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1. Intr oduction Abstract the complexity of the -e

; ; ; This research project discusses an applicative example of the evaluSRpystem. . .
l_)esp!te the. .dlversflty of methodologies of local sustainability in the context offaeeto lagoon sys On the basis of this
scientific pOSItIOtj\S, '_f_th_e tem, paying close attention to the activities related to fishing and to the priemise, the identification
concept of sustainability iSmary sectorA specific system of indicators is used to measure and evah@fespeciﬁc suitable tools
to become déctively op sustainabilitywhich also monitors and verifies the suitability of the path b r the identification and
erative, it must identify ing followed. The implemented model, Driving force-State-Response (DSFF?%@ lificati f the di
suitable measur(_)men.includes the environmental, economic, social, and institutional dimensi§A&Mmpliication o e al
that influence developmental sustainabilifpe application of this model toverse problems of devel
tools that are generally- a Venice could be a useful tool to start a process of sustainable developmpment in the lagoon will
greed upon and acceptethased on a more detailed knowledge and sharing of environmental managftribute to the analysis
In the awareness that ther ment plans. of sustainability in the lo

are diferent relationships Résume cal area.The objective of

between  environmentalce ppjet offie un exemple de méthodologies d'évaluation de la durabilité the study is to research
components and a greatésysteme lagunairvénitien et met 'emphase sur les activités liées a la pégfeg apply new methodol
subjective responsibility in et au secteur primait La mesw et I'évaluation des diffénts aspects de la ?rgy to evaluate the sus

ursuina obiectives of sus durabilité sont réalisées a travers un systéeme spécifique d'indicatears, prs -
Fainabili?y Jany analysis posés comme moyen de suivi et de vérification de laenteédu paours en- tainability and develop

. trepris. Le modéle employé, Eertrainante-Etat-Réponse (DSR), inclut leg1ent of thevVeneto lagoon
places the |rn_portance _01dimensions envwimnementale, économique, sociale et institutionnelle qui gystem, with particular
the local environment in fluencent la durabilité du développement. L'application du modéle a la réafiiference to the fishing
the foreground.The terri vénitienne peuteprésenter un moyen utile pour entamer uocessus de sector and the activities
tory itself therefore be développement durable basé sur une connaissance plusfamie et sur la lated to fish
comes the reference poinpartlupatlon aux ppgrammes de gestion erorinementale. relatea 1o rnisnery

: The indicators devel
for sustainable develep oped are also proposed as

ment, and taking care of it implies knowledge of the vefysiruments to monitor and evaluate the suitability of the

elements that are an intricate part of its identity ath being followed in the study of the adequacy of the ob
First and foremost, it is the urban context that is the pggqiives pursued and the degree of cagemece achieved

ticular field of studywhere the conflicts between the enviyjje underlining the importance of sectorial indices in the

ronment, economyquality of life become manifest in the 5 anaration of reference models of sustainability from a
mcrea_sed concentration of people, activities, and fI_ows ethodological profile, based on a systematic approach in
materials and engy. The measurement and evaluation

: astis -function of a developmental outlook that is shared by the
the various aspects of sustainability are therefore a prelijg.g) participants.
inary step to decisions regarding any local policies. In view of the complexity of the interactions in the fish
In Venice, the problems concerning sustainability can % sectorand more generallghe major one with the oth
seen in the special relationship betwegn economic develgp components of the lagoon system, the results proposed
ment and the lagoon ecosystem, which has gradually Bgay pecome the object of further specification and stasly
come more and more complex as a result of developmert” conyegence of the theoretical premises, iffisignt,
that has progressively detached itself from enwronmen@ladua”y makes room for a more operative approach.
problems. . , .. Due to the dimension and characteristics of the local sit
Any attempt to reassert this balance is expressed in {igion, having undertaken a construction process of rela
possibility of creating and implementing an economi¢ agyely specific studytools that can be analysed immediate
tivity model that is socially compatible and does not OPPO$E may play an important role in the elaboration of territo
rial policies, should dférent developmental hypotheses of
the complex environmental, social and economic situation
of Venice be compared.

* Professor of Agricultural Economics and Politics, University of Ve
nice, ltaly.
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2. Indicators as an evaluation tool for le sult in function of a greater congence of the objectives
The opportunity to let the individual communities choose

cal sustainability their indicators independenttipgether with the agreement

The importance of the use of indicators for the evaluaties regards their utility becomes a prerogative of the deci
of the progress of a social, economic and environmengibnal processes, entailing the responsibility of the diverse
context towards sustainability is widely recognised territorial actors Since they are a tool but not the goal for

Since the evaluation of sustainability concerns all the dscal environmental policies, they must be selected in such
pects of the territorial field, the implicit burden of their eona way that they describe the field in question complétely
trol justifies the use of specific simplifying indicatbrbhe During the selection process, the evaluating aspect influ
indicator usually identifies a tool that is able to provide-cornces numerosity and it is therefore appropriate to identify
cise information on a more complex phenomenon and wighprecise hierarchy amongst tifem
a broader meaning, and make a trend or phenomenen visin important critical element is inherent to the determi
ble that is not immediately perceivable, going beyond whaktion of objective values that define environmental guali
it is actually measurirtigThus, the indicators both quantifyty (reference benchmarkJhis is linked to the threshold
and simplify information, favouring communication anctoncept that can also be identified, depending on the par
comparison. Defined as a measure that can be represemi@dar characteristics of the local territéry
either numerically or graphicallyhey contribute to the-e  In particular those bodies, both national and internation
valuation of the level of sustainability that has beeal, which tried to respond to the issues defined\bgnda
achieved.To be efective, they must interlink the diverse21, are responsible for the methodological development of
environmental, economic and social aspects of a commuttie indicator8. More specificallythe methodological de
ty. Indeed, apart from identifying the current conditions afelopment of the indicators was carried out with reference
a system, as a result of monitoring, used in a local field they the approach followed by O.E.C.D and known as the
can also represent an important planning tool, that is- fun®S.R.), “Pressure-State-Response” model, which gives a
tional to the preparation of the city's environmental and tetausal interpretation of the relationships between society
ritorial policies. Agenda 21 Locale identifies the indicatorsand the environment [OECD, 1998].
that act as a support, as well as in the evaluation of enviThe determining factors of the model imply the presup
ronmental impact, for the construction processes of territposition that the “pressures” man exerts on the environment
rial planning and which, as a measure of control, can heodify the “state”, both qualitatively and quantitatively
used to verify the results obtained in comparison to the and the reactions to these changes, whether natural or in
trategic objectives, thusfefing a comparison between theduced, by environmental, economic or social policies, rep
overall transformations, alterations, resource flows andsent the “responsedhe pressure indicators are aimed at
consumption that are either being carried out or plannetle evaluation of the fefcts of anthropic activities, as-re
and the speed with which they are regenefated gards how much they reduce or degrade resources er pres

An important aspect is inherent to the participative dent an excessive lo&dHowever those regarding the state
mension starting from the stage of indicator selection - tk@pply indications for the contingentality of environmental
involvement of stakeholders strengthens the decisional tfuality, with the objective of monitoring any modifica

t A complementary system of sustainability measurement is offered by the national environmental accounting, the objective of which is the in
tegration of the economic and environmental aspects. The approaches that have been developed consider the defensive costs; the evaluatic
natural capital; the evaluation of the depreciation of the natural resources with market; the evaluation of all the relationships between the ec
nomy and environment (SEEA-Satellite methodology system for integrated Environmental and Economic Account). The latter offers an ove
rall integrated overview of national and environmental account using satellite calculations that offer a monetary and physical evaluation of th
relationships between the economy and environment, thus determining the Ecological Internal Product (green EIP), which encompasses t
costs associated with environmental decay and the quantitative exploitation of natural resources. Environmental accounting also finds specif
application in the micro-economic field, linking the evaluation of productive activity in terms of revenue with the protection of ratural re
sources, leading to the configuration of the Net Environmental Revenue, that links the aspects connected to company profitability with the s
cial and environmental ones [Gatta, 1999; Mordenti ed al, 2002].

2 If environmental accounting has the objective of integrating the economy and environment, the use of indicators makes it possible to insert tt
evaluation of the social component. The first examples of indicators that have been elaborated, however, consider human development mc
than sustainability. (E.g. the Human Development Index, made up of the average of the variables: life expectancy, level of education, gross d
mestic product per head). The need to include other variables, for example of an environmental nature, opened the path to a broader vision
sustainability.

*The selection approaches of the indicators can be identified at a local or international level, or can refer to the assessment of an individual pi
ject. In particular, the most important international experiences refer to the Pressure-State-Response Model proposed by the Organisation
Economic Cooperation and Development which later led to the Driving force-State-Response model as well as the ABC model of the Interne
tional Institute for the Urban Environment, which foresees Area specific indicators, identified at a local level; Basic indicators and Core indi
cators, which supply essential information for the measurement of local sustainability, all make a comparison with other situations possible. A
a local level, the most important experience is that of the application of Agenda 21 in which the choice of indicators involves the local com
munity, based on a bottom-up approach, and favouring the broadest adhesion to the situation in question.

*The indicators of local sustainability make it possible to evaluate the degree of progress towards the objective of the city's sustainable develc
ment in a manner that is both simple and synthetic. The choice of the indicators is functional to the definition and implementation of an ac
tion plan for sustainability, in conformity with local political choices [Cogo, 2001].
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tions™ The response indicators are mainly aimed at asseadhesion to the local characterisfi¢3ab. 1).

ing the efectiveness of environmental and territorial poli As regards the first dimension of sustainahilibat of the
cies, with the aim of encouraging further study for the pre@nvironment, the subjects developed refer to the lagoen wa
posal of specific actions, particularly in the local field  ters, air qualitythe ground and naturalistic heritagéwus,

The conviction that sustainability is not only made up dhe subject “lagoon waters” is subdivided into the groups
the environmental component also gave rise to the opportwater pollution, hydro-geological instability and fishing
nity of including other dimensions of the situation, for exactivities”. The role of the drainage basin is analysed using
ample the economic, social and institutional dimensionise driving force identified in the annual deposits of nitro
that are part of the characteristics of the Driving foree-§en and phosphates, which contribute to an increase-4n con
tate-Response scheme (DSR) centration in the waters (stat&he depollution plan for the

By introducing further variables of analysis, this- aplagoon and the dynamic monitoring network represent the
proach strengthens the role of the various componentscofrent actions of contrast, while the evolution of macro
sustainability and their relationships, inducing a more dphytes and macroalgae represents one of feetgfof the
tailed vision. In this mannganalysis will then include all qualitative decay of the waters (response).
the factors that are pertinent to the territorial field that in As regards the hydro-geological instabilitije pressure
fluence developmental sustainabilifyhe field of interpre factors refer to the annual loss of sediments, the creation or
tation is expanded to the complex of the interacting realitestruction of typical morphologyhe number of excep
between man and the environni&ndithin this scheme in tional floods, the development of eustasy and subsidence,
a broader meaning of the pressure concept, the driviag well as the wave motion, with the responses being iden
forces represent all the activities and processes that ntéigd in the reopening of the valli da pesca in the project for
generate an impact on local sustainability the morphological recovery and in that for the defence a

L . - gainst flooding'.
3. Characteristics of the sustainability me Porto Maghera plays a considerable role as regards the

del for the Venice lagoon subject “air quality”, the polluting emissions of which and

The Driving force-State-Response scheme has bdBg number of accidents with pollution (driving forces) add
adopted in the model developed for Menice lagoon, in to the harmful concentrations (state), the cause of the in

which the four dimensions of sustainabilignvironmental, ¢r€asé of specific illnesses such as tumour (response).
economic, social and institutional, areyanised into sub Porto Maghera is also of considerable importance as re

jects and sub-subjects, with the aim of achieving a greafé"ds the subject “ground” due to the production of waste

°*The indicators “measure the state of the environment's health and the pressure of current developmental models in relations to the envir
ment's ability to maintain conditions of integrity and productivity”, Agenda 21 locale [UN, 1992].

°*Favouring governance that is carried out by means of the mobilisation of a group of subjects, with a differentiated position as regards hierarcl
and statute, the effect of which is a result of the product of their actions, but cannot be directly traced [Balducci, 1999].

"According to a bottom-up approach, which identifies agreement in the local field. The same OECD states that “the indicators must be referre
to and interpreted in their appropriate territorial context, taking into consideration the characteristics of each site relative to ecological, gec
graphical, social, economic and structural aspects” [OECD, 1998].

*The requirements generally accepted for the selection of an adequate set of indicators are those of significance, relevance for the local surro
dings, ease with which they can be measured, comprehensiveness, sensitivity to change, coherence, synthesis, scientific validity; reproducik
ty, disaggregability, expediency [Pileri, 2002].

*Numerosity is implicit in the functions they are attributed, such as: identification and definition of the problems; decision support; monitoring
(control), together with involvement (information, communication, encouragement of the population); comparison (with other situations); ar
rangement of local information basis [Moriani, 2001].

“The threshold can be defined as the limit above which an environment, or resource, no longer presents acceptable characteristics for hur
consumption (limits of healthiness), or for biological life, or there is no possibility of returning the environment to its previous condition. In
the presence of a single factor the threshold is easier to identify. Thus, Directive 2000 of 23.04.98, Water quality, makes a distinction betwee
the “imperative” value, minimal ecological value, and “guide” value, good ecological value, corresponding to “higher state”, identified as the ob
jective of quality.

In a complex environment there are further problems in evaluation. In this case, the process of comparative evaluation in obedience to loc
characteristics, may make it possible to have references as regards the operatively usable quality references on the strength of reciprocal an
Sis.

“'First and foremost the United Nations (UN), with the Commission on Sustainable Development (UNCSD), the Division on Sustainable De
velopment (UNDS) and the UNEP (United Nations Environmental Programme) responsible for the organisation of the Earth Summit of Rio
de Janeiro (1992) and Johannesburg 2002; the Organisation for Economic Cooperation and Development (OECD), national environment
Agencies; research institutes; regional and local governments.

“They indicate the primary determinants, or rather the generating factors of pressure on the environment. In the case of Venice for exampl
these could be represented by atmospheric emissions from the industries in Porto Marghera, the discharge of pollutants in the lagoon, and
the various factors of hydro-geological disturbance.

*Such as the concentration of pollutants in the air, the water and lagoon sediments.

“Thus, the creation of environmental awareness is highlighted in the public domain by the efforts made implementing environmental reporting
and in the induction to correct and sustainable behaviour in the policies of companies by adhering to forms of voluntary environmental cert
fication. In the case of Venice for example, the response actions are represented by the Plan for the depollution of the lagoon, the Project {
defence from flooding and the areas under protection [Scotti, 1994-95].

“Proposed by the Commission on Sustainable Development (UNCSD) of the United Nations.
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Tab. 1. The malel Driving Force State-Response for the Venice Lagoon

(driving forces), in part
dangerous, while the ex
tent of pollution is of
fered by the contaminat
ed areas (state), the-re
sponse of which was ar
appropriate land reclama
tion plan.

From an environmental
perspective, the charac
teristics of the naturalistic
heritage in the lagoon are
of particular importance.
The evolution of the ka
goon fauna and flora
(driving force) attests the
importance of the wet
land for many species
and the response that he
been provided so far is
insufficient for the areas
under protections.The
importance of the habitat

Environmertal Dimengon
Topic
Lagoonweter

Air quality

Ground

Natural reurces

Sub-topic
Impact ofhuman
activities

Hydro-geological
disruption-
Fishery(Tab.2) -
Agriculture (Td. 4)

Atmosphere pollihg
emission frorRorto
Marghera

Production of wasten
thePorto Margheraarea
- Contaminatd areas-

Waste production

Species Areas

Driving Force
Annud |loadsof nitrogen and
phosphorus in the drainage
basin of the lagoon - Water
dischages- Water removal

Annud lossof seliment -
Qedtiondestuction of typicd
morphologies- Number of
exceptiond high wate's-
Evolution of eusttism-
subsidence- Ewolution of
wave motion

Roll uting emisson - Number
of acedentwith pollution

Total wasteof praductive
adivities- Dangerouswaste-
Treated waste- Weste
disposal - Annud produdion
of urbanwaste

State

Qoncentration of nitrogen
and phogphorus
Qoncentration of the
pollution in hewder and
in the seliments

Lagoon surface mardies

Concentration of
pollution - Businesses
with high acddent risk

Contaminaed areas

Faunaresurces-
Floristicresurces

Regorse

Lagoon depollution Plan
Dynanic monitoring
network

Evolution of macrodgae-
macophytes

Repening of valli da
pe<a Phnof
morphologicreovery
Rrotection from high
waters

Increaseof ecific
diseases Environmentd
investentsofthe
bushesses

Relaméaion Phn of
contaminated areas-
Pecentageof searate
callection

Foeciesregecting the
RamsarConvention -
Rrotected areas

is highlighted by the
modifications that have
occurred in the sites of
naturalistic value and in
the variations the lagoon
biotopes have undgone,

all variables that have
been identified as imper
tant driving forces.

As far as the economic
dimension is concerned
the subjects have beel
developed in traditional
sectors with the addition
of that of tourism due to
its importanceThe char
acteristics of the second

Econonic Dimengon
Primary setor

Seconday setor

Third setor

Tourism setor

Fishery(Tab.2)-
Agriculture (Tdo. 4)

Economicdevelopnent of
Porto Marghera- Minor
production

Economicdeveloprent -
Port developnent

Development of the
tourism sector

Variation distribution of the
employeesandthe firmsfor
the setor adivities-
Rroduction-consumption of
energy - Glassndusty of
Murano, employmentsfirms-
Ship buildingfirms

Vaiiation of e firmsand
employment & Porto
Marghera andn thehistaicd

center - Variation of the dops

in the hisbricd center -

Evolution of the traffic, goods,

oil
Evolution ofthepressre

indicdor - Economic
contribution of tourism

Grossand retuse
indicaors

Invesinentsof the firms

Regulation of theflows

ary sector are derived
from the fundamental
role of Porto Maghera,
where the variation and
distribution of the num
ber of those employed,

the business area and companies all represent driv

Sodal Dimengon
Population

Quality of life

dition, there is also the subsector of minor production, in
El8ding that of Murano glass production and the shipbuild

forces, as do the erggrconsumption and production. In-ad

Agingpopulation- Qstto
purchasea howse- Evidions
mack

Rete of migration -
Variation of the restlents
by zones

®¥The DSR was studied further, thus the driving forces can be distinguished from the pressure indicators while those of impact are added. Tt
model (DPSIR), designed by the European Environmental Agency (EEA), has been adopted by ESEPI (European System of Environment
Pressure Indices), as part of the V Programme Summary for the environment. ESEPI represents a line of action of the European Union for t
construction of an information basis that is hecessary for the application of the lines contained in the Programme summary. In particular, th

implementation of the DPSIR model becomes the object of the VI programme of environmental action.

"The construction of a set of indicators is functional to the definition of an integrated environmental management model for the coastal zone
of which Venice represents the most important example. In particular, the DPSIR model (Driving Force-Pressure-State-Impact-Response) is us

to determine the state of environmental quality [Antonelli and others, 2004].
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ing sector es with the aim of constructing suitable local information
The development of the tertiary sector is analysed Imasis that become, in perspective, a catalysing element in

means of the variation of the number of employees aiite drafting of local policies.

companies, in particular in the historic city centre, wher oy .

the variation of commercial activities has specific charag- A proposal for indicators in the lagoon

teristics. In addition to this is the inevitable role of the port fishing sector

in the development, identified by analysing thefitadf  according to the driving force-state-response model, the
passengers, goods and petrol tankers. appropriate indicators aim to develop the operative poten
In the tourist sector the driving forces can be led backﬁz§| of the plan, with the opportunity of the precise identifi
the variation of the arrivals and stays, also in the form @hyjon of synthetic objectives which will be used as guide
day-tripper$, which also influence the pressure indeXines for future actions and policies in the sect@h(T2).
However the net and gross utilization index attests thest and foremost, the analysis of the role of the fishing
structures’ accommodation capacity (state), how much ©&:ior in the lagoon must aiso consider the modifications
actions to regulate the flows represent the current respofigyt have taken place in the substance and structure of its
€s to the needs for tourism management. . heritage.The indicators selected refer to the quantity and
The social dimension is studied using the subject "POpYistripution of the catch (driving force), while the environ
lation”, subdivided into the sub-topics "quality of life in theyenta| and economic dimensions are identified in the value
historic city centre” and “Porto Mghera’, encompassing o the sales (stateJhe impact on fish resources is verified
the crucial aspects of the industrial plant, such as the PER) the analysis of the companies working in the seatat
fessional illness rate and the index of the seriousness of & indicators refer to the size and variation. the local cen
cidents (driving forces)The quality of life in the historic-C a5 and units and the evolution of employment (state).
ity centre is analysed using variables such as the rate of ag\g regards the environmental variable, the type of-tech
ing of the population, the cost of buying a house per sqU¥giogy used is of particular importance (pressure factor) as
metre, monthly rent, the number of evictions carried oyfe|| 3s its impact on the environment, which is of specific
and the quotient of migration (driving forces) that accouRfgnificance in clam fishingrhe area reserved for the vall
for the variation in the number of residents (response), tt&? pesca which underlines its importance in lagoor- man
is shown to be in continuous decrease. _ gement and the quantities of fish product that is confiscat
The characteristics of the institutional and operative o@ which measures the degree of food saety also re
mension aim to link the aspects that refer to the pursuit ghonse factors as is the arrangement of the “Plan for the
the sustainability strategies and the participation in intemga anagement of fish resources (1998)” which represents the
tional cooperation, through the ratification and applicatioggectiveness of the institutional dimension [Province of
of the agreements that have been signed, with those thatygjce 1998].
of a more operative nature, and were identified in the analy 5 a{ppropriate indicator for the pressure on fish re
sis of the implementation status of the works regarding prgoyces is that of the production of annual catefb(B). In
tection and reclamation (response). . .Qquantitative terms, the most important source of production
_The specification of the reference model by selecting ify the Jagoon is that of molluscs and while clam production
dicators is the first operative phase and is prior to the gafy, pe estimated at 370 thousand quintals a gezund ¢
ering of the data and theirgamisation, up to the accem \y, thirds of the total catch, thefef of mussels is also sig
plishment, i.e. the calculation and representation of the igificant at around 180 thousand quintals todgighing of
dices. In particularthe participatory value of the constUC 4 gitional species, estimated at around six thousand five
tion activity and f|nd|n_g of |_nformat|on is to be underllne(Lundred quintals, highlights a worrying fall in production.
and the forecast of direct involvement by local actors bg,qeed, it appears to have practically fallen by half during
comes a fundamental premise for the ensuing adhesionyg 1990'sThe problems of pollution, the hydraulic medi
developmental policies based on a common vision of Sy ations carried out as well as the use of new fishing tech
tainability, involving the necessary maodifications to indi nology have all induced the selection of the spedigs.
vidual behaviourindeed, the creation of the model appeasanges in the resident communities and seasonal-migra
to be instrumental to the need to involve the population {ihns have also influenced fishing activiti#ghile this in
the construction of sustainability policies, thus making frease in catch appears to have hit all species, it is even
aware it is also the author of theiegfts of the very deei e extreme for those with a reduced ability to escape.
sions regarding the results. _ . The difusion of the manila clam, with a production that has
The gathering and ganisation of the data is an-in gopled over the last ten years, has damaged traditional

escapable stage of the operative research project, while figing even more, due to its environmental impact of its
evidence of any lack encourages the activation of precess

®The indicators referring to fishing activities and the primary sector will be the object of successive analyses.
®The day-trippers are a specific segment that is increasing in importance in tourism demand.
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Tab. 2. Indicators propo sed for the lagoon fishing sedor based on theDriving force-State-Response model

Indicator

Dimengn

Type ofndicator

Tage

Evoluti on of lagoonfishing by spees

Environmental
economic

Drivingforce

Resoratonoflagoon
bi odiversty andpressrvation of

An estimate of the number of
people employed is little over
two thousand fishermen who
are working in the lagoon, of
which around one thousand t

fishng activit .
geviy wo hundred are catching clams

Environmenta while the others are concen

Evoluti on of clam produdion Drivingforce  Regilationof pemits and

i t fomation to fishfami . .- s -

economic rensiomationfoAshiaming trating on traditional fishing.

Evoluti on of salesin thefi shmarlets of Economic Stae Incresseofspeiesfromlagoon  The overall fishing fleet has
VemceandChioggia acadingtoaign been estimated at around six

(se,lagoon valley)

hundred vessels, made up of

Loal units of lagoonfishsetor Economic Stae Rearragenant and regilationof ~ boats and small trawlers; in

setor particulay around three hun
Employeesn lagoon fishsetor Economic Stae Mainteranceandrepualification  dred small vessels and eighty
hydraulic dredges are involved

Struwctureoffishing flee Economic Stae Presevationand reonvasian in clam catching [De Pil’l,

2002; Granzotto et al, 2001].
With an area of around nine
thousand hectares, 70% of

Fishing techntngies Environmental Drivingforce  Useoftechnlmgy with low

envronmental impac

Expanseofvalli dapesain thelagoon Environmental Response Increaseard regoration which is made up of an area of

Quantity of fishprodiasconfscatel Environnental Response Incressednaontrol water dedicated to fish farm
ing, the valli da pesca repre

Managemenplan for fishresairces Institutional Response Incresseard retalandng of fish sent an important form of man

resaices agement of the lagooriThe

area is gradually decreasing, e
fishing methods, which part of the fishing sector now-corpecially due to the inactivity of certain areas, while in oth
centrates onThe significant environmental impact of clamers an attempt is being made at assisting their recovery
culture highlights the economic damage of extortion basedrhe management of fish production appears to be of a
on the maximisation of individual catches [Cesari, 1994].traditional nature, consisting in extensive polyculture,

The development of fishing can be highlighted further byhere relatively low productive yields also have reasonably

analysing sales according to the origin of fish species safly management costs. Only 10% of the valli are imple
at the wholesale markets @énice and Chioggia. In 2000,

the fish species from the lagoon were equiva
lent to 9,150 quintals for a value of 3.5 milliol Tab. 3. Indicator: evolution of fishing for species (quintals)
euros, divided between tMenice fish market

Dimension: Envronmetal- Topic: Lagoonwate/
with 7,000 quintals (76.5%) and the Chiogg econofic Primay setor
wholesale market with 2,130 qumtals. If th Type of indicator:  Driving force Subtopic: Fishngsedtor
produce from the valle, the sea and freshwa
is added to that of the lagoon, local productic Spetes  Prod. 1994 % Prod. 2000 % Var.%
rises to 73,780 quintals, 13,920 of which a 200094
from theVenice fish market (18.8%). Go 2.650 22,0 1120 174 S7.7
Over the last decades, the fish producti Whitekeit 5.000 41,5 1.620 251 67,6
that appears on the lagoon markets has shc Plaice 510 4,2 290 45 43,1
an overall decrease infef, and the modifica E€ 90 0,7 60 0,9 333
tion of the supply sources favours other n Maznde 910 7.6 1.270 19,7 39,6
tional or foreign centres. Moleche 190 1,6 170 2,6 10,5
On the other hand, over the last few yea Sctile 340 2,8 320 5,0 5,9
the location and local fishing units hav Shimps 680 5,6 560 8,7 17,6
shown an increase, no less than 65% in an Cuttleish 1.680 13,9 1.040 16,1 38,1
dividual form, all of smaller dimensions ani Fish 12.050 100 6.450 100 46,5
only 13 _of which are companies. Most of th ciams 160.000 432 370.M0 67.3 1313
local units are made up of small business , <. 210.00 56,3 180.M0 32.7 143
with a maximum of 9 employees and those Molluscs 370.000 100 550 M0 100 48,6
an average size (10-49 employees) are a sr
Total 382.050 100 556.450 100 456

minority (3.9%), while there is none of adar
er size.

Source: Statisticsfrom varioussources
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menting forms of semi-intensive breeding of giltheads anevel of production diciency allows the remuneration of
sea bass. the worke?.

TheVenetian valley system is of no particular importanceAccording to the model being proposed, above all, the
from the perspective of employment, with just around sectorial indicators that have been identified for the-agri
hundred full-time employees and the same number ewultural sector consider the development of the agricultural
ployed in breeding and fauna-hunting activities. Over th@reas which, as an expression of both the environmental
yearsValli production has remained quite constant, varyingnd economic dimension, represent the main driving force
between 75-130 kg per hectare, comparable to that at tiehe sector (@b. 4).The analysis of the farms structure (s
end of the 1800's and early 1900's. 60% of the species tade) contributes to the identification of the economic di
ing bred are Mugilidae while the rest consists of valuabteension while the intra-sectorial dynamics has been identi
fish (sea bass, gilthead and e@lhe catch trend shows afied by the development of the type of agriculture being
seasonal concentration during the last three months of taeried out (driving force), in view of the fact that the in
year, when 80% of production is caught. centive towards natural policies means a reduction in-nega

If the gross proceeds for an average-sized valle diee interaction with the lagoon environment.
around one thousand euros per hectare, for a total turnovdihe study of animal-breeding farms, that mainly intends
of 7.5 million euros, just half comes from the sales of fishe study the impact in the lagoon of zoo-technic activity and
while the rest comes from hunting and agriculture. the development of ganic productions, all represent fur

Over the last few years, competition from imported prodher driving forces of the secfdhus making it possible to
ucts has led to a drop in the production prices of the valtiortray diverse aspects of the environmental dimension.
highlighted by the diffculties Venetian companies have in One characteristic aspect of agriculture in the lagoon is
differentiating their product with suitable marketing techthe use of the productive land and their dispersion on a ter
niques. Due to their size, the valli are of great naturalistiitory that is mainly covered by water and morphologically
and environmental valueThe constant interventions forunstable structures which results in an extreme fragmenta
maintenance they require to ensure conditions fafiefit tion of the farmsThe most extensive agricultural pole in
production, guarantee the conservation of this speciat hatie lagoon is that of the islands of S. Erasmo\égdole,
tat. Maintaining ecological stability underlies the conservavith 103 farms and an utilised area of 159.3 hectares
tion of the production potential of the valli [Mauracher(78.6% of the total)While the number of farms on the oth
2003]. Furthermore, the lagoon valli areas are also oneesfislands is extremely small, over the years there has been
the most important wetlands for the hibernation of water further reduction.
avifauna. The marked reduction of the farms (- 34.2% in a decade)

. . goes hand in hand with that of a decrease in surface area (-
5. The wle of the agricultural economy in 31 49, sAU), with the land being used for non-agricultural
the sustainability of the Lagoon deve purposes, or having being reduced due to morphological
Iopment changesTh_e use of the spaces available and the extreme
L L fragmentation of the land have the sanieatfon the farms,

As a complement to fishing activities, the role of the priyhich have an utilisable area of just 1.57 hectares.
mary sector in contributing to the sustainability of the la- agricyitural activities involve a lae part of the natural
goon environment is identified by the specific Charac{e”?erritory making its interaction with the environment par

tics of the agricultural sector _ ___ticularly important. In the lagoon, the reduction in agricul
The agricultural economy has particular characteristics yf} 5| activities can be seen in land use, with the area of in

the lagoon, being ganised in minimal lots and in veg (ensjve agriculture falling by a third over the last ten years
etable gardens, following ancient traditions. Despite its ¥ 5).

treme fragmentation, in certain areas it has managed t@|though the use of the area still favours sowing (51.0%
reach an extremely high qualityhe current agricultural f the total), the reduction (-29.7%) still appears to support
poles in the lagoon are situated in the peninsula of Ca‘(aﬂhstainability Of all the woody crops, the grapevine has
no-Treporti, on the island of SantErasmo and in the peri-lgeen particularly &cted by productive restructuring, and
goon area to the south of Chiogghithough the peninsula jis areq has been halved (53.2%) over the last decade.

of Cavallino was prevalently characterised by orchards;rogether with a decrease in the more intensely cultivated
more recently the need for renewal made it advisable to tWh,ag  there is also an increase in semi-natural and natural

to protecte(_j horticulture [Brus_sa, Frigo, 1994]. Until recenfioas. forage crops and woods, which now make up a third
years, the importance of agriculture of the island of-Saps the total area

t'Erasmo was proven by the fact that it used to be the great

market garden of th&enetian RepublicThe company #*Thelagoon ischaracterised by specific vegeablefruit productsthat a-
structure, the layout of the products, the characteristics reonthelis of “Traditional Products’ such astheviolet artichoke of

the ofer all make lagoon agriculture a rare example -of ¢ St Eramo, thewhite peach of Venice, the Cavallino tomdo, while

conomy that has disappeared elsewhere, one in which 'S;]anncﬁﬂf Chiogga, the carots potatoes, onionsand red radicchio
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Tab. 4. Indicatorsfor agriculture based on the Driving for ce-State-Resporse mode

Ind cator Dimenson Type ofndicatr Tage
Total aeaand ayicultural Environmental Drivingforce Presevation and alaptation
arausedoe araa economic of ariculturalstructures
Numbe and distribution of Economic Stae Presevation of thefamsin
thefams thelagoon
Evolution ofintensve seni- Enviromental Drivingforce Reconwvsion to natural
natural naturalagriaultural economic prectices
adivities
Evoluti on of businespe Environmental Drivingforce Presevation of animal
numbe of animals bred economic resarces
Evoluti on of biological Environmental Drivingforce Encairageorganic
production (hed¢ae9 produdion
Anrualloadsof ntrogen and Environmental Drivingforce Adgaation to values
phoghausfromthe foreseemthedepollution
DranageBasn pe plan ofthelagoon
gengtion sources

Lagoon agriculture is not characterised by animal breed
ing activities and has a very small number of animal breed
ing farms, which are mainly concentrated on the island o
Sant'Erasmo. Over the years, while the reduction in farr8!
(-28.0%) appears constant, that of breeding is more marK88
with the disappearance of nearly all cattle, and even md

tonnes a year) and phosphorus (1,300
t/y), coming from the drainage basin.

A comparison of these deposits shows
that they are predominantly of zoo-tech
nic and agricultural origins, with de
posits that exceed those allowedn
particulay the increase of the nitrogen
deposits with agricultural origins makes
it @ major source of pollutants with a
further 3,200 tonnes a year (+20,9% in a
decade), followed by animal breeding
activities (2,300 tonnes a year) which
also have a negative potential on the en
vironment.

6. Elements for the analysis
of the economic sustainabiti

ty of the Lagoon

f~rom an economic point of vieWenice is an important
e of diversified activities - industrial, production, com
rcial and touristThe emegence of a more marked
rist vocation, together with the manifestation of recent

so for rabbits (-94,6%), pigs (- 84.7%) and poultry development factors highlight considerable elements of dis

51.1%).

As regards the analysis of the pressure on the lageon
vironment from the agricultural sectahose with a direc
effect on the water component of the ecosystem are the
posits of elements introduced into the lagoon (drivin
force), the most harmful of which are nitrogen (9,30

equilibria, which are particularly evident in the industrial
gfea of Porto Mahera. Created as a coastal production
t Pole, it continued to develop until the end of the seventies.
Blé)wever the decline of basic industrial activities resulting
reduction in workers, the diversification of activities and
e dimensional scale of the businesses all led to its-under

Tab. 5. Indicator: evolution of intensve, semi-natural , natural agricultural acivities (hectares)

Dimension: Environmen Topic: Primary
aleconont sedor
Type of indicator: Drivingforce Sub  Agriculture
topic:
Typeof culture Lagoon Mainland Taal numbe of nmunicipalities
1982 % 2000 % Var.% 1982 2000 Var.% 1982 2000 Var.%
Sowing 209,2 60,1 1470 51,0 -29,7 30461 3.660,2 202 32553 3807,2 17,0
Vines 69,3 19,9 325 113 532 3556 1360 -617 4249 1685  -603
Cther wooden crops 12,3 35 121 42 -2,0 150 61,6 3120 212 73,7 170,4
Family marketgadens 0,2 0,1 08 0,3 3444 304 38,2 258 306 39,0 27,7
I ntensive agriculture 291,0 83,6 1923 66,7 -339 34470 3.896,0 130 37379 4088,3 9,4
Pemanent cropsand 4.8 1,4 102 35 1112 640 73,8 152 689 84,0 22,0
grazing
Arboriculture of wood 27 0,9 46,8 49,5
Seminaurd agiicuture 4.8 1,4 129 45  166,9 640 120,5 883 689 133,5 93,8
Woods 62 2,1 234 66,6 1842 234 72,7 210,5
Agricultura areanact 517 17,9 166,2 217,9
usdl
Cther land 52,3 15,0 253 8,8 -51,5 6009 2.266,2 2771 6532 22915 250,8
Naturd agriculture 52,3 15,0 831 28,8 59,1 6243 2.499,0 3003 6766 2582,1 281,6
Total area 348,1 100 2884 100 -17,2 41353 6.515,5 576 44834 6.803,9 51,8

Source: Statisticsbasel on ISTAT data
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Tab 6. Indicator : evolution of businesses and employees in Porto Marghera par sector

Dimension: Econonic Topic: Seconédlry sedtor
Type of indicator: Driving Subtopic: Econonicdevd opmat of Porto Marghea
force
Secor Businesses Employees
1965* % 2000 % Var.ass Var% 1965* % 2.000 % Var.ass Var.%
Food 9 3,9 5 1,7 4 44,4 419 1,3 154 1,2 -265 -63,2
Enegy, wata, gss 14 6,1 7 2,4 7 50,0 1.088 3,3 722 57 -366 -33,6
Congructionmaterials 16 7,0 7 2,4 9 56,3 2595 7,9 589 4,6 -2.006 -77,3
Chenical 23 10,0 16 5,6 -7 -30,4 14.233 43,3 3.339 26,2 -10.894 -76,5
Meclanic 57 24,9 46 16,0 -11 -19,3 4.645 14,1 2.382 18,7 -2.263  -48,7
Steéendiron 15 6,6 10 3,5 5 -33,3 6.487 19,7 1.257 9,9 -5.230 -80,6
Oil 23 10,0 12 4,2 -11 47,8 1.460 4,4 483 3,8 -977 -66,9
Othersetors 72 31,4 185 64,2 113 156,9 1.963 6,0 3.801 29,9 1.838 93,6
Total 229 100 288 100 59 25,8 32.890 100 12.727 100 -20.163 -613

" Yearof maxmum enployment
Source:Statisticshasel on daafrom Ente Zona Industiae di Porto Margtera

going a crisis, which was parallel to the egerce of prob the oil (-66.9%) and food sector (-63.2%) show a marked
lems of chemical pollution, with deposits and absorption oéstructuringThe increase in businesses, rising from 229 to
toxic substances in the sediments [Fabbri, 2003]. 288 units (+ 25.7%) is exclusively due to the “other sec
In the historic city centre dfenice, the progressive trans tors” (+156.9%), which have now become the most impor
fer of the economy towards the tertiary sector has led tdamt source of employment (29.9%), since those of the ba
clear maginalization of the artisan sectdhe survival of sic productions have dropped considerality particular
which is linked to specific products that play a considerablrose of construction and building (-56.2%), €yer(-
role in tourist specialisatiorthe high quality is due to the 50.0%), petroleum (-47.8%); those of the following sectors
prosperity of glass production on Murano, a specific enare also substantial: food (-44.4%), chemical (-30.4%), iron
ployment pole of th&enice economyOther artisan activi (-33.3%). Howeverthe industrial pole still preserves some
ties included those linked to the traditional economy sudi its specific characteristics and the most important sectors
as lace production on Burano and the construction and remain the chemical, oil, mechanic and steel sectdrs.
pair of boats [Brussa, Porcelladecchiato, 1995]. increase in the production of the main sectors leads to the
To exemplify the characteristics of the economic dimetelief that the restructuring that was carried out favoured
sion of the lagoon, several indicators that can be developadestments in high work productivjtwhile the develop
according to specific subjects are proposed, such as thenent of new forms of integration, the creation of new pro
conomic development of Porto Mgrera and the tourist ductive branches and business networks are the result of
sector adaptation to the current economic situatiime develop
In particular the variation of the number of employeesnent policies followed were, howeyeertainly incompat
and business by productive sector (driving force), where thee with the view of environmental sustainabilitjowev
considerable drop in employment seems to have a directef the needs for eco-compatible development directives
fect on the economic sustainability of the lagoon enviromight not succeed in moderating economic sustaingbility
ment, has been identified as an indicator of the quality tfus resulting in a drop in revenue.
the economic development of the industrial pole of PortoThe decrease in the prerogatives of production activity as
Marghera (Bb. 6).The crisis of the last decades has resula driving force for development is opposed by the inereas
ed in a considerable change in the industrial structure, a@nd role of tourist demandhe danger linked to this clear
the drop in employment and number of businesses has secialisation appears to be inherent to the theory of the life
fected nearly all the basic productions. In particuthe cycle of tourist destinatioks which becomes even more
drop in the number of employees, from 32,980 in 1965 &xplicit when economic activities that compensate it begin
12,727 in 2000 (-61.3%) appears to be even more markeddisappearOn the other hand, it is this very tourist activ
in the steel and iron sectors (-80.6%), in construction aitg that can be interlinked with the needs for environmental
building (-77.3%) and the chemical sector (-76.5%), whilprotection, and this could represent an incentive for the pro

# Increased avarenessasregards the reponsibility for pollution by agricultural pradice, regarding both thewater and coagal beds led to the crea-
tion of agpecific consortium that aims & the conve son of market gardening with integrated methods that have alow impact on the envi ronment.
Z Dr. Min. of the Environment 09.02.1999, valuesall owed: nitrogen 3,000tonnesayear; phosphorus 3,00t/y.
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posal of new modes to enjoy the lagoon. such as Murano, encouraged by the glass indd$teysee
The main indicator of pressure or social impact of therial economic dependence of the districts of San Marco
tourist sector is that of the ratio of visitors and residents, amd Castello is also considerable, encompassing a third of
reference to ovemight stays, or also to day-tripp&r3he the total of those employed in tourism. Here, around one
increase of the index, from 27.5 in 1981 to 50.1 in 200fifth of the employees (19.4%) work in local tourist units,
confirms the dramatic impact of tourism, in particular in th23.6% of the total, with an incidence of paratourism at
historic city centre, thus stimulating control policies 0#1%.
tourist flows (responsé&) The tourism market is expanding .
constantly with 1,730,330 arrivals and 3,293,693 visits ih- CONclusions
2001 alone. Only one third of the visitors, howewdny  The application of the driving force-state-response model
over night, with an average stay of 2.4 dalse majority to the situation of th¥enetian coastal area could be ause
of the visitors are day-trippers, calculated at 6 million ful tool to start a process of sustainable development based
year. There are two aspects to the problem of day-tripper®n the closer study of the knowledge and agreement of
economic and managerial, contributing in lower economimanagement plans for the lagoon environmené aim of
terms than the tourist resident, but with significant socighis study was to present an initial applicative approach of
costg’. methodologies aimed at implementing and assessing a co
In addition to the visitors in the historic city centre arberent path of sustainable development at a local level and
those of the coast of Cavallino (5,863,795 in 2001), the Lincluding multiple sectors.
do (558,010), and Mestre (1,762,981). In view of the fragility of the lagoon, the consideration
The tourism pressure Menice resulted in an expansiorthat the analysis of the sustainability of lagoon develop
of the accommodation area. Indeed, the number of tourigtent prompts a study of the interaction modalities of the
who stay overnight inVenice is limited by the amount of various conveging activities adopts the hypothesis that the
accommodation, with a total of 22,469 beds in 2002, oélationship between the lagoon ecosystem and economy
which only 11,994 were in the historic city cerffreConse must primarily place the need to protect the environment
guently, the index of gross utilization, calculated by relatin§irst. The development path should therefore respect the
the number of visitors to the potential capacitg. the principle of not compromising the natural environment.
number of beds expressed in day-bed totals, highlights a®n this basis, before focusing on the characteristics of the
extreme exploitation of the hotels in the historic city centffish sector adoption of the driving force-state-response
(0.73 in 2000%. model must first lead to an understanding of the determin
The contribution of tourism to the local economy can kiag factors of impact for the various sectors of the ecenom
studied in more detail using specific economic indices sughand environmental systemi$ie identification of indica
as the analysis of thefett on employment and the localtors favoured those able to exemplify the local charaeteris
tourist units, making it possible to appreciate the degreetafs. In this context, interaction in the fishing sector area is
specialisation that has been achieved. extremely complexAchieving a higher sustainable produc
The concentration of tourist activities seems to be matien level comes up against numerous environmental in
marked in the historic city centre and on certain island®ngruities, intesectorial conflicts and prospects of recon

® This theory foreseesa phase of sarting, take-off and maturation, followed by aphase of reviva or decline. In the phasesof thelife cycle, not just
the number of visitors vary but also their compostion, with consequencesin terms of cods and benefits The theory makesit posshbleto correlate
theload capacity with longterm sugdnability [Pearce, Kirk, 1986].

* The assessment of the sugtainability of tourism is basad on the concept of load capecity, “The load capadty of tourism is the physca, biological,
cial and psychal ogical capecity of the tourig environment to tolerate the development and touri ¢ activities without redud ngthe envi ronmentd
qudity and satisfaction of the vigtors’ [Pearce, Kirk, 1986]. A distindion can be made between the cgpadty of the bio-physcal and sodo-culturd
load of the grudures linked to the estimate of “maximum use”, which doesnot, howerer, guarantee the sugainability of the tourism phenomenon
with time [Moriani, 2001].

®Thegrowth of aulturd tourismin Venice has resulted in dramatic competition between the tourissand res dentsas regardsthe use of the higo-
riccity centre. Theurban revenue of tourism d 0 meansan ina eae in the price of housng, the exodus of the resdents and the convers on of adi-
vities to tourism.

*® While the precise limit of resdentid touriam liesin the avail abil ity of accommodation, where demand isdetermined by the mechanism of prices
day-tripper touriam is more diffiault to detemine and the evidence of its growth and theimpaossbility of regulaing it can lead to an excess of the
load capacity, reaulting in the unsugtainability of tourist development [ Van der Borg, Ruso, 2001].

7 1f theaccommodation capecity determines the stidfaction limit of demand, themost important indicator isthat of the socio-economic capacity
load, i.e. the number of vistorstha can be accommodated without compromis ngthe sod d-economic functionsof the city. The calcul ation of this
has led to the proposal of spedfic ezimate modd ssuch & unfocusad linear planning, based on the maximisation linked to the revenue from tou-
rian. Thelinea congraintsreer to accommodaion avdlability, catering services, parkingand transport, and wade digposd cepacity. In partiaular,
thedalily vistor limit isset at 22,500with an esimate of 9,500 day-tri ppers [Canestrdli, Costg 1991].

 On the othe hand, theindex of net utilization, which regards the daysheds avdlable, or raher it messures the true capacity, highlightsahigher
utilization of hotd capacity in the higoric city centre (0.80 in 2000), and on the manland (0.70), compared to the Venice Lido (0.57) and Cavallino
(048). However, the cgpadty of the edditional hotel facilities in particular on the cag (0.07), on the mainland (0.33) and in Cavallino (0.49) seems
lessexploited, whilethe Venetian city centre confirms its attr action capadty (0.74).
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