learn more ab@nabling environments for
adaptive co-management is to focus on case studiese the concept of adaptive co-
management potentially has much added value buobtisfully applied, or not fully
applied yet.

1.2 The case study of this research

The case study of this research is the Venice ladalso referred as Venice system in
the text). In particular, the research focusesheninstitutional arrangements for water
and environmental management at work in this reditve following paragraphs briefly
describe the social and ecological system, poihpossible impacts of climate change
and illustrate the governance arrangements formatd environmental management
existing in the region. Further description of thenice system can be found in chapter
2, 3 and 4. The last paragraph of this section (p#.5) explains the need to reconsider
the current environmental governance system ifvdrece lagoon.

1.2.1 Physical and ecological system

Located in North-East Italy, the Venice lagoon h® tlargest coastal lagoon of the
Mediterranean region. It is a shallow water bagin @verage one meter deep) that
covers 550 kfy most of which opened to sea tides through thkssi (see Figure 1.1).
About 60 km of sand strips design the lagoon cliaest
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Figure 1.1 The Venice lagoon
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Typical coastal environments (dunes, beaches)anethabitats (salt marshes, mudflats
and shallows), and brackish and fresh water enmienis (reeds) constitute a rich and
diversified ecosystem evolved over more than saugland years (Torricelli et al. 1997,
Ravera 2000). The whole basin is cut by a denssanktof natural (tidal driven) and
artificial channels ranging from 15 to 1-2 metepftethrough which tides spread into
the lagoon. Islands, reclaimed land and banks septeabout eight per cent of the
lagoon surface. At the heart of the lagoon, thertheé historical city of Venice which,
with the lagoon, has been a UNESCO World Heritaigesince 1987 (see Figure 1.2).
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Figure 1.2 The physical environment in the Venicealgoon

Source: various internet websites

Venice and its lagoon is a complex and vulneraliiécally conserved natural system
which has been shaped by the interaction of huraadshatural dynamics for centuries
(Bevilacqua 1998; Lasserre & Marzollo 2000; IVSLAM; Ramieri 2000; Ravera
2000; Musu 2001a; Bonometto 2005; Mag.Acque-Th2®86a; Rinaldo 2009; OECD
2010; Solidoro et al. 2010). Similarly, to many @tltoastal regions, the sustainable
management of natural resources and ecosystenteiigi challenged by multi-actors
over-use. In Figure 1.3 a conceptual framework @ing to the DPSIR model
(Mag.Acque-Thetis 2006b) explains the links amomg different components of the
system. A number of natural and anthropogenic dsiveause coastal erosion,
morphological degradation, loss of habitat and biedity, water, sediment and land
contamination, and urban degradation. Natural dsiveere mostly tides, subsidence,
eustacy and meteorological factors (winds, pregijpih, storm surges). Human drivers
are associated with the economic activities inl&g®on and in the catchment basin
(industry, fishery, commercial and industrial paagyriculture and tourism) and the
interventions into the lagoon basin to maintaincépacity to support those activities
(e.g. changes of the lagoon morphology, dredginghgdping channels, etc.).
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Figure 1.3 Conceptual model for the Venice lagooacosystem according to the DPSIR model
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Erosion and water level variations are the two mé#poeats for the existence of the
lagoon and of its historical urban centers (HarleniRusconi et al. 1993; Sorokin 1996;
Gornitz et al. 2000; Nosengo 2003; Solidoro eR@lL0). These are also the dimensions
that climate change and sea level rise are likelyaffect the most in the coming
decades.

The Venice lagoon physical existence depends on biddance existing between
sediments accumulation in morphological structiaed erosion, which is related to
fresh water inflow and sea water exchange. Wheneathe first half of the last

millennium a natural tendency towards the accuraradf solid material was turning
the lagoon to dry land, the diversion of river atiéries (Brenta, Sile, Piave and
Bacchiglione) carried out between 1500 and 1860 waarks to allow big vessels to
reach the port constructed between 1840 and 1980d@nstruction of jetties at the
inlets, dredging of deep shipping channels and @@ag of the inlets) triggered erosive
processes. In addition, since the 1990s the teubsmiqused for the commercial
harvesting of the non native clam speciegpes Philippinarumhas become a new
source of erosidnTo date, the overall balance of sediments is thagaith the erosive

! The clam harvesting tools plough the lagoon bedsiag suspension of sediment and damaging thgrass meadow.
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action of wave motion and coastal currents beirgptevailing forces (Rinaldo 1997;
Mag.Acque-Thetis 2006a). This is turning the lagodo a marine environment.

The main evidence of erosion is the progressiviéefitng of the lagoon basin with
relative deepening of shallow water, disappearafcalt marshes and filling up of the
shipping channels. Of the 90 knsalt marshes covering the lagoon basin at the
beginning of the 20 century, 70% has been lost, remaining only 8%hef lagoon
surface covered by these intertidal areas at preéisea (Rinaldo 1997; Day et al. 1999;
Ramieri 2000; Bonometto 2005; Mag.Acque-Thetis 2008arani et al. 2007).

The city of Venice has experienced high variatiohtagoon water level for centuries
(Rusconi et al. 1993; Rinaldo 1997; Canestreltle2001; Pirazzoli & Tomasin 2002;
Mag.Acque-Thetis 2006a; Ferla et al. 2007; Plag82@arbognin et al. 2009). The
phenomenon, known as high wéat@ocally calledacqua altg, consists of a temporary
rise in the sea level that floods part of the ety the other lagoon settlements for a few
hours. It may occur several times a year, partibuia winter, causing degradation of
urban buildings and damages to the economic daesviiThe frequency of high water
events has increased in Venice over the last hdngears because of eustacy and
natural and human-induced subsidence. While atb#ginning of the last century
exceptional high water events used to occur onageet-two times a year, since middle
1990s they have rapidly increased, reaching 15odps in the 2009. Extreme high
waters have also become more frequent: four ewaaisrred only in December 2009.

1.2.2 Population and economy

A structural change in the economy and in the $p®@é the Venice region has been
going on for several decades. Since the second diathe twentieth century the

population of the historical centre of Venice aridh® islands has been declining and
aging (Musu 2003; Vellinga & Lasage 2005; Da Mo2@99; see Figure 1.4). In the
year 2009 the population of the historical centas heached the critical threshold of
60,000 inhabitants down from 170,000 in 1950s. OtB@ 000 people live in the

islands. Together with the mainland cities of Mesand Marghera, the Venice
municipality counted 270,800 inhabitants in then2@09 (Venice Municipality 2010).

2 High water is defined as a tide exceeding 80 cmpeetsto the conventional zero which is the avessgelevel measured at Punta
della Salute station in Venice in 1897 (mean seal le m.s.l.). 80 cm m.s.l. represents the wategllthat start causing floods in the
lower parts of the historical town. Exceptional thigater is a tide exceeding 110 cm m.s.l. thatdéomore than 10% of Venice

while extreme high water is a tide exceeding 14d.omm., which causes 90% of the city to be floaded
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Figure 1.4 Population dynamic in the Venice municiplity for the period 1871-2009
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Source: data from Servizio Statistica e Ricerca mGoe di Venezia

Tourism, recreation and related activities arerttost important economic resources of
the Venice area (van der Borg & Russo 2001; MuiB2¥ellinga & Lasage 2005; Da
Mosto 2009). More than 8.5 million tourist presenbave been registered in hotel and
non-hotel accommodations in the year 2009 in theidéemunicipality, of which about

6 million only in the historical city center of Viee (Venice Municipality 2010; see
Figure 1.5). Including the high number of excurgts) the tourist presences raise up to
about 24 million.

Figure 1.5 Tourist presences in hotel and non-hotelccommodations in the period 1949-2009
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The drop in the total amount (corresponding toitiverruption of the line referring to the Cavallitiworal) is due to
the fact that Cavallino become a separated munigipflom Venice in 2002, and consequently the Venic
municipality does not have data referring to Camallsince that time)

Source: data from Servizio Statistica e Ricerca m@oe di Venezia

The production of petrochemical products in Portarghera (one of the largest
industrial areas in Italy) has been declining sitieelate 1970s and now has no longer a
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leading role in the economic development of the iserregion. At present a vast
national program for pollution remediation is urglEng in the whole area and the
near-shore lagoon waters (i.e. Master Plan perodaifi8a dei Siti Inquinati di Porto

Marghera, 2004). Possible future uses of the 2/@00f industrial land (partially still

used) is as logistic to support the port activitiéhe commercial port is, in fact,
increasing transportation of containers and theigoyort is expanding the cruises.
These two sectors and the related logistic are at@geto take over most of the
employees of the industrial area and to reducéotted unemployment.

Fish farming and open sea fishing were importantcas of income in the past. In the
mid 80s, to boost the declining fishing sector, theam specieFapas Philippinarum
was introduced in the lagoon and soon became arorieqg source of income
(Provincia di Venezia 2009; Solidoro et al. 2018% it causes erosion and habitat
degradation, clam harvesting has been regulatee 4i899. Free clam harvesting in the
lagoon is not allowed anymore, and clam farms Hmeen established. However, illegal
clam harvesting is difficult to eradicate.

Agriculture is limited to a few islands in the lamg whereas is prevailing in the
mainland and in the catchment basin, along withiomeesmall manufacturing firms.

1.2.3 Expected impacts of climate change

Climate change is likely to exacerbate existingbfpgms in the Venice lagoon,
threatening its existence (Sestini 1992; Cecco®i619997; Mag.Acque-CVN 1997;
Collegio di Esperti di Livello Internazionale 199Bamieri 2000; Mag.Acque-Thetis
2006a). The expected major impact is the increasdéraquency, distribution and
elevation of high water events due to sea level ffhe increased action of waves and
salt water due to more frequent high water everdsldvaccelerate urban degradation
by damaging building foundations, canal banks, ltatnt systems and lagoon
embankments. Temporary interruption of economicvitiets, damages to good stored
in shops and warehouses and interruption of mghiibuld cause loss of economic
assets and increase of citizen discomfort (Cecd®@d7; Canestrelli et al. 1998;
Collegio di Esperti di Livello Internazionale 1998arraro & Nunes 2004; Breil et al.
2005; Vergano & Nunes 2007).

The most likely impacts on the lagoon ecosystermesimereased erosion, permanent
submersion of low-laying areas, increase of watarell intensification of water
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exchange and increase of water salinity and tertyreravhich would accelerate the
transformation of the lagoon into a marine envireniMMag.Acque-CVN 1997).

Submersion of low-lying areas both in the lagood anthe inner territory will cause
loss of natural habitats and land for human aatwitGreater water depth will increase
the mean height of wind generated waves causimgsification of erosion of typical
lagoon structures (Mag.Acque-CVN 1997). AccordingRamieri (2000) salt marshes
could disappear within 30-50 years if present ratiand anthropogenic factors
responsible for the erosive processes will contird@wever, he argues, salt marshes
located in the proximity of river mouths might beleato counteract the effects of sea
level rise.

Greater water level would lead to reduced oxygenatif deep water, causing alteration
of biogeochemical reactions. It would also paniaibntribute to greater dilution of

pollutants and vivification of the lagoon. Furthem®, greater water exchange would
increase mean salinity and modify mean lagoon wsderperature. Higher water
temperature is likely to affect water quality, pam production, biodiversity

distribution and composition, and biogeochemicalcpsses (Cossarini et al. 2008),
including chemical reaction of contaminants trappedhe lagoon sediment and of
those dissolved in the water.

Modification of precipitation patterns is likely whange seasonal water, pollution and
sediment load from the catchment basin, makingghdr in wintertime and lower in
summertime than in present day situation (Mag.AeQW& 1997; Cossarini et al.
2008).

Finally, due to sea level rise intensification @ftwater intrusion into rivers would
prevent the use of water for agriculture, couldlleasalt accumulation in soil and alter
the distribution and abundance of the estuarinenconities (Sestini 1992; Ramieri
2000).

1.2.4 Governance arrangements for water and environmentanagement

The governmental system in Italy is hierarchicaliyictured with four vertical levels of
government: state, regions, provinces and munitiggl Regions have autonomous
decision power in many government spheres, includwater, ecosystems and
environmental management. The Venice lagoon israeptincluded in the Veneto
region.
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The governance system of the Venice lagoon is ratmaplex (Amorosino 1996, 2002;
Bevilacqua 1998; Da Mosto 2009; OECD 2010) (seeureigl.6 and Table 1.4). In
addition to a vast ordinary legislation derivingorfr international, European and
national regulations for water and environmentahaggement (illustrated in Table 1.2
and Table 1.3), a framework of national laws andistérial decrees known as “the
Special Law for Venice” has established goals, ruméents, and governments’
responsibility for the safeguarding of Venice siribe early 1970s (see Table 1.1).
Within the Special Law regime a number of coastal #iood defense infrastructure are
being built. In particular, a system storm surgebil@obarriers (known as the MOSE
system) is under construction. For details aboet 8pecial Law regime and the

infrastructure see chapter 2.

Figure 1.6 Organizations responsible for protectinghe Venice Lagoon
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Table 1.1 Major Special Law and regulations for thesafeguarding of the Venice lagoon

Law no. 171 of 16 April 1973nterventions for the safeguarding of Venice

The safeguarding of Venice and its lagoon is dedaf national interest.

The Italian government via the Ministry of Infragtture and its local agency the Venice Water Althothe
Veneto Region and the municipalities of Venice ani@gia are in charge of the safeguarding of Venice.

The Italian government is responsible for the ptglsprotection of the Venice lagoon through redatapf tidal
levels within the lagoon; the Veneto Region is resilgle for identifying the catchment basin andabate water
pollution in it; the Venice and Chioggia municipe@& are responsible for restoration and conserativ
improvement of urban infrastructures and buildings.

Law no. 798 of 29 November 198HKlew interventions for the safeguarding of Venice

It establishes the Inter-ministerial Coordinating @uittee Comitatong for the coordination and control of the
safeguarding measures and allocation of funds.

It re-affirms and specifies national and local auities’ responsibility.

It sets the safeguarding goals, which are: re-&shdibg the lagoon’s hydro-geological equilibriumeversing the
deterioration process in the lagoon basin and eétimg its causes; protecting the lagoon urbaresetints from
flooding also by means of interventions at thetiie the form of mobile barriers for tidal regudet.

It provides funds to support studies, projectseeixpents and works to achieve the safeguardingsgoal

Law no. 139 of 5 February 1992nter-institutional agreement of 8 August 1993 amoienice Municipality,
Veneto Region and Venice Water Authority

The law allocates funds to carry out maintenanceksvaf the Venice canals and restoration of bugdin
foundation facing the city canals.

The agreement establishes procedures and iderttite¥enice municipality as responsible authoritycarry out
the maintenance works in Venice.

Ministry of the Environment, Decree of 23 April 1998
It sets water quality objectives to pursue in tleie lagoon and in the water bodies in its catctirbasin.

It sets characteristics of wastewater treatmenttglthat discharge in the Venice lagoon and inntaer bodies of
its catchment basin.

Ministry of the Environment, Decree of 9 February 199
It sets the total maximum admissible load in tha@i¢e lagoon for a number of pollutants.
Ministry of the Environment, Decree of 30 July 1999

It sets limits to industrial and civil wastewateisegharge in the Venice lagoon and in the water démdif the
catchment basin.

Law no. 443 of 21 December 2001 and following impteentation acts

It includes the construction of storm surge bardegprotect Venice from flooding (i.e. the MOSE tgyn) in the list
of the strategic infrastructure for Italy and ioahtes funds to build it.

Protocol of 8 April 1993 among Venice municipalif, Veneto Region and Venice Water Authority
It sets criteria and procedures for removal, rearsgdisposal of polluted sediment in the lagoon.

In Table 1.2 and Table 1.3 the main internationatjonal and regional institutions for
water and environmental management at work in thieidé area are illustrated in terms
of their goals, instruments and the level of in&igin of climate change.

Table 1.2 International institutions at work in the Venice lagoon and their relevance for climate
change adaptation

World Heritage Convention

Goal to encourage the identification, protection anesprvation of cultural and natural heritage cosrsd of
exceptional value to humanity

Instruments World Heritage List of sites under the conventidbfanagement plan for each World Heritage site is
demanded by 2012

Climate changea UNESCO study on impacts of climate change onldMderitage (2007) concludes that climate change

could irreversibly damage historic cities and seténts and destroy important ecosystems. Taking #@micount
interaction among natural, cultural and social aspef conservation is considered to be of pararmimoportance
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Table 1.2 continue

Venice

Since 1987 Venice and its lagoon is in the UNESCQliVderitage list. Attention is given to consereatiof cultural,
historical, artistic and architectural heritage aogport to scientific research on the lagoon emvirent (Sorokin 1996;
Lasserre & Marzollo 2000).

Since 2010, the management plan of the Venice lagearld heritage site is being developed by UNESG@ the
Venice municipality. Climate change will be consigtin the plan.

Wetlands Convention (Ramsar)

Goal conservation and wise use of wetlands and thespurces through local, regional and national astiand
international cooperation

Instrumentslist of Wetlands of International Importancegitcourages national land-use planning, approppialieies
and legislation, management actions, public edoeatnd international cooperation

Climate changethe Convention does not mention climate changevever, climate change is widely studied by the
Ramsar parties which consider it a threat for thistemce of global wetlands. Emphasis is also giteethe role of
wetlands for mitigation and adaptation. In thisaref the convention is an institution that may neegrowing attention
in the coming years.

Venice

Since the 90s local administrations and stakehsldepport the inclusion of the Venice lagoon inltkeof the Ramsar
sites. Consensus has not been built yet because Rsitesain Italy are subjected to the strict nawaservation which
limits economic activities in protected areas

EU Natura 2000: Birds and Habitats Directives

Goal Natura 2000 is the European Ecological Networlpraftected areas made up of Special ProtectioasAfer the
protection and conservation of wild birds in the Hikds directive) and Special Areas of Conservatmmpromote the
maintenance of biodiversity through the conseovatf natural habitats and wild flora and faunab(tz directive).

Instrumentsmanagement plans and measures are requiredaddpeed to preserve, maintain or re-establish ficwmirft
diversity and area of habitats for all the floraldauna species of all Natura 2000 sites.

Climate change the two directives do not mention climate charg an institution, Natura 2000 is very staticecps
should be protected at the location and in thetaglm which they live now. This is difficult to aéze even under
‘normal’ natural variability, let alone under cirgtances in which climate change exacerbates haanability.

Venice

The whole Venice lagoon, excluding the islands fagrthe city of Venice and the surrounding wateqart of Natura
2000 network.

Since 2007, the Veneto Region (in charge of the gmment of its Natura 2000 sites) and the VeniceeWatthority
have started to develop the management plan @pleeial Protection Area “Venice Lagoon”.

Climate change is not explicitly mentioned in thelpninary document for consultations so far elabedaalthough it
can be identified within the “reduction of the effe of natural drivers” stream of action.

The need to include measures to address climategehianpacts on nature is emphasized by the Uffici®iano in a
recommendation document (2010d) for the elaboratfdhe Natura 2000 management plan.

EU Water Framework Directive (WFD)

Goal achieving a “good ecological status” of all indarsurface waters, transitional waters, coastal nwasnd
groundwater by the year 2015

Instrumentsriver basin district as main unit for water maeagent; management authority for each district; gamaent
plan for each district establishing environmentiajeotives, programs of measures and monitoring rarag by 2009;
implementation of the programs of measures by 2Bb2sibility to develop supplementary managemertsomes/plans
for sub-basin or specific issues

Climate changeThe WFD does not explicitly take climate chang®iaccount. However, because the water sector is
generally well aware of climate change, it is expdchat the directive will remain relevant in theure even under
climate change

Venice

The Venice lagoon, its catchment basin and the-sieare sea is a sub-unit of the Alpi Orientali Wddéstrict, a large
district of about 37,000 khthat span in 4 regions and 2 autonomous provinces

The WFD management plan for the Alpi Orientali DBédtwas adopted in the early 2010. The water idisauthority has
not been established yet. The existing water baardeement the plan at present

Within the WFD management plan for the Alpi Oridnistrict, a specific management plan has beaba@ilated for the
sub-unit Venice lagoon, catchment basin and neareskea. Climate change is presented as an issuaebads to be
further studied to reduce uncertainty. Monitorirfgcimate parameters and possible impacts is thg action taken so
far and foreseen in the near future by the plan
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Table 1.2 continue

EU Floods Directive
Goal assessment and management of flood risk aimittgeateduction of adverse consequences

Instruments flood risk assessment (by 2011), flood hazard sndgy 2013); flood risk management plans, maps and
measures (by 2015); coordination and integratioffoofl risk management and WFD plans

Climate changeone of the motives behind the Floods Directivehis notion that climate change exacerbates floods.
Furthermore, the flood risk management plans shbeldvaluated and adjusted every six years, “talitggaccount the
likely impacts of climate change on the occurreoicoods”

Venice

In Italy, regions together with regional Civil Defandepartments have to adopt measures to implehewtirective at
the scale of the water district. Specific actioagénot been taken yet but measures to deal wgithofiflooding already
exist at national and regional level

The Veneto Region has developed a regional planinbhtdes a regional archive of areas at risk @bding, landslides
and avalanches and relative mapping. Climate chsnget discussed in this plan

Venetians are familiar with flooding. At the lagoonets storm surge barriers are being built toven¢ flooding of the
lagoon urban areas. The system can withstand +58eenievel rise even in case of prolonged clos(Résaldo et al.
2008). The barriers are considered to be the ati@ptesponse to sea level rise in the Venice lagoo the next 100
years (CVN 2010).

EU Marine Strategy Directive

Goal achieving “good environmental status” in the marenvironment including coastal waters by 2020 tangrotect
the resource base upon which marine-related ecanama social activities depend

Instruments establish marine region and sub-region in the &&Velop marine strategy establishing clear enwiremtal
objectives and targets (by 2012), cost-effectivasnees (adopted by 2015 and implemented by 201 amitoring
programs (by 2015) for each region; coordinatiod iaegration of marine strategy and measures Wit plans
Climate changethe directive recognize that the determinatioga@dd environmental status may have to be adapted o
time because of the impacts of climate change éonthrine ecosystems. Accordingly, programs of nreasshould be
flexible and adaptive and take account of scienéfid technological developments

Venice

The directive has not been transposed in the iitédigislation yet

Under the current Italian law for sea protectica(In. 979/1982), there are 24 marine protectedsakéznice lagoon is
not one of them.

A national sea and coastal defense plan has not deeloped so far. Some regions, however, havptaddheir own
coastal management programs. The Veneto regiondtas

A 300m wide coastal line is identified as naturatitage area undergoing landscape and buildingicgshs (law n.
431/1985)
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Table 1.3 National, regional and local institutionsat work in the Venice lagoon and their relevance
for climate change adaptation

Nature conservation Law

The Law n. 395 of 1991 establishes 6 typologieprofected areas and 3 levels of protection to batified for each
protected area. According to the level of protettifferent restrictions to economic uses of treaaare applied

In view of climate change, protection of naturenfrdevelopment is positive both for mitigation pusps (i.e. carbon
storage) and adaptation (they function as buffaesdor example in coastal areas to protect frowding).

Governmental authorities are reluctant to set wp mtected areas because the law is particuléibyt svith reference
to economic uses of protected areas

Spatial Planning Law

The national Urban Planning Law dates back to 1$42ce the 70s, responsibility for spatial plannives transferred
to the regions, although the national law is stillforce. To date, each level of vertical admirdton has its own
competences for spatial planning. The structut@asarchical, meaning that plans of lower order tareomply with

requirements of higher order plans. Regional plans guidelines and restriction of uses. Provineiadl municipality
plans are more operative. The development of dpatias at all administrative levels is negotiatgth all institutional

and non-institutional stakeholders.

Climate change is a more recent issue that thenatlaw does not consider. At regional and locaklediscussion
about the role of spatial planning to address dkénwange has recently started. Direct actionsalcerist in many
regions yet. Measures that indirectly address ¢Bnimpacts, however, can be identified. For instarthe Veneto
Region Spatial Plan (Piano Territoriale Regional€Cdordinamento), which is the highest in the hienarehplans,
requires local plans to abate pollution, to presene landscape and to improve the environmenthhgdraulic quality
and safety of the Venice lagoon.

Water law on safety, water quality and water managment

The Italian water regulation is provided by the @&mmental Legislative Decree n. 152 of 3rd ApriD80With regard
to water issues, the law addresses hydraulic ggcofi the territory, protection of waters from pdibn and
management of water resources. It also transphee&/ED directive and establishes water districtoading to it.

The law requires regions to develop a Regional Watetection Plan. The plan coordinates environniestigective
with objectives for specific uses of waters and tasomply with water quality objectives identifidny the WFD
management plans. The plan also identifies measoregiantitative and qualitative protection of ebodies.
Climate change is not explicitly part of the wat@w] although some regions address climate changeacitson water
resources in their Regional Water Protection Pi@e pelow in this table).

Regional water management and water boards

In the Venice lagoon and surrounding territory ¢hare four different authorities dealing with wateanagement: the
Veneto region, the Venice Water Authority, the Akdriatico water board and the Consortia for the agement of
reclaimed land

According to the Law n. 183 of 1989, the water bisaare in charge of hydraulic safety both inland ahthe coast,
water management (both quality and quantity), nemiahce of hydraulic infrastructure. Each water Ga@arries out its
own activity according to a water management pldre Alto Adriatico water board has only recentlgrstd to support
studies about impacts of climate change

In 1907 the Venice Water Authority, a local agen€yhe Ministry of Infrastructures and Transpoxatiwas appointed
as water security and management authority foivérgce lagoon and all water basins directly oriiacily connected
with the lagoon hydraulics. Competences includediypection of knowledge, planning of measures andyoagrout of
hydraulic works. In time, the Venice Water Authyijiirisdiction, that used to span to almost all thegast of Italy, has
been limited to the lagoon basin, being the reghefterritory managed by the regions. Any watéatea work in the
lagoon has to be done in agreement with the Vewar Authority. The Venice Water Authority is itmarge of
overseeing the construction of the storm surgddrarat the lagoon inlets

The Veneto region has approved the Regional Watateé&tion Plan in 2009. The plan includes recommtois for
dealing with climate change impacts (e.g. desigrsegerage systems taking into account more intpresgpitation
due to climate change)

The Consortia for the management of reclaimed lamd/ @ut works to ensure hydraulic security in teelaimed land.
They have been calling for major interventions tevent climate related impacts for several yeaesaaly
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A large number of non-governmental actors, theialibtons and networks actively
contribute to the socio-economic life of the Veniagoon (see Table 1.4). Most of them
are commercial and artisan actors directly or eatly related to the tourism sector.
Next to that, dozens of public and private assmmat foundations and institutes
operate in the field of restoration and valorizatiof the historical city of Venice,
including an UNESCO office in Venice. Scientific dwledge is produced by two
universities, public research institutes and pavatnsultancies. Nature conservation is
supported by a number of environmental NGOs andecits groups since the 1960s
(e.g. Italia Nostra, WWF). The presence of the stdal area also brings into the
picture labor unions, industrial associations amel port authority. The clam fishing

sector is represented by a recently establishesiocbnm for clam farming.

Table 1.4 Governmental and non-governmental stakelhders acting in the Venice lagoon

Categories

Organizations

Governmental actors
from national to local
level

* Ministry of Infrastructure and Transport — Veniééater Authority

Ministry of Environment and Protection of Land &bea

Ministry of Defence (it manages part of the Arsendhhe ancient shipyard become later a
military area)

Ministry of Finance — Agency for Management of Gowaent Property (Demanio)
Ministry of Cultural Heritage and Cultural Activities Venetian Superintendencies
Ministry of Education, University and Research

*Veneto Region

Provinces: Venice, Padua + Treviso and Vicenzhencatchment basin

Municipalities: *Venice, *Chioggia and *Cavallino-@porti in the lagoon + 105
municipalities in the catchment basin

Actors deriving from
the Special Law for
safeguarding Venice
(in addition to the
governmental actors
highlighted with the *

National government — Inter-ministerial Committeeagix 4 L. 798/84

Ufficio di Piano ex DPCM 13 febbraio 2004

Safeguarding Commission for Venice (Law 171/73,3rt.

Venice Municipality - Commissioner for Boat Traffiedt in charge anymore since 2008)
Venice Municipality - Insula S.p.A.

Venice Municipality - Tidal Forecasting and Earlyavding Center

Venice Water Authority — Consorzio Venezia Nuova

Other public actors
for ecosystems and
environmental

Extraordinary Commissioner for the Environmental &odio-economic Emergency related
to the Filling up of the Big Navigation Channelglire VVenice Lagoon

Extraordinary Commissioner for the Emergency relabeithe Extreme Weather Events that
caused the 2007 Flood in Mestre

ARPAV — Veneto Region Agency for Environmental Petiten
Alto Adriatico Water Board

management Land Reclamation Consortia in the Veneto Region
Conference of Services for the Implementation ofAgeeement on the Chemical Production
in Porto Marghera
Venice Municipality — Institution for the Park dfe North Lagoon

Actors for UNESCO- Roste, Venice Office

conservation and
valorization of
natural, historical,
cultural, artistic and

International Private Committees for the Safegudrdemice
Venice in Peril — The British Committee for the Prgation of Venice

Dozens of cultural foundations, associations ardipand private institutes: e.g. Venice
Foundation; Cini Foundation; Querini Stampalia Fatiah; Biennale Foundation; Venice
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Categories

Organizations

architectural heritage

Municipality — Civic Museums Foundation; Ministry Gultural Heritage and Cultural
Activities - Marciana National Library; Veneto litate of Science, Literary and Art; Venice
Society for Natural Sciences; etc.

Actors for knowledge
generation

National Research Council - CNR-ISMAR

Ca’ Foscari University of Venice

University IUAV of Venice

Ministry of Environment — Institute for EnvironmehProtection and Research (ISPRA)

Ministry of Education, University and Research — €mtium for Coordination of Research
Activities Concerning the Venice Lagoon System (CORILA

Venice Municipality and Venice Province - Consortifon Research and Educational
Training (COSES)

Thetis — Knowledge and engineering for the lageovironment

NGOs for
environmental
protection

Environmental protection associations e.g. ltalsika, WWF, VAS - Ambiente Venezia,
etc.

Citizens groups e.g. No-MOSE

Actors related to
leisure and
recreation

Traditional rowing and sailing boat associationen@pla, voga veneta, etc.)
Pleasure Boat Association - Assonautica, Venice®ff
Shipyard Consortia

Actors related to the
tourist sector

Retails and Accommodation companies and associations

Tourist and Environmental Guides Association

Consortia for the management of Venice, Jesolo, Gavalreporti, Sottomarina beach
Environmental tourism associations e.g. AssociaziBaltura Turismo Ambiente

Actors related to
industrial,
commercial and
tourist port

Venice Port Authority

Special Company for the Port of Chioggia - ASPO
Italian Coastal Guard — Harbourmaster

Venice Terminal Passengers S.p.A.

Actors related to
transport of people
and goods

Venice airport - SAVE

Nicelli Airport at Lido

Cooperatives for private transport of goods
Company for public transport of people — ACVT
Cooperatives for private transport of people

Private actors related
to industrial and
craft production

Industrial Association

Artisans Association (including artistic glass satis)

Labour unions

Board for the Marghera Industrial Zone (Ente ZorduBtriale Marghera)

Actors related to
fishing and
agriculture sectors

Clam Fishing Association - Management of the Lag8tam Fishing Resources (GRAL)
Farmers and horticulture producers and their aasoni
Recreational fishing associations

Actors related to
communication

Local and regional newspapers: e.g Il GazzettimoNuova Venezia, Il corriere del Veneto,
etc..

Local and regional radio/TV stations: e.g. Rai Ten¥to, TeleVenezia, Teleregione, etc.
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1.2.5 The need of reconsidering the current governanceargements

The present social, political and economic situatia Venice suggests that the
safeguarding of Venice as it was designed by trexi@pLaw more than 30 years ago is
at a turning point. In the 1970s safeguarding Vemiecame a national priority having
as goals the protection of the city from tidal fispthe environmental restoration of the
lagoon and the socio-economic development of th@déearea. At present, most of the
safeguarding infrastructure has been completed wweil under construction. The hard
coastal defense infrastructure has been complgtie§, sea walls, embankments); the
storm surge barriers are expected to be finishe@(dy}; local defenses in the lagoon
urban areas have been completed and those intthefd¥enice will be completed by
2030 if a regular flow of financial resources vwoié available. Interventions to restore
the lagoon morphology are well undergoing with & maorphological restoration plan
about to be approved. A number of water pollutibatament measures in the lagoon
have been completed, others are being construntdtie catchment basin, however,
water pollution abatement interventions are belsodedule. The implementation of
these safeguarding measures has generally imptbeddydraulic security and the state
of the environment of the lagoon although waterliguabjectives have not been fully
achieve yet and erosion is still an issue for thistence of the lagoon (Ufficio di Piano
2008a).

According to Dente and colleagues (2001) Speciat Hal not succeed to establish an
effective governance system in the lagoon, howevkey argue that the centralized
governmental system set by the Special Law failextip because the coordinating
institutions (i.e. the Inter-ministerial Committaed the Safeguarding Commission) add
up to the decision-making process instead of sigip{ it.

At present, there is a conviction among some patfiekers that the safeguarding
priorities have changed. The political debate hately turned to the economic
development of the Venice area and its connectimnghe inland territory, the
management and maintenance of the hydraulic defefrsstructure, the maintenance
of buildings and infrastructure in the city of Veai In particular, the re-development of
the industrial area and the development of the ceroma port have been subject of
political discussion as reported by the local medgsociated to these issues there are a
number of governance needs that have recentlydrase¢he attention of the policy-
makers and are strongly interrelated. These are:
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» governance of water and the environment;

» governance of the safeguarding intervention angaimicular the need to reform
the Special Law;

e governance of the storm surge barriers;

» governance of the economic development of the \éeregion and in particular
the need to define the future of the industrialt @ord that of the commercial
port in Porto Marghera.

In addition to that, between 2008 and 2009 afteterse years of relatively stable
political situation some changes occurred thanhaxe facilitating the emergence of new
coalitions among public actors and between theipalpld the private sector. These new
coalitions call for major institutional reforms tifie Special Law for Venice. In this
discussion about the new Special Law, climate chasgot an issue in the agenda of
local and national policy-makers. Furthermore, noh¢he involved actors seems to
address the governance of the lagoon in a compseleperspective. Finally, the
design of a novel governance system for the lag®ams to be driven by political and
individual interests rather than an evaluationhaf $trengths and the weaknesses of the
current institutional system and the recognitiortha local actors needs. It seems that
the few attempts to evaluate the governance sysfetime lagoon (Dente et al. 2001)
and to address it from an Integrated Coastal Manage perspective (see Giupponi et
al. 2001; Giupponi & Brochier 2001; Suman et al020do not have informed the
political agenda.

Summarizing, on the one hand the emergence of meergance demands supported by
new coalitions of actors is increasingly evidenthia Venice system; on the other hand,
the governance of the lagoon has never been address comprehensive way, seems
not to be guided by an evaluation of the effectagsnof the existing institutional
arrangements and does not include climate changdendiscussion. In all this a
scientific gap can be recognized: the need to disgnhe existing institutional system,
i.e. to identify barriers and opportunities in safor solutions for a novel governance
system of the Venice lagoon. This research has res af its goals to provide
information that can be useful for the developmanan adequate institutional system
for the long term management of the Venice lagaariuding the storm surge barriers
operation.
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1.3 Research objective and research questions

In the previous sections, the need for novel gamece approaches for water and
environmental management in the Venice lagoon wmmted out. Against this
background, the objective of this study is to erplostitutional arrangements for water
and environmental management that would improvecéffeness in the governance of
the Venice lagoon under conditions of climate clearithe focus of this study is on
water and environmental governance of a coastésy&he Venice lagoon) for which
climate change is one of the issues adding to tmeptexity. This means that this
research is not about governance of climate chamtie Venice lagoon.

The core question addressed in this research ieftiie: How can governance
arrangements for water and environmental managementthe Venice system be
reformed in a way that improves effectivenéss the context of changing climatic
conditions?

The core question was addressed by answering lbevilog sub-questions.
Chapter 2 - Analysis of measures for flood protecin the Venice lagoon:

1. Will measures that are being carried out within tBpecial Law regime to
protect Venice from flooding be adequate also urttlerexpected accelerated
sea-level rise induced by climate change?

a. What are the sea-level rise projections and thesetqul frequency of flooding
in Venice by 21007

b. What measures have been taken to protect Venioeffooding?

c. Will these measures still be adequate under theea®d sea-level rise
induced by climate change?

Chapter 3 - Comparative study to assess adaptpaxity to climate change:

1. Do relevant institutions for water and environméntaanagement support
adaptive capacity to climate change in the Venagobn and in the Wadden
Sea?

3 Degree to which objectives are achieved and thenéxo which targeted problems are resolved. Intrest to efficiency,
effectiveness is determined without reference &tscand, whereas efficiency means "doing the thigi," effectiveness means
"doing the right thing" (Business Dictionary, 2009)
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2. In what physical and institutional aspects are th® regions different and in
what aspects are they similar?

3. Do different institutions in the two regions proéwsimilar or different outcomes
in terms of adaptive capacity to climate change?

4. What can these regions learn from each other taawg adaptive capacity to
climate change?

Chapter 4 — Exploring the level of implementatidnadaptive co-management in the
Venice lagoon and its consequences:

1. To which extent is adaptive co-management currguridicticed in the Venice
system?

2. What are the effects of implementation or non-imgletation of the adaptive
co-management prescriptions in terms of learning?

3. How is learning related to the implementation ornnonplementation of
adaptive co-management?

1.4 Data and methodological approach

This study is an explorative case study researbk. case study is the Venice lagoon.
Three different studies were conducted through alitgtive analysis of different
sources of data including scientific literature,chave data and interviews. A
comparative study between the Venice lagoon andDimeh Wadden Sea was also
conducted (see chapter 3). The analysis of theltDWwtadden Sea was performed by a
fellow researcher, while we did together the corapae analysis. In the following, the
data and the methodological approach refer to wiakd for the three studies of this
thesis.

1.4.1 Data

Archive data used in this study (available eithetlze Internet, libraries or on request to
the organizations producing the data themselvesjhar following:

* Legal documents: European regulation on water atdr@ management (i.e.
Water Framework Directive and Birds and Habitateclives) and relative
national and regional regulations to implement thaeational laws and related
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regional and local regulations on the safeguardihghe Venice lagoon (the
Special Law for Venice) since 1973; ministerial &s and official documents
about decisions on the safeguarding works.

Policy, program and plan documents derived from Special Law and those
derived from the EU, national and regional legistatlisted above; additional
programs and plans document that the public org#inizs adopted to achieve
the Special Law goals.

Assessment and thematic reports of national, regiand local agencies and
research centers. These organizations are: MinistrEnvironment and its
technical agency ISPRA; Venice Water Authority atite concessionaire
Consorzio Venezia Nuova; Veneto region and its @ah agency ARPAYV;,
Venice Municipality and its technical agencies INQUand COSES; Venice
Province; Ufficio di Piano; Co.Ri.La.; National Resch Council; UNESCO-
Venice office. The material deals with: financinf tbe safeguarding works,
state of the environment of the Venice lagoon (ueter, sediment and
ecosystems quality); natural and socio-economissues and impacts on the
lagoon environment (i.e. climate change, clam fighi commercial and
industrial port, tourism); socio-economic developtissues (i.e. industrial and
commercial port activity, tourism, redevelopmentled industrial area);

International, national and local newspaper aidellected between 2004 and
2010 through a daily press clipping service on Yerissues; the articles deal
with the safeguarding of Venice, water and envirental management.

Reports, articles and documents published (eitheéhe website or on paper) by
a number of NGOs and citizen groups active on \ersiafeguarding issues:
Italia Nostra Venice Office, Assemblea PermanenteMNSE, WWF,
Associazione Ambiente Venezia, VAS—Verdi Ambienteigta, Eddyburg.it by
Edoardo Salzano, Venice in Peril Fund.

The scientific literature includes journal artickasd books dealing with: climate change

and adaptation in coastal regions; environmentaég@nce; sea-level rise projections

and impacts in the Venice region; Venice lagooregadrding, management and

environmental issues.

33



Governing Water and Environment in Times of Clima@teange

The documental material was supplemented with deganinterviews conducted
between March and June 2010. Interviewees inclgdezhtists, policy-makers, public
officers and practitioners dealing with water ant/imnmental management in the
Venice lagoon. They were selected on the basibesf knowledge on the issues being
studied and their affiliation to relevant instituis dealing with water and
environmental management. Nine interviews wereifipalty conducted for this thesis,
asking questions about the governance of the Vdagmon and of the mobile barriers,
climate change and adaptation policy in Venice. Sfilaes asked on governance
regarded options and challenges for the safeguamfirvenice, the effectiveness and
the impacts of the existing institutional arrangetse the visions for the future of
Venice and the policy needs to reform the currestitutional system. Questions about
climate change revolved around sea level rise andhte change scenarios and impacts
and policy for adaptation. The remaining six intews were conducted with a fellow
researchéron the topic “Policy and measures for adaptatmclimate change in the
Venice lagoon”. The transcripts of the interviewgdther with notes taken during the
interviews were used for the analysis. The enviremtalists’ perspective was covered
through documental material as | could not intewi¢heir representatives (the
contacted person suggested to refer to the websitgain insight on the group’s
perspective). Respondents asked anonymity; therdfog list of interviewees is not
provided.

In addition to that, | have firsthand experiencetlué functioning of the formal and
informal institutional system at work in Venice.i$experience comes from more than
6 years working for théJfficio di Pianq a technical committee of policy-makers and
scientists advising the national government onrgigs to safeguarding Venice and its
lagoon from a physical, environmental and socicreoaic perspective. As member of
the technical secretariat of the Ufficio di Piahattended all 67 UdP meetings from
October 2004 to December 2010 including those (aboe third) to which experts
(policy-makers, practitioners and scientists) wenated to report on specific issues
regarding the safeguarding of Venice; | had opputyuo have informal meetings with
the members of the committee and the experts ohvibereport at the UdP; | was
involved in the drafting of all the UdP advisoryadionents and thematic reports; |
participated to all work sites inspections the tiffidi Piano went to, including the
yearly inspection to the mobile barriers work sigewl the inspections to other work

AN. Marinova, Alterra Research Institute/Wageningeriversity
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sites such as the locale defenses works, bankastuaotion works in Porto Marghera
and morphological reconstruction works.

Experts invited by the Ufficio di Piano to shareithfindings and knowledge on socio-
economic and environmental aspects of the safegupad the Venice lagoon included
representatives of international organizationsjonat, regional and local authorities
(UNESCO, Ministry of Environment, Veneto region, nfge province, Venice
municipality, Chioggia municipality, Venice Watewuthority); representatives of their
public or private agencies (Consorzio Venezia Nuolesula, ARPAV, GRAL);
scientists of different research institutes (NationResearch Council-ISMAR,
University of Ca’ Foscari-Venice, CORILA, IUAV Unersity of Venice, University of
Padova). The meetings were done in form of hearaigbe regular Ufficio di Piano
meetings.

Although most of information of the Ufficio di Pianmeetings (i.e. minutes, notes taken
at the meetings, presentations, a number of repan$ project documents) is
confidential and could not be directly used for @ion in this study, the knowledge |
gained in these years helped identifying relevamirces of data and information,
relevant stakeholders representing different sidientenvironmental, social and
technical perspectives on the safeguarding of \éemicd on climate change. It also
proved to be useful to select and to have accesisetanterviewees. The knowledge
about the informal institutional system was alspamtant for interpreting the results of
the analysis. The perspective from which | couléihdenowledge about the Venice
system is, in fact, quite a privileged one as | tredopportunity to work at the interface
between policy-making and science. This job, togetWwith my natural science
background, gave me the opportunity to understdrel dystem from both sides,
scientific and political. Thanks to my scientifiadkground | could understand current
problems and future threats for the existence efl#fgoon from a scientific point of
view. By working for the Ufficio di Piano, then)éarnt to understand the political and
policy-making dimensions. Particularly, | could m&nowledge about: how the policy
for the safeguarding of Venice has developed anat withas brought about in the past
30 years; the role of informal institutions, existicoalitions and networks in steering
policy decisions; the power relations among diffiéngublic actors and between public
and private actors; the role of the civil societynfluencing policy. This allowed me to
learn to dialogue with both policy-makers and st#s understand their reasons,
questions and needs and turned to be extremelyldeeimy analysis.
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1.4.2 Methodological approach

Since the early stages of this study, | realizeat thy situation as PhD student was
somehow different from that of most fellows. |, flct, had deep understanding and
knowledge of a specific case study, i.e. the Velag®oon, and | wanted to search for
solutions to problems | considered relevant (st lan this paragraph for explanation)
but | lacked proper scientific and theoretical lokind to look into it. For a regular
PhD student the other way round most often apphegshe has a reasonably good
theoretical basis from which formulating his/hesearch hypothesis and questions and
he/she searches for good case studies to test tA#&er. acknowledging that my
situation was different, | started searching fonavel perspective. | then decided to
frame this study as my own professional experienoeing from several years working
for public actors and scientists to doing researthis required changing from a
working mind-set to a research mind-set. What | edrately recognized as crucial to
do my research was to take a step back from thigoswas with my job dealing with
the safeguarding of Venice and try to look at theni¢e system from an objective
perspective to avoid being biased. To ensure tipaitiality of the analysis, | needed to
look to the object of my study, i.e. institutionsrfwater and environmental
management, from different perspectives. To do, thateeded different theoretical
frameworks. In fact, if different approaches wolagdd to similar findings | could be
confident enough of not being guided by my poinviefv.

Because | wanted to explore both climate changesamionmental governance issues |
first needed background knowledge on both fieldeskarch. So, I, firstly, conducted a
literature review on these two streams of litemturhe literature review on climate
change impacts and adaptation strategies in coagans and that on environmental
governance provided the understanding of the reBesea, the theoretical frameworks
to analyze the case and helped defining my resegprektions. The chosen theoretical
frameworks are the following:

e structural vs non structural measures frameworkdoking into climate change
adaptation options (chapter 2);

« the Adaptive Capacity Wheel methodology for assgssidaptive capacity of
institutions to climate change (chapter 3);
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« the adaptive co-management framework for improvieffectiveness of
environmental governance systems in the contexglobal environmental
change (chapter 4).

The three approaches are quite different. The érst is broad and flexible. These
characteristics allowed giving a wide overview ofamures and institutions at work in
the case study area and to evaluate them in tefroBnmate change adaptation. The
second approach is more empirical and offered gpoiunity to assess the object of
the study, i.e. institutions, in a systematic wanl 40 conduct a comparative study.
Finally, the literature proposes the adaptive coxag@ment as normative framework to
improve governance effectiveness in the contextglobal environmental change.
Climate change is one of these global changestasdhe one | wanted to explore in
my study. This framework, therefore, links the gmamce of the environment to
climate change. At the same time this frameworksdo® only deal with governance of
adaptation but it takes a much broader perspeotivastitutions. This is exactly what |
was looking for. In fact, the focus of my studynist on governance of adaptation but
water and environmental governance in a coastétsys.e. the Venice lagoon, where
climate change is only one of the issues contmigutio the complexity for the
management of the environment.

The research questions and the theoretical framieytren, guided the selection of the
data and the information in a structured way. Tewar the core research question a
qualitative analysis of the data was conductechied separated studies responding to
the sub-questions listed in section 1.3. Firstergdic literature, legislative and policy
documents, assessment and thematic reports ansstoublished by local research
institutes and governmental agencies were useédaonstruct the key features of the
environmental, social and governance systems inVili@ce lagoon and to identify
measures implemented for the safeguarding of Vengecondly, all data and
information obtained from the documental material ¢he transcripts of the interviews
were analyzed and interpreted according to the rétieal frameworks. Finally,
reflection on the findings led to formulate reconmti@tions to improve effectiveness in
the governance of the Venice lagoon.
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1.5 Outline of this dissertation

This dissertation is organized as collection ofggapEach chapter (except for chapter
1, 5 and 6) is based on a different article writbgrthe author together with other fellow
researchers. These articles were written to beighdd as independent publications and
therefore some overlap between them in the desmmiplf the case study could not be
avoided. However, because each paper analyzes abe study from a different
perspective and this required to bring to lightfetént aspects of the physical,
environmental and institutional system of the Verlagoon, these overlaps are limited.

Chapters 2, 3 and 4 are the core of the analysisamswer the research questions
presented in paragraph 1.3. Chapter 2 discussemgjiegng measures to protect Venice
from tidal flood with respect to the expected aecation of sea-level rise in the Venice
region by 2100. Chapters 3 and 4 focus on instigtifor water and environmental
management. In chapter 3 a tool is used to assesslaptive capacity of institutions to
climate change in Venice. In depth understandirdyracommendations come from the
comparison with a Dutch case, the Wadden Sea. €hdptombines the knowledge
gained about institutions in Venice and analyzescdording to the prescription of the
adaptive co-management framework. Understandingtaioowhat extent adaptive co-
management takes place, effects of implementatiomam-implementation of the
adaptive co-management prescriptions in terms arihlag and relations between the
two is presented. Chapter 5 summarizes the madinfys of this study and reflects on
its limitations. Finally, picking up on the conclogs of chapter 2, 3 and 4, chapter 6
answers the core research question by pointingedkey issues emerged in this study
and addressing them with recommendations. Basethem®xperience of Venice, the
chapter also draws some conclusions about how @diopig in lagoons can govern in
an adaptive way their territory and natural resesnender changing climatic conditions.
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2 Measures to protect Venice from flooding under the
threat of sea-level rise

Abstract

It is widely acknowledged that, in times of climatieange, loss of coastal resources and risk foranum
life can be minimized by implementing adaptatioratggies. Such strategies need to encompass a
balanced mix of non-structural and structural messgrounded on sound scientific knowledge.

This paper discusses measures carried out to priteccity of Venice (ltaly) from flooding (locally
known as “high waters”), and reflects on their ipilo anticipate a possible acceleration of seslleise

as induced by climate change. It is based on pmaewed scientific literature; legislative and ogli
documents of key institutions; reports and docusewit organizations working on Venice issues;
newspaper articles; and interviews.

Our analysis shows that the synergic action ofhyyaraulic defense infrastructure under construction

in principle, adequate to withstand a broad ranfysea level rise scenarios for the next 100 years.
However, when the goal is to use these investneffastively, major changes in the existing instdnal
arrangements will be required in the years to come.

The Venice findings point out the difficulties aget the importance of identifying and implementing
balanced mix of structural and non-structural messto adapt to climate change.

Key words coastal management, climate change; storm sueggels; environmental governance;
institutions

Chapter to be published as:
Munaretto S., Vellinga P. and Tobi H., Protectingnice from tidal floods under the threat of se@leise

S. Munaretto conduced the planning and the anabfsihe study, and wrote the paper. P. Vellingaesuped the analysis,
contributed to the discussion and to the revisiothe paper. H. Tobi contributed to design of ttractural framework of the paper,
the methodology, and the revision of the paper.
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2.1 Introduction

Adaptation has been worldwide acknowledged as ategly to cope with the

unavoidable impacts of climate variability and apanIPCC 2007a; EC 2009a). In
recent times, climate research has been greatlynitbed to developing adaptation
strategies and measures to deal with sea-leve(SisR) in coastal areas (IPCC 1990a,
2007a; EC 2009a).

Traditional coastal defense strategies, i.e. bujdiefense infrastructure, can no longer
be assumed as the only possible response in c@asta at increasing risk due to SLR
(Kundzewicz 2002; Few et al. 2007). Scientists prattitioners alike conclude that a
balanced mix ohon-structuraland structural measures grounded on sound scientific
knowledge is crucial to maintain ecological, ecommnd social coastal functions
under changing climatic conditions (Smith & Lenhd®96; Smit et al. 1999; Wheaton
& Maciver 1999; Kundzewicz 2002; Kabat et al. 20@nit & Wandel 2006). Non-
structural measures include legal, institutionald arganizational measures such as
legislation, policy, regulations, management ananping instruments, organizations
and informational system for coastal ecosystemsrasdurces management (Smith &
Lenhart 1996; Smit et al. 1999; Kundzewicz 2002ju&ural measures includerd
(e.g. sea walls, dikes, dams, storm surge barrgivgrsions) andsoft (e.g. beach
nourishment, salt-marsh protection and reconstngtiechnological and engineering
infrastructures often designed for long term fumiting.

Planning and implementing multiple options requioesnplex decision-making and
novel approaches to coastal resource managemewnt €éFeal. 2007). Major legal,
institutional, financial and organizational barsiareed to be addressed (IPCC 2007a;
EC 2009a). Because adaptation responses strongbende on specific local
geographical, climatic and socio-economic char&ties of coastal regions (IPCC
2007a) sound scientific, technical and resource agament knowledge need to be
tailor-made at local level.

Venice and its lagoon is a well known example ebmplex and vulnerable artificially
conserved natural system (Bevilacqua 1998; Rarg@@dD; Ravera 2000; Musu 2003;
Rinaldo 2009). Similarly to many other coastal &g, SLR is expected to increase

5 Important coastal functions include regulatiorhgéirological flows, formation and retention of saiid silt, storm protection and
flood control, retention and processing of nuteand organic matter, providing habitat for biods#y including regional
harvested species, providing food (e.g. fish), opmities for recreational activities and non-comera uses (aesthetic, artistic,
educational, scientific), waste assimilation, pttin control and detoxification, opportunities foansportation, space for housing
(Costanza et al. 1997).
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erosion, the frequency, intensity and height oéltiioods (locally callecacqua alta
meaning high water) and loss of habitat and biaditee In the 1970s, safeguarding
Venice and its lagoon became a national priorityesponse to an extreme high water
that flooded the city with almost 2 meter of watdrove mean sea level in the year
1966. To protect Venice and its lagoon from sugghhiaters and other natural and
human-induced hazard, the Italian government astedd a legal framework known as
the Special Law for Venice. This framework cons@ts® number of national laws and
ministerial decrees that sets objectives, admatisins’ responsibility, regulations,
actions and measures, and allocates funds for saf@igg Venice and its lagoon.
National, regional and local authorities are in rgeaof programs implementation
(Bevilacqua 1998; Amorosino 2002).

The main goal of the introduction of the SpecialvLa&as to protect Venice and the
other lagoon settlements from high waters. The @péaw dates back more than 30
years, when climate change and the acceleratiogeaflevel rise was not a major
concern. Today we know that SLR is likely to accatie, and consequently high waters
are likely to increase faster than anticipated wtten plans were made. Against this
background, the following key question is raised:

* Will measures that are being carried out within tBpecial Law regime to
protect Venice from high waters be adequate unberexpected accelerated
SLR induced by climate change?

The question is addressed by answering the follgwhree sub-questions:

« What are the SLR projections and the expected émoyu of high waters in
Venice by 21007

« What measures have been taken to protect Venioetigh waters?
» Will these measures still be adequate under thea®d accelerated SLR?

Answers were obtained by analyzing legislative gmdicy documents, assessment
reports, newspaper articles, scientific literatameq interviews. The findings were, then,
linked to the SLR scenarios in the Venice regiod tre expected increased frequency

of high waters by the year 2100.

The following sections describe methodology anddaection 2.2), review SLR and
high waters projections for Venice (section 2.3ystrate the measures to protect
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Venice from high waters (section 2.4) combine thelihgs of section 2.3 and 2.4
(section 2.5). Section 2.6, finally, discussesresults and draws the conclusions.

2.2 Data and methodological approach

Information presented in the following sections wésained from scientific literature,
archive analysis and interviews. The collected dusntation included pieces of laws
and regulations; policy, plan, programs documeassessment and thematic reports;
newspaper articles; and notes and transcriptiongerfviews.

Sea-level rise and high water trends and projestion the north Adriatic and Venice
were derived from scientific literature and studiemducted by local agencies, i.e. the
Venice Water Authority, the Venice Municipality-BbForecasting and Early Warning
Center, the Consortium for Coordination of Resedctivities Concerning the Venice
Lagoon System (Co.Ri.La.), the National ResearchinCib-Venice Office and Citta
d’Acqua. This information was used to answer th& fiesearch question.

To answer the second research question, first lineate adaptation literature was
reviewed in search of a framework for interpreting measures in terms of adaptation.
Then, information was analyzed according to thasniework to identify what type of
adaptation is or is not taking place in Venice,steuctural vs. non-structural measures.

Most of the documents that have been analyzeddweamthe second research question
are results of the Special Law for Venice regimiee Dody of Special Law themselves
have been analyzed to understand the institut®ystem existing in the Venice lagoon
in order to identify key organizations, respongipjl relevant policy and plans
documents. From these documents it was possibledonstruct the non-structural
measures (legal, institutional and organizatiofsde Figure 2.5 and Table 2.2). From
the documentation of the administrations in charfjéhe protection from high waters
(i.,e. Venice Water Authority and Venice Municipglitand those of their project
developers (i.e. Consorzio Venezia Nuova and InSuaA.) the structural measures
could be identified and described.

To understand how structural and non-structuralsues in Venice relate to SLR and
high water trends and projections and thereforevanshe third research question, the
first two sets of information were combined. Thissvdone by comparing a best
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estimate for the upper bound SLR scenario with tdahnical characteristics of the
structural measures being taken.

The analysis was facilitated by the fact that ih& find the second author of this paper
have firsthand experience on the functioning of\fleaice system having worked in the
role of researcher (Munaretto) and of expert men@eHinga) of the Ufficio di Piano
(UdP) for the past 6 years. This is a technical moatee advising the national
government on priorities to safeguarding Venice atsdlagoon from a physical,
environmental and socio-economic perspective. Wie wevolved in the preparation of
and attended the 67 UdP meetings from October &)0%®cember 2010; this including
those (about one third) to which experts (policykera, practitioners and scientists)
were invited to report on specific issues regardimgsafeguarding of Venice (including
the high water issue). We also were involved in dnefting of the UdP advisory
documents and thematic reports. Most of this infdramn (minutes, notes,
presentations) is confidential and could not bedly used for quotation in this study.
We did use the UdP advisory documents and themegimrts that are public available.

Moreover, to gain understanding about differentspectives on the protection of
Venice from high waters and their evolution in tinvgee analyzed press information
collected over the past six years thanks to a daigss clipping service on Venice
issues. We also analyzed reports, articles andmdests published by environmental
groups and other NGOs actively working on Venicgués (i.e. Italia Nostra-Venice

Office, Assemblea Permanente NOMOSE, WWF, AssommziAmbiente Venezia,

Eddyburg.it by Edoardo Salzano, VAS—Verdi AmbieSteieta, Venice in Peril Fund).

Finally, we interviewed local policy-makers, scistd and practitioners of local private
and public organizations knowledgeable about Veragoon safeguarding issues.
Sixteen out of seventeen experts contacted weeeviatved between March and June
2010. The interviewees were selected on the basisoéxperience in the field so as to
have as many perspectives as possible on the saflagy of Venice represented. Notes
and transcriptions of the interviews were used ur analysis. The interviewees
requested to remain anonymous, and therefore aflistames is not provided and
interviewees are only referred to by position. Tgerson that did not accept to be
interviewed told us to refer to the website as sewf information and opinion of the

group (it was an environmental NGO). Questions Ik@a around climate change

® Six interviews were conducted together with aeague from Wageningen University on the topic dénzhange impacts and
adaptation in Venice
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scenario, impacts and adaptation and present atdefigovernance of the Venice
lagoon.

2.3 Sea-level rise and its impacts in terms of high wats in the Venice
lagoon

The city of Venice has experienced variations gbtan water level for centuries. The
phenomenon consists of a temporary (tidal and sudgeen) rise in the sea level that
floods part of Venice and the other lagoon urbaasrfor a few houfslt may occur
several times a year, particularly in the wintemthg. Depending on the magnitude of
the event, high water may lead to temporary infgrom of economic and social
activities and citizen mobility, and damage shopets and warehouses. In the long
term, frequent high waters impair monuments, urbaitdings and infrastructure (e.g.
catchment systems, canal banks, building foundstibistorical and artistic heritage,
and lagoon embankments).

Local land subsidence and global eustatic procesiggsficantly affect mean water
level in the Venice lagoon. According to severaldgts conducted in the past decades
by Carbognin and colleagues of the National Rese@uuncil (Gatto & Carbognin
1981; Carbognin et al. 1995, 2004, 2009; Tosi eR@02; Brambati et al. 2003), the
Venetian soil sunk about 23-25 cm relative to treamsea level over the last hundred
years. Twelve cm was lost due to land subsidencth batural (3 cm) and human-
induced because of groundwater extraction (9 ciyl3 cm was lost as consequence
of global eustatic processes. Since groundwatelogapon has been regulated by law
in the 1970s, land subsidence in the city of Vemind the surrounding main land has
stabilized at the natural rate between 0.4 mm/gs(€t al. 2002; Carbognin et al. 2004)
and 0.8 mm/yr (Antonioli et al. 2009). In the noathd south lagoon and in the littorals,
however, the rate of subsidence is still aboutdr2/yr (Carbognin & Tosi 2003).

The contribution of eustatic processes to the nsmanlevel in the Venice lagoon is
greatly uncertain. Scientists agree upon the exist@f fluctuation and the absence of
an unambiguous trend (Canestrelli et al. 2001;zRota & Tomasin 2002; Camuffo &
Sturaro 2004; Carbognin et al. 2004; Zanchettinalet2006; Ferla et al. 2007).

! Acqua altais defined as a tide exceeding +80 cm respette@onventional zero. The conventional zero isatrerage sea level
measured a@unta della Salutstation in Venice in 1897 (mean sea level — nu.#\lwater level of +80 cm m.s.|. starts flooditnge t

lower parts of the city. Exceptional high wateritide exceeding +110 cm m.s.l. that floods 14%efice. Extreme high water is
a tide exceeding +140 cm m.s.l., which causes thare 50% of the city to be flooded (Venice Muniditya: Tidal Forecasting and
Early Warning Center, 2010).
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According to Pirazzoli and Tomasin (2002) and Zatith et al. (2006), fluctuation is
correlated with internal Mediterranean dynamics aodsibly solar activity, but the
mechanisms are not fully clear, let alone well preedl. Figure 2.1 shows the mean sea
level recorded in Venice since 1872 and the trémel-bver different time scales.
Although a trend of rising mean sea level seementerge from the centenary records,
on shorter time scale positive as well as negatasgation are revealed (Camuffo &
Sturaro 2004; Carbognin et al. 2004; Ferla et @072. On average, the eustatic rise
excluding the contribution of land subsidence wasrmm/yr since 1890 (Carbognin et
al. 2009). However, Carbognin et al. (2009) argihes to establish real trend of mean
water level in the Venice lagoon, long-term datts seed to be acquired in order to
overcome periodical multi-decadal oscillations.

Figure 2.1 Variation of the mean sea level in the &hice lagoon in 1872-2009 (left side) and focus in
1970-2005 (right side)
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A number of studies (Mag.Acque-CVN 1997; Co.Ri.L899; Plag 2008; Carbognin et
al. 2009; Vellinga et al. 2010) estimated futureRSh the Venice region considering
global warming contribution to SLR and local langbsidence. Scenarios range from
0.31 m (Co.Ri.La. 1999) up to 1.35 m (Plag 2008) 2h00, reflecting major
uncertainties (Table 2.1Table 2.1). Co.Ri.La. cdesed land subsidence to account for
-0.4 mm/yr and calculated the eustatic rise ushegl§92a emission scenario of IPCC
(1995) and other models that incorporate sengjtifiat glacier and ice caps melting.
Plag in his 1.35 m SLR scenario considered -3 mwiyand subsidence and calculated
the eustatic rise using models that incorporateslacation of Antarctic ice sheet in
addition to glaciers and ice cap melting. Both @arbn (2009) and Mag. Acque - CVN
(1997) predicted an upper end (max) SLR of +53 ©r@2100. They used identical rate
of land subsidence, but different IPCC scenarioagMcque used the 1S92a emission
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scenario of IPCC (1995), and Carbognin used the A&tission scenario of IPCC
(2007c). Plag’s (2008) high scenario (1.35 m in®1@ more than twice as large as
other scenarios because it considered an accelerati Antarctic ice sheet melting.
Indeed, the rate of Antarctic melting is one of thajor factors causing the large range
of uncertainty, which is currently studied by masgientists. The most recent SLR
scenarios for Venice have been developed by a gobugernational experts (Vellinga
et al. 2010) and are illustrated in Figure 2.2. Tdrgge Vellinga et al. consider plausible
is between -16 and +84 cm SLR by 2100, which ineuthe possibility of mean sea
level falling as a result of increased evaporatdérihe Mediterranean Sea water and
increasing due to the contribution of ice sheetiinge(still high uncertain). Looking at
the above described studies and according to experdwledge a value between +30
and +60 cm is most likely by 2100Cd#rbognin, Cescon, Vellinga personal
communication, 2010

Table 2.1 Sea level rise projection for the Veniceegion by 2100

Source Low scenario (m) High scenario (m)
Mag.Acque 1997 +0.04 +0.53
Co.Ri.La. 1999 +0.16 +0.31
Plag 2008 +0.45 +1.35
Carbognin 2009 +0.17 +0.53
Vellinga et al. 2010 -0.16 +0.84

Figure 2.2 Sea level rise scenarios for the Venicegion at the end of the 21st century
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Because of the described processes, the frequérgglowater events has increased in
Venice over the past one hundred years. Accelei@tétdas a consequence of climate
change is likely to exacerbate this trend in theades to come, even though other
scenarios cannot be excluded. Exceptional high r&atereased from 1-2 times per
year in the period 1872-1955 to 8-10 times per yeahe period 1955-2010 (Figure
2.3). Even extreme high waters seem to have becoone frequent: between 2008 and
2010 three of the highest events ever recordedrxtuAccording to the estimates of
Mag.Acque (1997, Figure 2.4-left), a mean sea I&&kkm higher than present time
would imply extreme high waters to flood the citly \denice three times a year on
average. A more recent estimate of Scotti (201fBskees an average of 90 exceptional
high water events per year in case of +60 cm SLRIG0. Carbognin et al. (2009)
suggest a much higher number of exceptional exadrgady with +50 cm SLR, i.e. 250
per year (Figure 2.4-right). However, all thesenesates are only indicative because
important parameters influencing high waters (barometric pressure, direction and
intensity of winds, intensity of precipitation irh& catchment basin, and marine
circulation) are affected by great uncertaintyegfional and sub-regional scale (Ramieri
2000). For example, Pirazzoli and Tomasin (1998ntba decline in the frequency and
strength of the Bora wind, an intensification oé tBcirocco wind, and an increase of
atmospheric pressure which may be in part connettednter-decadal climate
variability but also to a climatic shift due to gkl warming. In terms of frequency,
height and intensity of high waters, a reductionthed Bora wind and an increase of
atmospheric pressure act positively (i.e. redugé aters), whereas an intensification
of the Scirocco acts negatively (i.e. increase ligkers).

Figure 2.3 Annual frequency of exceptional high war events (with level equal or above +110 cm
m.s.l.) in Venice between 1872 and 2009
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Figure 2.4 Expected frequency of high water peakscaording to four different SLR scenarios
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2.4 Measures to protect Venice from high waters

The following sections illustrate measures thatlseimg taken to protect Venice from
high waters according to the non-structural/stmattmeasures framework (see section
2.1). The Special Law for Venice addresses, by meadnboth structural and non-
structural measures, issues such as coastal defpodietion abatement, nature
conservation, hydraulic equilibrium of the lagoomaintenance of historical, cultural,
architectural and environmental heritage, promotibsocio-economic development. It
is outside the scope of this study to illustrateoélthem. However, in order to make
clear the complexity of the system, we will illette the whole architecture of the
Special Law in section 2.4.1 (non-structural meesur Then, we will focus on
infrastructural works aimed at protecting Venicenfr high waters in section 2.4.2
(structural-measures).

2.4.1 Non-structural measures: the Special Law for Venioegime

Extreme weather events are often catalysts forgdaimdeed, the Italian government
started taking actions to protect Venice and itgodem from high waters and
environmental degradation immediately after the 6l9%®od, which had caused
enormous damages to historical buildings, econoautvities and to the lagoon
environment (Obici 1967; Amorosino 1996, 2002; Bsxqua 1998; Rinaldo 2009).

A Special Law for Venice regime was established ragdilarly funded. The Italian Law
n. 171 of April 18' 1973, the Italian Law n. 798, November"28984, and the Italian
Law n. 139 of February™1992 are the main laws that set objectives, respidity,
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instruments, measures and economic resources tigingaout safeguarding activities.
In the late 1990s, in addition to the laws, thdidta government set water quality
objectives and regulated the total maximum load atimber of pollutants specifically
for the Venice lagoon and the water bodies ofatsltment basin.

The main objectives of the Special Law were pradecbf urban centers from high
waters; protection of coastal strips from erosiod aea storms; re-establishment of the
hydro-geo-morphological equilibrium of the lago@afeguarding of the environment
(both natural and human built); abatement of paluboth in the catchment basin and
the lagoon basin; and promotion of socio-econoneeetbpment of the historical
lagoon settlements (Italian Law n. 171 of April 16t1973; Italian Law n. 798,
November 29th, 1984; see Table 1.1 for referendedatails).

To achieve the Special Law objectives, nationagiamal and local governmental
authorities have developed plans, implemented progrand carried out works in the
lagoon basin, the catchment basin and the coasipk.sThe institutional setting

established by the Special Law is depicted in Fdub and Table 2.Each responsible

authority (i.e. Venice Water Authority, Veneto Remi Venice and Chioggia

municipalities) acts independently through its gwvogram of measures and within its
administrative boundary. To increase effectivenegBninistrations implement joint
actions through specific inter-institutional legagreements (e.g. Inter-institutional
agreement among Venice Water Authority, Veneto &egind Venice Municipality of

August 1993 on local defenses in the city of Vehice

At national level, an Inter-ministerial CoordinagirCommittee (calledComitatong,

guarantees coordination and control of all safedjogractivities (see Figure 2.5). The
committee is chaired by the President of the CdurfcMinisters and is made up of
government ministers and representatives of thal laathorities. It mainly allocates
funds and takes the most important political dedisi regarding the safeguarding
measures. In 2004, the Italian government decidesupport the Comitatone with a
technical advisory Committee, calléifficio di Piana This is a mixed committee made
up of national and international experts on Venmgoon issues and local policy-
makers. Areas of expertise covered are economigdrablic engineering, ecology,
management and planning, environmental policy amd Coordinated by the President
of the Venice Water Authority, the Ufficio di Piam® a permanent body charged with
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the monitoring of progress and advising on priestfor safeguarding Venice and its
lagoon.

At local level the responsible authorities are Yfenice Water Authority, the Veneto
Region, the Venice Municipality and the Chioggiamvipality. In addition there is a
local technical committee, called Safeguarding Cassion for Venicg instituted by
the 1973 Special Law. The committee expressesnthriy advice to project developers
and approving authorities on all building works aeditorial transformation planned
by private and public bodies within the Venice lagoThe committee was meant to
cease its activity after the planning instrumenisthe implementation of safeguarding
measures had been approved. To date, althoughléims pave been adopted, the
committee still operates. The Venice Water Autlypnithich is the local representation
of the Ministry of Infrastructure and Transport,inscharge of overseeing the planning
and execution of the safeguarding measures the Stat charge of. To guarantee rapid
and unitary execution of the works, an executiveenagy of the Ministry of
Infrastructure named Consorzio Venezia Nuova (CViNas established as a
concessionaire. This agency is a private corparatiade up of Italian construction and
engineering companies pursuing public goals. TheNQdfans and executes works
according to a General Plan of Interventions. Tlaa pvas defined and approved, first
by the Comitatone and second by the Parliamenutfirahe 1992 Special Law. It
includes measures to protect urban centers frorh higters and sea storms and to
improve environmental and ecosystems quality.db alomprises scientific studies and
systematical monitoring of the lagoon environmeatuding tidal forecasts (the Venice
Water Authority itself carries out monitoring actigs in the lagoon as well). The
Veneto Region is in charge of abating water padlutin the catchment basin of the
lagoon. This is an area of 2.000 koounting 4 provinces, 108 municipalities (incluglin
the Venice and Chioggia Municipality) and more tlamillion inhabitants. The region
allocates the Special Law funds to local auth@ifje.g. municipalities, water bodies,
land reclamation consortia) in the territory of techment basin through a framework
plan of measures named Piano Direttore 2000. Tée ipicludes measures to monitor
and reduce pollutants and nutrient load into ritrédsutaries and run-off from the

& Members of the Safeguarding Commission are: tesiéent of the Venice Water Authority; one représtive of UNESCO; the
director of the Superintendence for the ProtectibArchitectural, Natural, Historic, Artistic andtiho-Anthropological Heritages
of Venice and its Lagoon; the director of the Sugendence for the Museums and Art; the directathef Engineering Maritime
Works Office Genio Civile per le opere marittifieone representative of the Ministry of Infrasttwres and Transport; one
representative of the Ministry of Agriculture; orepresentative of the National Research CounaiépBesentatives of the Veneto
Region; one representative of the Venice ProvirReepresentatives of the Venice Municipality; 2 resgntatives of the
municipalities at the inner edge of the lagoone Tommittee is chaired by the President of the WeRegion.
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catchment basin into the lagoon. The Venice ando@tfia municipalities, finally,
oversee and when appropriate intervene in the mraamice of historical, cultural,
architectural heritage and of supporting socio-eaan development of the city. They
act according to their own program of safeguardimgpsures. To carry out the works
the Venice Municipality set up a mixed private-pabtompany called Insula, which
executes works such as renovating public infragires, dredging canals within the
city®, restoring bridges and buildings foundation, raistity streets and pavements and
renovating utility shafts. A specific office of théenice Municipality funded with the
Special Law resources is the Tidal Forecasting &adly Warning Center that
elaborates tidal forecast and alert the populdtiacase of expected high water through
a system of siren and information panels in theanitd cell phone messages.

In addition, since 1998 the industrial area of @dfarghera located at the internal edge
of the lagoon is, along with part of the facingdag, formally characterized as a
contaminated site of national interest, for the ediation of which the Environmental
Ministry is accountable (see Figure 2.7). The asenot included in the Special Law
framework but it is worth mentioning as works fhetremediation of the site (including
dredging works) are carried out by the CVN througgveral inter-institutional
agreements between the Venice Water Authority, lemeto Region, the Venice
Province and the Venice Municipality.

Finally, in recent times the national governments happointed two so called
extraordinary commissioners to take care of spe@fivironmental emergency in the
Venice area. One commissioner is in charge of dngdthe large port navigation
channels and disposing of the polluted sedimene ®ther one is responsible for
removing the structural barriers that caused a nfigod in Mestre (see Figure 2.7 for
location) after an intense rain fall event in 200fese extraordinary authorities operate
for the time required solving the emergency, ardadiowed to bypass ordinary laws in
order to achieve their goals. They are partiallyded by the national government to
which they respond. Although they are not withie framework of the Special Law
they contribute to make the institutional settingrexcomplex as they interact and may
even act in disagreement with local authorities.

Since 1984, the government has allocated about Qillidn Euros to achieve the
safeguarding objectives, of which 8.8 billion Eutas/e been spent already (Ufficio di

° Dredging of big navigation channels and other ¢agwater areas is responsibility of the Venice Watethority through the
Consorzio Venezia Nuova
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Piano 2010a). According to the latest funding regjaent expressed by the Venice
Water Authority, the Veneto Region and the Venind &€hioggia municipality, about
6.1 billion Euros are still required to enable tbempletion of the safeguarding
activities as intended at the time the Special kagime was passed (Ufficio di Piano
2010a). Distribution of national funds to the loeaithorities is shown in Figure 2.6.
Allocation of funds depends on the type of actegtithat each administration carries
out. The share of funds directly channeled to théNCas an agency executing the
works, has substantially increased since 2003 wiheronstruction of the storm surges
barriers at the lagoon inlets started. Consequeother administrations had their funds
substantially reduced (Ufficio di Piano 2010a). hsan be seen in Figure 2.6, the
Veneto region did not obtained additional fundingdathe flow to the Venice
municipality has visibly slowed down since 2003eTeason for this is twofold. On the
one hand, the CVN is more effective in spendingrésources; on the other hand, the
construction of the mobile barriers is absorbingcmaf the resources for Venice and at
present the Special Law is hardly financed.

Figure 2.5 Institutional setting established by theSpecial Law for Venice and other related
regulations

SAFEGUARDING COMMISSION FOR VENICE
art. 5L.171/7.

LocAL
AUTHORITIES INSULA
CONSORZIO
VENEZIA NUOVA R.L. 35/93
. R.L. 15/95 T L. 139/92
Acc.Prog. 3/8/1993

L. 798/84

1 L. 139/92 VENETO REGION
VENICE
MUNICIPALITY
MINISTRY OF INFRASTRUCTURE - L 17173
VENICE WATER AUTHORITY L. 798/84

L. 171/73
L. 139/9: L. 798/84
L. 139/9:
::- %égi | NTER-MINISTERIAL CHIOGGIA
L 139/9; COORDINATING COMMITTEE . MUNICIPALITY
art. 4 L. 798/84 L. 171/73

L. 798/84
L. 139/9:
A
= DPCM 13/2/04
<= Authoritative Hierarchical Relation
UFFICIO DI PIANO -+ Advisory Relation

Legend: L. = Law; R.L. = Regional Law; DPCM = Deeref the President of the Ministry of Council; ABmg. = Inter-
institutional Agreement

Source: our elaboration based on the Special Law\Venice, Government and Ministerial decrees, \rie¢gion and local
administration regulations and laws
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Figure 2.6 Cumulative distribution per year since 994 of national funds for the safeguarding of
Venice allocated through the Special Law
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Source:(Ufficio di Piano 2010a)

Figure 2.7 Overview of the location of Venice and Mstre urban centers and the industrial area of
Porto Marghera (picture on the right) in the Venicelagoon

it b

N o S8,
Source: adapted from CVN 2010 and Ministry of theiBmment, Land and Sea (bfficio di Piano 2008b)
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Table 2.2 Programs, plans and projects implementetthrough the Special Law for Venice

Safeguarding objectives

Responsible authority

Instruments to implement the
objectives

Measures

Protection from extreme high
waters

Venice Water Authority —
Consorzio Venezia Nuova

General Plan of Intervention —
Protection from extreme high water:

Mobile barriers system at the lagoon inlets

Protection from the most freque|

Venice Water Authority —
Consorzio Venezia Nuova
nt

General Plan of Intervention —
Local defenses

high waters

Venice Municipality - Insula

Program of Measures to Protect thej
Insulaeof Venice

Raising and structural consolidation of quaysigebankments and
public paved areas

Protection of ground floor property and rear-lyprivate and
public areas (e.g. courtyards and gardens) froodfteg
Reorganization and adaptation of the network ofeagund
infrastructure and the drainage system to avoig-fiack through
draing

Defense of costal strips from sej
storm and erosion

pVenice Water Authority —
Consorzio Venezia Nuova

General Plan of Intervention —
Coastal protection

Dune belt reconstructic
Beaches reconstruction
Reinforcement of jetties, breakwaters and ancieatveall

Prevention of environmental
degradation and erosion and
nature conservation

Venice Water Authority —
Consorzio Venezia Nuova

General Intervention Plan -
Morphological Restoration Plan

Salt marshes, mudflats and shws reconstruction and protect
Protection of islands from erosion

Canal re-calibration

Eelgrass planting

Pollution abatement in the lago

Venice Water Authority —
"Consorzio Venezia Nuova

General Intervention Plan —
Pollution abatement

Securing industrial canals banks (which is pathefPorto
Marghera Master Plan, see below)

Securing of former dumps in the lagoon
Polluted sediment removal

Pollution abatement in the
drainage basin

Veneto Region

Piano Direttore 2000

Construction of sewerage system

Adjustment of sewage treatment plant

Construction of aqueducts

River naturalization

Recreation of transitional wetlands and phyto-jication areas
Adjustment of drainage network

Grant to farmers for green agriculture

Venice Water Authority and
Consorzio Venezia Nuova

Surveillance and Anti-pollution
Service
Informative Service

Water, sediment, flora, fauna, tideonitoringstations in the lagoc

Research and studies (including modeling) on enwiental
components

Tidal forecasting

Environmental monitoring and
tidal forecast

Veneto Region

Regional Environmental Monitoring|
Network

Water monitoring stations in the rivers of the deagje basin and in
the Adriatic sea
Research and studies on environmental components

Venice Municipality

Tidal Forecasting and Early Warnin
Center

Tidal forecasting
Early warning system

Historical and non-historical
buildings restoration and
maintenance; urban

Venice Water Authority

Three-year Plan of Measures

Restoration of historical buildings owned by that&t

Venice Municipality

Program of Measures for
Safeguarding the City of Venice

infrastructures renovation; soci
economic revitalization of the
lagoon urban centers

Chioggia Municipality

Program of Measures for
Safeguarding the City of Chioggia

Restoration of historical buildings owned by themigipality
Restoration of public buildings used for sociavizgs

Grant for private buildings restoration and buying

Renovation of bridges, building foundations, cianal shores,
drainage shafts and utilities, dredging of the cipals (integrated
with public walkway raising; carried out by Instta the Venice
municipality)

Buying and urbanization of areas for the settlenoéproductive
activities

Other instruments for addressin

g emergencies

Cleaning up of the Porto
Marghera industrial area

Environmental Ministry, Veneto
Region, Venice Municipality,
Venice Province, other local
authorities

Master Plan for the Remediation of
Porto Marghera Industrial Area
Conference of Services

Protocols of Implementation

The industrial area of Porto Marghera is in theame! list of the
most polluted sites. Its remediation is not dingattluded in the
Special Laws for Venice. Remediation is mostly feahavith
resources obtained from polluting industries

Dredging of the large port
navigation channels and dispos
of the polluted sediment

Extraordinary Commissioner for|
the Environmental and Socio-
AEconomic Emergency Related t

the Large Port Navigation
Channels in the Venice Lagoon

Program of Measures

Removal of structural causes th
were the cause of a major
flooding of Mestre in 2007, afte
an intense rainfall event

Extraordinary Commissioner for|
pthe Emergency related to the

Exceptional Meteorological

Events of 26 September 2007

have stricken part of the Venetgl
Region

that

Program of Measures

Ad hoc interventions, mainly consisting of infrasttures to solve
acute situations

Source: our elaboration based on the Special Lawfmice; policy, program and plan documents of\tkaeto
Region and the Venice and Chioggia municipalitiyeotauthorities’ programs and documents (i.e. doeots that
are cited in the third column of the table)
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2.4.2 Structural measures to protect Venice from high wed

Within the framework of the Special Law, the sajatithat the government chose to
protect Venice lagoon urban areas from high watersists of an integrated system of
different measures at the lagoon inlets and ind@ageon urban centers. These measures
are part of the General Plan of Intervention of #G¥N and the Program of
Safeguarding Measures of Insula (see section ardITable 2.2). The total investment
for these measures is about 5.9 billion Euros. dmeunt granted so far is 3.6 billion
Euros, representing 35% of the 10.2 billion alledaby the Italian government for the
whole safeguarding intervention until 2009. Thepoessible authorities have so far
spent 3.3 billion on studies, projects and infragre (Ufficio di Piano 2010a).

Storm surge barriers at the lagoon inlets

At the three lagoon inlets the CVN is constructmgystem of storm surge mobile
barriers known as the MOSE system (Modulo SperialenElettromeccanico or
elecromechanical module, see Figure 2.8). The syatms to protect the city of Venice
and the other lagoon settlements from extreme axwkptional high waters by
temporarily separating the lagoon from the sedHerduration of the high water event.
The system consists of 78 independent floatingsgatth hinges fixed in the bottom of
the inlet channel. In normal tide conditions, theteg lie full of water, flat in their
housings buried into the inlet channel bottom. Evene a tide of +110 cm above m.s.l.
(so called safeguarding level) is forecasted, tireidr is raised through the introduction
of air into the gates that removes water and fothem to float (Fice & Scotti 1990;
Mag.Acque-CVN 1992, 2000; Gentilomo & Cecconi 19%¢otti 2010; CVN 2010)
(see Figure 2.9). Navigation passage in and ouheflagoon during closure time is
possible through locks at the inlets: one lockidoge ships and three small locks for the
transit of fishing boats and other small vessethsas yacht and other recreation boats.
When a qualified high water event is predicted, itilets remain closed for about 4-5
hours on average including the duration of the higtier and the gates opening and
closure times (Mag.Acque-CVN 1997). However, depemdn the meteorological
conditions determining the tidal event (particufate intensity and duration of winds
and low atmospheric pressure) the gates may beclosich longer, typically 11 hours
plus operational time (Rinaldo et al. 2008).

According to the Venice Water Authoritynferview: policy-maker, June 201l@hat
oversees the design and the implementation of thrksythe mobile barriers are meant
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to protect the lagoon from extreme high waters waittidal level up to 2.20 m above

m.s.l. (the worst high water ever registered redch®4 m above m.s.l.). Because the
inclination of the gates can be changed, the le¥grotection can be increased from
2.20 m above m.s.l. (with 42 degrees inclinatiom)ntaximum 3 meters (with 45

degrees inclination). Proper functioning of therlesis is ensured even in case of an
acceleration of sea level rise up to +60 cm abaoveeat mean sea level. The barriers, in
fact, were designed to withstand +60 cm SLR siteefirst draft project (so called

REA project) in 1989 following the example of theutth storm surge barriers

(practitioner, personal communication, September0201

Pirazzoli (1991), however, argues that the barneosild suffice only up to +30 cm
SLR and that for higher levels part of Venice wob&lflooded even when the barriers
are in operation. This is because, in case of ¥8BER and situations of long-lasting
closures due to adverse meteorological condititmes,water level in the lagoon may
rise about +18 cm due to possible fluxes of freshtew into the lagoon from
precipitation, river run-off and seepage of seaewaetween the barriers (Pirazzoli &
Umgiesser 2003, 2006). On the same line of reagpaimore recent study of Rinaldo
et al. (2008) considering the same parametersraz®oli and Umgiesser suggested that
in case of prolonged closures the mobile barriars effectively protect Venice up to
+50 cm rise of sea level without significantly ailbg the water level in the lagoon. In
this study, Rinaldo et al. have also demonstrated the assumptions in the Pirazzoli
and Umgiesser study are too conservative.

Figure 2.8 shows the project and provides someaatenumberS. More than 60% of
the works has been completed (2010) and, assumityfg will be timely ensured, the
system will be operating in 2014 (CVN 2010). One®peration, the maintenance costs
of the barriers will be about 12 million Euros pemar on average, i.e. about 0.25% of
the investment, which is 4.9 billion Euros for theariers only.

10 Eor further details about the mobile barriers @copee (CVN 2010)
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Figure 2.8 Project design of the mobile barrier sytem to protect Venice from tidal floods (MOSE)

Some numbers of the MOSE system in Venice

4 the number of mobile barriers being constructethat
lagoon inlets Z at the Lido inlet1l at Malamocco and
at Chioggia)

78 the total number of disappearing, oscillating and
floating gates, hinged to the inlet bed

18.5 m x 20 m x 3.6 ntength, width and thickness of
the smallest gate (Lido — Treporti row)

29.6 m x 20 m x 4.5 mength, width and thickness of
the largest gate (Malamocco row)

1 lock for large shipping at the Malamocco inl87Q m
X 48 m x -14 mlength, width and depth) enabling port
activities to continue when the gates are in ofmmat

3 small locks 2 at Chioggia and. at Lido-Treporti) to
allow the transit of fishing boats and other smalle
vessels when the gates are in operation

2 breakwaters1( at Chioggia about 522 m long and a
peak height of 2.5 m artlat Malamocco about 1300 m
long and a peak height of from 3 to 4 m)

4-5 hours the average durationezfch closure
,‘\) 30 minutes the time required to manoeuvre the gates

chioggia 4.9billion euro the total cost of the project

Source:(CVN 2010)

Figure 2.9 Functioning of the floating gates (first3 figures from the left) and cross-section of the
gates and the housing buried in the inlet bottom (othe right)

= immissione di aria
espulsione di acqua

Source:(CVN 2010)

Additional measures to protect Venice from high \eet

To abate the level of the most frequent but noeptonal high waters (those below the
safeguarding level requiring closing the gates) w@dditional sets of measures are
being implemented: complementary measures at fuohainlets and local defenses in
the built areas inside the lagoon. The CVN is raspme for the complementary
measures and the local defenses in the lagooersetits and in some areas of Venice.
The Venice Municipality through the company Insatries out local defense works
within the city of Venice and some islands withis inunicipal domain.

Complementary measures comprise raising and pnogedpecific sections of the
lagoon bed in the inlet channels by constructiregssde breakwaters to the south of the
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inlets to reduce wave height by abating winds arabkng navigation. They also aim to
increase resistance to the inflow of water thusicedy tidal levels in the lagoon by an
average of 3-4 cm (CVN 2010). Works have been cetaglexcept for the breakwater
at Lido inlet (construction was approved after Iafigcussion in 2010). Preliminary
results show that the tidal level in the lagoobe#ng reduced by about 2 cscientist,
personal communication, May 2008

The local defense strategy consists of raising dagquaysides, embankments and
public paved areas as much as possible up to +il@hlove m.s.l. or more. The
ultimate aim is to create a basic level such thatgates have to be closed only when
the predicted tidal storm surge level is more tha@ cm above m.s.l. Works started in
the beginning of the 1990s. The intervention isgnated with the restoration of
buildings foundation, bridges and public utiliti€So far, about 43% of the planned
works for raising public walkways has been compledad nearly 77% of the planned
lagoon embankments have been restored (Ufficioiand? 2008). It is not possible,
however, to raise uniformly the entire lagoon urlaaeas up to the safeguarding level
because there are limits related to the architezbstructure of the historical centers.
When sufficient and regular funding will become italale, the local defenses in the city
of Venice will be completed by 2030.

2.5 On the ability of the measure to protect Venice frm high waters under
future sea-level rise

The following two sub-sections combine the inforimatpreviously given in order to
answer the question whether the measures beingmngpited to protect Venice from
high waters will suffice under future SLR. As theeyious sections, we will use the
non-structural vs. structural measures distindinotiis section.

2.5.1 Non-structural measures and SLR

The institutional and management system establiblgatie Special Law regime in the
Venice lagoon is rather complex. Overlap of respgmlity and not sufficient

coordination of knowledge and management instrusmesite major sources of
inefficiency (Dente et al. 2001; Musu 2001b; Fletck Da Mosto 2004; OECD 2010).
Programs for solving problems are almost nevey futiplemented because of lack of
transparency in governability, accountability amdgjiimacy of the different parties
(Musu 2001b). The competition between the governateamuthorities in charge of
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safeguarding works for national financial resoureesl the top-down approach to
decision-making generated a situation of politicadtion between local, regional and
national authorities. This political friction haedl to less than optimal cooperation in the
past decades. In particular, the multi-decadal ieb@ancerning whether or not to build
the mobile barriers system and the management agipro prevent the environmental
degradation of the lagoon, have polarized the s@igrpolitical and social community
(Da Mosto et al. 2005). The central governmentdiamys been in favor of protecting
Venice by means of a movable tidal barrier (MOS#)ile the municipal government
(the city Council of Venice) has always been vaitical with regard to this solution.
After many years of disagreement the Comitatone @Sgure 2.5) decided for the
construction of MOSE on the basis of the evaluatddrthe project made by five
international experts (Collegio di Esperti di Lielnternazionale 1998).

At present, defense infrastructures are mostly umdestruction or completed. The
local scientific and political communities call far novel governance system of the
lagoon including the management of the barrierss Tirew regime is expected to
coordinate all important sectors and levels of gowvent over a commonly defined
territory. Decision-makers should be able to ratysound knowledge, to be generated
by a coordinated and rationalized environmental itoang system collecting all
scientific research. For this purpose, a joint effaf all local, regional and national
authorities is required in the coming years. Tretdny of political friction, mistrust and
insufficient cooperation does not make it easytéot @ process of reform. In 2010, the
development of a novel governance regime througbva Special Law has been put in
the hands of the Minister for Public Administratiand Innovation to coordinate the
activities to reform the Special Law for Venice.

It is the integrated action of all safeguarding sugas (see Table 2.2) and in particular
local defenses, mobile barriers and complementagsores together that will ensure
protection of Venice from high waters and SLR. Timancing system, however, has
not assured yet a full continuity of funds to coetpl the safeguarding works. In
addition, financial resources have been signifigaréduced since the works for the
mobile barriers started to be funded in 2003 (Wffidi Piano 2010a). As a

consequence, some of the administration’s programdeing implemented without a
long term guarantee for continuity and coordinatisith some activities more ahead
than others (see section 2.5.2). Most notablyhenytear 2014 the mobile barriers are
planned to be operational while the local deferise¥enice will not be completed
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before 2030. This implies that large areas of Venmvd! still be flooded by high waters

below the safeguarding level at least until 2030it amplies that the closing regime

will be adjusted accepting more frequent closurthefbarriers until local protection up
to 1.10 m is ready. This is not necessarily a mefustacle with reference to the port
activities and the ecological quality of the lagoon

Abating water pollution is important in order toepent environmental degradation due
to frequent and prolonged closures of the barriersre details on this point will be
given in section 2.5.2). In this regard, workshe tatchment basin (see Table 2.2) are
to some extent behind the earlier agreed scheduls. is not due to insufficient
resources but because of an intricate system etatlhg funds by the Veneto Region
(Ufficio di Piano 2010b). Complex planning and ds&mn-making procedures within
and across local administrations, and not sufficiater-institutional cooperation also
slow down works to abate pollution within the lagdmasin.

Finally, for the proper management of the mobileribes reliable tidal forecasts are
crucial. To minimize the number of closures, falsarms need to be avoided.
Therefore, the tidal forecasts have to be timelg accurate and be made available to
the barrier manager (Collegio di Esperti di Livelldernazionale 1998). To forecast
high waters, different types of data are required.(river discharge; meteorological
data such as winds, atmospheric pressure, praapitanarine circulation and tide data,
etc.). These data are collected by different adstrations. According to the Ufficio di
Piano (2007), a single data storage and knowledgergtion system does not exist and
monitoring procedures are not standardized yets€mguently, data are often not fully
comparable and because each agency conducts nmogippograms for relatively short
periods and different purposes, there is no dataladle over a long period of time.
Some duplication of data and monitoring statiomsl kack of specific information also
exists. In addition, institutions are inclined tct as holders of knowledge and are not
always prepared to share data and information ¢ldffdi Piano 2007). Scientific
research on the lagoon environment and safeguartieges is only partially
coordinated and not always sufficiently fine tungesdvards safeguarding goals and
emerging problems such as climate change (Ufficieiaho 2007, 2010a).

Against this background, existing government syssetrup by the Special Law regime
is not sufficiently geared towards efficient andeefive management of the mobile
barriers and of the Venice lagoon as a whole. Bwldhe barrier in itself is not a
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guarantee that it will work efficiently and effeaiy. A well coordinated institutional
system would definitely provide a better startirmgigion.

2.5.2 Structural measures and SLR

The preliminary project of the mobile barriers vaagbmitted to environmental impact
assessment and reviewed by a committee of intemadtiexperts (i.e. Collegio di

Esperti di Livello Internazionale) established bg President of the Italian Council of
Ministers in 1996. The environmental impact assesgmand the international

committee took sea level rise induced by climatengie into account. In particular, in
the environmental impact assessment the impadtsegiroject in terms of frequency of
high waters were checked with reference to threR Stenarios. On the basis of the
1995 IPCC scenarios and other scientific studieglgoted by Italian and international
scientists, the international committee came to the conclusi@at the SLR scenarios

used in the environmental impact assessment prédwsdend basis for planning over
50-100 years (Collegio di Esperti di Livello Intemionale 1998 pp. 9-10).

The level of protection from SLR ensured by the iieobarriers (a maximum of +50-60
cm SLR in 2100, see section 2.4.2) is likely tcadequate given current climate change
knowledge and the estimated life span of the itfuasure (about 100 years). The level
of protection covers the “most likely” scenario, ialhis somewhere in between +30
and +60 cm in 2100 (see section 2.3). Greater giiotefrom SLR in the project design
would be meaningless. In fact, mean sea level higten +60 cm above present time
implies that the barriers would close about 50%mnore of the time. Only during low
tide they would be open for a few hours. In thisiaion, the flushing of the lagoon
would be greatly reduced. This would transform ldgoon into a more fresh water
body and polluting substances would not be rem@sanore. So it is likely that when
mean sea level rises by 60 cm or more completely ogtions for the future of the
lagoon would have to be considered anyway.

Increased frequency of high waters due to SLR Veidld to increasingly frequent
closures of the mobile barriers in the coming desadLocal defenses and
complementary measures together buy time as tlirceethe number of closures per
year. Local defenses reduce the urban surfacastiaoded by high waters below the
safeguarding level. At present time, a tidal pek1l0 cm above m.s.l. floods about

1 e.g. Blondeaux et al., 1982; 1986; Camuffo, 1998¢cconi et al., 1998; Marzocchi and Mulargia, 19B6sconi, 1993 in

Collegio di Esperti di Livello Internazionale, 19€&e the report for reference)
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14% of the city of Venice on average 4 times parysee Figure 2.4-right). With no
local defenses, the same tidal peak would floods#me area about 32 times per year in
a SLR scenario of +25 cm by 2100 (see Figure 2itxi To limit the flooded surface,
the safeguarding level will have to be set loweanth+110 cm at least until the
completion of the local defenses, thus increasirggdosures. With local defenses in
place and the current safeguarding level, in a St&nario of +25 cm by 2100 only
those small districts that cannot be raised upltbO+cm would be flooded (about 1% of
the city, including some valuable areas such asvi&ch square, however). The
complementary measures will further help reduchegurban surface that is flooded by
high waters below the safeguarding level by abatidgl levels of about 2-3 cm (see
section 2.4.2). The small number of centimetersgssis that this effect is not very
important. However, this effect should be compangth the cost of heightening the
local defenses in Venice by a similar level. Iniddd to these measures, it is possible
to adjust the management strategy of the barrierassto reduce the number of full
closures as sea level rises. Two possible manadestemtegies of the barriers
according to different sea level rise scenarioslargtrated in Figure 2.10. In both cases
initially the number of full closures will increasas sea level will rise. However,
because the barriers are made up of independest, giais possible to introduce partial
closures in the management (e.g. closure of oee @tla time, or partial closure of each
inlet). By using partial closures the water levelthe lagoon can be reduced by 10-20
cm or even more (Scotti 2010). Then, to furthendprdlown the number of full closures
in case of eustatic scenarios above +20 cm SLiRpibssible to increase the level of the
local defenses. This extremely costly solution damyever, wait until +50 cm SLR
(Figure 2.10-right). Up to +50 cm SLR the propendtioning of the barriers is, in fact,
ensured (Rinaldo et al. 2008) and thanks to théigbaslosures the number of full
closures would remain limited. This would reduce tmpacts on the ecosystems (see
following paragraphs) and on the functioning of th&t (because using navigation
locks is much slower than direct transit through ithiets). This approach gives time to
either find the resources or to test innovativausohs to raise the historical centers
(e.g. injection of brackish water in the groundragse the city or use hydraulic ram to
raise single buildindy. It also gives at least 50 years to plan a ndeéénse strategy
beyond the +50 cm SLR threshold.

12 Eor more details about injection of brackish warethe ground see (Comerlati et al. 2004; Castellet al. 2008). We believe
this idea needs to be carefully investigated, ad/énice lagoon underground could not be suffityestable. Moreover, if feasible,
a precautionary approach is wise to be recommernizsting the solution and monitoring the resultsnimch less valuable areas
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Figure 2.10 Different management strategies for thenobile barriers in Venice according to various
SLR scenarios
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With more frequent closures the ecological systérthe lagoon will increasingly be
affected, although the impact is difficult to quént(Collegio di Esperti di Livello
Internazionale 1998; Ministero dell’Ambiente 19%8razzoli & Umgiesser 2003; Italia
Nostra 2009, interviews: public officers, scientptactitioners, April 2010). However,
as long-lasting closures mainly occur in winter whgological activity is relatively
low, the ecological effects of separating the lagfrom the sea are considered minor
(Mag.Acque-CVN 1997; Collegio di Esperti di Livelloternazionale 1998). According
to Gacic et al. (2002) the rate of water flow tigbuthe lagoon inlets is such that
leaving the barriers open for a few hours shoutdeaiout most of the pollutants that
accumulate inside. Moreover, by increasing the wdepth in the lagoon and water
exchange at the inlets, SLR will increase the ailubf pollutants and their expulsion at
sea (Cecconi 1997; Ramieri 2000). In addition tat,thhe lagoon water quality has
improved in the last ten years, even though watelity objectives have not been fully
achieved yet (Ufficio di Piano 2008a, 2010a). Hinahe fact that the barriers allow
partial closures and not all high waters will requihe lagoon to be completely
separated from the sea will ensure maintaining metehange in the long term. Partial
closures may also be used to force water circulaitto boundary areas with long
residence time so as to wash them out, thus impgowater quality (Rosatti et al.
2002). This use of the barriers needs to be expgetiead because forcing water
circulation may alter lagoon hydrodynamics andribewvork of tidal canalsrterview:
local agency officer, April 2090

before doing it in the Venice historical centermsereasonable. About raising up single buildingsubing hydraulic ram, an
experiment will probably soon be done with the $#&isé church in Venice. If successful, it coulditmplemented on large scale
in the city of Venice.

63



Governing Water and Environment in Times of Clima@teange

Against this background, we conclude that the iatisgl system of infrastructure

(mobile barriers, complementary measures and ldegdnses) that is being built is in

principle adequate to protect Venice lagoon urbamears for about the next 100 years
given the various SLR scenarios, the expected &gy of high waters and the related
expected number of barriers closures.

2.6 Discussion

In the following we discuss the findings of thisppa following the non-structural vs.
structural measures structure.

Looking at the non-structural measures, reform>aétang institutions would greatly
increase efficiency in the Venice system. A comprslive assessment of the
achievement of the objectives, and the environnheat@nomic and social impacts of
these nearly 40 years of Special Law regime wowddabstrong basis upon which
designing the path for a sustainable developmettefegion in the next 30-40 years.
To our knowledge, such a comprehensive assessrasmdver been done. Particularly,
social studies regarding impacts of the Special [pahcy are missing. Most studies
focus on environmental and economic impacts of ipednfrastructures and
environmental quality of the lagoon.

Moving from the results of such a study and theeesgition of the stakeholders, the
institutional reform is, according to our perspeetitwofold: on the one hand, the
management and maintenance of the mobile baroarthe other hand, the governance
of the Venice lagoon as a whole from an environaenéconomic and social
perspective. The “book of the rules and of the ptoas to the rules’quote from one
of the interviewees, March 20/Ltbr the management of the barrier closures cheld
designed according to a hierarchy of safeguardoaisg Involving all interested parties
would ensure trade-offs to be carefully balanced. (protection from high waters vs.
environmental goals vs. economic interests). Fer titanagement of the barriers, it
would be also important to integrate the existimtalt forecast center of the Venice
Municipality with that of the Venice Water Authgrit This could make forecasting
more efficient. Reliability of tidal forecast coulldlso be improved by research on the
effects of climate change on frequency, height emensity of high waters. Such a
single agency needs to have prompt access todlireel data. For this purpose, the
coordination of monitoring systems and standartipatof data gathering and
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processing procedures is an important issue fot fex years. Updated scientific

knowledge about climate change and relative impacthe lagoon is also fundamental
for the management of the barriers (as it woulg hggnerating more accurate tidal
forecasts) and the whole lagoon in the long-terime &ttention of national and local
policy-makers seems to move in this direction. He year 2010, in fact, a range of
initiatives has been taken to develop future seallgse scenarios for Venice with the
involvement of Italian and international scientigtat will help to clarify and improve

climate knowledge relevant for the region. The enivater Authority, in addition, has
started to explore adaptation measures for its watgnagement works based on
improved knowledge on climate change and sea-lese|

On a larger scale, a renewal of the governanceesysd be designed through a new
Special Law would help creating the institution&tting required for an efficient
management of the whole lagoon, its catchment masinthe near-shore sea. By clearly
defining administrations’ responsibility, planningnd management instruments,
mechanisms for funding supply and allocation, arsteasment and evaluation
procedures, the institutional system may be singolifand therefore become more
efficient. Including in the new Special Law mectsans to revise rules and procedures,
for example, could allow timely adjustment of trefeguarding strategy according to
new climate knowledge. This is crucial given theentainty related to SLR projections
and other socio-economic developments in the l@rg.t Consultation and direct
involvement of all stakeholders (i.e. policy makegsientists, private sectors and civil
society) since the early stages of the processdcensure a wide consensus, required
for such a reform to take place.

Another important aspect related to the currentitut®nal system is financing.
Ensuring timely and sufficient funding for the cdetmpn of all safeguarding works
(local defenses, water pollution abatement measuagad mobile barriers) is the
condiciosine qua norfor allowing an efficient protection of the lagoonban centers
from high waters and sea-level rise. It seems@adily important to complete the local
defenses in Venice as soon as possible before Jb@0barriers alone (most likely in
operation in the years 2014), in fact, will not @resprotection from the most frequent
high waters unless they will be closed more offidrese extra closures, if planned until
the local defense will be finished, would add upth® regular closures due to
exceptional and extreme high waters, which wilbdi® more and more frequent in the
coming decades. The number of closures would tigmfisantly increase generating

65



Governing Water and Environment in Times of Clima@teange

consequences for the ecosystems that are diffioudnvisage. Once the safeguarding
works will be completed as foreseen by the Spdaal regime, a question frequently
asked about financial resources is: where resoufoesthe maintenance of all
safeguarding works should come from? Maintenansésaaf the barriers are high. The
barrier on the Thames in London and that in Ro#erdvere built with national funds.
They are State owned and the State itself paysndiatenance. Following these two
examples and considering the big investment ofltdlean government and the high
maintenance costs, it is not unlikely that the &tabuld ensure the proper functioning
of the barriers by providing the finances requifedtheir maintenance. However, the
maintenance of other safeguarding investments asi¢he local defenses will probably
be financed by the local authorities. The Statarfoed the extraordinary safeguarding
intervention because of decades of lack of maimemaEnsuring the safeguarding
works to last in the future is probably part of theies of the municipality itself, as it is
in all cities in the world. A balance needs to berfd, however, as Venice is a city
where deterioration of buildings and infrastructigeaccelerated by the fact that they
lay on the water and they are very old.

With reference to the structural measures for ptotg Venice from high waters and
sea-level rise, we want to focus our discussiorthenfuture of the investment. The
integrated system of hydraulic defense infrastméctueing built gives time (probably
about 50 years) to plan further adaptation actiaosording to experience and new
scientific knowledge. However, we think it is ess&ito also look for solutions beyond
2100. Sea level rise beyond +50-60 cm would reqigneeloping a large scale strategy
for the whole coastal region. Eventually, drasfitians for the lagoon, including a full
closure, could become unavoidable. In this regandpuld be practical to consider the
long term future while implementing present priest The discussion may regard
technical aspects such as using parts of the imesdt(the hard structures that have
shaped the inlets, such as the jetties, the brdaksyahe foundation structures, the
navigation locks, the havens, etc.) as the basisafwmlitional works for the future.
Starting this discussion now that the barriersséiteunder construction would have the
advantage of allowing implementing some adjustméntseeded in this phase. Any
change in the present construction, however, wbald/ery expensive and therefore
only possible if critical risks or major opportueg are identified.

Finally, as soon as the mobile barriers will beoeration, steady monitoring the
impacts of the closures on the lagoon ecosystemiarwater quality would facilitate
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prompt adjustment of the defense strategy in tloetshidterm, if needed. Particularly,

careful experimentation and monitoring of the efeaf extra closures to force water
circulation in peripheral areas of the lagoon magvpnt serious negative impacts on
the lagoon ecosystems to occur. An adaptive managerpproach (Holling 1978;

Walters 1986; Schreiber et al. 2004) is here recenttad to prevent irreversible

changes in the ecosystems. In addition, becausa eldsures influence the barriers
management strategy, it is important to plan tleéssures in consultation with all the

relevant parties (port authority, fishermen, etc.).

2.7 Conclusions

This paper describes the measures carried oubtegirVenice from high waters under
the so called Special Law regime and reflects eir @ibility to anticipate sea-level rise
induced by climate change. First, it was made [éeighat a scenario with +50 cm
SLR expected by 2100 in the Venice region wouldehasignificant impact in terms of
increased frequency of high waters in Venice (t#rtgénes every year). The uncertainty
related to this finding was also highlighted. Setort was shown that in Venice
different infrastructural works (structural measyree. storm surge mobile barriers,
local defenses, complementary measures) are beaimged out to protect the lagoon
urban centers from high waters (i.e. tidal floo#g)hin the so called Special Law
regime (non-structural measures, i.e. laws, reguigaf public and private organizations,
planning instruments) since the 1970s. Third, i$ \wainted out that the ability of these
measures to protect Venice from accelerated sed-lese will depend on timely

completion of all infrastructures for which a stedldix of financial resources is needed.
It will also critically depend on the effective nagement of the barriers and the
implementation of a novel governance regime for Wele lagoon designed on a
climate change perspective.

The results of the present study are based on dewof data collection strategies and
information sources. Reflecting on the fact thab tef the authors participated in
meetings of the Ufficio di Piano, it is importand treport both advantages and
disadvantages. Although the involvement may hawedioiced a bias towards either
favoring or disfavoring the outcome, this was oughied by the advantages. One of the
advantages was that the participatory observatawe ghe unique opportunity to gain a
thorough understanding of the Venice formal andonmfal system. In addition,

participatory observation facilitated access tdedént interviewees. The knowledge
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gained with participatory observation was supplet@gwith documental information
and interviews. The policy documents allowed foloak into the (planned) future,
whilst the legal documents helped identification Ilgfgal responsibilities. The
interviewees were chosen such that different pets@s on the safeguarding of Venice
were represented and indeed different opinions vexgressed. The use of peer
reviewed scientific articles helped distinguishibgtween local preconception and
scientific knowledge, particularly about climate adge and the mobile barriers.
Newspaper articles were also included, because #resured that the researchers would
not miss issues relevant to the general public taedpublic’'s perception of Venice
governance and management issues. In additionugedhe Ufficio di Piano is a
technical advisory committee with a majority of @p@ndent members from Italy and
Europe that gained information from all differentbfic and private organizations in
charge of safeguarding Venice lagoon, our persgectjoes beyond the policy
dominated views of the administrations and the gawent anyway.

Our research has focused on SLR and its impadesnms of high waters in Venice. The
Special Law regime, however, funds a number oedifit measures (see Table 2.2) and
the Venice lagoon can be affected by global warnemgsequences other than SLR. For
example, increase of water temperature and changa®cipitation patterns are likely
to affect the hydrological conditions and biogeounleal processes, lagoon water
quality and salinity and therefore ecosystem fumotig and biodiversity. A
comprehensive assessment of the ability of all gasefeding measures to address
different climate change impacts was beyond theesod our analysis. Indeed, we think
it is required as baseline for adjusting the defestgategy in the long term.

Climate change is a global challenge and the Veaigeon is not an isolated example.
Complex and bureaucratic governance arrangememtswadespread especially in
coastal lagoon areas and estuarine system. Thiegnabastal systems increasingly
vulnerable to environmental change, like climatarde may induce. The example of
Venice shows that high level of technical and ddienknowledge and building
infrastructure alone does not necessarily leatidekpected level of safety of the coast.
Adaptation requires both structural measures sscbo#t and hard coastal protection
works and non-structural measures such as instiaitireforms to deal with increasing
uncertainty and risk related to climate changelduyg infrastructures seems relatively
easy when resources are available. Setting up erfusde governance arrangements to
manage these new systems does not always recedgeiad attention. Governance of
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adaptation is a relatively new field in the socsiences that requires in depth
understanding of cultural, social, political andvieonmental contexts. Above all it
represents a new priority for policy makers, reiggira change in attitude to the
political vision. Improvements can be obtained wih greater integration and
coordination of institutions, knowledge, planningdamanagement systems at all
governmental levels. In particular, the need t@rggthen local long-term planning
mechanisms and establish cross-scalar instituttonsupport complex decisions is
recognized when dealing with hard coastal defenastructure with long life span. A
wide spatial vision at natural basin level is alswportant. It implies cross-sector
partnership at different administrative level andstare of responsibilities. Finally,
adaptation is financial demanding in coastal areéhsrefore mechanism to make
financial resources available are needed, suclefasmulating scale of priorities and
ensuring resources to existing programs that sa@u@aptation rather than making new
programs.

The above suggests that decades of studies furydign ISpecial Law regime generated
technical and scientific knowledge and allowed dhag infrastructure that could make
Venice one of the foremost regions adapting to alenchange. However, if not

properly maintained and managed and without enguhie completion of all works, the

whole investment may fail to achieve the originaalg. Designing the mobile barriers
closure regime and a novel governance system éowtiole lagoon would be first best.
Reforming the current Special Law for Venice regiofiers an opportunity to develop

such a new regime with all relevant parties. Takanglimate change perspective in
developing the new institutional system would tlersure long term protection from

climate related risks. Concluding, the integratgdteam of mobile barriers, local

defenses and complementary measures being btiie anlets and in the urban centers
can be considered adequate to protect the Venguohafor the next 100 years, given
various SLR scenarios and expected high waterhi@rcandition that the governance
structure allows for timely completion of all inftaucture as well as adequate
management and maintenance including the allocatidanding sources and removal
of administrative barriers.

69



Governing Water and Environment in Times of Clima@teange

3 Assessing adaptive capacity of institutions to cliate
change. A comparison of the Venice lagoon and the
Dutch Wadden Sea

Abstract

In this study we assess the adaptive capacitylefaat institutions for ecosystems and environmenta
management in two complex systems, the Venice Lagoad the Dutch Wadden Sea.

A new tool called the Adaptive Capacity Wheel (ACW)used to diagnose strengths and weaknesses in
the institutional systems in these two areas. TB&\VAdentifies six dimensions that are relevanttfor
adaptive capacity of a society, according to ttexdture on climate adaptation and governance. ahey
variety, learning capacity, room for autonomousngfga leadership, availability of resources, and fai
governance. Then, we compare the two cases drawaitamtion to the physical and institutional
similarities and differences that could explain ldnel of adaptive capacity we found.

In this study, the physical and economic charasties of the two regions proved to be quite similar
while the institutional system was very differefhese two different governance systems, howevad, le
to a similar low level of adaptive capacity. In M&adden, decisions are difficult to make becaudack

of authority and leadership. In Venice, lack of pemtion and accountability limit learning. We cluae
that in both cases there is a lot to be improvetthat the two regions can learn from each other.

Key words adaptive capacity, governance, institutions, gs@sns, water, climate change, Venice
lagoon, Wadden Sea

Chapter to be published as:
Munaretto S. and Klostermann J.E.M. Assessing agapapacity of institutions to climate change. éwparative
case study of the Dutch Wadden Sea and the Vesgo®h (in review for publication by Climate Law)

S. Munaretto conducted the analysis and wrote #ssiens on the Venice case; J. Klostermann diddhahe Wadden case.
Introduction, comparison and discussion and corahssare a joint effort of the two authors.
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3.1 Introduction: climate change, adaptation and humaninstitutions

Coastal systems are especially vulnerable to cinthtange, according to the IPCC
report of 2007 (IPCC 2007a). Some of the expeatgzhcts include: an accelerated rise
in sea level, which may lead to coastal flooding amundation, erosion and ecosystem
losses; a rise in sea temperature with an effeeoosystems; a change in precipitation
and runoff. The IPCC report also concludes thaptden to climate change will be
necessary to avoid impacts that are already unabt@ddue to past emissions of
greenhouse gases (IPCC 2007a).

Governance has become a key concept in policy n&sda respond to the inherent
uncertainties in human and natural systems (Arraitetgal. 2007; Young 2007; Pahl-
Wostl 2009; Biermann et al. 2010). One of the n@uaracteristics of governance is the
transition from traditional government (bureauaatientralized top-down steering) to
new forms of horizontal and vertical decision-makihat are less hierarchical and more
inclusive, decentralized and flexible (Biermanraet2010). The involvement of private
actors and citizens in public decision-making sodmportant in governance processes
as environmental policy decisions are increasinglyquestion of negotiation and
agreement among stakeholders and less a mattppad@iate expertise (Brunner et al.
2005). In order to improve the way society dealthwiuman-environment relations,
major institutional reforms can be required (Yol@P7; Pahl-Wostl 2009). This is a
challenging task because institutions are tradifignconservative (Gupta et al. 2010)
and can inhibit timely decisions.

We define institutions as: “systems of rules, deaisnaking procedures, and programs
that give rise to social practices, assign rolethéparticipants in these practices, and
guide interactions among the occupants of the aglenoles” (IDGEC 1999 p. 14). This
IS a broad definition that includes formal instibmis such as laws, but also informal
rules such as the ways in which people use formatitutions and the social
conventions that exist in a region or among a grotipeople. Institutions provide
stability and predictability, without which coop@om and coordination within our
human society would be impossible (Scharpf 199¥titutions tend to be resistant to
change, because they generally are the result loh@ discussion and negotiation
process; once something is agreed and implememtedgoc¢ial routines, it is not
appreciated to restart the debate. At the same twhen changes occur within society
or nature, institutions need to be adapted to f@tequate societal responses. The same
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agency that sustains the reproduction of structumesd makes possible their
transformation (Sewell Jr 1992).

In relation to climate change, it is critical thastitutions allow society to adapt to the
environmental changes fast enough. The “naturatedpwith which society adapts its
institutions is possibly enough to keep up, bus ialso possible that we need an extra
effort. And if we do need an extra effort, we slibithow which institutions are the
most inhibitive and should be redesigned as a mattpriority. To assess the adaptive
capacity provided by a society’s institutions, atime called the “Adaptive Capacity
Wheel” was designed by Joyeeta Gupta et al. (20aQhis paper we use the Adaptive
Capacity Wheel (ACW) to assess if the existingiingons in two coastal areas, i.e. the
Venice lagoon and the Dutch Wadden Sea (also esfenrthis paper as Wadden Sea or
Wadden), enhance or limit the adaptive capacitgatfiety in that region. Results of
applying the ACW are then used to compare the @g@€ in a structured way to further
explain adaptive capacity of institutions. Our gamlto answer the following four
research questions:

1. Do relevant institutions for ecosystems and envirental management support
adaptive capacity to climate change in the Venagmbn and the Wadden Sea?

2. In what physical and institutional aspects are th® regions different and in
what aspects are they similar?

3. Do different institutions in the two regions proéwmilar or different outcomes
in terms of adaptive capacity to climate change?

4. What can these regions learn from each other taawg adaptive capacity to
climate change?

The next section illustrates our methodology (®ec8.2); sections 3.3 and 3.4 present
the results of the ACW applied to the two caseisgjdn section 3.5 we show the
results of the comparison. Finally, section 3.6 wdrasome conclusions and
recommendations for both regions.
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3.2 Methodological approach

Our method contained the following steps: a detionpwas made of the two cases
Venice and Wadden, and the Adaptive Capacity Wivasl applied to them; next, the
descriptions as well as the results of the AdapBepacity Wheel were compared; and
finally, conclusions were drawn on possibilities fioutual learning between Venice and
Wadden, and for the adaptive capacity of deltaoregin general. Below we explain
these steps in more detail.

As was announced in section 3.1, in this researeiosus on institutions. We define

adaptive capacity related to institutions as “thkerent characteristics of institutions
that empower social actors to respond to shortlang-term impacts either through

planned measures or through allowing and encouyagative responses from society
both ex ante and ex post” (Gupta et al. 2010). Adapcapacity encompasses: the
characteristics of institutions (formal and infotnrales, norms, and beliefs) that enable
society (individuals, organizations, and networtkstope with climate change; and the
degree to which such institutions allow and encgeractors to change these
institutions to cope with climate change.

For both cases, data were collected though docuaralysis and interviews. For the
Venice case study, key aspects of the environmesdaial, and governance system
were described on the basis of scientific litemtypolicy documents, and evaluation
studie$’. Interviews in Venice involved sixteen stakehotdemd were conducted
between March and June 2010. These are high lesetypmakers, scientists and
practitioners having many years (in most cases nibam a decade) of working
experience in local public and private organizatiomhey all have engaged in the
discussion or in actions for the safeguarding ofmive, water, ecosystems and
environmental management and climate change adaptdthe knowledge about the
governance system of the Venice lagoon that tseduthor gained in the past six years
working on the safeguarding of Venithelped choosing the interviewees so as to have
broad opinion represented. The present statuseofMadden Sea is described based on

13 (Sestini 1992; Amorosino 1996, 2002; Cecconi 1988)7; Mag.Acque-CVN 1997; Torricelli et al. 199Bevilacqua 1998;

Collegio di Esperti di Livello Internazionale 199amieri 2000; Ravera 2000; Musu 2001a; Mag.Acglieti§ 2006a; Cossarini et
al. 2008; Ufficio di Piano 2008a, 2010a; Da Mosi92).

14 Since 2005 the first author has been member of éobinical Secretariat of the Ufficio di Piano coittee which was appointed
to advice the national government on measures aodties for the safeguarding of Venice. The Uifiddi Piano is a mixed

technical committee made up on national and intemnal scientists and national and local policy-erak
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scientific reviews and policy documefitdn addition, semi-structured interviews were
held with eleven respondents representing stakeholof different nature, leisure, and
governmental organizations. For the selection gpoedents, firstly a list was made of
the organizations most involved in the managemémature and environment in the
Wadden; of these organizations, the people weectss with the most knowledge of
climate change. Most respondents had been involvedWadden policy and
management for many years. In both case studigsoneents requested anonymity.

To answer the first research question we appliedd8W (see Figure 3.1) to each of
the two case studies. We chose to use the ACW frankebecause it promises to
address all aspects relevant to adapting to clict@ege, and it allows comparing case
studies in a structured way. Grounded on a vasraliire on governance and
institutions, the 22 criteria offer the opportunitylook into the institutional system of a
selected case from different perspectives, thugaiad possible biases. The criteria are
divided over 6 dimensions, which we will briefly @ain here; for a more thorough
underpinning of the dimensions and criteria werredethe methodological explanation
in Gupta et al. (2010). Three of the dimension®rrdéd the inherent flexibility of
institutions: Variety, Learning Capacity and Rooon Autonomous Change. Variety is
considered important for being able to react tded#nt kinds of impact of climate
change, because these impacts are largely unmbldictvariety can be improved, for
example, by involving different kinds of social e in decision making processes.
Similarly, Learning Capacity is needed for devehgphew responses to climate change
impacts, and this involves both single loop leagnflearning how to do things better)
and double loop learning (learning how to do betkéngs). Room for Autonomous
Change is needed because top-down responses ctoo lstow and generally lack
detailed local knowledge. Therefore, the ACW coessdit better to make use of the
self-organizing capacity of local organizationsmsch as possible. The three other
dimensions of the ACW refer to a number of moressila more widely accepted
criteria for effective governance processes: Lestdpr Resources and Fair Governance.
Leadership and Resources are needed in every clpanggess, and climate change will
be no different. The dimension of Fair Governangesimilar to notions of “good
governance” (Botchway 2001), however, the authdrshe ACW method gave it a
slightly different name to indicate that efficienasas not part of their dimension of Fair

15 (Meijer et al. 2004; VROM 2007; Heldoorn 2008; LNA08; Dijk & Folmer 2009; Hartman & Roo 2009; Hemmet al. 2009;
Kabat et al. 2009; Klostermann et al. 2009; Speelatal. 2009).
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Governance. By giving scores between +2 and -, jtossible to present aggregated
scores for each dimension, and an aggregated bgemk of adaptive capacity for a

case study. Each dimension is scored by calcul@tiegnean of the scores assigned to
the criteria of that dimension; the overall scasealso the mean of the dimensions’
scores (see the scoring scheme in Figure 3.1).

The transcriptions of the interviews were analyaedording to the dimensions of the
ACW and interpreted in terms of adaptive capaaityclimate change. The scoring
process took place in three rounds. First the reBeaassigned scores, then the results
were discussed between the authors of this studgllyf the results were discussed
either with the respondents (in the Wadden caseyitr one researcher and two
practitioners knowledgeable about the governanstesy(in the Venice case).

Figure 3.1 The adaptive capacity wheel and scooringcheme

Accoun- I frames [Multi actor,

tability &so- flevel &
Redundancy '

lutions | secror
single loop learning

Learning
capacity | Dubbls lsop Isarming
Discuss

doubts

Respon-
siveness

Variety

Fair
governance

Adaptive
Gapacity

Resources

Room for
autonomous
change

Leadership
Institutional
memary

Continuous
access to
information

Act
acearding
ta plan

Entre-
preneurial

Ability
o
improvise

wisionary

Effect of institution on s Aggregated scores for dimensions
N . core . .

adaptive capacity and adaptive capacity as a whole

Slightly positive effect 1 0,01 to 1,00

Neutral or no effect 0 0

Slightly negative effect =1 -0,01 to -1,00

Source:(Gupta et al. 2010)

The second research question is addressed by coippgbe descriptions of the two
individual cases so as to identify similarities adifferences between the two regions.
Institutional differences then are interpreted tbge with similarities to explain the
different/similar outcomes in terms of the adaptiapacity of each region. By doing so,
we answered the third research question. We, yinalhswered the fourth research
question by looking at the performance of the twgions in each dimension of the
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ACW and linking it to the local institutions. Inithway we identified those institutions
that help to generate adaptive capacity and thexehay be recommended for adoption.

3.3 Case study 1: Venice lagoon

Located in northeast Italy, the Venice lagoon is thrgest coastal lagoon in the
Mediterranean region (550 Kinlt is a shallow water basin receiving fresh wétem a
catchment basin of about 2,000 kamd exchanging water with the sea through three
inlets (see Figure 3.2).

Figure 3.2 The Venice lagoon (left side) and the Yi&ce lagoon, its catchment basin and the facing
sea for planning purposes (right side)

i
figure from(Regione del Veneto 1999)

Bce. figu apted fro@VN 2010) ight
Typical coastal environments (dunes, beaches), angtlhabitats (salt marshes,
mudflats, and shallows), and brackish and frestemetvironments (reeds) make up the
lagoon’s ecosystems (Torricelli et al. 1997; Rav&b80). Islands, reclaimed land, and
banks represent about eight per cent of the lagosurface. At the heart of the lagoon
is the city of Venice which, with the lagoon, haseh a UNESCO World Heritage site
since 1987.

The interaction of human and natural dynamics matpndly shaped the lagoon over
the centuries (Ravera 2000; Mag.Acque-Thetis 208%aaldo 2009). At present, sea-
level rise, erosion and subsidence are turningldgeon into a marine environment,
deteriorating typical habitat and increasing theqgfrency of flooding (the so called
“high waters”, i.e. a temporary rise in the sealeflooding the lagoon’s urban centers
for a few hours, 10 to 15 times a year, mostly inter).
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The resident population in the lagoon has beenirdegl and aging for more than 50
years and the trend seems difficult to invert (M@601a; Da Mosto 2009). In 2010 the
lagoon urban centers counted not more than 90j@&bitants down from 170,000 in
the 1950s.

With more than 20 million tourist presences evesgry the tourism sector is the main
source of income of the Venice area (Musu 2001#&#)eOeconomic activities include

the expanding commercial and cruise port and themclfishing sector. The

petrochemical production no longer has a leadilg o the economy of the region.
After the cleaning up of the abandoned sites lagistor the port will be the main

destination of the industrial area.

3.3.1 Expected impacts of climate change

Climate change is likely to exacerbate the exisiimgblems in the Venice lagoon,
threatening its existence (Sestini 1992; Ceccoli619997; Mag.Acque-CVN 1997,
Ramieri 2000; Mag.Acque-Thetis 2006a). In particusa-level rise is likely to have a
number of impacts on the human and natural enviesrien The major expected impact
Is the increase in number of high waters which Wadcelerate urban degradation and
increase loss of economic assets and citizen discbrifCecconi 1997; Mag.Acque-
CVN 1997; Mag.Acque-Thetis 2006a). Another impotrtampact is the submersion of
low-lying areas and the consequent loss of nahahitats and land for human activities
(Ramieri 2000). A higher sea level would also mgapater water depth and water
exchange which would have four different consegasnmtensification of erosion of
typical lagoon structures due to increased meaghheof wind-generated waves;
alteration of biogeochemical reactions due to reduoxygenation of deep water;
greater dilution of pollutants and vivification dfe lagoon; increase of the lagoon’s
water salinity and change in the lagoon’s waterperature (Mag.Acque-CVN 1997;
Ramieri 2000; Mag.Acque-Thetis 2006a). Change itewwgemperature and salinity is
likely to affect water quality, primary productiorjiodiversity distribution and
composition, and biogeochemical processes (Mag.&€&MN 1997; Mag.Acque-
Thetis 2006a; Cossarini et al. 2008). Finally, nfiodtion of precipitation patterns is
likely to change seasonal water, pollution, andmeedt load from the catchment basin,
making it higher in winter and lower in summer ttarpresent (Cossarini et al. 2008).
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3.3.2 Governance arrangements

The governmental system in Italy is hierarchicaliyictured with four vertical levels of

government: state, regions, provinces, and murlitgsm Regions have autonomous
decision-making power in many government spheretyding water, ecosystems, and
environmental management. The Venice lagoon iswued in its entirety by the

Veneto region.

Since 1973 a framework of national laws and minigtelecrees known as “the Special
Law for Venice” has established goals, instrumeaus, governmental responsibility for
the safeguarding of Venice (Amorosino 1996, 2002yiBcqua 1998). It also has
allocated ten billion Euros for this purpose (Ufficdi Piano 2010a). An Inter-
ministerial Coordinating Committee takes decisiaf®ut major safeguarding works
and fund allocation. National, regional, and loaathorities implement safeguarding
measures. The Ministry of Infrastructure, throutghlocal agency (the Venice Water
Authority) and its private concessionaire (the Qon® Venezia Nuova - CVN), is in
charge of the physical and environmental proteatibthe lagoon and the littorals. The
Venice Water Authority is also in charge of hydrawdecurity and water management
in the lagoon basin. The Veneto Region is in charfgabating water pollution in the
catchment basin, which includes 108 municipaliti@®e Venice and Chioggia
municipalities are in charge of restoring urbamasfructures, building local defenses,
maintaining the historical, monumental, and ardhiteal heritage, and supporting the
socio-economic sector. Each authority implemengsdhfeguarding measures through
its own plan of measures within its administratiBeundaries. Inter-institutional
agreements are used by the administrations to catryvorks in cooperation (e.g. the
inter-institutional agreement to renovate urbanaistructures, shafts, and utilities).

Among the safeguarding measures, the CVN is byjlditorm-surge mobile barriers
(the MOSE system) at the inlets, local defensemsifia city pavements and lagoon
banks) in the lagoon’s urban centers, and coasff@nde infrastructure at the littorals
(for details see CVN 2010). Nature protection isrried out mainly through
reconstruction of the lagoon’s morphological stawes and reconstruction of habitats
(see CVN 2010).

A high number of non-governmental actors also abfivcontribute to the socio-
economic life of the Venice lagoon. Most of thene aommercial actors and artisans
directly or indirectly related to the tourism secttn addition, dozens of public and
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private associations, foundations, and institutesrate in the field of restoration and
valorization of the city of Venice, including a USEO office in Venice. Scientific
knowledge is produced by two universities and blglipuresearch institutes and private
consultancies. Nature conservation is supported bymber of environmental NGOs
since the 1960s (e.g. Italia Nostra and WWF) arideti’'s groups. The presence of
industry also brings into the picture labor uniomsjustrial associations, and the port
authority. The clam-fishing sector is representgdalrecently established consortium
for clam farming.

Thanks to the implementation of the safeguardingasuees, the state of the
environment has improved, although water-qualityedives have not been fully
achieved (Ufficio di Piano 2008a). At present, ¢hés a conviction among some
policymakers that safeguarding needs have chanbjeav priorities include the

maintenance of the hydraulic infrastructure and historical heritage. Moreover, the
socio-economic development of the Venice area regqua redevelopment of the
industrial sector and an increase in commercial pactivity. These changes are called
for by a revision of the Special Law.

3.3.3 Results of applying the ACW to the Venice lagoorsea

The application of the ACW to the Venice case stisgdgresented in Figure 3.3. Table
3.1 provides the key findings of the analysis whate discussed in the following
paragraphs.

Variety

A number of public authorities, goal-oriented pokgrivate and private actors pursuing
water, environmental, and ecosystems managemeris gamtribute to generate
problem frames and ideas. Solutions are mainly Isoughard infrastructure, and few
other solutions are developed.

Sea-level rise was considered in the design thenssuirge barriers (which can stand
+60 cm sea-level rise expected by 2100), the cbdsfanses and the morphological
restoration measures. Spatial and sectoral planmsguments have only recently
started to take climate change into account. Amptadi@n strategy for the whole lagoon
is not discussed by local governmental agenciegredgent. Only the Venice Water
Authority has started to explore adaptation meastoe its water management works
based on improved knowledge on climate change aeadevel rise.
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Learning Capacity

A high number of organizations (we counted nine}y leveloped scientific and
technical knowledge for the development of safedjugr infrastructure and the
management of the lagoon. Knowledge about climagéage is fast improving.

The long debate about the management of the lagodnthe future of Venice has
eroded trust among local actors, generated lackcasffidence in the scientific
knowledge and made it difficult to discuss doulbastructively. Not all knowledge is
shared among local actors or communicated to th&quAll these are limiting factors
to improve double loop learning, i.e. the posdipilo question values and beliefs upon
which management strategies are based.

Room for Autonomous Change

Venetians are well adapted to flooding thanks tamber of services provided by the

local authority such as raised public walkways o main streets in the city and a daily
tidal forecast bulletin communicated via a freel gdglone SMS service and posters
throughout the city. Citizens also developed tbein strategies such as placing barriers
on the front door, using pumps, making valuablehgings easy to remove, wearing

boots.

Leadership

Local actors call for a new Special Law for Venigstablishing a single steering
authority for the management of the lagoon, thelraent basin and the near-shore sea.
Each local governmental agency wants to lead tew authority. Appointing and
legitimating the leadership of this authority andlding consensus on the objectives of
the new Special Law seems difficult due to the la€kirust among public actors.
Climate change has not entered the discussion dbheutew Special Law up to now
and governmental agencies conduct climate and atitapstudies separately.

Coordination at vertical and horizontal governmei¢ael of the many spatial and
sectoral planning instruments is inadequate.

Resources

The Italian government has allocated 10.2 billiarrds for the safeguarding of Venice
of which about one third have been invested irastiuctural works that will protect the
lagoon and the city from sea-level rise. The effectess of the whole safeguarding
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investment depends on the ability of institutioogytiarantee continuity of resources to
complete all planned measures and to do the mantenn the coming years.

Apart from the Special Law regime, financial andm@an resources for the
implementation of water, ecosystems and environatenainagement plans are often
not adequate.

Fair Governance

The governance system established by the Speamlhias sometimes been contested,
especially on issues of legitimacy and transpar@fdecisions, and on the difficulty to
access information and to discuss problems andigotuconstructively. Actors tend to
blame each other for this institutional stalem@&espondents also acknowledge that
thanks to the Special Law regime, which charged $tate of overseeing major
safeguarding works and a private concessionaireexacuting the works, many
measures could be quickly implemented and extensoventific knowledge for the
management of the lagoon generated.

Figure 3.3 Adaptive Capacity Wheel applied to the ¥nice lagoon case
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Table 3.1 Adaptive Capacity Wheel explanation forlie Venice lagoon

Dimension

Criteria: score and explanation

Variety

Problem frames and solutions (:Ijany problem frames on several issues (e.g. giotefrom
flooding, pollution abatement, and nature managémsalutions more oriented to infrastructure
Multi actor, level and sector (+1)a number of public, public-private and privateoas are
involved in water, ecosystems and environmental agament; lack of coordination of
instruments and actions at different vertical amdizontal level is source of inefficiency (e.g.
environmental monitoring, spatial and sectoral piag)

Diversity (-1): diversity depends on the sector (more on hydraséicurity and ecosystems
management) and it is limited to infrastructure

Redundancy (+1)some overlap of competences and actions (e.g. fidatasts, environmental
monitoring; water management) but no coordination

Learning
capacity

Trust (-2):local actors do not trust each other actions arehtfic knowledge; two major reasons
for this: 1) the long lasting dispute about soln§do safeguarding Venice; 2) the competition
among governmental actors to obtain national ressufior implementing safeguarding measures
Single loop learning (+2):great investments on improving environmental knogée of the
lagoon have been done since early 1980s. Knowlddgebeen used for experimenting and
improving environmental management practises (eagphological reconstruction)

Double loop learning (-2)limited room for questioning values due to lacktanfst and not
complete free flow of knowledge; court cases dogmierate learning because the parties go to
court with the intention to suspend policy effemtsnfrastructural works

Discuss doubts (-2)a number of discussions about scientific or teciinioubts degenerated in
conflicts brought to court (e.g. mobile barriers)

Institutional memory (0)a lot of knowledge and information has been geadrabout Venice;
not all knowledge is shared within the system asyr@ganizations depend on governments or
governments’ funds and governments do not alwayserkaowledge public available

Room for
autonomous
change

Continuous access to information (+1there is regular communication to the public about
expected floods through a daily tidal forecast dtirdl information on climate change scenarios
and impacts is limited because of not sufficientsts yet; not all scientific knowledge is shared
in the system

Act according to plan (+1)most of the safeguarding measures foreseen inghei&® Law have
been implemented (mobile barriers, monitoring, rhotpgical restoration, coastal defences);
some measures are behind schedule (e.g. watetipolabatement in the catchment basin)

Ability to improvise (+2)Venetians are well adapted to frequent flooding: they place barriers
on the front door, use pumps, make valuable betmsgieasy to remove, wear boots; local
authority have adjusted regulations and provideises that allow citizens to adjust behaviour in
case of flooding (e.qg. tidal forecast service)

Leadership

Visionary (-1):the debate about the future of Venice has polarthedpolitical, scientific and
social community for decades and still at presecdll actors have different ideas; respondents did
not provide a clear vision for Venice in 50 yeanset, focussing on everyday or near future issues
Entrepreneurial (+1):the CVN succeeded to implement the safeguarding unessnd to build
the storm surge barriers and to promote the barded their technology at international level,
similar successful private initiatives in the sysseare missing

Collaborative (-2):local actors call for a new Special Law definingi@/el governance of the
lagoon, the catchment basin and the near-shorbugethe discussion is not going further that a
draft law; governmental actors cannot agree ordahdership of a single steering authority for the
management of the watershed; most respondents tgiteeooperation is limited to a few sectors
and activities and that it is not sufficient toesffively manage the lagoon; no collaborative effort
to study climate change and develop adaptation grd@measures for the whole watershed

Resources

Authority (+1): by using their formal authority governments succtednake decisions even in
situations of conflicting positions that cannotdmved; a tendency to make quick decisions and
not engage in full discussion and to claim leadivlgs in the management of the lagoon suggest
excessive use of formal authority

Human (-1):education and studies specifically on climate cleamaye only recently started

Financial (-1): one third of the large investment for the safedunay of Venice in the past 30 year
was for infrastructure that will protect from sesl rise (i.e. storm surge barriers, local defence
coastal defences); only resources to finish therssurge barriers are ensured for the future; need
to find local resources to complete other works ndo the maintenance; not sufficient financial
resources for implementing EU regulations; somestments on climate change scenarios and
impacts only recently started

82



Governing Water and Environment in Times of Clima@teange

Dimension Criteria: score and explanation

Legitimacy (-1):transparency of decision—making processes andadiléy of knowledge have
improved over time but are still not sufficient;cilons are not always legitimated because of
lack of trust among local actors
Equity (0): respondentgonsider the Special Law to have brought positivenell as negative
) outcomes; accounts for the positive the fact thatyrsafeguarding infrastructure would not have
Fair been done without a private concessionaire of taeeSo carry out the works; on the negatives,
governance the fact that this regime eroded trust and coojmeramong actors
Responsiveness (-1difficulty to establish open dialogue among auities themselves, and
authorities, the public and the scientific communit

Accountability (-2):actors tend to blame each other for unsolved pnadld@ifficult cooperation,
limited share of knowledge and information

3.4 Case study 2: Wadden Sea

One of the most important ecosystems in the Nethdd is the Wadden Sea. The
Wadden Sea is an intertidal system of islands, lsamids, mud flats, tidal creeks, and
deeper gullies stretching from the north of thehddinds along the German coast to
Denmark. Figure 3.4 on the left side, shows thecButVadden Sea with its five
inhabited islands, and on the mainland the seamdrt®en Helder, Harlingen, and
Delfzijl; on the right side the satellite picturdaasvs the gullies, sandbanks, and
mudflats, the dunes on the islands, and the atpi@iluse on the mainland. The islands
once started off as sandbanks, and when they vigiheshough they became populated,
first with plants and animals and later with humésiace about 1300 AD). They are
still moving slowly in a northeast direction at@esd of a few centimeters per year.

The Wadden Sea functions as an important habitafigh, shellfish, and migrating
birds (Herman et al. 2009). At the top of its fomdb is a population of seals that is
doing rather well. Due to over-fishing, there aceatonomically profitable amounts of
fish left in the Dutch Wadden Sea; but mechanicatsel and shrimp fishing is still
continued, as well as cockle fishing by hand. Thesgstem is under pressure from
shipping, pollution, and other human influences.tiA¢ same time, the beauty of the
area attracts many tourists.

By Dutch standards, the Wadden Sea area is liglohylated, with about a quarter of a
million inhabitants in eighteen municipalities. Thee islands are inhabited by about
23,000 people in total. In the summer, this numhbereases tenfold because of the
many tourists on the islands.

The main economic activities in the Wadden are mgrof natural gas, shellfish and
shrimp fisheries, tourism and recreation, farmipgtétoes, cattle, and sheep), and
harbors with connected industries. There is an mapb marine harbor in Den Helder
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and there is also a military training area. Theee rmany small marinas in the islands
and along the coast of the mainland; furthermdreret are two large industrial harbors
at the mouth of the river Ems (Groningen Seapod Belfzijl). In these harbors,
traditional energy production as well as bio-eneigymportant. A fourth relatively
large harbor at Harlingen is mainly for pleasuressets and a ferry service to the
islands.

Figure 3.4 The Dutch part of the Wadden Sea
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3.4.1 Expected impacts of climate change

The impacts of climate change on the Wadden refgilbimto two categories: first, sea-
level rise combined with land subsidence; secamteased temperature of sea water. If
the sea level rises quicker than the sedimentatiooess, the Wadden Sea may change
into a shallow sea instead of having the mud featd sandbanks for foraging and
resting. It would then lose its function for marpesies. The rise in water temperature
seems to disturb the relations in the food web;efcample, shrimp seem to enter the
Wadden Sea earlier in spring, thereby eating monhe fish eggs and mussel seeds
than before. Also, exotic species may thrive ahbigemperatures.

Another important impact is the threat to the safstthe human populations of the
Wadden islands. These islands have an elevationlgfa few meters above the present
sea level, and a part of the islands is alreadttla bit below sea level (protected by
dikes). If the sea level would rise substantialiywould not be possible to protect the
islands to flooding with dikes, because a dangdyadsep ‘bathtub’ would be made in
the middle of the sea. If the natural process afidsansport and sedimentation would
be allowed to continue, the islands would stay abeega level on their own. The
downside of this natural solution is that the iglemvill move eastwards and the people
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living on it will have to give up their built endnment in the west every century or so
(Kabat et al. 2009). However, if society insists protecting the present human
settlements with dikes and fixing the islands iacgl, permanent inhabitation may
become impossible.

3.4.2 Governance arrangements

The Wadden Sea is shared by three nations: theeNatlds, Germany, and Denmark.
Thirty-one governmental bodies are involved in ppland management of the Dutch
Wadden Sea: five state departments (the MinistryT@nsport, Public Works, and
Water Management; the Ministry of Spatial PlanniHgusing, and the Environment;
the Ministry of Agriculture, Nature, and Food Setyrthe Ministry of Economic
Affairs; and the Ministry of Defense), three praosied governments, four water boards,
and eighteen municipalities. To coordinate all goweental efforts, a special body has
been established since 2004: the Regional Comnidtethe Wadden AreaRegionaal
College Waddengebigd

In addition, there is a large number of other dtakders, of which some (fisheries,
farming, and tourism) are more closely linked toadlobiodiversity issues than others
(harbors, shipping, chemical industries, energypetion, and mining for oil and gas).
The fact that the Wadden'’s nature is highly valbad given rise to a long list of NGOs
whose objective is to defend it. Eight of theseug are united under the umbrella
groupWadden NatuurlijKWadden Naturally).

There is general agreement across government agemM0s, and the private sector
that the main goal for the Wadden area is “sushkdénprotection and development of
the Wadden Sea as a nature area and the preseroeétibe unique open landscape”
(Meijer et al. 2004; VROM 2007). However, in thespathe parties have disagreed
substantially on how to achieve this goal. Befo®®4 the conflict and distrust had
grown to such a level that a State Committee wstsillied to advice on how to proceed.
The Meijer Committee published its report in 208&sed on this report, the issues
were in large part solved: gas drilling was allowettler strict conditions; mechanical
cockle fishing was prohibited; an organization tiee development and coordination of
scientific knowledge about the Wadden was estaddigthe Wadden Academy), and a
Wadden Fund of 800 million Euros was created (basetthe gas revenues) with which
local development and knowledge could be suppoditedca period of twenty years.
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There is a lot of dialogue between stakeholderst tie number of networks and
coalitions (including those supported by the Waddend) is growing.

In 2008 another conflict arose with the musseldigs (Klostermann et al. 2009). The
sector was successfully sued in court, and fislehgiussel seed in the Wadden was
prohibited. The verdict of the Council of Stateded parties to look for new solutions.
A Mussels Covenant was signed by the mussels sdb®rMinistry of Agriculture,
Nature, and Food Security, and the environmentalOElGThe covenant stated that
parties would look for new, innovative ways of meldsshing and breeding that are not
harmful to the Wadden ecosystem (Heldoorn 2008; [29U8).

3.4.3 Results of applying the ACW to the Wadden Sea case

The application of the ACW to the case study isspnéed in Figure 3.5. Table 3.2
summarizes the key findings of the analysis.

Variety

The Wadden Sea institutions embed a great deabiéty with respect to different
kinds of businesses, policy visions, organizaticmsd governmental and non-
governmental actors in the governance process. dere the Wadden Sea region
offers room for innovative governance experimeikis the Wadden Sea Covenant and
the Wadden Sea Fund. Some respondents varietytdexperience the as positive; they
think large differences in opinion hinder effectigevernance progress. Also, there is
not much variety with respect to different pradtioptions for adaptation in the region:
as of now the focus is on sand supplementationgs,Tilmere is variation in opinions,
not in solutions.

Learning Capacity

The Wadden Sea institutions score high on the dsiarof learning. They provide for
learning in several ways: knowledge development atelelopment of new
technologies; monitoring; providing budgets for tausable development and climate
change adaptation; and education and awarenessgrais civilians, youth, tourists,
leisure and nature organizations. The Wadden Acgdatiects and collates knowledge
products on the Wadden Sea. Overall, the institstior the Wadden Sea embed a high
learning capacity. Problems and structures are tmand the learning process is
difficult; however, not much more can be done wease learning.
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Room for Autonomous Change

The institutional room for autonomous change isitkoh with respect to the Wadden
Sea because many rules originate from national Em@pean policies. However,
regional and local organizations (water authorjtiesiergency organizations, water
leisure associations, ferry services and governahd&atdies) have all implemented their
own measures to cope with rising waters. Moreogseme respondents think that the
fragmented policy interference in the area togethién little authority and control do
create room for autonomous actions.

Leadership

The main conclusion on this dimension is that there central form of steering for the
Wadden Sea region. There are 31 different govertahésodies involved in the
governing of the Wadden Sea region; the Regionakdorate Wadden Sea was
installed to manage this diverse government proceasunited process; however, this
body has little formal authority compared with tB& governments it is working for.
Respondents value the lack of leadership qualii¢ise Wadden Sea region differently.
Most perceive the lack as a problem, causing claoksa lack of authority. This is
especially a problem under changing climatic coodg where leadership may serve to
guide a transition. Others see the benefits ofc& laf leadership. They argue that
individuals are provided with more room to entdoimnovative coalitions.

Resources

There is no structural financial resource for odigns following from national and
European policies, like the development of a mamege plan that is obligatory in the
Nature Protection Act and Natura 2000. The mostomamt financial resource at this
point is the Wadden Fund, which is used only oregy limited basis for adaptation.
Human resources are also limited; few people hagenbappointed for nature
management or for enforcement of regulations, sarabis weak and fragmented. As
explained before, there is a lack of authority.

Fair Governance

Overall, Dutch institutions are considered to b &nd there is room for open and
honest discussions. A perceived shortcoming in ¥YMadden Sea region is an
overrepresentation of economic concerns over nameerns.
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Figure 3.5 Adaptive Capacity Wheel applied to the \ddden Sea case
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Table 3.2 Adaptive Capacity Wheel explanation forlte Wadden Sea

Dimension

Criteria: score and explanation

Variety

Problem frames and solutions (:Ihany problem definitions, few ideas on solutiofogus is on
sand supplementations

Multi actor, level and sector (+2)great deal of variety with respect to differerihds of
businesses, governmental and non-governmentakdottiie governance process

Diversity (0): wnclear, on one hand sand supplying as only soldtormanagement of the sea
coast, on the other, area specific planning presesffer tailor made solutions locally on the land
surface, innovative governance experiments likéMaelden Sea Covenant and the Wadden Fund
Redundancy (-2):ditle between economy and nature, while qualityaifire is being reduced

Learning
capacity

Trust (+1): dowly increasing through cooperative efforts; canl increasingly managed through
social dialogue

Single loop learning (+2):education on nature friendly behaviour organizedwater sports
associations

Double loop learning (+1)introduction of new legislation; court cases geteetaarning, Wadden
Academy starts to ask questions to understandritie &v/adden system and collects and collates
knowledge products on the Wadden Sea

Discuss doubts (+2):en communication on everyone’s doubts

Institutional memory (+2):an extremely large amount of reports has been ghddi on the
Wadden Sea

Room for
autonomous
change

Continuous access to information (-2grmers living close to the Wadden Sea and islanaers
familiar with occasional extreme weather pattemthe region; on the mainland the majority does
not know

Act according to plan (+1):rregional process well organised, safe dikes, regi@nd local
organizations (water authorities, emergency orgditns, water leisure associations, ferry services
and governmental bodies) have all implemented their measures to cope with rising waters but
little support for innovative, long term solutions

Ability to improvise (-1):self-supportive culture, fragmented policy inteefece in the area
together with little authority and control creatmm for autonomous actions but hardly applied to
climate change issues; the nation-wide trend tty fsist the national government to provide
protection measures against such patterns is adaevin the Wadden Sea region

Leadership

Visionary (-2): No visionary leadership which is especially a peoblunder changing climatic
conditions where leadership may serve to guidarssition

Entrepreneurial (-1)Many entrepreneurs, but no coordination so no leshile

Collaborative (+1): no central form of steering for the Wadden Seaorediut there has to be
some collaborative leadership considering the nmawy alliances
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Dimension Criteria: score and explanation

Authority (-2):authority is not used openly; the Regional Diredi&adden Sea has little formal

authority compared with the 31 governments it iskivag for

Human (-1):for a large part of the Wadden Sea no people haea lappointed for management
Resources and too little enforcement of the rules

Financial (0):the most important financial resource is the Wadélend, which is used only on a

very limited basis for adaptation; the Delta Fumil ahe WILG are other budgets potentially

available for adaptation in the Wadden Sea region

Legitimacy (0):court cases against governmental decisions arewlanh shows that rules are not
clear or not properly applied; the court decisiars respected and followed up by looking for new
solutions cooperatively
Fair Equity (-1):corruption and violence are limited and there mmdor open and honest discussions;
governance still, decisions often not fair for nature and stimes not fair for the economic actors
Responsiveness (+2@ipen debate, collaborative search for new, respensstitutions like the
Mussels covenant and the covenant on behaviodes for recreational ships
Accountability (-2):no cumulative judgement of permits, too little exfament

3.5 Comparison of the case studies

In this paragraph we compare the two case stuBliest. we look at the two physical
systems. Then the institutional arrangements amgeaced, and finally a comparison is
carried out of the estimated adaptive capacityarhecase study.

3.5.1 Similarities and differences between the physicalsems of Venice and
Wadden
We found many similarities Table 3.3. Both areas iatertidal systems with similar
biodiversity; they are undergoing similar economses by humans; there is a presence
of natural gas in both areas; and there is the gaopelation dynamic of reduced
inhabitants and increased tourism. As may be egpethe similar economic uses and
population dynamics lead to the same types of pressuch as erosion and loss of
biodiversity. The main impact of climate changetioese coastal areas is also the same:
areas that are now temporarily dry might becomenpeently submerged, and areas
that are now mostly dry (and where people are dgivimay suffer from more frequent
flooding.

There also are some important differences betwkentwo areas Table 3.4. Firstly,
Venice is a historical city while the Wadden area h rural character. Secondly, in the
city of Venice floods occur several times each yéat in the urbanized areas of the
Wadden they rarely occur. Thirdly, gas is exploiiadthe Wadden Sea but in the
Adriatic Sea it is not. Other differences include thumber of tourists (an order of
magnitude larger in Venice compared to Wadden) #mel magnitude of the

environmental pressures (also larger in the Vermiagoon). We conclude that the
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physical systems are quite comparable, especidignwve look at the environmental

pressures.

Table 3.3 Similarities between the physical systenf Venice and Wadden

Similarities

Natural system

Intertidal system with mud flats, shallows and sadtrshes

Estuarine ecosystem, rich in biodiversity
Function as nursery and feeding area for mig
Presence of natural gas under the sea

rdtinds and fishes

Socio-economic
system

Number of inhabitants decreases
Number of tourists increases
Fishing sector decreases

Waters are heavily human managed (rivers, damssdiarriers)

Pressures

Shipping and dredging causes erosion and suspeofspoiluted sediments
Shellfish fishing activities cause reduction of geass and erosion

Fishing in general causes loss of biodiversity

Climate change may lead to permanent submersicapuksrance of salt marshes and
change of biodiversity due to rise in water tempem

Table 3.4 Differences in the physical system of Vaxe and Wadden

Venice

| Wadden

Natural system

Venice lagoon is more enclosed by land, at tIhQN

inner edges more influenced by the watershe
than by the Adriatic Sea, brackish and at the
inlets more influenced by the sea, salty

Watershed influences water quality

City of Venice is flooded 10-12 times per yeal
because of high tidal level

adden sea is protected by islands but more

dopen to influence from the North Sea, salty

North sea imfags sediment balance

On the Wadden coast and islands floods are
rare and occur only because of extreme
rainfall

r

Socio-economic
system

Gas exploitation is prohibited

Venice is an historical city

In Venice, 25 million tourists per year for old
city (seen as a problem)

Venice lagoon is contained in one country
(Italy)

Safety created with barriers

From free fishing to fish farms in the lagoon,
few restrictions

Gas is exploited and effects on soll
subsidence are monitored

Wadden is rural area

In Wadden 2 million tourists spread over the
5 islands (seen as a solution)

Wadden sea stretches along three countries
(Netherlands, Germany and Denmark)

Safety created with sand supply and dikes

Cockle fishery (shell fish) forbidden;

fishermen are compensated through the
Wadden Fund; mussel seed is fished and bred
in fish farms elsewhere in the Netherlands

Pressures

Venice: more pressures on environment,
sustainability of total system is the issue

Agricultural, industrial and civil pollution from
watershed and lagoon

Last disaster: 1966 flood causing economic g
historic damage

Wadden: less pressures, nature most
important function but under threat

Water pollution under control, apart from
effects of dredging

ndast disaster: in 1953 6 people drowned on
Texel

Climate change expected to increase frequeTtginmate change threatens safety on islands in

of flooding

more distant future
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3.5.2 Similarities and differences between the institut®in Venice and Wadden

We now take a look at the institutions by whichsthereas are governed. Partly they
are the same (see Table 3.5) because severalatitera institutions are effective both
in the Wadden and the Venice area, i.e. Europeguatons and their recognition as
UNESCO world heritage sites. There are also otmeilagities such as associations in
which trades unite (fishermen, tourism) and adyismmmittees that are installed in an
effort to resolve conflicts of interest. Both regsoalso prefer to work on their problems
in their own way instead of following national poés, and both regions lack resources
to maintain what is valuable, as well as resoutcesnforce the rules.

Table 3.6 shows the list of differences in the itosbns. Under the dimension

“Variety” we see that, whereas in the Venice lagaimlogue is seen as a source of
conflict, in the Wadden area dialogue with manyeis seen as a solution. The fact
that there is more dialogue in the Wadden probdialy led to a larger variety of

solutions under discussion, something that we demnsas beneficial to adaptive

capacity. The impact of climate change is uncertdiarefore, we do not know what

problems to expect, and a larger variety of soh#ican potentially solve different

kinds of problems.

Under the dimension “Learning”, a lack of trust algactors is revealed in Venice as
well as a lack of confidence in scientific knowledgenerated by the local public and
private organizations. In Venice much scientifiowbedge is developed for the purpose
of building safeguarding infrastructure and it i®tnalways shared with local
stakeholders and the public. This limits dialognd aooperation. In the Wadden area,
trust seems to be growing. Decision-making is basedpen dialogue and the growing
knowledge is available to everyone through the Véadéicademy. These factors lead to
a better score on learning for the Wadden, comptrédenice. The care for cultural
heritage, however, seems to be better in Veniae ithéhe Wadden area.

Another important difference lies in the dimensi®®oom for autonomous change”.
People in Venice are used to regular flooding, @tftbugh it is seen as a nuisance, they
are adapted to it. A series of technical and omgiinal measures have been adopted
to reduce the damages: widely available informatmn tidal levels, storage of
vulnerable assets, electricity meters and connekimxes above the level of floods,
vacating of some low-lying ground floors, and prbrg temporary higher walkways
along the main pedestrian routes. In contrasthenWadden area people count on the
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government to prevent floods. Therefore Venice habetter score on “room for
autonomous change”.

Under the dimension “Leadership”, we encounterfw that in Venice cooperation
among governments is limited to a few sectors astiyies. The governance system
has often been contested, especially on issuesgiinhacy and transparency of the
decisions and on the difficulty to access inforimatiand to discuss problems and
solutions constructively. In the Wadden area thera big effort to cooperate. This is
not easy because decision-making processes areasidwnany respondents complain
about a lack of visionary leadership, especiallthwespect to climate change.

For the dimension “Resources”, we notice that i@ Wadden, governments do not
openly claim the right to decide on the basis efrttevel of authority, even though the
state level obviously is powerful due to the incdinen the Wadden gas. Governments
treat each other in a friendly way because theytwancooperate. In Venice, the
governmental authorities act in an opposite wagrgygovernmental body claims to
have the right to make decisions on what has t@dm@pn Venice often disregarding
other parties’ opinions. They basically are busgjralng their individual power (formal
authority). However, the local authorities seenhawe little power. One reason is that
they cannot monopolize the income from tourism.sThiakes economic actors in
Venice less dependent on their governments. EveneWan citizen, in fact, can offer
transport, lodging, and merchandise without payfog the externalities of these
activities. The lack of trust in local authorities probably the reason why Venetian
citizens do not want to pay the costs of exterieslibf tourism (they do not trust that
local governments would make good use of the morieygal governments are also
afraid of creating mechanisms to make tourists #med tourism sector pay for the
environmental externalities for two reasons. Fitbgy are afraid of damaging the
tourism sector; second, they are afraid of losiogs. So we see that trust and resources
are related. Venetian local governments do notargain power by building alliances,
due to a lack of trust.

Finally, we look at the dimension “Fair governanc¥énice has had its own special
national regulation for three decades. Internaticelad European regulations are
implemented, but it is difficult to integrate thequirements of the European regulations
into the existing governance system because the regwlation is perceived not to

match the specific needs of the lagoon. In the Wad&uropean and international rules
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are implemented and considered beneficial. The iDMmistry of Transport, Public

Works, and Water Management, for example, paidtiier organization of a broad

dialogue on the Water Framework Directhia the Wadden area.

Table 3.5Similarities in institutions between Wadden and Veite

Variety

Presence of recreational and tourist associatfoms, private sector as well as citizens

(sailing, pleasure boats, etc.)
Industrial associations
Fishing associations

Local media: newspapers, radio, internet

No mechanism to negotiate different

opinions t@ad conclusion

Learning capacity

Not sufficient knowledge on climate change impacts

Room for

autonomous change

Regional chauvinism (“give us the money and we sallve it regionally”)

Nature protection laws seen as too strict for endoaevelopment

Leadership

Difference in views if the Wadden / Venice lagosrone entity or not
Advisory committees (Commission Meyer in Waddenjdiifdi Piano in Venice)
Organizations that unite involved governmemiedionaal College Waddengebidater-

ministerial committee for Venice)
Lack of vision for the future

Resources

Lack of financial resources in general, and espigdi@a nature management and cultural
heritage (in Venice it is more the allocation agular basis that generates problems

than the amount)

Spatial plans of lower order have to comply withtsgd plans of higher order
Lack of personnel for enforcement of regulationshoth cases illegal harvesting of fish

and shellfish is difficult to control

Fair governance

EU regulations: Natura 2000 protected areas, \Watanework Directive

Many court cases to resolve conflicts

UNESCO management plan requested by 2012

Table 3.6Differences in institutions between Wadden and Vene

Dimensions | Venice Wadden
Venice 7 governments involved in 4 levels for | Dutch Wadden 31 governments involved in 3
safeguarding works and another 15 for levels
ecosystems and environment management
Some NGO's present for environmental Strong role of nature interest groups in
protection; limited role in decision-making decision-making
Many organizations for historical and cultural | Cultural and architectural heritage undervalued
Variety heritage conservation and less represented

No mechanism to include different opinions in
debate; dialogue is seen as a source of conflic

Most resources went into infrastructure and leg
in economic incentives and regulations

Lot of investments in participative governance;
dialogue is seen as a solution to resolve
conflict

sDifferent solutions explored and implemented
(dikes, sand supply, building with nature,
energy production, etc.)

18 Directive 2000/60/EC of the European Parliamentafrttie Council Establishing a Framework for ther@aunity Action in the
Field of Water Policy of 23 October 2000.

93



Governing Water and Environment in Times of Clima@teange

Dimensions | Venice Wadden
Scientific knowledge is not always shared in the The Wadden Academy makes scientific
system knowledge available
Learning Lack of trust in other parties Level of trustrisproving since 2004
capacity . e . . _— .
Presence of two universities in the lagoon itself Some ecological research institutes present in
and several research institutes the Wadden
Venice population is used to flooding Dutch people have forgotten how to react on
flooding
Room for . . . . .
AUtONOMOUS The ltalian culture is more to react when disasteirhe Dutch culture is more to prevent disaster
change happens
In Venice regular information to the public on | In Wadden less info on high tides to the public
flooding
In Venice a concessionaire of the State builds thim Wadden water management works are
storm surge barriers under the supervision of thearried out through public calls of the
government government
In Venice cooperation among governments is | In Wadden governments cooperate in a uniting
Leadership | limited to some activities, for the rest each body theRegionaal College Waddengebied
agency implements its own measures
In Venice, the local agency of the Ministry of | In Wadden, no one has the most power; public
Infrastructure and its concessionaire are authorities make the decision-making process
influential actors transparent
In Venice governments claim authority In Wadden governments do not claim
excessively authority
Resources | Tourism is the main economic resource availabl®latural gas is an important economic resource
to everyone in Venice monopolized by the Dutch state and partly fed
back to Wadden through Wadden Fund
Preference to create new formal institutions Preference to use existing laws and even to
(Special Law for Venice) merge existing laws into integrated laws
World heritage since 1987, has UNESCO offige =~ Whb#dtage since 2009
Fair Venice lagoon is not a Ramsar site Wadden sea (up to Denmark) contains 8
governance Ramsar sites covering 1 million hectares
EU Water Framework Directive: there is a EU Water Framework Directive:
management plan but no authority appointed tp implementation addressed by state level in
implement it (in the interim the existing water | cooperation with regional governments and
boards implement the plan) stakeholders and well underway

3.6 Conclusions and recommendations

3.6.1 Conclusions about adaptive capacity in the Veniagdon

There is evidence of some adaptive capacity toatenthange in the Venice region:
several governmental organizations deal with wagegsystems and environmental
management in the Venice lagoon; several regulatiord services allow autonomous
adaptation to flooding; resources have recentlyubetp be invested in scientific

knowledge on climate change; experimentation alltvesimprovement of technology

and environmental management practices; hydrawdiente infrastructure is under
construction and in general considered to be adedogorotect Venice from sea-level
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rise (which is viewed as the main problem in thegléerm) for the next one hundred
years. However, we estimate the overall adaptipaasy of the institutional system for
water, ecosystems and environment in the Venioeolags insufficient. The following

main problems were identified.

* A lack of trust among local stakeholders is a sewtinsufficient cooperation,
lack of confidence in scientific knowledge, andfidiflty in sharing it. There is
little room for open and constructive discussiometv ideas, and it is difficult
to challenge the way strategies are defined. Bstaby an open dialogue about
the future of Venice under conditions of climateube is challenging because
there is no shared vision of the future of Venmed adaptation goals have not
been made clear.

* The governance system is fragmented at differenemgunental and spatial
scales. A climate adaptation strategy for the whebldershed is not under
discussion, and climate studies are carried outdifferent organizations
separately. Local governmental authorities call far single water and
environmental management authority to govern thgeda, the catchment basin
and the near-shore sea. In an attempt to stregndaeh governmental body
claims to be in the best position to acquire thls.r

* The absence of a regular flow of resources to cetaghe safeguarding works,
and of mechanisms to generate local resourcesh®rntaintenance of the
infrastructure, is a key issue. Plans and prograotsincluded in the Special
Law often lack resources to be fully implemented.

3.6.2 Conclusions about adaptive capacity in the WaddezaS

The analysis has shown that the capacity to leammain strength of the institutional
system in the Wadden area. Other positive develafsrae the open dialogue in which
many stakeholders are actively involved, and theeimsing number of cooperative
alliances forming in the Wadden area. New instiusi like the Wadden Fund and the
Wadden Academy play a role in these positive aspddbwever, we estimate the
overall adaptive capacity of the institutional gyst for water, ecosystems and
environment in the Wadden area as insufficient. Tdil®wing main problems with
increasing the adaptive capacity in the Waddenr&gian were identified:
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 The main debate in the region is not how robussgnt policies are in a
timeframe of one hundred years, but rather howcgolakers can cope with
recent developments in the coming five years. Aalapt goals have not been
made clear, and a shared vision on the future goaler conditions of climate
change is lacking.

* Governance in the Wadden Sea region is fragmemeddamplex. While most
stakeholders agree that laws should allow for nmateiral dynamics, and that
governmental decisions should favour nature ovene@mic concerns, no one
seems prepared to take action, and everyone sbsf®nsibilities to other actors
or levels.

e A structural lack of human resources, especiallyeiaforcement of regulations
and for nature management, may be an importaneb&or improvement.

3.6.3 Conclusion on comparison of cases

Summarizing the results of the comparison, we aaelthat the Venice and Wadden
regions are strikingly similar in their natural asts as well as in the patters of
economic use, and, consequently, also in the emwviemtal pressures. Although some
institutions are also similar, we see a quite déife pattern in the governance of the two
environmental systems.

In Venice, a Special Law has empowered a local @ageof the Ministry of
Infrastructure and its concessionaire to generaiensfic knowledge and carry out
major safeguarding works. Local governments are lafluential. The long-lasting
dispute about solutions to safeguarding Venice #rel politicization of scientific
knowledge have eroded trust among governmental odtifs and between
governmental authorities and citizens. This hastéedhsufficient cooperation among
public actors and disputes to be often brought dartcby environmental groups.
Climate change has only recently entered the palitagenda (except for the flood
protection infrastructure) and may serve as a urgfexternal threat.

In the Wadden, the national government can usentms from Wadden gas
exploitation to support the decision-making procesgh new knowledge and
experiments. There is a consensus process going oasolve the conflict between
nature conservation and economic use of the Wa&#en Climate change is slowly
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gaining attention in this process. It is not cldaswever, if consensus will appear on
time (i.e. before a climate-related disaster happen

While the physical circumstances are similar aral itistitutional setting is different,
strikingly, the outcome of the analysis is agamikir: neither of these two institutional
systems has enough adaptive capacity to respowrtintate change. Resources are a
limiting factor for both regions. In Venice, lack cooperation and accountability limit
learning while we have recorded relatively goodresadn the areas of “Variety” and
“Room for autonomous change”. In the Wadden cdsestore on “Learning” is good,
but all other dimensions are rather weak, and fResburces” dimension seems the
worst. This is mainly due to a lack of human resear In the Wadden a lack of
authority and leadership limits the decision-makpngcess.

3.6.4 Reflection on the adaptive capacity wheel methodyyio

The ACW methodology was found by the authors taubeful. The set of 22 criteria
proved to be a valuable tool, because it helpautdate a balanced overview of relevant
aspects, and it made it possible to compare the staslies in a structured way. The set
of 22 criteria requires a lot of time, but the effe rewarded with a rather complete
understanding of the institutional system. It shdwsv the same institutional element
can lead to a positive score on one criterion wihtiles less positive from another
viewpoint (for example, a lack of authority may anbe learning and variety). The
completed circle shows how strengths and weaknesselated and where one could
start with improving the institutional system. Due the simple colour scheme
improvements can also be discussed in an inteeaségsion.

However, the tool also had its difficulties. Fiystinterpretation of the criteria was not
always straightforward. It would be helpful if theethod were more explicit on how to
interpret the different criteria, especially whenis done from different cultural
backgrounds. Secondly, the scoring process waguliff Although there is no real
solution to the subjectivity of the scores, they t& made more robust by scoring in
several rounds: first by the main researcher, theoolleagues who are knowledgeable
about the studied area, and finally there couldlveorkshop with the respondents to
discuss the scores. This would lead to adjustmemisa better argumentation for each
score. A dialogue with the respondents also setiwesmain purpose of the ACW,
namely to detect possible weaknesses in the itistisiand to discuss them with the
involved governments and other stakeholders.
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3.6.5 Implication of this research for the future of the/enice lagoon and the
Wadden Sea: recommendations

Although neither the Venice nor the Wadden Sea g@aree systems can be presented

as successful cases with respect to adaptive ¢gmddnstitutions, the two regions can

learn something from each other.

The following three recommendations address the oragal weaknesses of the ACW
for the Venice case, i.e. trust, learning, coopenateadership, and resources.

* Intuitively, the lack of trust in the Venice are@ems a crucial factor. Looking
for more cooperation among governmental agenciesigklves, but also with
external stakeholders, such as private enterprisegd citizens, thereby
generating more trust, seems the first step theds& be taken.

* An independent Venice Science Academy could bebksit@d to connect
existing knowledge institutes and to stimulate othe do research. It could also
periodically assess and evaluate research and oniogit activities, ensure
sharing of the knowledge among all research insstuand communicate
knowledge to the public.

* A specific Venice Fund for financing research amgintenance of safeguarding
works could be established. Money for the Venicexd=eould come from
tourism revenues and commercial and industrial gorénues, as well as some
national funding.

For the Wadden area, a number of criteria were ngil@v scores, and our
recommendations are mainly oriented on improvimgé¢hareas.

« We think the following conditions should be met figionary leadership: create
a long term agenda; communicate ideas from thd todhe international level,
innovate; and take some risk.

 The Wadden area can develop ways to inform thergepeblic regularly on
extreme weather events and the threat of floodimg/enice, several parallel
systems are developed, such as mobile-phone messdgds, newspaper
advertisements, sirens, and maps with safe exiésou

e Concerning the lack of enforcement, more seriougestment in human
resources should be made. Also, the general puaidig be recruited to support
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enforcement agencies, based on modern technologie$, as internet and
mobile phones.

Recommendations applying to both regions are thevong.

* Venice and Wadden should take climate change ang-tlerm planning into
greater account and use it to create a greatee sérshared responsibility about
the future.

* Being on the World Heritage List is an acknowledgimhat these sites are of
outstanding value to humanity. They belong to atogdes of the world
(UNESCO 2010). Both regions may call for greateerimational attention and
support for dealing with the additional threatsivag from climate change
which endanger the conservation of the two Worldtelge sites.

We would like to conclude with a general observatin the two studied regions,
institutions for water, ecosystems and environnlem@nagement limit adaptive
capacity of society to climate change. This is mmemn finding in climate studies that
reflects the difficulty of dealing with uncertaingnd risk that policymakers face these
days. Reforming institutions, although it takead time, is crucial to more resistant
social and ecological systems. Studying and comgathe institutions underlying
policy processes, like it was done in this studyy belp to identify new options for the
design of formal institutions. For example, ingiitns can demand cooperation and
learning in a more explicit way. However, the wagople deal with formal institutions
in practice is usually more important than the tenttext. These ‘informal institutions’
are often tacit and it can be hard to identify vehames inhibit the learning and decision
making process. Still, we believe that in case attalemate or lack of progress, the
sphere of informal institutions is the first plaoebe looking for improvements.

99



Governing Water and Environment in Times of Clima@teange

4 Adaptive co-management in the Venice lagoon? An
analysis of current water and environmental
management practices and prospects for change

Abstract

Adaptive co-management (ACM) is often suggested agay of handling the modern challenges of
environmental governance, which include uncertaaniy complexity. ACM is a novel combination of
the learning dimension of adaptive management #&edlinkage dimension of co-management. As
suggested by Armitage et al. (2007), there is aatgreeed for more insight on enabling policy
environments and conditions of adaptive co-managémsigccess and failure. Picking up on this agenda
our paper will provide a case study of the worlohdaus Venice lagoon in Italy. We address the follayvi
questions: first, to which extent is adaptive coaagement currently practiced in the Venice system?
Second, to which extent is learning taking placéhanVenice system? And third, how is learningtexla

to the implementation or non-implementation of dtl@pco-management in the Venice system?

Our analysis will be based on interviews with stalders and archive data. The paper shows that the
prescriptions of adaptive co-management are hdodlgwed in the Venice lagoon, but some levels of
cognitive learning do take place, be it very mudthin established management paradigms. Normative
and relational learning (Huitema et al. 2010) ismtarer and when it occurs it seems to have éivela
opportunistic reason. We pose that especiallydhelévels of collaboration (the system was delitedya

set up in a hierarchical and mono-centric way) #radlimited possibilities for stakeholder partidipa

are implicated in this finding as they cause lowels of social capital and incapacity to handle
disagreements and uncertainty very well.
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Chapter to be published as:
Munaretto S. and Huitema D., Adaptive co-managenerihe Venice lagoon? An analysis of current wated
environmental management practices and prospeacthémge

S. Munaretto conducted the planning and the arsabyfsthe case study and wrote about it. D. Huitasuaervised the analysis,
contributed to design and write of the structurairfework of the paper, the methodology and theudison.

10C



Governing Water and Environment in Times of Clima@teange

4.1 Introduction

These days it is hard to find anyone disagreeirty Wie notion that social-ecological
systems (Berkes & Folke 1998) exhibit many ‘wickédiits such as non-reducibility,
spontaneity and variability (Dryzek 1987). Thosentireg to manage such systems face
surprise, unpredictability, and the possibilitywfexpected ‘tipping points’ (Lenton et
al. 2008). The literatures on adaptive managen@uanhderson & Holling 2002) and co-
management (e.g. Wondolleck & Yaffee 2000) speakdse challenges, and these two
literatures are currently seen as converging idtteeature on adaptive co-management
(Olsson et al. 2004; Armitage et al. 2007). Adaptimanagement emphasizes learning
and uses structured experimentation in combinatiin flexibility as ways to achieve
this. Co-management emphasizes the sharing ofsrigkesponsibilities, and power
between different levels and sectors of governnart civil society. Adaptive co-
management, then, is a novel combination of thenieg dimension of adaptive
management and the linkage dimension of co-managerf@/isson et al. 2004,
Armitage et al. 2007).

The literature on adaptive co-management contains ihstitutional prescriptions that
should be followed to enhance adaptability. As ¢hkave been discussed in full by
Huitema et al. (2009), here we only need to brisilynmarize them. Our discussion
will concentrate on the assumed benefits of follayihese prescriptions. We are aware
that any of these prescriptions also implies certiifficulties (also discussed by
Huitema et al. 2009), but find them less relevantolur present purposes.

The first prescription revolves around polycentyiciPolycentric governance systems
are defined as systems in which “political authoris dispersed to separately
constituted bodies with overlapping jurisdictiorsatt do not stand in hierarchical
relationship to each other” (Skelcher 2005 p. 8Bje literature on polycentric
governance initially focused on the importanceocfl self control, making governance
fit with local political preferences (e.g. Ostroinad. 1961). More recent literature (e.g.
McGinnis 1999; Oakerson 1999; Dietz et al. 2003rkKainen 2004; Ostrom 2005)
suggests that polycentric governance systems are rasilient and better able to cope
with change and uncertainty. The reasons for thes first, that issues with different
geographical scopes can be managed at differel@ss&@econdly, polycentric systems
have a high degree of overlap and redundancy, leedrakes them less vulnerable: if
one unit fails, others may take over their functigeee e.g. Granovetter 1981; Perrow
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1999). Finally, the large number of units makegassible to experiment with new
approaches so that the units can have the oppgrtuniearn from each other (Ostrom
2005 pp. 181-182).

The second prescription relates to public partioopa We define public participation as
the taking part, by ordinary citizens or their ectives, in the processes of government
and/or governance; we refer to situations in whacfsubstantial) number of citizens
play a part in the process by which leaders aresata@and policies are shaped and
implemented (Birch 2007). Typical advantages ofliguparticipation are almost all
(directly or indirectly) associated with variougtits of learning. Public participation is
expected to contribute to a better understandinth@fsocial-ecological system, as all
relevant sources of information are used, to greegélexivity; as actors learn to
understand how others understand the issues, ingsuit increased legitimacy and
support for decisions taken; as actors are les$ylto oppose decisions they have taken
themselves, resulting in greater accountability sladsparency; as decisions need to be
publicly explained and motivated (see e.g. Reral.€1995; Coenen et al. 1998; Ridder
et al. 2005; Mostert et al. 2008).

The third institutional prescription, experimenbati is about planned interventions in
the social-ecological system and the monitoringhefr results (e.g. Lee 1999; Richter
et al. 2003). Full blown experiments are charaegetiby explicit hypotheses about
relation between interventions and their effectsgd &y comparison with reference
situations where no intervention was made. Theseddficult to implement in real

world governance settings, if only because treattagg comparable situations

differently results in opposition (Fischer 1995hi§’is why most experiments in reality
are “quasi-experiments”, which refers to the fdwtteither a control group was not
present or that no explicit hypothesis was fornadatbout the effects of the
interventions beforehand. Interpreted this way, iatgrvention or policy can be seen as
an experiment and a way of testing hypotheses ésgeWalters 1997; Pahl-Wostl

2006) and opportunity for learning. Indeed, leagnma key goal of experiments. In the
policy sciences, experimentation is viewed as dnéhe most rigorous methodologies
for factual learning, but the prospects for moritexdve forms of learning are often

deemed to be somewhat dimmer (see for instancadtid®95; Greenberg et al. 2003).
There is however a group of authors who suggedtdkperiments can function as
“boundary objects” for bringing in multiple stakdters. Even though the experiment
might have only a factual learning agenda, gre@#exiveness might be an additional
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effect as those involved in the experiment can owernetwork relations through
repeated interactions and the emergence of tregarib & Ingram 2009). This in turn is
expected to increase their capacity to deal wittetinty and change (e.g. Moberg &
Galaz 2005).

The fourth prescription of adaptive co-managemsrtbiorganize management at the
bioregional level such as a river basin, also whsrich a bioregion crosses
administrative boundaries. Among governance schplaie creation of institutions at
the appropriate scale is discussed as a mattepdiriization” (Ahn et al. 1998) or “fit”
(Young 2002). Both concepts refer to the congruencecompatibility between
ecosystems and institutional arrangements (Your@R 2fp. 20-22). The arguments
speaking in favor of the creation of a bioregioapproach are mainly related to the
perceived failures of existing resource managenmatitutions. These include lack of
recognition of interdependencies at the river-basiale; lack of cooperation between
institutions; lack of transparency, making the itngbnal structure difficult to
understand for “outsiders” and thereby limiting Ifpc) participation; overlooking of
problems that do not fit in established programy] &nally, the existence of a lax
management setting in which special interests saghfarmers and industry can
dominate (Schlager & Blomquist 2000 pp. 2-3). Rilkasin-scale institutions are
supposed to address these.

Lee (1999 p. 5) suggested a while ago that the “ldas been much more influential as
an idea than as a way of doing conservation sd falaptive co-management is
attractive as an idea but very hard to introducd austain in practice. Different
responses to this conclusion, which still holdg, possible. One is to submit adaptive
co-management as a Weberian “ideal type”, declatingly a hypothetical concept in
the abstract and a subjective notion which mighpiire practice but will never be fully
realized. Another is more empirical; this wouldahtuestions about what holds back
the introduction of adaptive co-management in liéalkettings, but also an assessment
of the consequences of non-implementation. Thislaris meant in the second vein.
Thus we follow Armitage et al. (2007 pp. 6-10), wtezently pointed to the need to
move beyond “the limits” of adaptive co-managemeand suggest “policy
implications” as a key theme for research, pointiaghe need for more insight on
enabling policy environments and “conditions of @la&e co-management success and
failure.” Questions to be answered under these ihgadelate to ways to establish
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cross-level linkages, the conditions for partngrsithat really share power, and ways to
move from instrumental learning to learning abquprapriate goals.

One way to empirically learn more about enablingyiremments for adaptive co-
management is to focus on case studies where tieepbof adaptive co-management
potentially has much added value but is not fuppleed, or not fully applied yet. This
article presents just such a case study, as wes focuihe world famous Venice lagoon
in Italy. The Venice lagoon presents a case studgre/the importance of water and
environmental management is profound and unceigairgbout future developments

loom large.

The present article attempts to bring the discusalmut the feasibility and efficacy of
adaptive co-management further by answering threestpns, centered on the
management of the Venice lagoon in Italy:

* To which extent is adaptive co-management currgmiicticed in the Venice

system?
* To which extent is learning taking place in the i¢ersystem?

* How is learning related to the implementation ornnomplementation of
adaptive co-management?

In the next section of this paper (section 4.2)describe our methodological approach.
In section 4.3 we introduce the social-ecologicatext of our case study. Then we
apply the adaptive co-management prescriptionshén dection 4.4 as a normative
framework to assess ongoing water and environmentahagement efforts to

safeguarding the Venice lagoon. In so doing, wevidem a critique of the current

safeguarding measures that are being implementiisimvorld famous city.

But just assessing the ongoing efforts in the iefagoon does not suffice. Furthering
the analytical agenda related to ACM also requitederstanding about the
consequences of the implementation or non-impleatient of the prescriptions in
terms of the central goal of learning. To analyeelevel of learning that is taking place
in the management system of the Venice lagoon,ppé/dhe typology of learning that
was described in this journal by Huitema et al.1®0 This means we pay attention to
cognitive, normative and relational learning tretels place in the management system.
An elaboration of this typology can be found intg®t 4.5 and in section 4.6 we apply
the typology to the Venice lagoon; in section 4&rnt we relate the levels of learning we
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have found to the implementation of the prescrigioWe conclude this article by
discussing our findings and providing suggestioos improving the management
system so as to increase the possibilities fonlagr(section 4.8).

4.2 Data and methodological approach

In this article, we base ourselves on scientifieréiture, archive analysis, newspaper
articles and interviews. Scientific literature imgés articles on adaptive governance,
learning and co-management and Venice managemestiiv& data used in this study
(available on the Internet and on request to thgamrzations producing the data
themselves) are the following:

* Legal documents: European regulation on water atdr@ management (i.e.
Water Framework Directive and Birds and Habitateclives) and relative
national and regional regulations to implement théadian laws and related
regional and local regulations on the safeguardintipe Venice lagoon (i.e. the
Special Law for Venice);

e Policy, plan and project documents derived from 8pecial Law and those
derived from the EU, national and regional legislatisted above;

» Assessment and thematic reports of national, rediand local agencies and
research centers, i.e. Veneto region, Ministry afiviEbonment, Venice
Municipality, Venice Province, Ufficio di Piano, Yieee Water Authority; the
material deals with: financing of the safeguardimgrks, state of the
environment of the Venice lagoon (i.e. water, seditrand ecosystems quality);
natural and socio-economic pressures and impacthetagoon environment
(i.e. climate change, clam fishing, commercial andustrial port, tourism);
socio-economic development issues (i.e. indusandl commercial port activity,
tourism, redevelopment of the industrial area);

« National and local newspaper articles collectedvbeh 2004 and 2010 dealing
with the safeguarding of Venice, water and envirental management.

* Reports, articles and documents published (eitheéhe website or on paper) by
a number of NGOs: Italia Nostra Venice Office, Aablea Permanente
NoMOSE, WWEF, Ambiente Venezia, VAS—Verdi Ambientecita.

10t



Governing Water and Environment in Times of Clima@teange

To broaden our sources of information, we intenadwhigh level policy-makers of
national, regional and local governmental agenciasjral scientists working for local
public and private research institutes and practdrs of local private and public
organizations. They all are knowledgeable aboutstfeguarding of the Venice lagoon
and in particular on water and environmental mameggg. The interviewees were
selected on the basis of their working position (wanted to cover all level of
government and the main sectoral agencies dealithgwater and environment), their
expertise, and their views on the safeguarding ehide (for this we relied on the
knowledge of the Venice system of the first authsee below for further explanation).
Sixteen out of seventeen experts contacted weeeviatved between March and June
2010. The interviewees requested to remain anongnand therefore a list of names is
not provided and interviewees are only referreyt@osition. The person that did not
accept to be interviewed told us to refer to thdosite as source of information and
opinion of the group (it was an environmental NGSix interviews were conducted for
this study and for a study on climate change impadtadaptation in Venice (see annex
2). During these interviews questions revolved adbalimate change and governance
of the Venice lagoon, whereas all other intervidamuised only on governance issues.
Questions asked on governance regarded optionstetiénges for the safeguarding of
Venice, the effectiveness and the impacts of th&tiag institutional arrangements, the
visions for the future of Venice and the policy dedo reform the current institutional
system.

To answer the first and second research questimnbave drawn on the interviews, the
legal documents, the key organizations’ policy, goamns and plan documents, the
NGOs documents and the newspaper articles. By zinglythis material we gained
understanding about actors’ perspectives, thewaorss and coalitions, authority and
power relations, informal rules, and discourseshensafeguarding of Venice and their
evolution in time. All this information was useddesess the level of implementation of
adaptive co-management and policy learning. Therpnétation of the results was
facilitated by the fact that the first author haisthand experience on the functioning of
the Venice system having worked for 6 years inrble of member of the technical
secretariat of th&Jfficio di Piano (UdP). This is a technical committee advising the
national government on priorities to safeguardingni¢e and its lagoon from a
physical, environmental and socio-economic perspeciThe first author performed
participatory observation, in the sense that she weolved in the preparation of and
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attended all 675 UdP meetings from October 200Bdoember 2010; this including
those (about one third) to which experts (policykera, practitioners and scientists)
were invited to report on specific issues regardivgsafeguarding of Venice. She also
had informal meetings (where she could ask questiovith the members of the
committee and the experts invited to report atud®. Finally, she was involved in the
drafting of all the UdP advisory documents and tagenreports. Most of this
information (minutes, notes, presentations) is iciamitial and could not be directly used
for quotation in this study. We did use the UdPisoly documents and thematic
reports which are publicly available.

Then, we addressed the third research questiomking the level of learning we found

with the implementation/non implementation of thelaptive co-management

prescriptions. By doing it, we could draw recomnei@hs on how adaptive co-

management could help improving learning in theesys When possible (i.e. data were
not confidential) we used quotations to supportfowdings.

4.3 The Venice lagoon system

The Venice lagoon is the largest coastal lagooth@fMediterranean region. About 60
km of sandy coast line separate the lagoon fromNbel Adriatic Sea. Three inlets
allow exchange of water with the sea (see Figutg 4An intricate network of rivers,
streams and artificial channels spanning on ab@@®knf of catchment basin ensure
the inflow of freshwater into the lagoon througlvesal estuaries. About 87% of the
total 550 kni lagoon surface is open to the tide, with the aloserfaces occupied by
fish farming. Land covers about 8% of the lagood @& spread over more than one
hundred islands, coastal strips, reclaimed landoamds.

The lagoon has a great variety of ecosystems @adliriet al. 1997; Ravera 2000).
Typical coastal and marine environments such ashasaand dunes stretch along the
littoral strips. Salt marshes, mud flats and shedlaut by a dense network of tidal creek
characterize the brackish lagoon basin, particuklwé northern lagoon and the central-
southern internal edge. Sea grass meadows grovegped lagoon beds, mostly along
the coastal strips, near the inlets. Typical frestter environments colonized by reed
and cattail are commonly found along waterways @wels estuaries flowing into the
lagoon.
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The world-famous city of Venice is located at tleautt of the lagoon. The magnificence
of its architecture and art and the natural envitent that support it have been
recognized by UNESCO which included Venice andatpoon in the World Heritage
List in the year 1987. The second biggest cent#rashistorical city of Chioggia in the
southern lagoon, which has a small commercial @otérge fishing fleet and a beach
area. Next to Venice and Chioggia, many islands taedlittorals are inhabited. The
population in the lagoon, however, has been degisince the late 1950s. At present,
the historical center of Venice has about 60,00@&Mitants, down from 170,000 in the
1950s (Venice Municipality 2010). Inhabitants mgstioved to the nearby mainland, in
the cities of Mestre and Marghera that are pathefmunicipality of Venice (see Figure
4.1). Since the 1930s Marghera has a chemical emdgihemical industrial area (“Porto
Marghera”) and an industrial and commercial pottich has grown to about 2,000 ha.
Nowadays the area is heavily contaminated, somaisindl plants have been
abandoned and a cleaning up plan is being implesdamtder the responsibility of the
Ministry of the Environment. The commercial porttiaity in, instead, expanding.
Outside the cities, agriculture is the prevailirsg wf land in the catchments basin.

Figure 4.1 The Venice lagoon, its catchment basimd the near-shore for planning purposes (yellow
line) and the location of the city of Venice, Mes& and Porto Marghera

||||||||||

s ] a0
Source:(Regione del Veneto 1999)

Humans, water and nature are profoundly interrélated influence each other to a
great extent in the Venice lagoon (Ravera 2000; .Negue-Thetis 2006a; Rinaldo
2009). Nowadays, morphological instability and waéwel variation represent the two
major threats for the physical survival of the lagoThe lagoon morphology depends
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on the equilibrium between the amounts of solidemak brought by the sea and the
rivers and the erosive forces of waves and tidalecus inside the lagoon basin. The
diversion of the major rivers and the reconfigumatof the inlets morphology (started in
the 18" century), the dredging of deep navigation chanielthe 28' century along
with wave motion and modern clam harvesting teaesghave caused severe erosion
and the progressive transformation of the lagoém amarine environment. In the last
decades alone, the surface area of the salt ma(sysal lagoon morphological
structures) has been reduced by one third (Mag.@&ddwetis 2006a). Water level
variation in the lagoon is a phenomenon driven idgst and storm surges occurring
mainly between November and February. Due to nbaund human induced subsidence
and sea-level rise, frequency of high waters thlaadf more than 10% of the city of
Venice (up to 99%, depending on the event) hagasad from 1-2 times a year to 8-10
times a year. Each high water event floods thedagarban centers for a few hours
causing damage to the economy, discomfort for iithiats, and degradation of urban
infrastructure.

Human activity in the lagoon and wider basin (ireustry, fishery, commercial and
industrial port, agriculture and tourism) is resgibte for contamination, ecosystems
deterioration and degradation of the historicay @t Venice. High waters are major
source of urban degradation which is visible in #ging of historical buildings

foundations, bridges and urban infrastructure (6ect997). The loss of typical habitat
and biodiversity is the major consequence of thestaction of touristic infrastructure
on the coast, clam harvesting techniques and mmatsbtransit (Mag.Acque-Thetis
2006a). At present, climate change is consideredobthe possible major drivers of the
future alteration of the lagoon ecosystem and ofenfiequent high waters in the city of
Venice (Sestini 1992; Cecconi 1997; Mag.Acque-CVR97; Mag.Acque-Thetis

2006a).

National and local governments have been addresssgafeguarding of Venice and
its lagoon, i.e. human safety, urban degradati@hemvironmental deterioration, since
the early 1970s. At that time the Italian governtresiablished a specific safeguarding
regime known as the Special Law for Venice (Amarosil996, 2002; Bevilacqua
1998). The regime set objectives, responsibiligtruments, measures and economic
resources for carrying out safeguarding activiiilesVenice. Major goals were the
protection of urban centers from floods, the priddecof coastal strips from erosion and
sea storms, the re-establishment of the hydro-gegmological equilibrium of the
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lagoon, the abatement of water pollution both ie datchment basin and the lagoon
basin, and the promotion of socio-economic devekunof the historical lagoon
settlements (Italian Republic Law n. 171 of Aprdtlh, 1973; Italian Republic Law n.
798, November 29th, 1984). An integrated systerstofm surge barriers at the inlet
and local defenses (i.e. raising public pavements r@storing banks) to protect the
urban centers from high waters are two major itfugsural works under construction.

At the national level, the Ministry of Infrastruceuand Transport is involved in the
management of the lagoon through its local braribk, Venice Water Authority.
Dealing with water management and navigation comtrahe lagoon since 1907, the
Authority is also in charge of the planning and @k®n of most safeguarding works
delegated by the Special Law (Law n. 171 of 16 ApA73; Law n. 798 of 29
November 1984; Law n. 139 of 5 February 1992). Wake carried out by a private
concessionaire of the Ministry of Infrastructuredamransport, named “Consorzio
Venezia Nuova” (CVN). The CVN is building the storsurge barriers, the local
defenses and the coastal defenses. It also imptemeenplan for morphological
restoration including reconstruction of morphol@jistructures and natural habitats.
Scientific studies and systematical monitoring It tagoon environment are also part
of the CVN activities.

The Special Law implies that the Veneto RegionMbaice Municipality, the Chioggia
Municipality, and the Safeguarding Commission foenite are involved in the
management of the lagoon. The Veneto Region iharge of abating water pollution
in the catchment basin of the lagoon. This is @aaf 2,000 krhcounting 4 provinces,
108 municipalities (including the Venice and Chigiylunicipality) and more than 1
million inhabitants. The region allocates the Specaw funds to local authorities (e.qg.
municipalities, water bodies, land reclamation cotig) in the territory of the
catchment basin. The Venice and Chioggia munidipaliare in charge of the
maintenance of historical, cultural, architecturatitage and of supporting local socio-
economic development, even through their own peivabmpanies. Finally, the
Safeguarding Commission for Venice expresses higihg advice to project developers
and approving authorities on all building works aeditorial transformation planned
by private and public bodies within the Venice lagoThe committee still operates
although it should have ceased its activity afterregional plan for the safeguarding of
Venice had been approved.
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Decisions about major safeguarding works and dilmcaof financial resources are
taken by an Inter-ministerial committe€Egmitatong in which also the regional and
local governments are represented. In 2004, thiaritgovernment decided to support
the Comitatone with a technical advisory CommittssledUfficio di Pianowhich is a
mixed committee of national and international ekpend local policy-makers. To
increase the effectiveness of some interventidms,aidministrations implement joint
actions through specific inter-institutional legagreements. From 1984 to 2009 the
government has allocated about 10.2 billion Eurosathieve the safeguarding
objectives, of which 8.8 billion Euros have alredmben spent. It is now assessed that
another 6.1 billion Euros are needed to enablectirapletion of the safeguarding
activities as intended at the time the Special ktagime was passed (Ufficio di Piano
2010a).

Beside the Special Law regime, the Italian Watew [(aaw n. 183 of May 18 1989)
established regional water boards. Because the Veatesaved the competences of the
Venice Water Authority, the Alto Adriatico water dral that comprises five river basins
including Venice does not have authority over thgobn. The new law (Legislative
Decree n. 152 of April "8 2006) transposing the EU Water Framework Direc{Di.
2000/60/CE) changed the water governance systeenwaker boards are to be replaced
with Water District Authorities having jurisdictioaver much larger districts. In the
interim, the water boards together with the redi@uninistrations are responsible for
the management of the water district. The Venigeda falls into the Alpi Orientali
District that encompasses 13 river basins strefclomer three regions and two
autonomous provinces and two water boards i.eAttteAdriatico and the Adige. The
Venice Water Authority competences over the laga@nunchanged.

In the next sections we review to which extent gusernance regime is in line with the
prescriptions of the adaptive co-management, thenéxo which learning is taking
place, and what is the connection between the ppéisnis and learning. In the section
that follows, we analyze the extent to which thenide lagoon management regime
conforms to the prescriptions of the adaptive cormg@ment literature, starting with the
idea that governance regimes should be polycergnd,then moving to the issues of
participation, experimentation and an approachagetosystem level.
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4.4 Implementation of adaptive co-management in the Vaoe lagoon

The complex division of responsibilities and théesive set of public and semi-public
authorities involved in the management of the Veragoon suggest that the system
indeed exhibits a certain degree of polycentrigitythe sense that power is shared
between many actors with overlapping responsiegditiPolycentricity is not only about
the sharing of control; it is also about the fraadof local authorities to apply policies
fitting with local preferences, and in this respia system does not exhibit polycentric
features as a national agency, i.e. the Venice MWatthority, and its concessionaire the
CVN are influential actors in the system as theyycaut major infrastructural works.
Furthermore, for polycentric institutions to beeeffive wide cooperation is crucial.
Also in this respect, the system does not exhibilyqentric features. Problems of
leadership are claimed to exist; hierarchical appoto decisions and lack of trust due
to long-lasting institutional disputes, in factateto insufficient cooperation among
public actorsifterviews: practitioners, scientists, public oéfis, April-June 201).

By empowering the Venice Water Authority and the NCYo carry out most of the

safeguarding works, the Special Law took away |Ipcaver. In fact, although these two
organizations are operating purely at the locakllethey base their activity on the
national agenda. They directly bring their projeciposals and their request of funding
to the national government via the Inter-ministec@mmittee. Although represented in
the committee, the local authorities have not ashminfluence as the national

authorities. More room exists for the Venice mypadity to influence decisions within

the Safeguarding Commission for Venice, which isdenap of local experts. In this

decision-making arena the municipality succeedegrs¢ times to make its position

prevail. The commission, however, does not disalissafeguarding works (e.g. some
construction aspects of the storm surge barriers wet discussed here).

Orchestrating all institutions in the Venice systaquires a lot of collaboration which
is difficult to accomplish because governments hditerent levels of influence on
decisions. The Venice Water Authority and its caso@naire are major actors. They
successfully network within the national governmiemit do not succeed to link with the
local authorities and part of the community. Haviagdirect relationship with the
national government contributed to an undervaludtte need to create local support to
national decisions. In addition, as technical orz@tions made up and headed by
technical expertise, their mission is to have sadeding works done more than building
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bridging and bonding social capital. In reactioriitat, local authorities, particularly the
Venice Municipality and several environmental greupeveloped an opposing and
sometimes ideological attitude towards most natiafecisions, the Venice Water
Authority and the CVN ifterviews: public officers, practitioner, June 201 The
defensive strategy of the Venice Water Authorityd ahe CVN and the offensive
strategy of the Venice Municipality often turnedainnstitutional disputes and into a
major barrier to cooperation as institutional cmtél gradually eroded trust among
actors. This long lasting situation impaired thegbility to build consensus over major
safeguarding works such as the storm surge bar@rsthe national political agenda
since the mid 1980s, this project has always beg@osed by the Venice Municipality,
environmental and citizens groups and a numberochll scientists. Their main
objections focus on the threat to the lagoon’s@giohl balance and the high cost.

On top of that, a desire to streamline rooted ihiexarchical governmental culture
(Arian & Barnes 1974 p. 601; Keating 1997 p. 39&dK Smith 1997; Huysseune 2003
pp. 219-220) leads every public agency in the eai®a to claim leadership or greater
control over the lagoon. The Venice lagoon is aqueicase in Italy where a national
governmental agency (the Venice Water Authority)s havater management
competences. Having water management competenedlststerritory but the lagoon,
the Veneto Region calls for complete water managémentrol. On the ground of the
safeguarding of Venice according to the Special Litv Venice Municipality calls for
greater freedom to decide safeguarding policiesr atge territory. In general, this
attitude hampers cooperation and the possibilitgttain more efficient environmental
management.

Cooperation takes place to some extent in the éesystem. To deal with overlapping
responsibility and jurisdiction, governmental ageecmostly use inter-institutional
agreements by which costs of works are shared Hicthbprocedures simplified. This
form of agreement is used not as often as necedsamever. Governments close such
type of deals after long negotiations, only wheeré¢his a clear benefit for them and
their authority is not questioned. Most inter-itgiobnal agreements in Venice, indeed,
reflect the need to “rationalize” the available a@xes and overcome complicated
overlapping competences. One example is the Institutional agreement of 3 August
1993 between the Venice Water Authority, Venice Mipality, Veneto Region on
flood protection and urban infrastructure maintearthe so called i.e. "integrated
project” by which the Venice Municipality is in aige of restoring banks, building
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foundations, bridges, utility shafts and raisindlptipaved areas in the city of Venice
(following the prescription of the Special Law r89lof 1992). Not all agreements like
this are fully implemented despite the good intmmtito cooperate. The inter-
institutional agreement of October 31, 2003 betwéeneto Region and Venice Water
Authority on environmental monitoring in the lagodine catchment basin and the near-
shore sea is one of them. It established a tedhba=ad to coordinate and rationalize
the water monitoring activity. The objectives wenaly partially achieved, being the
two administrations able to rationalize the watesnitoring infrastructure but not to
unify the water monitoring systems under a singlerdinating authority.

Turning to the issue of public participation, wenaserve that there is no tradition of
public participation and the decision making cuétis not favorable to it (Dente et al.
2001; Giupponi et al. 2001; Giupponi & Brochier 20&ors 2001; Suman et al. 2005).
Despite some progress in encouraging public invoksmt in decision making (also in
fulfillment of EU requirements) past experienced dot produce successful outcomes
(Sors 2001). According to Giupponi et al. (200Xtéas contributing to this include the
endless debate on Venice future, the complex ae@sbiand institutional context, the
high number of actors involved and the numeroudlicting interests. Findings of
Dente et al. (2001) indicate that the public cotatigdn process is dominated by
environmental groups. This is a pity because atberetal actors, however, also have a
high level of awareness of local issues (Giupporale2001) and their participation in
the management could be beneficial for understgnthe functioning of the Venice
social-ecological system. Another aspect that msgodirage public participation is that
the center of coordination for the most relevariégaarding decisions is far removed
from the local community. All meetings of the Intainisterial committee, in fact, have
always taken place in Rome. The local authorityedal without succeeding, for a
meeting in Venice when the committee had to makmomant decisions in the past, for
example about the storm surge barriers. Meetingeimice would have been a signal of
openness towards the local communityerviews: practitioner, scientist, April 2010

Although in principle open to all relevant staketet, public participation regarding
the safeguarding of Venice remains at the levelludit Arnestein (1969) calls tokenism
as participatory forums are not used a lot and naoguments brought forward by
participants are commonly ignored. In this regalet undergoing discussion about
reforming the Special Law is the most recent examfpl the year 2010 the national
government appointed the Minister of Public Admirsson and Innovation to
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coordinate the reform of the law. The Minister anigad three rounds of meetings with
stakeholders in July 2010. At each round he seggratet (for about one and a half to
two hours each) the institutional stakeholders.(¢hg@ Region, the Venice Water
Authority, the local municipalities, the provincgbe Port Authority), and the societal
stakeholders (e.g. industrial and tourism assariafi labor unions, environmental
groups). During the meetings the Minister illustdchthis ideas for the new law and
asked for written comments and suggestions to Imel $@ a short time. He also
launched an on-line forum on the issue. In Novemb@t0O, the Minister finally
published the draft law on the web and presentdd the institutional stakeholders
during separated meetings. For the public there m@smore official forum for
discussing the draft law. Environmental groups, neooic associations, interested
citizens therefore had to express their opinionsuph the local media. Recently, a
group of citizens and environmentalists wantedssist to the presentation of the draft
law that the Minister was giving to the local authes but they were not allowed
because the meeting was only for the authoritieen@hi 2010). Looking at the
Arnstein (1969) ladder of participation, all relevatakeholders have been “informed”
through public meetings and “consulted” through tpportunity to present written
comments. Neither follow-up nor further informatidras been provided to them,
however. In addition, it is not clear how and toiethextent the different contributions
have been considered in the draft law. Mechanigmsutld consensus over different
expressed preferences are also not clear. A thoeghnprocess with only three short
meetings plus written comments is, in fact, nofisint to solve the complex issue of
the governance of Venice. On the side of the cwdiety, the number of contributions
(about 40) and the limited debate on the web foanenalso indicative of the not yet
established culture of public participation in ¥enice system.

The fact that opportunities for interaction, regr@stion and dialogue are so limited has
a sad consequence in that a number of disagreemenmis decisions turn into conflicts
and are subsequently brought to the courts. lomiabf court cases were almost always
environmental groups whose comments had been disted; sometimes they were
joined by other actors, most often the local authoFor them, the court is the last
resource to try to have an influence on decisiapstry to improve the quality of the
decision. Sometimes, going to court is also aegrato oppose decisions, for example
by blocking works (as long as a case is in coulicpceffects/actions are suspended)
(interview: practitioners, scientists, April 20L0This attitude shows unwillingness of
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actors to compromise, which often may be disadymaas. The case of the storm surge
barriers is emblematic of the described situatiboring the years, environmental
groups (often joined by the local municipality) bgwesented nine appeals (all rejected)
against the construction of the barriers to the Aastrative Regional Tribunal (TAR)
and the Council of State. Since 2003 the case Isasbaen brought to the attention to
the European Court of Justice by WWF and otherrenmental groups for violation of
the Bird and Habitat directives (dir. 79/409/CEH atr. 92/43/CEE). In the year 2005
the court decided to open an infraction againsy kath the motivation that measures
to prevent deterioration of the EU protected habiteere not sufficient. Finally, in
2009, the procedure was closed after the Italiareigonent committed to fund a plan of
compensation measures of about 200 million Eurdst@amave a third party monitoring
the construction works. Environmentalists (andneclly the local authority by joining
the court cases) had always openly declared tlagibg the case to the court was the
only way to try to prevent the barriers to be comded and, after works started, to stop
the works (about the latter, they partly succeeaedluring the trial with the EU, the
works had been stopped for about one month). Enwientalists and other local groups
together with the local authority had never beelingi to compromise their position
even after the decision to build the barriers waslen This attitude led the local actors
to lose important opportunities for including inetlproject changes that may be
beneficial to the community. One of these is thesgality to use the underwater
tunnels of the housing of the barriers to connleetlittorals to the main land through a
metro line. Now that the housings of the barriams laeing constructed, making this
change (if still possible) would be very expensilfethe actors had been willing to
compromise during the past years, this change nfiglve been introduced in the
project at an earlier stagmterview: public officer, June 2010

Interestingly, there are also some examples whéeakelsolder involvement has
increased. In the late 1990s a co-management ameaTg was initiated by the Venice
Water Authority and the Venice province for thelshshing sector. In the 1990s, free
clam harvesting in the whole lagoon was causingogerenvironmental impacts
(particularly erosion and disruption of eelgrass admvs). Therefore the local
governments decided to deny the sector from freesacto the resource to farming in
granted areas. The governmental bodies engagestrfisin collectives in the decision-
making process and the planning of the managenfahieaesource. Although in this
transition phase several operational problems havdéound a solution yet, the adopted
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approach resulted in having the regulation largaetgepted. Indeed, about 1,350
fishermen entered into the circuit of which moratth0% was previously without
fishing license (G.R.A.L. 2010). With this new pmfithe environmental impacts of
clam harvesting are more under control. lllegahifig, however, is still source of
degradation of the lagoon. Despite this single casewe have seen participation
remains at the level of tokenism in the Venice exyst

The third prescription we are interested in is expentation. Experimentation as
research methodology to provide scientific basisefovironmental management is well
established in the Venice system. In general, exats are mostly confined to
scientific domains such as water, ecosystems mamageand related technical and
technological studies, whereas evaluation of padici(considered themselves
experiments) is missing. Furthermore, the integti@h and use of knowledge is
frequently questioned and politicized.

Whether experiments for environmental managemext te changing policies or not
depends on the specific management sector. Thehwological restoration and the
reuse of sediment dredged from the lagoon charfoelmorphological restoration are
two key examples of experimentation leading toedéht policy outcomes. Feedback
knowledge from past reconstruction of morphologistiuctures has been used to
improve technical and operational practices. Thigvation and new knowledge have
been the foundation of the new morphological regton plan under development (the
final plan will be ready in 2011). Next to draw past experiments, the whole process
of revision of the morphological plan was an “expent” itself in the sense that it was
conducted differently from the previous plan. Fbe tfirst time, in fact, a broad
interdisciplinary group of local and national sdists covering different perspectives,
especially on morphological models of the lagooas\wvolved in the development of
the plan. This led to the adoption of an ecologmaispective in the reconstruction of
morphological structures by integrating the morplgalal model with an ecological
model. Not all scientists involved, however, argmawith the final plan. Some of
them think that having involved a broad scientdmmmunity did not suffice to fully
challenge the old approach to morphological restmabecause a free flow of ideas
was not always possible. The whole process of kedgeé generation was controlled
and results had to be processed and approved ledorg shared iterviews: scientist,
practitioner, April 2010.
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The reuse of dredged sediment for morphologicabrason in the lagoon is, again on a
scientific ground, an example where experiments @oltty change do not go hand in
hand. As a matter of fact, scientific knowledge t@®n accumulated much more
rapidly than the policy system could absorb. Thetqumol of April 1993 among
Ministry of Environment, Venice Water Authority, Weto Region, Venice Province,
Port Authority, Venice Municipality and Chioggia Migipality on environmental
safety criteria for the excavation, transportatioml re-use of sediment extracted from
the Venice lagoon channels is a regulation thassdi@s dredged sediment in four
categories of uses according to their level ofygmh. The classification is based on
standards of total concentration for a list of sabses. On the one hand, there is an
enormous need of sediment for the morphologicalorason. On the other hand,
according to this classification, most dredged reedit is slightly polluted (so called B
category) and cannot be used for the morphologezinstruction and has to be safely
stored at very high cost. In the past decade, abgtudies conducted by the Venice
Water Authority and international scientists haveved that using this category of
sediment for morphological reconstruction is safd #hat it would be wise to revise the
sediment classification using a risk assessmentoapp rather than standards. This
would allow a more effective use of the lagoon seit. All institutions that signed the
protocol agree on the need to revise the reguldtiagmot on the proposed approach to
adopt (Ufficio di Piano 2010c). Consequently anlea@on of current safety norms has
not been started and it is not facilitated by tsitons at present. In particular, the main
arguments of skeptics are that: the risk assessapgmbach is not completely objective;
studies conducted by the agency that would mosgfiieinom changing the protocol
may be biased and therefore not reliable; the sigdeapproach is not in line with that
adopted by the EU, which sets standards to asedsaent quality in the context of the
WED; the list of substances will have to be extehttebe in line with the national and
the EU regulation and therefore it may happen thanging the current norm would
reduce the suitable sediment for morphological metraction public officer, personal
communication, September 2018 new window of opportunity to start evaluatitige
current regulation comes from the monitoring prograf the WFD. The monitoring
will be conducted by different public agencies.(iteshould be impartial) and will
reveal the level of contamination of the lagoonimedt for a higher number of
substances than those included in the protoc@ihdings will support the results of the
previous studies, the revision of the protocol mighally enter the agenda of the local
policy-makers fublic officer, personal communication, Septem!gsrQp
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Thinking of policies as experiments and conseqyeadijusting them according to the
level of attainment of the outcomes is not commaidye in the Venice system. The
Special Law is the foremost example coming to mimthis regard. The establishment
of the Special Law for Venice could be considerad major policy experiment (Dente
et al. 2001). The governmental framework is grodnde a centralistic government
tradition in which solutions are searched by exgert the basis of problems identified
at political-governmental level and actions areeblasn inter-institutional coordination
and rational planning (Dente et al. 2001). Whethées framework succeeded or not to
achieve the safeguarding goals means evaluatingutsomes and impacts from a
policy science perspective with the ultimate goatdvise the regime if necessary. The
current process of reforming the Special Law is based on such an evaluation,
however. The closest example to an evaluation tliiie is the study of Dente and
colleagues (2001) suggesting that the centraligteernmental system set by the
Special Law has substantially failed, mostly beeatl® coordinating institutions (i.e.
the Inter-ministerial Committee and the Safeguayd@ommission) add up to the
decision-making process instead of simplifyingTihe authors also suggest adopting a
governance approach grounded on a shared visithre dfiture (Dente et al. 2001).

Interpretation and use of scientific results isagpect of experimentation that is critical
in the system. Examples of disputes about validityl interpretation of scientific
knowledge range from the mathematical models fer ripresentation of the lagoon
system, to the possible solutions to prevent higitevs and the typology and
technology of the mobile barriers. Sometimes tltBsputes have also been politicized,
particularly those regarding the mobile barrierseQ@najor reason for this situation is
that there is a high number of organizations gemgyascientific knowledge in the
system (we counted nine) and no agency to coosliregources, orienting research
studies and evaluating research outcomes. An attemgstablish such an agency was
not completely successful. The organization (caledRi.La.) was established but does
not have coordinating functions of the knowledgeeayated by the local agencies. It
succeeded to channel national and European resotinceugh a number of joint
research studies to which local research institpgeticipated, however. The fact that
research organizations most often act as possesdodata and information and
generally lack confidence on each other scientégults contributed to partially fail this
attempt.
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Finally, we look at the bioregional approach as feature of adaptive co-management.
The first attempt to adopt a bioregional approatithe water management sector in
Venice dates back to the sixteen century. At thiate tthe Republic of Venice
established the Venice Water Authority with watesimagement responsibility over a
broad territory to ensure hydraulic safety and gaton in the lagoon. Spanning from
the Alps to the lagoon the territory included saVewatersheds influencing the
hydraulics of the lagoon itself. After the end bétRepublic (1797) the Venice Water
Authority had its competences and covered territbrgnged several times. In the year
1907, finally it was re-established as local agentyhe Ministry of Public Works
(today’'s Ministry of Infrastructure) with water magement competences over the
lagoon of Venice and the watersheds related tioydisaulics. With the establishment of
the regions in the 1970s the environmental managecwnpetences were gradually
transferred to this level of government. This clemggarded also the Venice Water
Authority which passed the river management conmuet® to the regions in the 1980s.
To date its jurisdiction is limited to the lagooasin and some areas outside. According
to Rusconi (2002), the Venice Water Authority s @id configuration was a successful
example of river basin management approach which suggested to be extended to
the whole country before the regions were estabtistHe also argues that the
fragmentation of the competences led to less @ffettydraulic safety. Particularly, he
points to important services that were unitarilpywded such us flood control and
regulation of water uses. Now that these servicessapplied by different authorities,
the limited available resources are spread on nsamgil uncoordinated interventions
instead of unitarily planned, thus reducing therallesafety of the region.

With the establishment of the water boards in 1889 concept of management at a
river basin scale entered the Italian law. The wiatards, however, did not have formal
decision-making power over the lagoon, that renthinader the jurisdiction of the
Venice Water Authority. In more recent times, théDVofficially brought the river
basin management approach in the European counthestransition towards the new
river basin management system (see descriptiomdtion 4.3) is, however, difficult.
The establishment of a Venice sub-district inclgdthe lagoon, the catchment basin
and the near-shore sea is hindered by issues okrgap, authority, tasks and
responsibility distribution. In particular, the &on Region and the Venice Water
Authority demand the leadership of the districthawity in force of their current
competences, territory covered, skills and knowdedthis situation has come to the
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point that to comply with the EU deadline, thesevegoments cooperated for the
development of the water management plan but tbaldaot agree on the governance
issues and therefore the sub-district has not lesgsblished yet. In the interim the
existing water boards will implement the plan ie thhole district.

Now that we have analyzed the water and environahenanagement practices in the
Venice system according to the prescriptions ofpida co-management, we want to
investigate the consequences of the implementabon/implementation of the
prescriptions in terms of learning. To guide oualgsis, we first conceptualize learning
in the next section.

4.5 Conceptualizing policy learning

In this article we are interested in the learnihgttis taking place in the governance
system surrounding the Venice lagoon. One of the ddivities of the governance

system is the production of policies that will stés interventions in the ecosystem.
Thus we are interested in policy learning, whichcae define as “relatively enduring

alterations of thought or behavioral intentionst tresult from experience and that are
concerned with the attainment (or revision) of pupblicy” (Sabatier 1998).

Apparently, the distinction between different degreof learning is useful as many
authors suggest typologies on this basis. Mostoasitistinguish between a technical
level and one or two “conceptual”’ levels at whielarhing can take place (cf. Foil &
Lyles 1985; Hall 1993; Argyris & Schon 1996). Redev here is the conceptualization
of Argyris and Schon, for whom single-loop learnisgwhen a mismatch is corrected
without changing the underlying values and staiws tipat govern the behaviors” (see
Argyris 2003). Double-loop learning, by contrasmplies the mismatch being
“corrected by first changing the underlying valaesl other features of the status quo”
(Ibid.). The similarity between this type of leargiand “moral development” (see later
in this section) is obvious. Deutero-learning, fipareflects on the institutional context
for learning within an organization, and pertaiasjong other things, to the awareness
that the organization needs to learn in the fitate (Ibid.).

Within the literature, three critical aspects arl@ng have been identified, namely: who
learns, what is learnt, and to what effect? (Ben&etiowlett 1992). The literature is
fairly imprecise over what exactly is meant by thdkree aspects (Armitage et al.
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2007). However, they provide a useful frameworkuatbwhich we can understand how
learning in an appraisal process may lead to neftexive critiques of policy goals.

As to the question about who learns, the basiingdisbn is between policy makers and
societal actors. Some authors, such as Hall (1988)ely focus on the lessons that
policy makers draw from their experiences, whehgers have shown greater interest
in the way in which (groups of) societal actors;lsas “advocacy coalitions” (Sabatier
1998) or “epistemic communities” (Haas 1992), leanhether in interaction with
policy makers or not. Obviously, the way the gehpublic learns about policies is also
relevant, but this is the topic of a different fgture, the literature on agenda formation
and agenda setting (see e.g. Wanta 1997; McContlig.20

As for “what is being learned,” most writings onlipg learning distinguish between
different types and different degrees of learnisge( Swartling & Nilsson 2007).
Regarding the types of lessons learned, we caniomelYebler et al. (1995), who
suggest that there is a difference between therlitiog enhancement” of parties, i.e.
the acquisition of knowledge, and their “moral depenent”, i.e. how individuals come
to be able to make judgments about right and wrddipers have pointed to the
importance of what we may refer to as “relatioredrhing.” This type of learning
relates to issues such as trust building, chang#sei ability to collaborate, and changes
in the ability to understand another party’s gaatsl preferences (see e.g. Imperial &
Hennessey 1999; Imperial 2005).

Table 4.1 Types of policy learning measured

Typology of policy learning

Cognitive learning Factual learning without changimglerlying norms, values, belief systems
Normative learning Learning encompassing a chamgeims, values, and belief systems
Relational learning Enhanced trust, improved undadihg of mindsets of others

Source:(Huitema et al. 2010)

As to “what effect” policy learning is intended fahe overview of Bennett and Howlett
(1992) suggests that most authors associate plel&ying with policy change, in the
sense that they only want to speak of policy lesgnin cases where policies have been
modified or new policies have been adopted. In opmion, this is a dubious
assumption, for two reasons. The first is thatqylkhange is often a result of other
factors than policy learning. One can think of aj@s in government, bargaining
between parties in the policy process, the emerm@figowerful lobby groups, etc.
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Secondly, even if policy learning does occur, ieslmot always express itself in the
form of policy change, but may equally well resmlta better foundation for existing
policies. This could also be seen as a form ofcgdikarning, as the evidence base for
the current policy would have increased in suchsec

4.6 Exploring the level of policy learning in the Venie system

In this section we analyze the level of learninkjrtg place in the Venice system. We
focus on what is learnt according to the cognitivermative and relational learning
framework illustrated in the previous section andwho learns, i.e. policy-makers,
scientific community and general public.

Cognitive learning takes place mostly within theestific community in Venice. Large

investments of national, regional and local goveents in scientific research have led
to improved environmental management practices {bey morphological restoration,

the storm surge barriers). Problem framing andisghare approached at a very
technical and engineering level. Solutions consishfrastructure with high technical

and technological knowledge content (e.g. the st@uinge barriers). Specialized
experts, most commonly engineers coming with yeafgeld practice, cover high level

decision-making positions in the field of water amavironment management at all
level of government (e.g. water boards, Venetoargi/enice Water Authority, Venice

province and municipality). The general public gt of the scientific community in

Venice perceive this approach to environmental rgameent to be too much technically
oriented and lacking of an interdisciplinary pexgpe able to integrate the ecological
and the social dimensions of the lagoon systemner{iews: practitioners, scientists,

April 2010) Scientists, for example, call for a more integdatnanagement approach of
the lagoon not only limited to study the systemtfes purpose of infrastructural works.
For the first time, the new morphological restaratplan actually goes in this direction
by including an ecological perspective in the inggtions.

Collective cognitive learning is limited due to kaof free flow of information and
knowledge. Scientists and policy makers are gelyeralt open to share knowledge
with the public either because there is no culwfr@articipation or because they are
afraid of engaging in long-lasting discussiantérview: practitioners, June 20)0
Opportunities for the general public to learn astnicted to information provided in the
participative window of a number of decision-makrgcedures where participation is
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required by law (e.g. water and nature managemans) In these occasions room for
the public to bring its own knowledge about thetsysis limited to written comments,

with a few venues for in depth discussion. Lackesources also limits opportunity for
the public to develop their own knowledge. Increghj, collectives of citizens organize
themselves to gather scientific information on filmectioning of the lagoon ecosystem
and on impacts of all ongoing infrastructures vam4mstitutional channels (interview:

scientist, April 2010; Zanella 2010).

Policy-makers tend to learn from scientific evideras long as this stays within the
established paradigm. Whenever, the consolidatactipe is questioned, lack of trust
among actors instills doubts on the new scienkfiowledge thus making cognitive

learning difficult as in the case of the protocol thhe reuse and disposal of dredged
sediment in the lagoon.

Court cases seem to be one of the few optionshpublic, the scientific community

and policy-makers to factual learning and to inseeaconfidence on scientific

knowledge. In court, in fact, the parties do thiegst to prove their arguments by
bringing the most accurate, updated and complétatifcc knowledge. In addition, the

independent technical advice to the court bringditehal knowledge that can help
overcoming reserves about the parties’ knowledgeiasndependently generated.

Turning to relational and normative learning, warfd little evidence. With reference to
relational learning, we see that reciprocal trust anderstanding does not improve and
network relations do not evolve that much withird atross the three groups. Some of
the reasons for this to happen are that the govamtahsystem is rather stable and not
much open to new people; scientific knowledge is fody shared; and court cases
annihilate trust among actors.

The Special Law framework has shaped networks aatitions in the field of water
and environmental management for more than 30 yParsicularly, during the past ten
years the system has been characterized by a kitbility. High level policy-makers
have not changed (e.g. in the Veneto Region, Vdpaiogince, Venice Water Authority,
Port Authority) or have come back into power (&gnice Municipality). These people
had time to develop and consolidate networks witticg-makers, the scientific
community and the public over the years. They &lgitt institutional memory in the
field of environmental management. More recentgtween the 2009 and 2010, in a
very short time a number of these policy-makersegitetired or was replaced. On the
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one hand, institutional memory suddenly disappeasadhe other hand, a window of
opportunity for new people to enter the governasystem and develop new coalitions
and networks opened. However, a number of theseypolakers did not leave the
system but had a position in other local publicamigations, therefore a real change did
not occur and room for improving relational leagiremained limited. New alliances
seem to be emerging within this new configuratidngovernmental actors. These
alliances may turn into more relational learningthe future. These new connections
reveal a smart strategic reorientation of some gowental and private organizations.
In particular, a new coalition among the Venice Mipality, the Venice Water
Authority and the Port Authority has formed to sogghe construction of an off-shore
petrochemical and container-ship harbor. The siscokthe Port Authority to revitalize
this old project (it was already in the 1984 Spletew) can be attributed to its new
leader and the broad national and internationalvewt that he built during his past
political activity as mayor of Venice, minister bffrastructure (to which the Venice
Water Authority belong) and European commissiorar tfansportation. It is also
interesting to note that since interests alignedtlos project the historical political
opposition between the Venice Municipality and Yfenice Water Authority about the
storm surge barriers seems no longer an issusg, tiowever, too soon to say whether
this new coalition will generate greater trust andperation among actors and therefore
better relational learning. The fact that these meaders have known each other for
long time may, in fact, be a barrier to better ustdnding of reciprocal goals and
preferences. The reaction of the general publihi¢oemerging coalitions is something
to expect too. So far the crystallized network tizen’s groups and environmental
organizations and the scientific community seemtodtave engaged in new pattern of
relation with these actors. The environmental gsolyave started contesting the
approach of “building massive infrastructure” atugon to multiple problems as soon
as the project was presented.

Looking at the scientific community, in general, fo&ind that collaborative networks
and trust have not improved that much over thesye@ne reason is that part of the
local scientific community still opposes the storsurge barriers in advanced
construction. This, for example, is a barrier te@anstructive discuss on the future
management of this infrastructure. We have alreagyntioned a second reason, i.e.
knowledge in the system is not fully shared. I tleigard, some scientists considers the
new morphological plan as a missed opportunity beedhe wide number of scientists
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involved could not build much trust and increasedarstanding of each other
knowledge due to a limited flow of informatiomterviews: scientists, April 2010

The general public, in particular environmental asmgations (but also scientists and
policy-makers) have often missed the opportunityntprove their network and build
trust within the system by taking disputes to thart In court the parties learn how to
place themselves in opposition to each other. Bftisude demolishes trust, do not
support reciprocal understanding and discouragperation. In this regard, court cases
are missed opportunity to improve relational leagni

Finally, we also found little normative learningtiin the three groups. Among policy-
makers it looks like old solutions are regeneratede than new ideas developed. Now
that the discussion about the most controversifihstructure, i.e. the storm surge
barriers, has come to a resolution, the Venice Watathority and the Venice
Municipality have started changing perspective aliba safeguarding of Venice. In
recent times, they raised on the media the issatewlo of the three goals of the Special
Law can be considered achieved as most hydraufrasinuctural works are either
completed or under construction and the environaleptotection is in progress
although there are some delays. Conversely, iméores to support the local economy
have been inadequate to achieve the third go&leoliaiv and need to be redefined. They
therefore call for reforming the Special Law antitte new agenda which includes the
construction of the off-shore petrochemical andtaimer-ship harbor. Bringing up this
idea now reveals the attitude of the local actorsaive problems by means of the same
solutions, i.e. by building massive infrastructumgbich solve in one time several
problems. In this case the new harbor will incretiee port activity, local firms will
have new work and the local economy will benefinirnew jobs and businesses. In
addition, although it was not the main priorityistiproject will increase environmental
protection as taking the petrochemical ships outheflagoon will prevent oil spill in
the lagoon (the reason why the off-shore harbor faeeseen in the Special Law). The
latter argument is frequently used by policy-makergain the consensus of the general
public on this project. Local environmental grougmwever, criticize the new
perspective adopted for reforming the Special Lamd ahis focus on major
infrastructural works, calling for socio-econonmcentives.

Looking to the public, normative learning seemsitith by the culture of going to the
court to solve disputes. By going to court thesmeracshow unwillingness to question
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their values and their reasons. They also do ngag®in a constructive discussion as in
court evidence is distorted, selectively treated smme information is left out. Another
evidence of little normative learning is for examphe fact that environmental groups
still call the storm surge barriers off and use @vigument in the debate about the future
of the safeguarding of Venice. For, example, in dscussion about reforming the
Special Law the environmental groups called forpsuasling the construction of the
barriers and revising the project as priority befdiscussing any new work or change of
the existing law.

Within the scientific community, lack of confiden@e the scientific knowledge is a
major barrier to normative learning. For years,t pdrthe scientific community has
questioned much of the scientific knowledge dewvetbjin the Venice system (e.g.
mathematical models of the lagoon) arguing thas ihot comprehensive and fully
objective because it is functional to the infrastmual works interview: scientists, April
2010. In more recent times, the willingness to chajlerassumptions and values on
which the morphological reconstruction is based &lg® been questioned by some
scientists. Their argument is that, although aroggcal perspective has been adopted
for the first time, the interventions are not desid to support natural mechanisms of
habitat conservation reflecting an old approachframing problems and solutions
(interview: scientists, April 2030

Against this background, we conclude that thereoissufficient learning going on in

the Venice system. Well established managementipeacand availability of resources
allow a certain degree of cognitive learning withine scientific community. The fact
that disputes are often brought to court is also@portunity for factual learning but it

does not encourage relational and normative legriwithin the scientific community

and the general public relational and normativenieg is also limited by the absence
of a complete free flow of information and lackaainfidence on scientific knowledge.
Rather stable and close networks of relations anpaligy-makers, difficulty to share

and trust knowledge and tendency to regeneratd gelidions are reasons for limited
relational and normative learning among policy-nmiake
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4.7 Linking learning and the implementation/not implementation of the
adaptive co-management prescriptions

In this section we try to establish causal linkwen the implementation of the
adaptive co-management prescriptions and the lefvédarning we have found. We
have summarized the main findings and pointed leeitbnnections in Table 4.2. In the
following, the analysis is organizes as much asiptesaround the four prescriptions of
adaptive co-management, although there is a celdael of interference between the
prescriptions and their consequences.

In our opinion, the degree to which the prescripgion polycentricity and participation
are followed dominate the relatively low learningvéls we have found. The
management system of the lagoon, although fragrddote large degree, has clearly
not been set up with polycentric governance in mirtake levels of local control over
decision processes are too small for that, angénmeating design principle is one of
top-down control, and management from the perspgeadf a limited set of goals
(essentially building protective infrastructureShere are possibilities for participation
but these have not really opened up the systentdmative voices as comments and
criticisms are largely ignored. The management canity can in this sense be
compared to an epistemic community (Haas 1992) lwiscclosed to outsiders and
which works on the basis of an established paradighmch must not be challenged.
Outsiders, lacking a productive venue for entedegates, resort to the courts, where
discussions normally focus on established positant discrediting the contentions of
the “opponents” (Huitema 2002). The degree of noiradearning to emanate from a
system like that is low, as was to be expected. dilg possible exception to this
finding is the higher importance of economic depebent on the agenda of those who
have built the flood safety infrastructure. Heres, should probably be careful to apply
the term learning however, as the developmentshidnat happened here look relatively
opportunistic and the changed priority of econodewelopment for the Venice Water
Authority (and the CVN) could easily be interpreted an organization that has
achieved its primary goal, but is looking for a nefwallenge and the same ideas can be
applied. Constructing or expanding a harbor is obsiy related to creating a large scale
flood safety infrastructure and fits establishe$ of working, so this might actually be
an example of a solution looking for a new probléiingdon 1995) rather than
learning. However, as a consequence of the newdagdarmer opponents are now
starting to appreciate each other more, startingot@borate, and new coalitions are
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forged. Here too, the term (relational) learninggimibe overly complimentary as the
new coalitions coalesce around established interastl do not emanate necessarily
from new insights.

There is a certain level of experimentation goingio the system. This refers to
experiments in a literal sense, meaning that physnterventions in the lagoon have
taken place and their effects were evaluated tlghigu As a consequence, new facts
about hydro-morphology and the effects of reusecarfitaminated sediment in the
lagoon have emerged. These have affected policies ¢ertain degree, but it does
appear that the policy system is lagging somewh#ie uptake of these insights. These
experiments have not served as “boundary objetiat were able to draw multiple
stakeholders to the debate about the lagoon, aedt #et up has been largely
technocratic rather than participatory. There iserperimentation in the lagoon going
on in the sense of “policies as experimentatios”thee openness to alternative problem
definitions or the arguing of alternative policygsities is limited. The evaluation of the
impacts of the storm surge barriers for example wasied out by a restricted and
rather closed scientific community, in the firsagt. Then, when it was extended to a
wider scientific community through the environméntimpact assessment, the
prescriptions were only partially considered (tlesessment committee rejected the
project, the judgment was then revoked by the ¢otitiis is one of the main reasons
why different aspects of the project were broughtdurt several times. The effect of
this on the learning levels is visible, as cogmitigarning takes place, but it only takes
place amongst those involved in said experimentd #re experiments do not
fundamentally challenge policy paradigms (as ptedidy Fischer 1995). This is not
only a matter of the way experiments are desigmedtiae questions that drive them, it
is clearly also influenced by the way the experiteaare interpreted (as predicted by
Huitema et al. 2009). In this case, the outcomeshef experiment with sediment
disposal would change the power balance in the genant of the lagoon and this is
not acceptable to those that will have their inficee diminished.

Finally, management at the bioregional level is wised to qualify the regime of the
Venice lagoon, but with the advent of regional gawneent in Italy, this situation has
changed. It is interesting to observe how long ‘fhetitutional” memory from that
period has lasted, to both the advantage and diséalye of the management system. It
has been advantageous in the sense that most pgofdang in a fragmented set of
water organizations still know their former colleag well and they can therefore easily
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reach for each other. The disadvantage is, howévatralmost anybody working in the
management system purports to provide “the” biamegi view, which means that there
is actually contestation of authorities. This fadtas complicated the implementation of
the European Water Framework Directive, which igpgsed to work with river basin

organizations. In the Venice lagoon, the leadinkp rio this process has not been
decided. Effectively there is thus not much of \a&ctian operational basin wide
management approach, but we have not been abletéatdnuch effect on learning

levels, except for the cognitive learning that Hssdrom the easy exchange of
information between former colleagues. As this meknof former colleagues becomes
less dominant in the various successor organizgtitimee exchange of information

across the basin might become more complicatedni@smation is clearly also a

strategic resource for those involved in the mameaege of the lagoon.

The scientific community seems the only group lesyrfrom experiments although
only within a shared scientific paradigm. Cognitiearning is more difficult to occur
among the public and the policy-makers mostly bseaof no real participation, and
insufficient communication and share of knowledgwl @&xperiments results among
actors.

The little relational and normative learning we riduin the three groups (scientists,
policy-makers and the public) is linked to thddiinplementation of polycentricity and
participation. Limited opportunities for actorsitderact and the existence of a stable,
centralized governance system keep actors disctethaad suspicious. Policy-makers,
scientists and also citizens are split in coalgidhat have been opposing each other
believes and values in the formal decision-makirempas, in the court and on the media
for years.

Against this background, we conclude that in gdntra water and environmental

governance system in the Venice lagoon exhibitgdanmplementation of the adaptive
co-management prescriptions. This has the consequ#ra low level of learning in the

scientific, policy-making and civic community. Aseglicted by governance scholars
(e.g. Fischer 1995), cognitive learning in the stifee community is the only exception.

As long as shared paradigm and experimental dessignot questioned scientific

knowledge and management practices keep improving.
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Table 4.2 Adaptive co-management, learning and coeations in the Venice system

Adaptive co-management prescriptions

Learning

Connections between co-management and learning

Polycentricity (-)

Participation (-)

Highly hierarchical and mono-centric
governmental system

National agenda and limited local power:
leadership and authority claimed

Little incentive to public actors interaction

Official institutions meet and cooperate only
when there is dependency (especially resou
dependency)

Inter-institutional agreements are venues for
interaction but used only in situation of
dependency

No tradition of participation and decision-
making culture is not favorable to it

EU regulation brought some formal
participation

Participation as tokenism (Arnstein, 1969):
public is informed and consulted but there is
follow-up, no mechanism to integrate public
knowledge

Limited venues for participation generates
frustration that turns into court cases

Public is not organized: environmental group
and other groups act often individually

Cognitive learning (+/-)

« Established in the scientific community within
normative paradigm: well developed scientific
and technical knowledge

« Not well established in the policy-making and
social community because:

0 No complete free flow of information ir
the system

Knowledge is not always trusted

Cases brought to court to stop policy
effects or works, not for learning

Relational learning (+/-)

« Not well established in the scientific, policy-
making and social community until recent time
because of stable governmental system, with
stable coalitions, not open to other actors

* Inthe last two years change of a number of
leaders in public institutions opened window o
opportunity for new coalitions, new relations; t

N0 soon to tell if it will lead to relational learning

« Not complete renovation, some instances of
change of position and not arrival of new peop
e Loss of institutional memory with people left

SNormative learning (-)

« Not well established in the scientific, policy-
making and social community because:

ae

n

le

Polycentricity and learning

Hierarchical mono-centric structure lead to
overlook interdependency; therefore opportunities
for interaction and cooperation are limited to the
minimum, when dependency is evident. This lead
to limited relational learning

The existence of coalitions that are more
influential than other, the presence of a national
agenda with a narrow mandate, and the existence
of very closed networks hamper relational learning
as there is no interest in meeting among actors

Lack of polycentricity leads to no reflection anal n
change of perspectives therefore no normative
learning;

sParticipation and learning

The frustration generated by the low level of
participation do not incentive relational and
normative learning

Going to court to suspend policy effects or works
is a sign of unwillingness to all form of learning

Because of not complete flow of information in the
system no cognitive learning of public

Experimentation and learning

Experimentation taking place within normative
paradigm allow cognitive learning but not
normative and relational learning

Experiments are boundary objects to discuss things
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Adaptive co-management prescriptions

Learning

Connections between co-management and learning

Experimentation (+/-)

Experimentation as research methodology h
led to improve water and environmental
management technology and practices (e.g.
morphological restoration, mobile barriers)

Policies are not considered as experiments

Interpretation and use of scientific knowledgg
and experiments is sometimes politicized;
validity and objectivity is questioned;
knowledge is distrusted by actors

Bioregional approach (+/-)

Water management at bioregional scale exis
in the past through the Venice Water
Authority; in the 1970s regions took over
competences; now WFD re-establish river
basin approach

Issues of leadership and authority claimed
(Region vs. Venice Water Authority) hamper
the transition to river basin management

1%

ted

0 No complete free flow of information i
the system

o0 Knowledge is not always trusted
o Disputes brought to court

Institutional memory may be an obstacle to
change

Shift in policy agenda from physical and
environmental protection to economic
development is opportunistic because it does

bring new ideas and values but re-use old ide;

for the system to work

N

L]
not
AS

together but it works only within shared paradigm,
then no mechanisms to challenge values and allow
new ideas and people to enter the discussion

The way experiments are designed and conducted
affect how much they are trusted and therefore
policy change

Bioregional approach and learning

Past experience in river basin management led to
build institutional memory as well as cognitive and
relational learning to some extent because actors
have worked together, created relations and
knowledge

Institutional memory about past experience of
bioregional management limit normative learning
as actors tend to act according to the memory they
have about the system; institutions that usedl&o ru
the system, have knowledge and control still tend
to act according to those values and beliefs

Collaboration and learning at bioregional scale
occur if people expect it; if there is memory ofon
institution having control and knowledge relational
and normative learning cannot improve

Dealing with existing coalitions and institutions
become problematic when new institutions are
created over a bioregion

Evaluation scale:
(-) limited; (+/-) to some extent; (+) present
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4.8 Conclusions

In this paper we analyzed the level of implementatf the adaptive co-management
prescriptions (i.e. polycentricity, participatiorgxperimentation and bioregional

approach) and we investigated the degree of cegnitelational and normative learning
taking place in a complex social-economic system, the Venice lagoon. We then
searched for connections in the findings with thenate goal of identifying avenues

for improvement in the governance of the Venicdesys

The analysis suggested that the Venice system iexhdép limited degree of
polycentricity and participation mostly due to antralized, hierarchical government
tradition lacking of a participation culture. Expeentation in the field of water and
environmental management takes place only withénetstablished scientific paradigm,
while the adoption of a bioregional approach toewvabanagement suffers from issues
of leadership, authority, tasks and responsibdistribution. We also found that there is
not sufficient learning taking place within the estlific, policy-making and the civic
community in the Venice system. Cognitive learntagges place mostly within the
scientific community. Relational and normative teag are limited in all three groups
because of difficulty to share and trust knowledgestence of stable and closed actors’
networks and a tendency to regenerate solutioresfadt that disputes are often brought
to court is an opportunity for factual learning lutloes not encourage relational and
normative learning in the three groups. The dedoeavhich the prescriptions on
polycentricity and participation are followed doraia the relatively low learning levels
we have found. Experiments as physical intervestimeve generated a lot of scientific
knowledge but it appears that the policy systeragging somewhat in the uptake of
these insights. Experimentation in the sense ofiigs as experimentation” does not
take place. The institutional memory coming frore tild times, when the bioregional
approach was in force in the lagoon, makes offia@lationship easier but also
increases contestation of authority.

The methodological approach that led to the findin§jthis study proved to have both
advantages and disadvantages. On the one hanimhvtiieement of the first author in
meetings of the Ufficio di Piano may have introdilieebias towards either favoring or
disfavoring the outcome. However, we think our perdive goes beyond the policy
dominated views of the administrations and the guwent because the Ufficio di
Piano is a technical advisory committee with a migjef independent members from
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Italy and Europe that gained information from alffatent public and private
organizations in charge of safeguarding Venice dagoOn the other hand, the
participatory observation gave the unique oppotyutai gain a thorough understanding
of the Venice formal and informal institutional sy®, which was crucial for the
interpretation of the data. In addition to thate tfact that we could not interview
environmental activists might be considered a ltion of our study. On this point, we
think the abundant number of NGOs reports andlestiwe collected together with the
newspaper articles allowed us to have a wide reptason of the NGOs perspectives
about the safeguarding of Venice. Most importanthye refusal to engage in an
interview by the environmental group was also infative for our study. We figured
that they might not want to talk with people woiifor a public authority (i.e. the first
author). This explanation is consistent with thediings of this study as it confirms the
lack of trust of the citizenry in an institutionsystem that most often fails hearing the
voice of the community.

The main conclusion of this study is that in thenie system learning is mostly
instrumental and limited to cognitive learning withhe scientific community, whereas
there is little relational and normative learnirgrg on within the policy, scientific and
civic community. This is mostly due to the existerut a system of central control that:
inhibits participation and real polycentricity; nmeak it difficult to change policy in
accordance to experiments results; and find itialiff to deal with problems at
bioregional scale. Does the adoptive co-managerhamé potential to change this
situation? Providing opportunities for actors ttemct can help improving all form of
learning. Participatory experiences offer thesenase for interaction. Acting at
bioregional scale also allows interaction as défér organizations come to work
together to achieve common goals. The same apjpiespolycentricity. A real
polycentric system is highly cooperative meaningt there are many opportunities for
actors to meet. Experiments, finally, can serve'temindary objects” able to draw
multiple stakeholders to the debate about the lagoo

However, we advocate the relative value of follogvihe ACM prescriptions. Armitage
et al. (2007 pp. 6-10) recently pointed to the nB®dmore insight on “conditions of
adaptive co-management success and failure.” Weegenh support the need to
investigate more fundamental attributes which aeegondition for the ACM to take
place and be effective. The ACM framework, in fastsumes certain social and cultural
contexts which are not present everywhere. Makimgsé conditions explicit would
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allow prioritizing actions for ACM successful imphentation. Focusing, for example,
on what policy change is needed to make the gowmemmaystem more polycentric
would be no sense if the conditions to make thatychange to happen are not there.

The Venice lagoon case study is emblematic of nkisd to indentify and address the
fundamental attributes that make ACM success. Tiag¢yais made explicit one of these
fundamental attributes. This condition is trust aediprocal respect among actors. In
the Venice case the lack of trust among actors gutoto be reason for limited
communication and shared of knowledge and insefficiinstitutional cooperation
which turned into insufficient learning in all setal groups. The Special Law regime
seems to be at least in part responsible for thistgon as it established a centralized,
hierarchical governmental system that has keptraatiisconnected. Together with
knowledge and experience, actors in Venice haveldped resentment and mistrust for
each other over the years under the Special LawneegStable patterns of people
engagement have developed from these feelings rihaé crystallized in closed
coalitions and networks that make policy chang#cdilt. In general, there is a problem
of social capital which is not sufficiently devebap also because there might be an
interest in keeping people disconnected. Discomaeptople do not easily succeed to
be heard and to provoke substantial policy chahgere are also cultural elements that
prevent for example successful participatory exqrae.

It is clear that building trust again in the Venggstem is a pre-condition to any policy
change. In this regard, windows of opportunity opemen a change occurs in key
positions in the governance systems (if it is mst f'musical chairs”, i.e. shuffling the

same people among various locations). The advenewf people is beneficial to the
governance system as they carry their own netw(@r&s new people) and ideas and
they do not have the burden of resentment and umsistrin Venice the new

configuration of public actors that have emergedtha last two years can be an
opportunity to improve trust by creating new redas. By engaging in new patterns of
relations the local actors may success to reforen $pecial Law and design a
polycentric, participative and adaptive governasgstem dealing with problems at
bioregional scale. We would recommend performimpmprehensive social, economic
and environmental evaluation of thirty years of GgleLaw regime as foundation of
this new regime.
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In conclusion, at present there is little implenagioh of the ACM prescriptions in the
Venice lagoon which turns into insufficient leamgin(particularly relational and
normative learning) within and across the scientifpolicy-making and civic
communities. The core problem is a lack of trusbagnlocal actors which need to be
solved to make any policy change possible. Workingouilding trust is, therefore, a
priority to pursue by all local actors in the yetrsome.
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5 Summary of the results and reflection on the
methodological approach of this research

5.1 Summary of the results of this research

Coastal regions are heavily human-managed ecosysteffering from a number of
problems generated by increasing population, oydo#ation of natural resources and
ecosystem services. Climate change is an additaradlenge that coastal regions have
to face nowadays. In particular sea-level risakisly to exacerbate flooding, erosion,
loss of ecosystems and damage and loss of econasseets. A balanced mix of
structural (hard and soft infrastructures such as dikes &adH nourishment) antbn-
structural (policy, regulations, planning instruments, orgations and informational
system) adaptation measures are needed to impeelemce of coastal systems and the
adaptive capacity of society to cope with thesdlehges.

Because environmental policy decisions are incngigsia question of negotiation and
agreement among stakeholders, a demand for gowsraanangements able to create
venues for interaction of actors and to supporteimergence of actors’ networks and
coalitions has been raising in recent times. Tanade institutional reforms need to be
developed to respond to the specificity of différeagions as an ideal model of
governance does not exist. Increasingly, governaosntists have pointed to the need
to “identify salient features of a given situatiand assembling these features to arrive
at well-grounded conclusions regarding the basw@raitter of the situation” (Young
2007 p. 10) in order to identify institutional refias needed to improve effectiveness of
given governance systems (what it is known and esgthblished in the literature as the
“institutional diagnosis” method).

Against this background, the objective of this eesk is to explore institutional
arrangements for water and environmental managentbat would improve
effectiveness in the governance of the Venice lagaader conditions of climate
change. Therefore, the core research questidrovg.can governance arrangements for
water and environmental management in the Venistesybe reformed in a way that
improves effectiveness in the context of chandintatic conditions?

To answer the core research question a qualitainadysis of legislation and policy
documents, assessment and evaluation studiesticiditerature and interviews is
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conducted in three separated studies each of thhgamiaed as an individual article
(chapter 2, 3, 4). In addition to that, | havethemnd experience of the functioning of the
formal and informal institutional system at work\fienice. This experience comes from
more than 6 years working as member of the techisieeretariat of theJfficio di
Piano,a committee of policy-makers and scientists adgishe national government on
priorities for the safeguarding of Venice and agdon from a physical, environmental
and socio-economic perspective.

The first article reflects on the ability of themsetructural and structural measures for
flood protection to anticipate expected sea-less& mduced by climate change (chapter
2). Then, the second article looks into the insbts for water and environmental
management to assess whether they support adagapeity of society to climate
change. This analysis is done in comparison witbtlear coastal region, the Dutch
Wadden Sea with the aim of searching for lessorizettearnt (chapter 3). Finally, the
level of implementation of the adaptive co-managenas normative framework for
effective governance and its implication in ternidearning are explored in the third
paper (chapter 4). In the following paragraphs fimelings of the analysis are
summarized.

In chapter 2 it is made plausible that +60 cm SL&sinlikely expected by 2100 in the
Venice region would significantly increase the fregcy of flooding from current 8-10
times per year up to an average of 90 times par (ylea data refer to the water level
+110 cm a.m.s.l.). The uncertainty related to fimsling is also highlighted. Non-
structural and structural measures to protectdabedn urban centers from flooding are
then illustrated. Non-structural measures inclutte tSpecial Law for Venice”
established in the 1970s. The law set objectivasomal, regional and local authorities’
responsibility, regulations, measures and finan@aburces. One of the main goals of
the Special Law was to protect Venice and the démgron settlements from flooding.
For this purpose, an integrated system of stormgesumobile barriers and
complementary measures at the inlets and locahdetein the urban areas are being
constructed (structural measures). The barrierswidastand a rise in the mean sea level
up to + 60 cm. Assuming that the anticipated govermt funding continues to become
available at adequate level, the barriers and tmptementary measures will be
completed by 2014 and the local defenses in thedfitvVenice by 2030. The study,
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finally, shows that the ability of these structuaald non-structural measures to protect
Venice from sea-level rise will depend on timelymgdetion of all infrastructures for
which a regular flux of financial resources is negdt will also critically depend on the
effective management of the storm surge barriecstha implementation of a novel
environmental governance regime that takes climetenge into account and
encompasses the lagoon, its catchment basin amé#neshore sea.

In chapter 3, a tool called the Adaptive Capacitiyedl (ACW) is used to compare the
adaptive capacity of institutions to climate chaingé¢he Venice lagoon and the Dutch
Wadden Sea. The study has two objectives: firstageess the adaptive capacity of
institutions to climate change in each region; seic@o search for lessons to be learnt
by comparing the two cases. Relevant institutions Wwater and environmental
management in the two case study areas are debaute their ability to support
adaptive capacity to climate change judged with2heriteria of the ACW (aggregated
in 6 dimensions and in an overall adaptive capasrbiuation).

The analysis shows evidence of some adaptive dgdacclimate change in Venice: a
number of governmental organizations deals witrewahd environmental management
in the lagoon; several regulations and servicesvadutonomous adaptation to flooding
(e.g. an everyday tidal forecast bulletin); resesrbave recently started to be invested
to generate scientific knowledge for climate; expentation allows improving of
technology and environmental management practiogdiaulic defense infrastructures
are under construction and in general considerdx tadequate to protect Venice from
sea-level rise (which is viewed as the main probierthe long term) for the next one
hundred years. However, the overall adaptive céypadithe institutional system for
water and environment in the Venice lagoon is estrah as insufficient. Three main
problems are identified.

* A lack of trust among local stakeholders is a sewtinsufficient cooperation,
lack of confidence in scientific knowledge, andidiilty in sharing it. Open and
constructive discussion of new ideas is difficéttempts to challenge the way
strategies are defined do not fully succeed. Estaibly an open dialogue about
the future of Venice under conditions of climateube is challenging because
there is no shared vision of the future, and adimptaoals have not been made
clear.
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e« The governance system is fragmented and not cauetinat different
governmental and spatial scales. A climate adaptagirategy for the whole
watershed is not under discussion, and climateiegudre carried out by
different organizations separately. In their attetopstreamline all governments
claim leadership of a single water and environmentnagement authority.

« The absence of a regular flow of resources to cetafhe safeguarding works,
and of mechanisms to generate local resourceshi®rntaintenance of the
infrastructure, is a key issue. Plans and prograotsincluded in the Special
Law often lack resources to be fully implemented.

In the Wadden, the analysis shows that the capé&zitgarn is a main strength of the
institutional system. Other positive developmemesthe open dialogue in which many
stakeholders are actively involved, and the inadngaaumber of cooperative alliances
forming in the Wadden area. New institutions like Wadden Fund and the Wadden
Academy play a role in these positive aspects. Wewehe overall adaptive capacity of
the Wadden is estimated as insufficient. The faltl@ymain problems with increasing

the adaptive capacity in the Wadden Sea regioidargified.

 The main debate in the region is not how robussegnt policies are in a
timeframe of one hundred years, but rather howcgolakers can cope with
recent developments in the coming five years. Aalapt goals have not been
made clear, and a shared vision on the future goader conditions of climate
change is lacking.

* Governance in the Wadden Sea region is fragmemeddamplex. While most
stakeholders agree that laws should allow for nmateiral dynamics, and that
governmental decisions should favour nature ovene@mic concerns, no one
seems prepared to take action, and everyone sisfponsibilities to other actors
or levels.

e A structural lack of human resources, especialtyeiaforcement of regulations
and for nature management, may be an importaneb&or improvement.

The comparison reveals that the two systems argasim their natural aspects as well
as in the patters of economic use and, consequeidly in the environmental pressures.
Apart from some institutions deriving from the Eéfjulation, a very different pattern in
the institutions governing the two systems is fawuthile the physical circumstances
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are similar and the institutional setting is diéfiet, strikingly, the outcome of the
analysis is again similar: neither of these twditagonal systems has enough adaptive
capacity to respond to climate change. Resour@sa &imiting factor for both regions.
In Venice is more an irregular allocation of resms than the total amount that is
source of inefficiency, while in the Wadden is eklaf human resources the problem.
In Venice, lack of cooperation and accountabilityit learning; institutions allow
society a certain degree of autonomous changemd&uof solutions are implemented
to deal with climate change. In the Wadden casenieg is well established but lack of
authority and leadership limits the decision makpngcess.

In chapter 4, the level of implementation of fouaimprescriptions of the adaptive co-
management framework is explored. The prescriptaoaspolycentricity, participation,
experimentation and bioregional approach (Huitemal.e2009). Then, as learning is
the ultimate goal of adaptive co-management, thellef cognitive, relational and
normative learning is investigated and relatechtimplementation of the adaptive co-
management prescriptions. Finally, suggestions aenthe adaptive co-management
prescriptions operational are presented.

The analysis suggests that the Venice system églalgertain degree of polycentricity
as power is shared between many actors with ov@rigpresponsibilities. However,

limited local power and insufficient cooperatioradeto ineffectiveness in the system.
Local control is limited by the fact that the S@gdiaw for Venice has empowered a
national agency, i.e. the Venice Water Authorityl ais concessionaire (the CVN) to
implement most safeguarding measures. Cooperatian@ public actors is restricted
to some sectors and actions because of problentsadérship claimed, hierarchical
approach to decisions and lack of trust among pubbttors due to long-lasting

institutional disputes.

With reference to participation, the analysis shaWwat despite some progress in
encouraging public involvement in decision makipgst experiences did not produce
successful outcomes. This is mainly because tlseme tradition of public participation
and the decision making culture is not favorablet.tdhe fact that opportunities for
interaction, representation and dialogue are sdatddnoften turns disagreements into
conflicts which are subsequently brought to thercou
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Experimentation as research methodology to prosaentific basis for environmental
management is well established in the field of wated environmental management.
Interpretations and use of scientific knowledgeoften questioned and sometimes
politicized, however. Experimentation in the semse’policies as experimentation”
does not take place.

Management at the bioregional level is what usedualify the regime of the Venice
lagoon, but with the advent of regional governmarnitaly, this situation has changed.
The bioregional approach is now back thanks toBbeWater Framework Directive.
The transition to the new water management systendifficult, however. The
establishment of a Venice sub-district including liagoon, the catchment basin and the
near-shore sea is hindered by issues of leaderabtpority, tasks and responsibility
distribution, with the Veneto Region and the VenlW&ater Authority claiming the
leading role.

Revolving to learning, it is shown that there ig saofficient learning going on in the
Venice system. Well established management practee availability of resources
allow cognitive learning within the scientific conumty. The fact that disputes are
often brought to court is also an opportunity facttial learning but it does not
encourage relational and normative learning. Withie scientific community and the
general public relational and normative learningalso limited by the absence of a
complete free flow of information and lack of trusmt scientific knowledge. Rather
stable and close networks of relations among pehekers, difficulty to share and trust
knowledge and tendency to regenerate solutionseasons for limited relational and
normative learning among policy-makers.

Finally, the investigation of the link between implentation of the prescriptions and
learning reveals that the degree to which the pipgms on polycentricity and
participation are followed dominate the relatividy learning levels that were found.
Experiments as physical interventions have gengratiot of scientific knowledge but
it appears that the policy system is lagging sonavi the uptake of these insights.
The institutional memory coming from the old timegien the bioregional approach
was in force in the lagoon, makes officers relafop easier but also increases
contestation of authority.

The conclusion of the study is that in generalwiaer and environmental governance
system in the Venice lagoon exhibits limited impéartation of the adaptive co-
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management prescriptions. This has the consequenezdow level of learning in the
scientific, policy-making and civic community. Aseglicted by governance scholars
(e.g. Fischer 1995), cognitive learning in the stifee community is the only exception.
As long as shared paradigm and experimental deisignot questioned scientific
knowledge and management practices keep improving.

5.2 Reflection on the methodological approach of thisasearch

The results of this research are based on a nuofbdata collection strategies and
information sources. Reflecting on the fact thpaiticipated in meetings of the Ufficio
di Piano, it is important to report both advantagesl disadvantages. Although the
involvement may have introduced a bias towardseeifavoring or disfavoring the
outcome, this was outweighed by the advantages.dDtiee advantages was that the
working for the Ufficio di Piano gave the unique poptunity to gain a thorough
understanding of the Venice formal and informaltitnsonal system. Because the
Ufficio di Piano is a technical advisory committegth a majority of independent
members from Italy and Europe that gained inforamafrom all different public and
private organizations in charge of the safeguardofgthe Venice lagoon, my
perspective goes beyond the policy dominated viefvthe administrations and the
government anyway. In addition, my position faaitd access to different
interviewees. The information obtained by intersewvas supplemented with
documental information. The policy documents alldwer a look into the (planned)
future, whilst the legal documents helped iderdtiien of legal responsibilities. The
interviewees were chosen such that different pets@s on the safeguarding of Venice
were represented, and indeed different opinionsewexpressed. The use of peer
reviewed scientific articles helped distinguishibgtween local preconception and
scientific knowledge, particularly about climate adge and the mobile barriers.
Newspaper articles, then, ensured that | wouldmist issues relevant to the general
public and the public’'s perception of Venice gowrce and management issues.

This research has mostly focused on sea levehndeits impacts in terms of flooding
in Venice. The Special Law regime, however, fundsimber of different measures and
the Venice lagoon can be affected by global warnsimgsequences other than SLR. For
example, increase of water temperature and changa®cipitation patterns are likely
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to affect biogeochemical processes, lagoon watatityuand salinity and therefore
ecosystem functioning and biodiversity. A comprednem assessment of the ability of
all safeguarding measures to address differentatéinshange impacts was beyond the
scope of this study. Indeed, | believe it is regdias baseline for adjusting the existing
defense strategy in the long term.

For the scope of this study the Adaptive Capacitye® methodology was found to be
useful. The set of twenty-two criteria proved to de&aluable tool because it helped
creating a balanced overview of relevant aspecid,raade it possible to compare the
Venice case with another case in a structured Wag.comparison between Venice and
the Wadden, then, proved to be useful to idengfgsbns that the two regions could
learn from each other. The physical and environaiesimilarities of the two regions
and the rather different governance system allodesper understanding of possibilities
to govern coastal regions. However, the tool hadiifficulties. Firstly, interpretation of
the criteria was not always straightforward. It Webbe helpful if the method was more
explicit on how to interpret the different criteri@econdly, the scoring process was
difficult. Although there is no real solution toetlsubjectiveness of the scores, they can
be made more robust by scoring in several rounidst the main researcher, then
colleague researchers who are knowledgeable abewttidied area, and finally there
could be a workshop with the respondents to dis¢hesscores. This will lead to
adjustments and a better argumentation for eaate.sAadialogue with the respondents
also serves the main purpose of the ACW, nametetect possible weaknesses in the
institutions and to discuss them with the involgevernments and other stakeholders.
The results of the study on Venice and Wadden wexde more robust by a two round
scoring process. First | did the scoring on theidegase and the colleague did it on the
Wadden; then the two of us discussed the resuitally, the results were discussed
either with the respondents (in the Wadden caseyitr one researcher and two
practitioners knowledgeable about the governanstesy (in the Venice case). The
process led to some review of the initial scoringeed.

As for the adaptive co-management framework theudsion is the following. As
normative framework the adaptive co-managementeipfll to diagnose a given
governance system, i.e. to identify salient featumed to and understand the basic
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character of a situation with the ultimate goaidahtifying institutional reforms needed
to improve effectiveness (Young 2007). However, tdlative value of following the
ACM prescriptions is here advocated and the neethvestigate more fundamental
attributes as pre-condition for the ACM to takecel@ointed out. The ACM framework,
in fact, assumes certain social and cultural cdsteshich are not present everywhere.
Making these conditions explicit would allow priting actions for ACM successful
implementation. Focusing, for example, on whatgobthange is needed to make the
governance system more polycentric would be noesdrnthie conditions to make that
policy change to happen are not there. In partica@aertain degree of social capital,
cooperation and trust among actors are fundamémtalake adaptive co-management
operational in presence of a number of public omgons having overlapping water
and environmental management responsibility coegjsbver a bioregion. Further
theoretical elaboration on the adaptive co-manageémmancept could, therefore, focus
on the pre-conditions to make it operational. Intipalar, conditions and mechanisms
to increase opportunities for interaction of actensas to increase social capital and in
particular trust are issues to further explore tgmive co-management scholars.

Finally, some reflection is on the recommendatitorsthe governance of the Venice
lagoon. This research deliberately adopted a padit approach to knowledge and
policy-making in making the recommendations. | ama that reality is complex and
decisions depend on people’s opinions, values ahdfb to a great extent. The reason
why | have taken this approach is to provide infation that can help turning the
current debate (which seems to have reached ansteinto a renovated discourse on
the complex issue of the future of the Venice lagand its governance. My
recommendations are, therefore, only suggestiona pbssible way of viewing the
future governance of Venice based on the analysi(a social and policy science
perspective) of the existing situation as resujpast governance and policy decisions.
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6 On the future governance of Venice and its lagoon

How can governance arrangements for water and enwirental management in the
Venice system be reformed in a way that improvéctafeness in the context of
changing climatic conditionsi the following we address the core research oquest
this research by providing a number of recommendatithat are derived from the
analysis conducted and illustrated in the previthegpters.

Since humans have populated the Venice lagoon,rveaig environment have been
managed to make the area livable. The result iscalsecological system of great

historical, cultural and natural value. In modemes, the existence of this social-
ecological system is threatened by a number ofrakéund anthropogenic factors which
cause erosion, loss of habitat and biodiversityptamination, and urban degradation.
Both the natural and the human built environmemjuire large investments to be

maintained and restored. The complexity of the mgra/ironment relationship has led
to increasing complexity of the system of govermaoeer time, with a number of

vertical and horizontal centers of government areharge of water and environmental
management in the lagoon and the catchment basssésctions 1.2.4, 2.4.1, 3.3.2 and
4.3). This research has pointed out a number of ikeyes hindering governance
effectiveness as result of this complexity. These lze synthesized in the following:

1. Lack of a regular flow of resources (see sectiabsl?22.6, 3.3.3 and 3.6.1);

2. Lack of coordination of scientific knowledge (seectoons 2.5.1, 2.6, 3.3.3,
3.6.1, 4.4 and 4.6);

3. Complex and non coordinated distribution of compegs at different level of
government (see sections 2.5.1, 2.6, 3.3.3, 36414.7);

4. Lack of participation of stakeholders in the demismaking processes (see
section 4.4, 4.6, 4.7).

The following sections will address these issuethvdome recommendations. By
addressing these issues, the recommendations arg tnemprove adaptive capacity of
institutions to climate change, to build conditidosthe implementation of adaptive co-
management and improved learning, i.e. polycetyricparticipation, bioregional
approach, experimentation. All this would turn intpeater effectiveness of the
governance system in Venice.
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6.1 A possible path for initiating institutional reform s in Venice

According to the findings of this research, in arttebe able to deal with all the above
mentioned issues, a fundamental precondition meishét:trust has to be built among
actors in the Venice system (see sections 4.8)stTisuthesine qua norto improve
effectiveness. One way to help building trust am@reate a neutral and open arena for
discussing the future governance of the lagoorstabdishing a trustworthy, nationally
supported, interdisciplinary Experts Committee in charge of advising a novel
governance system of the Venice lagoon.

Setting up national committees to solve importaslitipal problems where the policy
process is in a deadlock is common practice ifNierlands and it has been done for
the Wadden area (see section 3.4.2). Generally}ghDulicy-makers and citizens trust
these committees and take their results serionstyaccount. Because in Italy there is
no tradition of this sort, setting up such a conweitmay be difficult and its final advice
may be disregarded. To ensure the process of suCbnamittee for Venice to be
accepted by all stakeholders a chairperson mugiurel that is above all suspicions of
being one-sided. Next to this, a professiormadiator could be involved. Such a
committee would first have to gain trust and cossenof stakeholder. Then the chair
and the mediator could work on building a sharesiovi of problems and the future of
Venice, discuss possible solutions and finally nie¢g® with stakeholders the
appropriate alternatives to recommend.

The role of the mediator is to make sure that alWegnmental bodies are equally
represented and have equal negotiating power aieé Vo the process. He or she also
ensures that all relevant stakeholders’ knowledgel g@erceptions are equally
considered and evaluated in the process. Partigwdatical is the issues of knowledge
which in Venice has often been politicized (sedieas 2.5.1, 2.6, 3.3.3, 3.6.1, 4.4 and
4.6). In order for all stakeholders to accept thteommendations of the committee,
knowledge has to be trusted. This can be achieyegiving equal opportunity to all
stakeholders to generate/provide their knowledgetarreact on knowledge provided
by all others. The committee will have to talk tbstakeholders and keep a transparent
and permanent communication with all of them alsmiéntific knowledge used and
that left out.

There are a number of conditions that are requwedhis committee to function and
achieve the goal of delivering sound and trustaddeice. There conditions are:
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membership has to be personal meaning that meméersnot represent any

governmental body; it has to be clear on the mantait the committee produces an
advisory report and that the decision remains ergtbvernments; the committee should
be project organized with defined goals, resouetestime frame to deliver the results
(it is not meant to be a permanent body); it shaefubrt to the highest governmental
level possible for this decision; it should be faddeither entirely by the national

government or equally contributed by all level @vgrnment; it should be based in
Venice but not making use of any stakeholders’ vanwrder to ensure impatrtiality.

In Venice a mediation procedure would be a newagugr to policy-making. Therefore,
the decision to establish such an advisory comengtegported by a mediator can only
be made bottom-up. This means that first local guwental actors have to recognize
that there is a problem of excess of authoritynetal; lack of cooperative and visionary
leadership; and not sufficient trust among themesend between them and the society
(see findings in sections 3.3.3, 3.6.1, 4.4, 4@ 4i7). They have to acknowledge these
as the main reasons that do not allow dealing Wit governance needs and the
economic development of the lagoon at present. Higy have to acknowledge the
great interdependency among themselves and theaygé taking actions. Then, they
all together can call for the support of the natiogovernment to deal with the process
of establishing and financing this committee. Fuiah support could be granted
through the existing Special Law, for example.

The idea of an expert committee advising aboutgibvernance of the Venice lagoon
resembles an already existing advising committeethe Ufficio di Piano (see sections
2.4.1). The Ufficio di Piano, however, presents sdimits that would not make it in
the best position to do this job at present. Rirdtie Ufficio di Piano mandate is not
clearly defined as competences are only expressgdneral terms. Secondly, although
nominated by the national government on a perdoasik (even if on suggestion of the
local governments), some of the members tend taarding to the interests or views
of the agencies they belong or that have suggelseadmembership. Thirdly, the local
governmental authorities did not fully acknowledpe Ufficio di Piano mandate as
they expected resolutions in line with their viewsre than objective scientific
analysis. Over time, however, this latter attitindes slightly changed and the scientific
contribution of the work of the Ufficio di Piano $i@ained greater consensus among
local governments and stakeholders. Finally, thénidien of the Ufficio di Piano
agenda and the coordination of its activities arthe hands of a local agency which is
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expression of the national government. For all ¢hagasons, in its present
configuration, the Ufficio di Piano does not fdlfihe requirements above indicated for
the experts committee.

Setting up an experts committee and a mediatiorceohare is one possible way
forward. The work of the experts committee andrttegliation process may take long,
probably some years. The risk of failure should prahibit such an effort to be made,
as when actors hesitate to take the first steilitonly take even more time and

problems will become more difficult to deal witm the end, two main goals would be
achieved with this approach: having actors to talkach other and to slowly gain trust
on each other work and knowledge (crucial for bogdup a common vision of the

future and problems to solve); and achieving th&imam possible consensus among
all stakeholders. The latter would prepare politidacisions that a parliamentary
majority will then support, through a new Speciaw. for Venice. The voice of a

visionary, trustworthy leader embracing this apploas a policy experiment may
facilitate to gain consensus and initiate the psece

6.2 Governance of the lagoon

Figure 6.1 sketches a possible configuration ofgbeernance system for Venice and
its lagoon that addresses the issues identifiethisyresearch and summarized in the 4
key problems at the beginning of this chapter. Theheme and relative
recommendations are discussed in the followingi@est The recommendations are
meant to improve adaptive capacity of institutidnsclimate change, and to build
conditions for the implementation of adaptive coaagement and improved learning,
l.e. polycentricity, participation, bioregional appch, experimentation. All this is
intended to achieve the ultimate goal of improveffectiveness of the governance
system in Venice.

6.2.1 Resources

The findings of this research point to the lackrefular and scheduled financial
resources for the implementation of water and emvirental management programs, to
complete the safeguarding works, for the mainteaasfcthe lagoon and of the urban
structures (e.g. canal dredging, morphological orasibn, historical buildings
renovation, etc.), to implement adaptation measucegenerate scientific knowledge
(including climate knowledge) and to conduct monmiitg activities of the environment
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and the climate. Not completing the safeguardinigagtructure or not performing
regular maintenance works in the lagoon would badditional costs in the long term
and loss of competitiveness of some economic seatathe Venice area (e.g. tourism,
port activity, housing, etc.). An evaluation of $lkeecosts would justify the establishment
of a “Wenice Fund and the identification of the subjects that shkibgbntribute to
financing it and to what extent.

Money for the Venice fund could come from tourisevenues and commercial and
industrial port revenues, for example. These twonemic sectors, in fact, generate
large private profits without paying for the extalities. Therefore, specific economic
instruments may be designed for the purpose ohéimg the safeguarding activities
and the maintenance. For example, making eachstopay 1 euro/day for the
maintenance of the city would roughly generate ntben 24 million Euro per year
(counting tourist presences and excursionists)ingsthe shipping companies to pay 1
Euro per carried ton of goods passing through the pf Venice would roughly
generate other 25 million Euros per year (whicthestotal tonnage shipped in the port
of Venice in the year 2009). Unfortunately, localvgrnments are afraid of creating
mechanisms to make tourists, the tourism sectorthedport companies pay for the
externalities. This is because they are afraid avhaljing these sectors and of losing
local consensus which implies the risk for themmof to be elected again. As for the
tourism, the main argument of the opponents, areg would reduce the number of
tourists and damage the tourist sector, in not eupg by the evidence. The tourist
demand for Venice is, in fact, rigid meaning trairists are willing to pay a high price
to visit the city. Only a strong and decisive aatioy local governments may allow
raising this form of taxation. Because the natiog@lernment is also involved in this
decision the local government needs to prove vjdesdership and authority. Similar
examples already exist in Italy (e.g. Rome). Tar@ase efficiency, the International
Private Fund Raising Associations for the Safeguagrdf Venice could coordinate its
spending with the Venice Fund. Next to that, closeperation between the public and
the private sector by means of the project finagpdor example, together with some
national funding could provide the required researtor new major infrastructure, if
needed. Keeping the maintenance of the mobiledrarseparated from the fund would
prevent a significant part of the resources offtired to be absorbed every year. The
national government could ensure the annual amoiurésources for the maintenance
(see also section 6.3).
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Important issues that have to be discussed whablssting the fund are the board of
the Venice Fund and mechanisms ensuring transpprenedures for spending these
resources. The Fund may be managed by the VengtedDiBoard (see section 6.2.3)
or by an independent body. Both solutions have r@tdgges and disadvantages. Having
the Venice District Board to manage the fund waelduce institutional complexity but
it would also reduce transparency of decisionseAqglical evaluation made by a third
party would overcome this problem. An independeanagement body will have the
advantage of ensuring transparency but it may iakpdy long procedures to have the
availability of the funds. Choosing the membershef board is also critical as members

have to be trustworthy and above suspicions ofgheire-sided.

6.2.2 Scientific knowledge

To improve learning (including on climate changsuiss) and institutional memory,
ensure experimentation and bioregional approachrésearch pointed to the need to
coordinate research and environmental monitoriniprtsf develop pilot projects,
encourage experiments, assess research and paities free flow of information, and
promote international cooperation. For this purpaseVenice Science Academy”
could be established. Such an institute alreadstexind is called Co.Ri.La. It responds
to the Ministry of the Education and Research dmal lbcal research institutes are
members of the board. The institute did not fulthiave the goal of functioning as
coordinator of the scientific knowledge for the Yan lagoon, however. It often
succeeded to channel national and European resotinceugh a number of joint
research studies to which local research institpéecipated. Other times, however, it
was one of the research institutes competing foallamational and European research
funds. The problem is that institute was formalimpewered but then not fully
legitimated by the research institutes to exeritsséunctions. The institute, on its side,
was not able to be sufficiently authoritative tongiis space in the local arena. Indeed,
legitimating is the first condition for the Veniéeademy to work.

In the Wadden sea, such an academy is not a lagg@iaation because its main task is
to connect existing knowledge institutes and tmstate others to do research in the
region (see section 3.4.2). In Venice, the Acadeayld have more ambitious tasks.
Moving from the experience of the Co.Ri.La., theademy could be a body for
knowledge coordination, storage, sharing and concation. It could coordinate
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research and monitoring activities regarding tlyode, periodically assess and evaluate
research and monitoring activities, ensure shasintpe knowledge among all research
institutes, communicate knowledge to the publim dhy establishing/taking part to
international networks.

By working in close relation with policy-makerse(i.the Venice District Board, see
section 6.2.3), the Venice Academy could estabbBshHramework for knowledge
production for the Venice lagoon balancing researekds for different disciplines
(environmental science, economics and social stidiad time-scale (searching for
solutions in the short vs. the long term). Withimstframework, similarly to the EU
research calls, the Academy could define reseaudstmpns then make public calls
encouraging joint application of different reseamdmters, and choose the research
consortia/project to be financed according to defintransparent criteria. One of the
first research activities to promote would be cagyout a climate change impacts
assessment study of the whole Venice lagoon anchim&nt basin and develop a
comprehensive adaptation strategy for the lagoowti#er one would be an evaluation
of the outcomes of the Special Law regime from@ad@nd economic perspective.

Fundamental tasks of the Academy would also bébkstieng common standards and
procedures for monitoring, collecting and storimyieonmental monitoring data and

supplying them when needed (e.g. for making tidatedasts). Next to the

environmental dimensions, it would be useful toemsthnd and therefore monitor the
social and economic dynamics occurring in the amearder to address problems in a
holistic way. Next to that, establishing or conmagtto existing national and

international networks with the purpose of shakngwledge, expertise and technology
would benefit local actors and the local economy.

Assessing and evaluating research is an importagans of learning. Periodical
evaluation of knowledge generated, and its impaats terms of policy
change/improvement could be done by an indeperatgrcy in cooperation with the
Academy.

Finally, communication of knowledge could take éiffnt forms, such as information
and exhibition centers (some already exist anddctal managed by the Academy),
education campaigns, international promotion oémitiic knowledge and technology,
participation to conferences and scientific pulticoas, promotion/support of the
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establishment of international research centergeasfin Venice, reporting to the
authorities and to the public about progress amdisieetc.

At present the establishment of such an academysselficult as universities and
research centers have to compete to obtain finanesources not only for doing
research but also for their functioning.

6.2.3 Competences

The complexity of the governance system of the ®enlagoon was made clear
throughout all this research. In particular, proide of leadership, authority,
accountability and cooperation embedded in a adirfly and distrustful institutional
atmosphere were identified as limiting factorshite adoption of a bioregional approach
and source of little polycentricity as well as doamts to adaptive capacity. There are
three possible paths that could be taken to addness issues.

1. Writing a “code of the lagoon legislation” re-desiigg governmental authorities
and their responsibilities, based on an evaluatibthe past experience. Such
rational approach would be a policy experiment mgv¥rom past successes and
failures. To be successful, however, this expertmequires a wide consensus
of public and private stakeholders and large sosigdport. At present these
aspects are quite critical in the Venice system.

2. Establishment (by the national government) of oaeegiing authority taking
over water and environmental management competencesntly allocated to
different organizations. It would be a sort of Meskelli's “benevolence prince”
(Machiavelli 2005) taking good care of the futuffetiee lagoon. This top-down
approach has somehow already been experimentedghtwe current Special
Law empowered a national agency and its concegsiot@ carry out major
safeguarding works. One of the major consequent#siosolution would be
that there would be no polycentricity, which is asfethe key attributes of an
adaptive governance system. Multiple centers oftrobrare supposed to be
more resilient and better able to cope with chaagkuncertainty and therefore
more suitable in times of climate change.

3. Coordinating existing public authorities and congpees over a wide territory
including at least the lagoon and the catchmeninbdsis option would allow
polycentricity, the adoption of a bioregional amwb and would overcome
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problems of authority and leadership claimed. Teasibility of this option,
however, strongly depends on the level of trust ragnactors in the Venice
system. Building the required level of trust maletéong time.

The findings of this research suggest going forttel option, i.e. coordination of the

existing competences. The lack of trust among adimgether with the authority and

leadership issues, in fact, neither allows a bignge nor legitimating one powerful

leadership. Small consensus based changes ardiketydo occur over time through a

guided process of trust building in the Venice sgs(which it was suggested in section
6.1 to be pursuit through an experts committeeaamekdiation procedure, see).

In this line of reasoning, establishing Bistrict” and a ‘District Authority” with
coordinating functions seems a reasonable way farwla could be a political body
supported by a technical office. The Authority abule a renovatedComitatone
established at local level in which all level ofvgonment and relevant public agencies
are represented (State, Region, municipalitiesemabards, etc.). The technical office
could be a sub-division of the Venice Science Aoaygler a separated body dialoguing
with the Academy. The advantage for the technicalybto be part of the Academy
would be having the possibility to build strongennection between the scientific and

the policy domains.

Establishing such a district is not a simple tdskues of boundary and competences
need to be thoroughly discussed among all relexetars. There may be three possible
options:

* wide competences over a wide territory;
* limited competences over a limited territory;
* ‘“variable geometry”.

A wide-competences-wide-territory approach wouldserable the concept of
“metropolitan area”. In this case competences ceplh from water and environmental
management to socio-economic development of a larga including Venice and its
lagoon, the cities of Padua, Treviso and a numbeitler surrounding municipalities.
The risk of not being able to deal with all probkeof such a wide area is high. This
configuration would, however, have the great advgatof being able to address
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problems in a holistic way and therefore it is midtely that sustainable solution would
be adopted.

A limited-competences-limited-territory structur@wld look like the existing situation
under the Special Law regime, only restricted téewand environmental management
issues. The existing boundaries would remain urgigni.e. the lagoon basin, the
catchment basin and the near-shore sea. Goverimendistrict without considering the
economic activities influencing the water and eowmental quality is, however, not
possible. Therefore, networks and coalitions witheo actors in the territory would
have to be established to make sure the sustadtgaidfithe solutions adopted.

Borrowed from the language of mathematics and nmechbhengineering, the term
“variable geometry”, brings the notion of adapteypiland flexibility. In the Venice
context, it would imply that decisions can be drdftwith different amounts of
flexibility for different groups of members or fahanging circumstances. It basically
implies variable boundaries and membership of thardh The composition of the
board, the type of decision and the territory ineal are different according to the
subject at hand. For this system to function, ckead transparent rules and decision-
making criteria are required which have to answastjons like who has to be involved
according to the matter being discussed and wimodbarge of decisions. In this form,
the district authority may be a sort @bnferenza di ServifConference of Services), a
body meeting when needed, whereas the technigaéaffay be a permanent body.

Whatever the district would look like, the Distriguthority should act according to a
management plan. Moving from a long term visiothaf lagoon, the plan may define a
long term strategy and short, medium and long telojactives, actions and monitoring
activities. It, for example, could establish a laegm strategy for the maintenance of
the city of Venice and the safeguarding works. Pen could be intended as an
overarching plan for the management of the lagastrict and adopted by the Special
Law. The relation with all other spatial and seat@lan should be clearly stated.

The Authority would work in close relation with th&cademy and would give
permission to fund research through the Venice Fiihe technical office would bring
the policy-makers’ demand for knowledge to the Amagl. The Academy would
support studies and scientific research accordiagly would bring to the attention of
the Authority new scientific evidence that may reguypolicy responses.
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To be effective, the District Authority needs tolbgitimated and authoritative. Again,
the role of the national experts committee and rtiegliation process appears to be
crucial to build consensus on this initiative.

6.2.4 Participation

To improve participation in the Venice system, gfaeed to be done by both the civil
society and the governments. In Venice a numbetitadfens groups, environmental
NGOs are active. Most often they are small goadrdaed groups (e.g. no-MOSE, no-
cruise-boats, etc.) that know each other, sometga#ser together to discuss issues but
most often they act independently from one anotfilis is one reason of difficult
communication with policy-makers. ConstitutingFarum for the environment an
umbrella under which all these groups could urstayld give the possibility to these
vices to be heard and to bring their knowledgehm $ystem. The Venice Fund could
financially support the forum as it happens in\Wadden Sea. In this way this platform
would have the financial resources to pay its legdes own technicians, lawyers, and
community organizers.

The same line of reasoning applies for the high memof interest groups that are also
active in the Venice area. Industry, artisans,ismurassociations and alike are dispersed
and only the big groups have occasionally succetmgd/e a constructive contribution
to policy-making. Providing a platform for theseogps to act conjunctly as in the case
of the environmental groups may achieve the goatathing wide consensus on policy
decisions and therefore willingness to accept paitects.

Participation procedures could also be improved.example structures enabling social
actors to negotiate with power-holders such ast jgalicy boards or planning

committees could be extended to a large number egistn-making procedures.

Mechanisms for resolving impasses and to ensure déeisions are not subject to
unilateral change are also needed. In additias,ithportant that when social actors are
engaged in a participative process, the processompleted and follow-ups are
provided.

To allow participation of social actors to the dgsof the novel governance regime for
the Venice lagoon, a Dialog Forum could, for example established and financially
supported by the government. This entity would adslrall the questions raised in the
public debate by the local community, the environtak groups and the economic
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stakeholders. It would be an arena for consultatiod clarification, as part of the
ongoing debate and decision-making process fordégm#gn of a novel governance
system for Venice.

Figure 6.1 Possible governance system for the Veaitagoon

Experts Committee
and
Mediator

District Barriers Management
Authority Authority
Venice Barriers Board for
Science —» Exceptional and
Academy* Experimental Closures
Venice Societal
Fund stakeholders

* Including Tidal Forecast Center

6.3 Governance of the storm surge barriers

The governance of the Venice lagoon is linked ® dgbvernance regime that will be
designed for the storm surge mobile barriers. Tareidrs will, in fact, operate tens of

times every year as sea level rises. This will hemesequences for the commercial,
industrial and fishing port activity and for thevmonment. In addition, a regular flow

of resources for the functioning and the maintemaoicthe infrastructure is needed.
When designing the governance regime of the barreernumber of issues have,
therefore, to be considered. These are:

1. Resources for the functioning and the maintenahtieedbarriers;
2. Criteria guiding the closure of the barriers;
3. Responsibility for the closing decision;

4. Possible use of the barrier to achieve environnhepiaity objectives.
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In some international examples of storm surge reobdrriers such as the Thames
barriers and the Rotterdam barriers, the nationgemmment provides the resources for
the functioning and the maintenance of the infradtire. Indeed, it seems reasonable
that the Italian government would take respongibibf the functioning and the
maintenance costs of the barriers as it has indestgreat amount of resources to build
them and it has set their construction as natipnakity. It may be wise to keep the
maintenance of the barriers outside the sphereoofpetences of the Venice Fund,
however. The Fund could be used to financing rebeaiity maintenance and small
scale projects.

As for the closure criteria, the Thames and theédRdam barriers do not provide useful
insights. They do not have a high frequency of wlesThe Thames barrier has been
activated 80 times in the past 20 years and ixpeeted to suffice only until 2030. The
Rotterdam barrier was used only one time sincedalne operational in 1997 and it is
activated once a year for maintenance. In the éytdue to sea-level rise the frequency
of closure is expected to be one every five yelns. closure decision and procedure is
fully automatic and computer managed in both instanA decision algorithm activates
the closure procedure according to given critezig.(the level of the water). A similar
system in Venice seems not reasonable due to tich ligher number of closures that
can affect the regular functioning of a number oft @ctivities, i.e. the commercial and
industrial shipping, the fish fleet, the cruisedthAugh there are navigation locks, the
closures may, in fact, slow down these activitiEserefore, a management strategy
limiting the impacts on these activities is needidaddition, the flexibility of the
mobile barriers system in Venice allows using &rtlosures to improve water
circulation or prevent sediment loss (see latehig section). These situations require to
be dealt with by designing proper governance agarents.

It seems practical that all relevant stakeholdewulds agree on a Barriers Closure
Strategy which would look like a “code of the rubasd of the exceptionsg(otefrom
one of the interviewees, March 2016 make the decision when and how (i.e. full vs.
partial closure) to operate the barriers. There theuld be a Barrier Management
Authority” in charge of the functioning and the maintenaatéhe barriers that would
make the closure decision in ordinary situationsoeding to the rules. Next to that, a
“Barrier Board for Exceptional and Experimental Clases coordinated by the
Barrier Management Authority could evaluate thecéptional closures”. It would be a
body meeting on demand of the Barrier Managemenhdakity or of any other party
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asking to make a decision out of the rules (e.@ Wenice Academy, the Port

Authority). The Board may be a mixed committee exthinical experts, policy-makers

and relevant private and public stakeholders aftédiy the decision (e.g. the Port
Authority, the trade unions, fishermen represemati the cruises operators, water
boards, land reclamation consortia, environmersalistc.). Situations the Board may
be asked to evaluate are, for example, those wieer ts an important event in the city,

the forecasted tide would affect the event bus ibelow the safeguarding level. It may
also happen that the port authority or the crurspsesentatives ask for not closing the
barriers at one inlet because of an intense stgppativity even if the expected tide is

above the safeguarding level. Then, there could mimber of situations when the

barriers would be closed or partially closed fovimnmental purposes (see later in this
section). What should the decision be in theseasdns, respecting or not the rules?
The answer depends on a number of conditions Heatrtember of the Board would

have to evaluate. All relevant stakeholders wowlgiehto negotiate all these aspects,
hence an arena for evaluating the trade-offs oeteeptional closure decision need to
be provided. The Board would be this arena, thiasvalg to overcome disagreements.
The Board could also have another important tagletéorm in close cooperation of the

Venice Academy. It could in retrospect evaluatergweosure afterwards, on a 6

months or one year basis and review the closuieneem view of the specific mandate

of the Barrier Management Authority.

The code of the rules would set the safeguardingl,la.e. the water level at which
closing the barriers. At present the level is g¢e11® cm above m.s.l.. This value was
adopted on the basis of a consultation of all lacdhorities. It was set considering the
local defenses in place. Perhaps a lower safequalevel will be needed as long as the
local defenses in Venice and in the lagoon will m@tcompleted (most likely not before
2030). This means that the number of closures valleven higher than expected for
some time. Having a Board to make the decisiorekmeptional, additional closures is
therefore essential in situations of already higimher of regular closures. The code
would also set principles and criteria guiding ttlesure decision in the ordinary
situations. The precautionary principle could batest as the foundation of the
decisions, for example. This would imply that irseaf uncertainty of the tidal forecast
the barriers would be fully or partially closed avé the forecast is slightly below the
safeguarding level. In this way the Board would na¢e to evaluate these situations of
uncertainty of the tidal forecast. It could alsodstablished that preventing the urban
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centers to be flooded is always, under any circantss the priority to pursue. The
more the criteria are clearly and precisely set,léss the number of occasion in which
exceptions are allowed and the evaluation of thar@oequired. The code would also
specify when the decision is to be taken by theddae composition of the board, the
procedures to follow, what is an extraordinaryaiton, etc.

An important issue regarding the management ofbtin@iers is the tidal forecast. A
Tidal Forecast Centercould be established as separated organizatiom tihe Venice
Academy or as specific division of the Academy. Hezond option may be more
advantageous in terms of effectiveness. The Acadewouyld be, in fact, the
organization in charge of collecting and storinignadter and environmental monitoring
data generated by the local research institutess@ldata are needed to feed the tidal
forecast models. The Academy then could also takspansibility of informing the
population about the forecasted tide. The commtinica@f the closure of the barriers to
operators and the public then could remain on tgi®& Management Authority.

The more accurate and precise the forecast thenididse the number of false alarms.
The accuracy of the forecast improves when the édent is approaching. Because the
decision to close the barriers is not fully autamaut will also be made by the Board,
it is necessary to establish the latest forecastlyoon for the decision and mechanisms
to deal with false alarms.

Finally, besides the main purpose of flood prewsntithe mobile barriers are an
opportunity for innovative approaches to water amyironmental management. As
suggested earlier in this research (see sectign usthg partial closures of the barriers
would help improving the lagoon water quality angyent loss of sediment at sea.
Criteria for how and when to use or not to useltheiers for these purposes need to be
defined. An experimentation protocol could be depetl and implemented by the
Barrier Management Authority, the Board and the igemcademy. Because this way
of using the barriers affect the governance ofwthele lagoon the District Authority
would need to approve the experimental protocol@athably in some cases it may be
called to evaluate the decision to close the harrie

The described governance system of the storm fageers in Venice would have the
advantage of allowing flexible decisions accorditoy the specific situation and
minimizing disagreements among different stakehsldi also would allow using the
barriers in innovative ways.
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6.4 Lesson learn for the governance of coastal regioms times of climate
change

What can be learnt from the Venice case about hrenple living in coastal lagoons can
govern in an adaptive way water and environmenteuartianging climatic conditions?
Climate change is a global challenge and the Velaigeon is not an isolated example.
Complex and bureaucratic governance arrangememtswadespread especially in
coastal lagoon areas and estuarine system. Thiegnabastal systems increasingly
vulnerable to environmental change, like climatarde may induce. The example of
Venice shows that high level of technical and ddienknowledge and building
infrastructure alone does not necessarily lealidekpected level of safety of the coast.
Adaptation requires both structural measures sgchoft and hard coastal protection
works and non-structural measures such as institaitireforms to deal with increasing
uncertainty and risk related to climate changelduyg infrastructures seems relatively
easy when resources are available. Setting up exfusde governance arrangements to
manage these new systems does not always recayeaatd attention.

Governance of adaptation is a relatively new fialthe social sciences that requires in
depth understanding of cultural, social, politiead environmental contexts. Above all
it represents a new priority for policy makers, ueiqag a change in attitude to the
political vision. Improvements can be obtained wih greater integration and

coordination of institutions, knowledge, planningdamanagement systems at all
governmental levels. In particular, the need t@rggthen local long-term planning

mechanisms and establish cross-scalar instituttonsupport complex decisions is
recognized when dealing with hard coastal defenastructure with long life span. A

wide spatial vision at the scale of a bioregioals important and implies cross-sector
partnership at different administrative level andstare of responsibilities. Finally,

adaptation is financial demanding in coastal are¢hsrefore mechanisms to make
financial resources available are needed, suclefasmulating scale of priorities and

ensuring resources to existing programs that su@u@aptation rather than making new
programs.

This research has shown that in Venice and in thedd®n Sea, institutions for
ecosystems and environmental management limit agapapacity of institutions to
climate change. This is a common finding in climstiedies that reflects the difficulty
to deal with uncertainty and risk that policy-makeflace these days. Reforming

161



Governing Water and Environment in Times of Clima@teange

institutions, although taking long time, is cructal increase the adaptive capacity of
social and ecological systems. An ideal model ofegoance does not exist, however,
and researchers need to develop a deep underganidihe context before searching
for site specific solutions. In this regard, metblogical approaches such as the
Adaptive Capacity Wheel and theoretical framewosigch as the adaptive co-
management are useful to diagnose the context théhaim of identifying possible
solutions.

In general, when searching for solutions for gowegmglobal environmental changes
and climate change specifically, the three streamsdel of policy processes (i.e. the
policy, knowledge and society streams) may prowdédance (Kingdon 1984; see
Figure 6.2). The processes within each stream dhimaimanaged in a constructive way
while at the same time the processes in the othesiras are kept in mind because they
are interdependent. Progress can only be made thiegpolicy, knowledge and society
streams are connected in concrete actions, andagsicim between two streams can be
expected to have an influence on the third streemedl, generating either less or more
trust. Closely looking into these processes may lwelderstanding how they interact
and how it is possible to influence their directiomvards improved water, ecosystems
and environmental management.

Figure 6.2 The stream model of policy processes

GOVERNANCE STREAM
Actors: governments

Process: political decision making
A

A

a) Establish committee c) Produgte advice d) Inform| and involve

v

KNOWLEDGE STRE
Actors: scientific institute
Process: knowledge d

b) Inform anq involve e) Trust and cooperatq

A A 4
SOCIETY STREAM

Actors: citizens, companies, NGOs, m

Processes: survive, engagéeipate

Source: modified by Klostermann (personal commuitioifrom Kingdon 1984
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6.5 Conclusion

The findings of this research suggests that decafdetsidies funded by the Special Law
for Venice generated technical and scientific kremlgle and allowed building
infrastructure that could make Venice one of therfwost regions adapting to climate
change and an example from which other coastabmegiould learn.

The integrated system of mobile barriers, locakedsés and complementary measures
being built at the inlets and in the urban centens be considered adequate to protect
the Venice lagoon for at least the next 50 yeard bayond, given various SLR
scenarios and expected high waters. This providatthe governance structure allows
for timely completion of all infrastructure as we#ls proper management and
maintenance.

The existing institutions for water and environnamhanagement do not address these
issues effectively, however. The governance syssefragmented and not coordinated
at different governmental and spatial scales. Ail@gflow of resources to complete the
safeguarding works and mechanisms to generate flesalrces for the maintenance of
infrastructure and of the city is missing. A climaadaptation strategy for the whole
watershed is not under discussion, and climateiegudre carried out by different
organizations separately. Above all, lack of traistong local stakeholders is source of
insufficient cooperation, lack of confidence inestific knowledge, and difficulty to
share it. There is no shared vision of the futur&enice and open and constructive
discussion about this topic is challenging duéntinstitutional stalemate.

If not properly maintained and managed and withenguring the completion of all
works, the whole safeguarding investment may failachieve the original goals.
Designing the mobile barriers closure regime anmtbeel governance system for the
watershed including the lagoon, the catchment basdthe near-shore sea would be
first best. Reforming the current Special Law foerite offers an opportunity to
develop such a new regime with all relevant parti€aking a climate change
perspective in developing the new institutionalteys would then ensure long term
protection from climate related risks. This reshahas indicated a possible path a
number of institutions to improve effectivenessha governance of the Venice lagoon.
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Riassunto

La ricerca esplora strumenti di governo ambienpale migliorare I'efficacia dellgovernance
della laguna di Venezia in presenza di cambiamgmhatici. La ricerca inizialmente riflette
sulla capacita di difesa dall'innalzamento del llivalel mare delle misure di protezione dalle
acque alte. Poi, valuta la capacita di adattamaintambiamento climatico delle politiche per il
governo delllambiente lagunare e lo fa comparandnézia e il Wadden Sea in Olanda. Infine,
valuta lattuazione delidaptive co-managemerd Venezia quale strumento di efficace
governance ambientale. L'analisi evidenzia comédtd'divello di conoscenze tecniche e
scientifiche e le infrastrutture in corso di reaéizione collochino Venezia tra le zone costiere
che meglio possono adattarsi al cambiamento climaleve pero essere assicurato un regolare
flusso di risorse e strumenti di governo per il ptetamento delle infrastrutture, la gestione e la
manutenzione delle opere di salvaguardia e defta.dia riforma della Legge Speciale per
Venezia offre I'opportunita di disegnare una nugeaernance lagunare capace di rispondere a
queste esigenze. Le raccomandazioni di questaaiadfrono un possibile percorso per avviare
la riforma e alcune ipotesi di strumenti per unagfficace governance della laguna di Venezia.

Abstract

This research explores institutional arrangemeamtsvhter and environmental management that
would improve effectiveness in the governance & Yfenice lagoon under conditions of
climate change. It, first, reflects on the abilby flood protection measures to anticipate
expected sea-level rise induced by climate chaihgben, assesses whether institutions support
adaptive capacity to climate change by comparing tenice and the Wadden Sea
(Netherlands); it, finally, explores the level ofiplementation of the adaptive co-management
as framework for effective governance. The analgsggests that high level of technical and
scientific knowledge and the ongoing hydraulic astructure could make Venice one of the
foremost regions adapting to climate change anéxample for other coastal regions. This
provided that the governance structure allows forely completion of infrastructure and
adequate management and maintenance by supplgo@rdunding and reforming the Special
Law for Venice. Recommendations include a possgath and a number of institutions to
improve effectiveness in the governance of the d&fagoon.
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