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“P romoting an integrated and balanced 
management of water resources by reconciling 
respect for the environment with economically 

viable irrigated agriculture» is the objective of a local dialogue 
operation between farmers, development professionals, 
scientists and various stakeholders. This concept has served as a 
reference for the Institutional and Social Innovations in Irrigation 
Mediterranean Management  project (ISIIMM) led by Agropolis 
International (France).

ISIIMM is a Euro-Mediterranean regional project funded by the 
European Commission “EU-MEDA Water” involving six countries: 
Egypt, France, Italy, Lebanon, Morocco and Spain.  The aim of 
the ISIIMM project was to share experiences, knowledge and 
build new perspectives for sustainable water management in 
Mediterranean agriculture, based on a common understanding of 
six key mechanisms:  Social, Institutional, Historical, Agricultural, 
Territorial, Hydrological/Hydraulic.

A comparative, progressive and participatory approach was 
adopted between different stakeholders coming from the eleven 
selected study areas where water is a central topic issue to social 
and economic life. 

The ambitious and challenging activities of the ISIIMM project were 
built upon a framework of regional network co-operation systems. 
Many multi-national and multi-sectoral teams worked together 
with the support and organisational efforts of project partners. 

With a primary objective to help local rural communities adapt 
to the emerging problems resulting from pressures on water 
resources, two priorities guide the project: a) working with local 
irrigation organisations; and b) working with the development 
professionals.

Three main activities were developed with the participation of the 
target groups.  

Diagnostics for action in each of the 11 river basins (national 
and local case studies) leading to new water-sharing behaviours 
and institutional innovations. This was focused on a statement 
of conditions and aims for each river basin and country using a 
participatory approach and based on existing documentation plus 
the scientifi c assessment of the ISIIMM experts. 

Social and institutional innovations have been approached 
thought the concrete actions on the ground and a wide series 
of training workshops and exchange seminars complemented 
by fi eld visits with farmers, managers of public organisations 
and canal managers. In total, 19 international workshops and 
seminars and around 35  local and national meetings and trainings 

were organised with participation of more than 1500 persons to 
enable the target groups to gain a wider vision of the problems 
in Mediterranean irrigation management and more references to 
solve them in more suitable ways. Concrete actions (SWaMMA 
(Solid Waste Management in Mostafa Agha) micro-project in Egypt, 
AIRMF (Association des Irrigants des Régions Méditerranéennes 
Françaises) in France, Irrigators association in Lebanon, wider 
stakeholder participation in decision making in Morocco, pluri-
stakeholders involvement at regional and local level in Italy and 
Spain) have been initiated with local stakeholders and will be 
continued thanks to the strong relations developed.

An extensive information and data base system called OSIRIS 
has been developed to enable target groups to access information 
about the ISIIMM case studies and compare this with their own 
situations (www.isiimm.agropolis.fr).

In addition, a concerted effort was being coordinated to distribute 
this information through books, fi lms, newsletters, guides and 
other media. ISIIMM has been contributed to mutual learning and 
knowledge transfer at local, national and regional scales.
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PRELIMINARY CONSIDERATIONS  
 
Water is becoming a major problem in the field of natural and environmental resources 
management. Agriculture is one of the main sectors that uses water. In Italy it is by far the largest 
water user: compared to other sectors, it can be estimated that nearly 50% of available water 
resources are used for irrigation. 
 
Moreover, the efficient use and allocation of water for agriculture is now a priority of water policies. 
In this context, the Italian case study within the ISIIMM1 project foresees a new integrated approach 
to water management: a dual water system that provides non potable water for landscape purposes 
and pressurised water for irrigation in an area North-West of Treviso. Financed by the European 
Commission under the MEDA Water Programme initiative, the main concern of the ISIIMM 
project is irrigation management in Mediterranean catchment areas (in France, Italy, Spain, 
Morocco, Egypt and Lebanon) and its aim is to share experiences, knowledge and promote adapted 
solutions to improve irrigation management and develop innovative integrated water resource 
management strategies involving water users, citizens, development agents, researchers and 
administrations. 
 
ISIIMM is co-ordinated by AGROPOLIS in Montpellier, France, while the Fondazione Eni Enrico 
Mattei (FEEM), a non-profit research institution established to carry out research in the field of 
sustainable development, acts as the National Co-ordinator and scientific partner in charge of the 
implementation of the Italian case study, in cooperation the River basin Authority Alto Adriatico.  
 
A comprehensive analysis was at first carried out at national and regional levels (Veneto and 
Trevigiano) based on six key axes (social, institutional, historical, agricultural, territorial and 
hydrological) in order to provide a good description of the context within which the problem of 
water use for irrigation and, in particular, the Italian case study stand.  
 
The second phase of the ISIIMM project focused on the sharing of experience between national 
teams and stakeholders of project partner’s countries and mutual learning. FEEM’s most important 
activity in this phase was the exchange seminars with the Lebanese partner. The seminars were rich 
of events with the purpose of facilitating information and knowledge exchange on irrigation 
management. The Lebanese guests’ interest was mainly oriented to the creation and organisation of 
farmers’ associations in order to manage water resources. These events allowed to develop fruitful 
links among Italian and Lebanese Institutions and farmers.  
 
One of the crucial aspects that emerged in the development of the Italian case study was related to 
the involvement of the relevant local stakeholders, concerned with the use and management of 
water resources in the area. To this purpose and to bring them together to stimulate dialogue on the 
road towards best water management and allocation of water for irrigation, the NetSyMoD2 
approach was applied: after a first phase of interviews, meetings and an analysis of social networks, 
key actors were invited to participate to a Creative System Modelling Workshop (held in Treviso 14 
December 2005). The purpose of the seminar was to put them together to exchange views and 
experiences, to discuss future scenarios and specifically to evaluate the rationality of the new 
irrigation system and the dual option.  
                                                 
1 Institutional and social innovations in irrigation Mediterranean management 
2 NetSyMoD stands for “Network Analysis – Creative System Modelling – Decision Support”. Approach conceived by 
Fondazione Eni Enrico Mattei (FEEM) within the Natural Resources Management Research Programme. It is a flexible 
and comprehensive methodological framework, which uses a suite of ICT (Information and Communication 
Technology) tools, aimed at facilitating the involvement of stakeholders or experts in policy- or decision-making 
processes. 
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The third and last phase of ISIIMM was dedicated to all kinds of knowledge and information 
dissemination activities and, as a result, the present synthesis report was elaborated. 
 
This report is divided into three main parts: the first provides the European political context for 
agriculture and water; the second, a national outline of the agriculture sector and the state and 
management of water resources mainly for irrigation purposes; the third part focuses on related 
issues at local level (Veneto Region and Treviso province) with specific reference to the institutional 
side of the Land Reclamation and Irrigation Associations, and provides an example of integrated 
management of the water resources through experiences of participated modelling and decision- 
support systems applied to the Italian case study.  
 
This report collects and summarizes contributions from the many experts involved during the four 
years of the ISIIMM project: C. Giupponi, A. Fassio, R. Camera, A. Sgobbi, V. Moiso, D. 
Castiglione, G. M. Bazzani, A. Rusconi, M. Tamaro, G. Minoia, A. Facchi, M. Bernardini, C. 
Gandolfi, B. Ortuani and G. Santini. 
 
Our sincere thanks go to the Vice Director Marco Tamaro and to the entire Assembly of the Destra 
Piave Land Reclamation Association for their availability and cooperation.  
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1. AGRICULTURE AND WATER EUROPEAN POLICIES: CAP AND WFD 
 
An exhaustive picture of the Italian situation as referred to agriculture and water resources 
necessarily has to consider an overview of the EEC policy on the same subjects. The EEC policy 
that has taken shape in recent years has impacted and is increasingly impacting on domestic policy.  
Following are a few considerations, starting from the Common Agricultural Policy and, in particular, 
the integration of the environmental dimension. Successively the focus is set on the Water 
Framework Directive and, lastly, on the correlations between the two European policies.  
 
1.1. AGRICULTURAL POLICY 
 
The Common Agricultural Policy (CAP) was established in 1958 with the Rome Treaty that brought 
to life the Common Market (art.32-48 of the CE Treaty). In a profoundly divided six –member 
European nation, with a negative balance in food trade and employment concentrated in the primary 
sector, The emphasis of the early CAP was essentially on encouraging an increase in agricultural 
productivity, so that fair standards of living could be ensured for the agricultural population, and 
consumers could have a stable supply of affordable food. To meet these ends, the CAP offered 
production-linked subsidies and guaranteed prices to farmers, providing incentives for them to 
increase production. This mainly production-oriented policy lived on into the 1990s.  
 
To achieve the aforesaid goals the CAP was provided with instruments such as: market and price 
policies, operated through the common market organisations (CMO) to regulate the production and 
trade of agricultural products, social and structural policies that supervise the development process 
of the agricultural structures (production techniques, size of the farms, farmer’s professional 
training, etc.). The CAP also avails itself of the foreign trade policy and the harmonization of the 
legislation ruling in the member states. The CAP has its own funds and refers to predetermined 
application mechanisms. It has been, and continues to be, one of the fundamental European policies 
and has played a decisive role in the European Integration process.  
 
While contributing to its primary objectives, it caused unfortunate side effects that progressively 
began to appear related to both agricultural intensification and land abandonment. Indeed, the CAP 
contributed to a significant increase of the pressures on the environment and more particularly on 
water.. The agrarian landscape has become leaner with less trees and hedges to allow for greater 
extension of the fields as required by modern industrial agriculture. Soil erosion has struck 
increasingly vast surfaces. Water demand for irrigation purposes and pollution of surface and ground 
water caused by the use of chemicals in agriculture have reached, at some points, levels of concern. 
Europe has gone beyond its structural requirements exceeding in the output of various products and 
turned into an exporter, at below-cost levels at times, in markets which are becoming increasingly 
global.  
 
The CAP has gradually encompassed environmental issues in its scope of action, in the course of 
several revision processes since its initial application (see Mac Sharry reform in 1992, Cardiff 
European Council in 1988, and Helsinki European Council in 1999). 
 
The Agenda 2000 reform in 1999 has further reinforced the process. Apart from modifications of 
measures concerning farm comodities, an additional approach was established: the program for rural 
development (the second pillar of the CAP). This program integrated accompanying measures of the 
1992 CAP reform (payments for farms in less-favoured areas, agri-environmental measures, 
programs to facilitate rural adjustment) and introduced new instruments such as modulation 
(reduction of payments for larger farms) and cross-compliance (environmental standards for recipients 
of CAP payments). 
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So doing a direct link was established between market policies, the CAP’s first pillar, and the 
farmers’ virtuous behaviour concerning the environment, the improvement of the quality of 
agricultural products and the production process used , the CAP ’s second pillar.  
 
With the publication of the mid-term review of the Agenda 2000 reform, a final compromise on the 
proposals of a further CAP reform was reached on 26 June 2003 in Luxemburg (Reg. 1782/2003) 
and represents the last step of the journey started in 1992. A simple amendment became a real 
reformation, known as the Fischler reform.  
 
The key element is the introduction of a decoupled ‘single farm payment’. It replaces premiums 
formerly linked to heads of livestock or land. Farmers generally do not need to sow certain crops or 
raise certain livestock in order to obtain financial support. Production decisions are expected to be 
based on market signals and, consequently, resource allocation is likely to improve. Single farm 
payments are calculated on the basis of direct payments received in the reference period. Among 
other conditions, land has to be maintained in ‘good agricultural and environmental condition’. In 
the case of non-respect of cross-compliance requirements, direct payments will be reduced in 
proportion to the risk or damage concerned, but the percentage reduction may go as far as total 
exclusion from one or several aid schemes and apply for one or more calendar years. 
 
Italy has chosen to introduce the single farm payment scheme from January 1st 2005 waiving its 
right to use the transitory period foreseen by the EC, and has chosen to apply the maximum 
decoupling of payments for the arable land, beef, sheep and goat meat sectors. In 2006 the 
decoupling of premiums for dairy products, tobacco and olive oil was introduced. Direct payments 
granted to the production of certified seeds remain coupled at present. This decision has been taken 
in order to safeguard and protect national supplies, avoiding the total dependence on imports, in a 
sector in which the production of genetically modified organisms GMO represents an extremely 
controversial and debated matter. Moreover, in order to limit the dereliction of agricultural land and 
to safeguard and preserve economical and territorial specificities, direct aids to farmers remain 
coupled for the following commodities: durum wheat, protein crops, rice, nuts, energy crops, starch 
potatoes, hop, cotton, tobacco and olives.  
 
The reform has distinguished itself for the endogenous approach to the environmental issues within 
agricultural policies, as it subordinates the full granting of the single farm payments and other direct 
payments to the respect of a certain number of statutory environmental, food safety, animal and 
plant health, as well as animal welfare standards. 
 
The new reform should be capable of fostering the development of a multi-functional, sustainable 
and competitive agricultural sector, through which it becomes possible to ensure a better future to 
the weaker rural regions, acknowledging the fact that agriculture plays a key role in preserving 
natural areas and the peculiar characteristics of rural life. As a confirmation, European agriculture 
switches role, from that of manufacturer of food products to that of supplier of territorial services. 
We may recall the previously mentioned modulation mechanism: the reduction of direct payments 
to boost rural development, once fully implemented at EU level, will allow for the transfer of 1,2 
billion euros from the first, common market organisations measures, to the second pillar, rural 
development regulation measures.  
 
Lastly from an implementation viewpoint, it must be underlined that the CAP in recent years has 
changed its operational model from a mechanistic and single undifferentiated policy in all EU 
countries to a flexible and decentralised system, that gives member states wide operational freedom. 
As a result this will enable agricultural policies to vary across countries, regions and single territories 
in order to address local requirements and specificities. Although this point represents an important 
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and positive innovation, it must not go unnoticed that this may entail the risk that the management 
and coordination at European level may become increasingly complex. 
 
1.2. WATER POLICY  
 
The acknowledgement at national level of the European water policy, is characterized today by the 
implementation of the new European framework directive 60/2000 (Water Framework Directive–
WFD), where broad space is given to environmental and socio-economical issues: prevention of 
further deterioration, protection and enhancement of the status of aquatic ecosystems, pollution 
reduction, mitigation of the effects of floods and droughts. One of the innovative aspects of the 
Directive is the introduction of a river basin management approach into European water policies, 
implying that water resources should be managed across national boundaries, choosing a co-
ordinated and integrated approach within river catchment areas. Other innovations are related to the 
combined approach to pollution control based on emission limits and quality objectives, and the 
implementation of the polluter-pays principle. 
 
The WFD’s goal is to promote a sustainable use of water resources. Sustainable water management 
refers to the three dimensions, environmental, economic and social. Besides water quality, the 
environmental performance needs to consider the impact abstraction and release of used water have 
on the environment and on other uses. The economic dimension refers to water pricing, full cost 
recovery and liberalization of the water market. The social aspects refer to the right to water and 
equal access to water. 
 
As one of the first environmental policy directives of the European Community, the WFD draws 
explicitly on economic considerations along its entire implementation process for achieving its 
objectives. Key economic principles, approaches and tools can be summarised as follows:  
 

1. the polluter pays principle, to disincentive pollution and to make sure that the cost of 
pollution is borne by those who are directly responsible for it. 

 
2. efficiency principle, by which water management should be based on the optimal allocation 

at the lowest possible cost. There are manifold instruments: recovery of costs of water 
services, water pricing, decision making processes that take into consideration the indirect 
effects of decisions on third parties that are not directly involved.  

 
3. cost-effectiveness analysis, by which the selection of a programme of measures for each river 

basin district should be based on estimates of the potential costs of such measures. 
Assessing the least-costly way for the economy or for specific economic sectors to achieve 
well-defined environmental objectives for water resources clearly ensures best use of limited 
financial resources allocated to the water sector. 

 
The Water Framework Directive specifies a series of reporting dates for key tasks and activities 
aimed at the development and implementation of river basin management plans. Overall, the 
Directive aims at achieving good water status for all waters by 2015. As a first milestone, the 
preparation of the management plans required the characterisation of the river basins in terms of the 
economics of water uses, trends in water supply and demand had to be carried out by the end of 
2004. By 2009, Member States should identify a programme of measures for achieving the 
environmental objectives of the Water Framework Directive cost-effectively. This should be based 
on sound monitoring and on the analysis of the characteristics of the river basin. Subsequently, 
River Basin Management Plans (RBMPs) for each river basin district, including the designation of 
heavily modified water bodies, is supposed to be published, By 2012 the measures of the programme 
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should become operational, and finally be implemented in order to achieve the environmental 
objectives by 2015. 
 
A river basin management plan is a detailed account of how the objectives set for the river basin 
(ecological status, quantitative status, chemical status and protected area objectives) are to be 
reached within the timescale required. The plan will include all the results of the following analysis: 
the river basin's characteristics, a review of the impact of human activity on the status of waters in 
the basin, estimation of the effect of existing legislation and the remaining "gap" to meeting these 
objectives; and a set of measures designed to fill the gap. The economic analysis of water use within 
the river basin enables a rational discussion on the cost-effectiveness of the various possible 
measures. It is essential that all interested parties are fully involved in this discussion, and indeed in 
the preparation of the river basin management plan as a whole for two reasons. The first is that the 
decisions on the most appropriate measures to achieve the objectives in the river basin management 
plan will involve balancing the interests of various groups. The economic analysis requirement is 
intended to provide a rational basis for this, but it is essential that the process is open to the scrutiny 
of those who will be affected. The second reason concerns enforceability. The greater the 
transparency in the establishment of objectives, the imposition of measures, and the reporting of 
standards, the greater the care Member States will take to implement the legislation in good faith, 
and the greater the power of the citizens to influence the direction of environmental protection, 
whether through consultation or, if disagreement persists, through the complaints procedures and 
the courts.  
 
1.3. THE CORRELATION BETWEEN EUROPEAN AGRICULTURAL AND WATER POLICIES  
 
The linkages between agricultural activities and water protection render the necessity to look for 
synergies in present agricultural and water policies important. A working document prepared by the 
Environment Directorate General of the European Commission highlighted a number of 
opportunities where the CAP can help achieve the WFD objectives (European Commission, DG 
Environment, 2003). 
 
As previously seen, the European Common Agricultural Policy has been progressively reformed in 
ways which reduce pressures from agriculture on the environment, and increase benefits. For 
example, the most recent reform of the CAP (in 2003) reduced incentives to produce intensively - 
by decoupling payments from production and linking them to the respect of environmental 
standards (cross-compliance) - and increased opportunities to support farmers in addressing 
environmental issues through Rural Development (RD) payments. 
 
On the other side, with the establishment of the WFD, economic instruments play an increasing role 
in the field of sustainable water management. Indeed, the WFD contains several economic 
instruments to tackle pressures on water bodies, including the application of the polluter-pays-
principle, the implementation of the cost recovery principle including environmental and resources 
costs as well as the selection of the most cost-efficient measures. 
 
In conclusion, the renewed agricultural and water policy frameworks have redefined priorities and 
objectives, modified the rules and made new instruments available; with the integration of 
environmental concern in agricultural policy, a new route to the achievement of a sustainable and 
multifunctional agriculture, that acknowledges the central role played by rural areas and favours the 
interests expressed by consumers and taxpayers, which is, at the same time, open to the market. 
 
A common understanding of both policies is crucial for an effective implementation of the WFD 
and sustainable rural development in each river basin. Therefore, it is important to link the selection 
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and implementation of the rural development measures to the WFD river basin management plans. 
The co-ordination and the work within a common organisational framework could be an important 
feature for a harmonised implementation of both policies (Dworak et al., 2005). 
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2. NATIONAL FRAMEWORK FOR AGRICULTURE AND MANAGEMENT OF 
WATER RESOURCES  
  
2.1. TERRITORIAL FRAMEWORK  
 
2.1.1. Description  
 
The Italian Republic, located in southern Europe, is bounded on the north by Switzerland and 
Austria; on the east by Slovenia and the Adriatic Sea; on the south by the Ionian Sea and the 
Mediterranean Sea; on the west by the Tyrrhenian Sea, the Ligurian Sea, and the Mediterranean Sea; 
and on the north-west by France. In addition to the mainland, it includes the Mediterranean islands 
of Elba, Sardinia, and Sicily and many smaller islands. Located within Italy are two tiny independent 
countries, San Marino and the papal state of Vatican City. The area of Italy is 301,323 sq km. 
 
The most northernmost region of Italy is mountainous. The Alps extend in an arc along the 
northern border, reaching elevations of over well over 4000 m (4807 m at the highest point in the 
country, near Mont Blanc). Its landscape includes huge mountains and deep valleys. Glaciers or 
permanent snow covers the higher elevations, while the lower elevations have forests, farms, and 
beautiful lakes in glaciated valleys.  
 
To the south, between the Alps and the Apennine Mountains, lies the broad The Po Valley, Italy's 
richest agricultural region. The Po drains to the east into the Adriatic Sea. North-east of Venice lies 
the smaller Adriatic Plain, a limestone plateau with poor soil.  
 
The Apennines stretch almost the entire length of Italy. Lower than the Alps (the maximum 
elevations is Monte Corno at 2912 m), the slopes are covered by thin soil or have been heavily 
eroded. The Arno and Tiber rivers flow from the Apennines to the Tyrrhenian Sea.  
 
The Apulia and the South-eastern Plains lie in the far south-east. This region is composed of 
plateaus that end as cliffs at the Mediterranean Sea. The south-eastern coast is deeply indented by 
the Gulf of Taranto, between the heel and toe of the Italian "boot".  
 
Uplands and plains stretch along the west coast between the Apennines and the Tyrrhenian Sea. 
This is a rich agricultural region and includes a number of major cities, including Rome and Naples. 
A number of bays provide Italy's major harbours. 
 
The Strait of Messina separates Sicily, the largest island in the Mediterranean Sea, from mainland 
Italy. Much of the northern portion of the island is mountainous, while the southern portion has 
lower hills and plains. Mount Etna (3323 m), one of the largest active volcanoes in the world, is 
located north-eastern Sicily.  
 
Mountains and high plateaus with little good farmland dominate the island of Sardinia, west of 
mainland Italy and south of Corsica. Most farming is carried out on the narrow coastal plains. 
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Because of its varied topography, Italy's climate is extremely diverse. It ranges from frigid alpine 
regions in the north to semitropical climes in the south. In general, though, the climate can be 
characterised as Mediterranean, with hot, dry summers and cool rainy winters (cold and snowy in the 
Alps). Northern Italy is protected from intense cold by the barrier of the Alps but also, because it is 
isolated by mountain ranges, has a more continental climate with greater extremes of temperature 
than southern Italy. Average annual temperatures range from about 13° C in the Po Valley, about 
18° C in Sicily, and about 14.5° C in the coastal lowlands. 
 
The lowest mean annual rainfall, about 460 mm, occurs in the Apulia in the south-east and in 
southern Sicily (380 mm); the highest, about 1520 mm, occurs in the province of Udine in the 
north-east. . 
 
From an administrative point of view the Italian territory is divided into 20 regions, five of which 
have been granted special autonomy (Val d' Aosta- Trentino-Alto Adige, Friuli-Venezia Giulia, Sicily 
and Sardinia); 103 Provinces and 8101 Municipalities. Regions are very different between them in 
terms of surface extension, density of population, activities and economical resources, and for the 
uses, traditions and dialects that characterize them. 
 
Italy is commonly divided into three parts: Northern Italy (Piedmont, Valle d’Aosta, Lombardy, 
Trentino Alto-Adige, Veneto, Friuli-Venezia Giulia, Liguria and Emilia Romagna); Central Italy 
(Tuscany, Umbria, Lazio, Marche, Abruzzo, Molise and Sardinia); Southern Italy (Campania, Puglia, 
Basilicata, Calabria and Sicily).  
 
Resident Italian citizens as assessed in the 2001 census are 56.3 million. Males are approximately 27 
million and females 29 million. 26.2% of the population counted in the census live in the north-west 
of Italy, 18.8% in the north –east of Italy, 19% in central Italy, 24.5 in the South and the remaining 
11.5% in the islands.  
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Political powers in Italy are managed according to a rather wide degree of devolution. Legislative 
and executive powers are distributed between Central State and the Regions, while the judicial power 
is managed through a centralized system out of the control of the Regions. 
 
Regions are therefore independent administrative units, with their own local Parliament directly 
elected by the inhabitants of each Region every five years. The Regional Parliament – called in 
Italian Consiglio Regionale to distinguish it from the National one – has powers to legislate on 
specific subjects. The executive powers at Regional level are in the hands of the Giunta Regionale. 
The head of the Giunta is again directly elected by citizens and is the correspondent to the Prime 
Minister at the National level. He chooses directly the members of the Giunta – in this case called 
the Assessori. 
 
The Italian State, the highest level of government and administration, is responsible for all matters 
of national importance such as national currency, tax system, defense, law, internal and foreign 
affairs.  
 
2.1.2. Land use/cover 
 
A review of the official data resulting from the I&CLC2000 Italy project3 has enabled to assess the 
main trends and changes of land cover that have occurred at national level. 
 
By comparing the land cover in 2000 with that in 1900 what appears evident is the loss of 
agricultural areas, in favour of artificial areas, forests and semi-natural environments. More precisely, 
agricultural areas have decreased by 140,000 hectares, approximately 80,000 hectares have been 
“artificialised” (new residential, industrial and commercial areas have sprung up intensifying services, 
mineral extraction areas, road and railway networks ….) while forested areas and natural or semi-
natural environments have conquered almost 60,000 hectares. The abandonment of the agricultural 
areas and pastures, constitutes the main trend of change in the Italian landscape.  
 
From the analysis of the first CLC level4, agricultural areas clearly prevail in terms of total surface 
covered (Figure 1), but are also those that are subject to the most significant changes, reducing of 
1434 sq km. In relative terms, instead, the category that has shown a greater growth with respect to 
the situation in 1990 is that of artificial surfaces, which expanded more than 6% compared to 1990 
(fig.2). 

                                                 
3The European Commission and the European Agency for the Environment have launched in 2001 the new project 
Image &Corine Land Cover 2000 (I&CLC2000), with the objective of updating the CLC data base and to analyze 
changes and trends of land cover and use in the territory . The National Authority selected for Italy is the National 
Agency for the protection of the environment and for technical services (APAT). To view the project data, visit , 
www.clc2000.sinanet.apat.it 
4 The data related to the cover/use of land CLC are organized in 44 classes and three hierarchic levels.  
 http://terrestrial.eionet.europa.eu/CLC2000 
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Figure 1. Land cover (Corine 1° level) in Italy, in year 2000 (Artificial areas, Agricultural areas, Forests and semi-
natural environments, Wetlands, Water bodies). (Source: APAT, 2005) 

 
 

  
Figure 2. Changes of land use and land cover for Italy between CLC 90 and CLC 2000 (1° level CLC), expressed 

as a percentage of the surface of each class [(2000-1990)/1990]. (Source: APAT, 2005) 
 
 
At the second level of observation , the category that has shown the greatest expansion in absolute 
terms is “Forests” (over 800 sq km); interesting enough, over 900 sq km of shrub and herbaceous 
areas that have evolved to forests. Within artificial areas, although the residential areas have been 
subject to the greatest expansion in absolute terms (over 500 sq km), the industrial, commercial and 
infrastructural areas have undergone the greatest percentage of growth (10.68%).  
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At the third level of observation, 200,000 hectares have been interested by the secondary succession 
process that results from the abandonment of agricultural areas and pastures and that leads to lands 
principally occupied by agriculture, with significant areas of natural vegetation . The principal change 
item (almost 89,000 hectares) is given by the transition from woodland-shrub areas to forests: this 
trend represents the terminal phase of the recolonization process. The initial phase of the process is 
instead represented (approx 7000 hectares) by the change from arable to herbaceous lands such as 
pastures. 33,500 hectares, instead, have changed from natural grassland to transitional woodland 
shrub areas. A further 36,000 hectares have changed from arable land with natural vegetation to 
areas in transition.  
 
The change of 10,000 hectares from arable land to complex cultivation patterns may be interpreted 
as an agricultural extensification process, in other words a shift from an agriculture based on arable 
land to a less intensive exploitation of land characterized by a greater variety uses and crops.  
 
2.2. WATER MANAGEMENT IN ITALY: LEGISLATIVE AND INSTITUTIONAL ANALYSIS  
 
Scope of this chapter is to represent and analyse in short the present Italian legislative framework 
related to water, and to identify the main institutions that play a role in the planning and 
management of the water resources. Particular attention is given to the institutional framework in 
relation to the management of surface waters5, and more specifically, to irrigation. The laws that will 
be described, constitute the main legal and regulatory reference for the management and protection 
of water resources.  
 
2.2.1. Legislative evolution  
 
a) Law n° 183 of 1989  
 
One of the most innovative characteristics of Law n°183 of 1989 is to have acknowledged the 
importance of the dynamics that interact between terrestrial and aquatic environments and the fact 
of having determined in the hydrographic basin the most appropriate unit for putting in place 
actions for the safeguard of the territory and of water courses. Hydrographic basins are the portions 
of land surface in which the integrated cycle between atmosphere and soil takes place. Law 
n183/1989 defines the basin as “the territory from where rain and water resulting from melting of 
snows and glaciers, flowing on the surface of the lands, gather in a specific water course directly or 
by means of tributaries , including the territory that is flooded by the waters of the same water 
course , including its peripheral branches, with the outlets to the sea and the adjacent coastal lands. 
(art 1 letter d, Law 183/1989).  
 
Law 183/1989, considered as innovative for various of its parts, has completely reorganized the 
competences of the central bodies of the State and of the local administrations, and has established 
the River Basin Authorities, autonomous institutions with technical background, participated both 
by state and region, whose main function is to adopt the River Basin Plan.  
 
Basin authorities are in charge of the protection of the land, restoration of waters, use and 
management of the water resources and safeguard of the environmental aspects within the unitary 
ecosystem represented by the hydrographic basin. For the first time planning and programming 
activities were assigned to an institution whose territory had been determined not politically, but 
based on geomorphological and environmental criteria. So doing, a tangible attempt to leave behind 
                                                 
5 According to the Water Framework Directive, by “surface waters” we define: the internal waters, with the exception of 
underground waters; transition waters and coastal waters, except for the chemical definition of waters, with reference to 
which also territorial waters are included.  
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an administrative division that hindered and at times prevented the possibility to face (in a 
unanimous way and on an adequate land scale) the problems connected to the water cycle and the 
defence of the land. According to article 13 of the law, the entire national territory has been divided 
in hydrographic basins, with 3 degrees of territorial significance:  
 

1. national basins6; 
2. trans-regional basins 7; 
2. regional basins 8.  

  
For each hydrographic basin a River Basin Plan has to be issued with reference to the protection of 
the waters, the preservation of the land, the safeguard of the quality of surface and underground 
waters and their restoration, the environmental compatibility of the manufacturing activities, the 
safeguard of the natural environment, the acquisition and the diffusion of data including information 
to the public. The River Basin Plan is considered as a sector-related territorial plan and represents a 
regulatory, informative and technical-operative means for planning the actions and the regulatory 
uses finalized for the conservation, protection and revaluation of the land, and the appropriate use 
of the waters, based on the physical and environmental characteristics of the territory. Once 
prepared and issued, the basin plan has to fit with the national, regional and sub-regional 
development and land use programs. In particular the competent authorities have to upgrade the 
sectorial and territorial planning instruments to the requirements indicated in the River Basin Plan 
itself. 
 
b) Law n. 36/1994 
 
Another legislative measure of extreme importance in the Italian legislative scenario is represented 
by law n.36 issued in 1994, known as Galli Law, and titled “Dispositions regarding the water 
resources “. Cornerstone of this law is the concept of “water balance” seen as the balance point 
between resource availability and requirements for the various uses. For the first time consideration 
is given, inside a sole legislative text, to principles of environmental safeguard and economic 
efficiency. The law, issued to give an answer to the excessive fragmentation of the Italian water 
system and to rationalize the complex legislative framework, contains a number of general principles 
on the safeguard and use of water resources.  
 
More specifically article1 rules that “all surface and underground waters, even though not yet 
extracted from the underground, are public and represent a safeguarded resource to be utilised 
according to solidarity principles“; any water utilization has to be made safeguarding the 
expectations and the rights of the generations to come allowing them to have access to an integer 

                                                 
6 National significance basins are in total 11, 7 of which have their outlets in the Adriatic Sea and 4 in the Tyrrhenian sea. 
Article 14 of the law is extremely clear in listing the national basins (while it is not as clear in the indication of the related 
National Basin Authorities).To this regard there are 6 National Basin Authorities,3 for the basins with outlets in the 
Adriatic coast and 3 for the Tyrrhenian coast. In order to achieve a better management and planning activity a sole Basin 
Authority (at national level), named “Alto Adriatico”, has been appointed and its competence includes the territories of 
5 basins of national significance of the rivers that flow into the northern part of the Adriatic sea (Isonzo, Tagliamento, 
Livenza, Piave and Brenta-Bacchiglione).The same has been done for the other 2 basins of national significance (Liri-
Garigliano and Volturno) with sea outlets located in the southern part of the Tyrrhenian sea. The other 4 authorities of 
national significance are in charge, separately, of the basins of the following rivers: Adige and Po, for the Adriatic coast, 
and Arno and Tevere for the Tyrrhenian Sea.  
7 Article 15 of the law lists 18 basins having trans-regional significance, 11 of which for the Adriatic side, 5 for the 
Tyrrhenian side and 2 for the Ionian side. In the aforesaid basins the regions, to which these basins belong administer 
the activities related to the hydraulic works and the water resources and define the composition of the institutional 
committee and of the technical one, prepare the River Basin plan and program the related activities.  
8 Article 16 of the law states that regional significance basins are all those not considered in the paragraphs of articles 14 
and 15. 
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environmental wealth, and the use of the waters has to be always made with consideration to 
resource savings and renewal principles, in order to avoid any prejudice to the water wealth, the 
liveability of the environment, agriculture, animals, and sea plants, the geomorphological processes 
and the hydrological balance.  
 
The law defines, also, the State competence, the most important being the determination of the 
Integrated Water Service (IWS), as the service consisting of the sum of the public services for the 
uptake, conveyance, and distribution of water for civil use, sewage, and treatment of waste waters. In 
order to organize from a territorial point of view, and to leave behind the management 
fragmentation, that characterizes the water services sector in Italy, the law identifies the Authorities 
of the Optimal Territorial Areas (AATO ), whose goal is to manage in a unanimous and integrated 
way the entire water cycle. The Optimal Territorial Areas (ATO ) are determined according to the 
criteria listed at article 8 of the law and substantially relate to their assigned Hydrographic basins, 
leaving behind the management fragmentation previously quoted, and achieving appropriate 
operative dimensions.  
 
Another innovative aspect introduced by the Galli Law for the reorganization of the water sector is 
represented by the new tariffs discipline (art 13, 14 and 15). Bearing in mind the cost coverage 
principle, the reform states that the tariffs have to be determined having consideration for: quality of 
the water resource and of the service supplied, works done and upgrades required, management 
costs related to the works made available, return on investment of capital employed, management 
costs of the areas of safeguard, so as to ensure the complete coverage of the investment and 
management costs. 
 
As far as its application is concerned, law 36/94 is not only largely unapplied by the regions, but 
requires a serious consideration on the characteristics of the tariff system and of the business model 
utilized. Concerning the tariffs, point under consideration is to establish what are the costs to be 
included for the determination of the tariffs. In its actual structure the tariff is not an instrument that 
rewards a wise and positive attitude towards the resource such as savings or its rational use. On top 
of that the manager of a water service has no convenience in reducing the use of water, nor in 
making any pollution prevention activity. On the contrary, in fact, if he wants to “gain” he has to 
promote use, while he has no particular interest in making significant extraordinary maintenance 
actions or important prevention actions to safeguard this resource.  
 
c) Legislative Decree n. 152 of 1999 
 
Legislative decree n. 152 of 1999, represents not only the most recent, but above all the most 
complete legislative intervention with regard to water resources in general, and more specifically to 
water pollution.  
 
The decree is valuable because it introduces the concept of “integrated protection“ of the 
quantitative and qualitative aspects pertinent to each hydrographic basin, and in article 1, indicates as 
object matter the “safeguard of surface, marine and underground waters “. In general terms 
objectives of the law are: a) prevent and reduce pollution and bring about the restoration of polluted 
bodies of water; b) achieve the improvement of water conditions and ensure adequate protection to 
those waters dedicated to specific uses; c) pursue sustainable and durable uses of the water resource, 
with priorities for all drinking water related ones; d) preserve the natural self-cleaning capacity of 
bodies of water and their capacity to support wide and diversified animal and vegetable 
communities.  
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To achieve these objectives the decree outlines a series of finalised instruments amongst which: 
indication of environmental quality objectives and of specific destination of the bodies of water; 
integrated safeguard of qualitative and quantitative aspects within every hydrographic basin, and an 
adequate control and sanctioning system; the respect for State-fixed pollution ranges for 
wastewaters, and the definition of pollution value limits with reference to the quality objectives 
sought for the receiving bodies of water; also considered is the upgrade of the sewage, collection and 
purification systems of the wastewater flushes within the water service, and the indication of 
preventive and pollution-reduction measures in the vulnerable and sensitive areas; lastly an 
indication of future activities to come for conservation, savings, reuse and recycle of water 
resources. In relation to this it appears inevitable to include, in the safeguard plans set out by the 
regions, activities with the aim of ensuring a balance between resource availability and requirements 
for its various uses.  
 
Main concern of the decree is that of rationalizing and modernizing the Italian law on this matter, 
and to acknowledge to their full extent two directives of the EU community the application of 
which had been, up to that moment delayed (directive 91/676/CEE on the pollution from nitrates 
coming from agricultural sources, and directive 91/271/CEE on the treatment of urban 
wastewater).  
 
The new competences of the local public entities are fixed by art 3 that declares “the competences in 
the subject matters referred to in the present decree are determined by law decree 31st March 1998 
n° 112 and by the other state and regional measures as per law 15 March 1997 n°59”. Comma 6, of 
the same article explains the competences of the Reclamation and Irrigation Consortia, that also 
through specific program agreements with the competent authorities, ”concur to the realization of 
activities for the environmental safeguard and the restoration of waters also for their intended 
irrigation use, for the re-naturalization of the water courses and the phyto-remediation activities“. 
Legislative Decree N. 152/1999 has been successively amended and integrated by Law Decree 18 
August 2000, n. 258.  
 
d) Law decree 152/2006  
 
On the 10th of February 2006 the Council of Ministers has issued the new “environmental code”. 
This measure initially (20 March 2006 ) had been opposed by the President of the Republic who, 
after its examination, had requested by letter further explanations to the Government, raising a 
methodological question with reference to the negative opinion expressed by the State –Regions 
Conference on the environmental attribution and on the opportunity of an opinion from the State 
Council. The text has undergone a long institutional procedure at the end of which the Government 
has acknowledged all conditions brought forward by the Parliamentary Commissions. The President 
of the Republic has hence approved, in third hearing and definitively, on April 3rd 2006, the new 
environmental law decree titled “Legislative Measures concerning environmental matters”. 
 
The national environmental code acknowledges eight EU directives that had not yet been 
acknowledged within the Italian legislation in the delegated sectors; it brings together the measures 
concerning homogeneous sectors of discipline, to reduce redundancies; it abrogates five laws, ten 
law Dispositions, two legislative decrees, four presidential decrees, three prime minister’s decrees 
and eight ministerial decrees, not considering the law dispositions already abrogated whose 
abrogation is confirmed by the delegated decrees.  
 
The decree rationalizes the environmental legislation in many key sectors, it regulates in fact in its 
first part the common law dispositions; in the second part the procedures for the evaluation of the 
strategic environmental impact (VAS in Italian ), the evaluation of the environmental impact (VIA in 
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Italian ) and for the environmental integrated authorisation (IPPC in Italian ); the third part contains 
laws and regulations referred to land protection and fight against desertification, safeguard of waters 
from pollution and management of water resources; and lastly the fourth part disciplines the laws 
related to the management of waste products and reclamation of polluted sites. In total over 700 
pages, 318 law articles and 45 annexes to reorganize the eco-legislation.  
 
More specifically the new Unified Body of Laws reorganizes the water system by appointing the 
hydrographic districts (as indicated by the EEC Directive 2000/60 ) and appointing a specific Water 
and Refuse Authority thus creating two sections instead of the old Committee for the control of the 
use of water resources (COVIRI in Italian) and of the National refuse observatory.  
 
In spite of the great effort, the final wording of the decree has let down everyone’s expectations, 
environmental associations, scientific world and the trade unions that, for a long period of time, had 
longed for a true revolution. The new features introduced in the final text appear totally marginal 
and leave practically unaltered even the most debated points.  
 
For this reason, last May 23rd 2006, the “Group183” 9 has delivered to the Minister for the 
Environment and Safeguard of the Territory and to the President of the Conference of the Regions 
and to the State-Regions local public entities Conference, a document requesting the suspension of 
the validity of the law decree on environmental matters 152/2006, in force since April 29, for the 
part related to the management of waters and land and water services (Part Three of the Decree ).  
 
To support its request Group 183 attached at a later date (12 June 2006) two further technical 
papers10 that illustrate in a timely and detailed manner the reasons that have led the association to 
oppose the decree.  
 
The document underlines that the present decree related to water management and land safeguard at 
central level : suppresses the Basin authorities of national significance, entities of trusted cooperation 
between State and Regions; introduces an arbitrary delimitation of the hydrographic basins without 
any agreement with the regions interested by the decree; plans the administration and the 
government of the waters and the safeguard of the territory in contrast with the fundamental 
European directives; it does not indicate any transitory period to allow for an appropriate entrance 
in vigor of the regulations; it upsets the water State property invading the competences of the 
regions with special autonomy, in contrast with the principles of Law 36/94 (Galli Law ); it hinders 
the entrance in vigor of a number of basin plans (PAI) that have been in previous times adopted by 
the respective institutional committees but not approved with a governmental decree with the 
imminent risk of the expiration of the safeguard measures undertaken pending the approval of the 
plans11.  
 
Furthermore at regional and local level it expropriates the regional competences paralyzing the 
regional and local administrative systems and suppresses illegally the regional and trans –regional 
basin authorities established by the regional legislation mortifying a significant experience of water 
and land safeguard.  
                                                 
9 The Group 183 is a not for profit organization (ONLUS) established in 1995 as a result of the initiative of a group of 
experts, environmentalists, members of parliament, and representatives of regions, local governments, trade unions and 
company managers. Objective of 183 Group is to promote specific proposals of sustainable development in terms of 
land safeguard, water restoration, utilization and management of the waters for the uses related to a rational economic 
and social development, safeguarding the environmental issues connected.  
10 The two papers titled “Abrogation or suspension of law decree 152/2006. Legislative Measures on environmental 
matters” and “Suspend and go beyond law decree 152/2006. Legislative Measures on environmental matters. Main 
issues “.Group 183, Rome, 12 June 2006 Refer to www.gruppo183.org 
11 Refer to: www.gruppo183.org.  
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Modifications are introduced also in terms of water services. At central level the decree appoints the 
water and refuse control authority that subtracts in an illegal manner competences that belong to 
other institutions amongst which the Antitrust authority; it illegally confirms for a further seven 
years period the mandate of the members of the water and refuse control authority as head of this 
new authority that has different competences; it introduces, amongst other things, within the 
assignments of the above mentioned authority, paid consultancy advice with reference to water 
services to be paid for by the controlled institutions (the public administration ).At local level it 
imposes on the local public entities to adhere to the Ambit Authorities by 28 June 2007 to avoid, in 
case of failure to do so, the appointment of ad acta commissioners 12.  
 
On the whole law decree 152/2006, only to consider its part number three, has given rise to a 
condition of ungovernability, uncertainty and legislative void and it is therefore deemed necessary 
that an immediate action is taken by the Government, in agreement with the Unified Regions’ 
Conference , to prepare a law decree for the suspension of decree 152/2006. This suspensive action 
will also promote a true participation to the maturing of the decisions to be taken by the citizens, the 
lobbies that represent the economic and social interests and the environmental associations.  
 
In July 2006, the Council of Ministers confirms the prorogation of the Basin Authorities, suppressed 
by the previous Government without giving operativity to the new ones, until the entrance in vigor 
of the corrective decree to be adopted respecting the regulations and principles of the EU and the 
decisions taken by the EU Court of Justice; the Council of Ministers also suppresses the Water 
resource and refuse Control Authority, as per the unanimous request of the parliamentary 
commissions and of the Unified State-Region –Local Public Entities Conference. 
 
2.2.2. Main Institutions  
 
The competences of the Italian institutions as related to water resources have been completely 
redefined following the administrative decentralization that has brought to the gradual transfer of 
the competences related to environmental matters from the State to the Regions and to the local 
public entities. More specifically this process started with Law 59 of 15th March 1997 (Bassanini 
Law) and was carried out with law decree n°112/1998. A gradual adjustment process has therefore 
taken place in the public administration organization; as far as the State administration is concerned 
through law decree n° 300/1999 and, for the overall position of public powers through the 
reformation of title V of the Constitution.  
 
Law decree n 300/1999 related to the reform of the government organization indicates the rules for 
the rationalization, reorder, suppression and merge of Ministries, the establishment of agencies, and 
the reorder of the peripheral State administration. Ministries, by means of their organization, and 
through the agencies indicated by the law decree, are charged with the activities that are specific to 
the State in the subject matters and according to the functional areas assigned to each administration 
by the present decree, as part of the duties deriving from their belonging to the European Union. 
Law decree n.303/1999, has redefined the role of the Prime Minister’s Office with the goal of 
making it leaner, without management tasks and suitable to practice its propelling, addressing and 
coordinating functions with respect to the Governmental action.  
 
The second step taken in the rearrangement action of the central administrations is based on the 
approval of Law n 137 of 6 July 2002 for the reformation of the Governmental organization, the 
Prime Minister’s Office and the public entities. By means of this decree the Government has been 
given the power to issue reorder plans and schemes, transformation, suppression, mergers of public 
entities without any useful scope of action, agencies, various commissions, all institutions, 
                                                 
12 Refer to: www.gruppo183.org.  
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independent or not, whose functions are not those of ensuring the enjoyment of constitutional 
rights. Particular care has been given to the reformation of local public utility companies. With these 
initiatives the Government has introduced a regulatory framework suitable to the modernization 
process of the public administration, with the awareness that an efficient public system is an 
indispensable element in the competitiveness of a country.  
 
At State level all institutional activities related to waters are assigned to the Prime Minister’s Office 
and to the following Ministries: Ministry of the Environment and Land Protection (MATT), 
Ministry of infrastructures and transports (MIT), Ministry of agricultural and Forest Policies 
(MIPAF), marginal duties relate also to the Ministry for cultural activities and goods, Ministry of 
economy and finance and Ministry of health. The Ministries are supported in their action by other 
entities such as: Inspection Committee for the Use of Water Resources (COVIRI), Environmental 
Safeguard and technical services Agency (APAT), Inter-Ministerial Committee for Economic 
Planning (CIPE), Civil Protection, and lastly at State level we must mention the Basin Authorities 
(previously mentioned in the paragraph related to law 183/1989. At regional and local level, the 
activities are responsibility of the regions, provinces, municipalities, and land reclamation 
associations (Annexes 1 and 2 ). 
 
Ministry of the Environment and Land Protection (MATT), in charge of the “functions and 
duties assigned to the Government with reference to the protection and safeguard of the 
environment, territory and ecosystem“. More specifically the Ministry is responsible for the 
safeguard and management of water resources; the prevention and protection from water 
contamination and environmental hazards; land protection with reference to environmental and 
natural factors. 
 
Ministry of Infrastructures and Transports; has been recently reorganized by presidential decree 
n 184 dated 2nd of July 2004 (titled “Reorganization of the Ministry of Infrastructures and 
transports”).  
 
Within the department for the coordination of territorial development, personnel and general 
services, the general management for the networks is responsible for the State activities and duties 
with reference to the identification of the fundamental guide lines for the lay-out of the territory and 
plans, coordinates, and monitors the water and hydraulic networks and aqueducts. General 
management for the networks has been delegated with the following activities by the ministry: a) 
planning, funding, realization and management of electricity, water, hydraulic distribution networks 
and aqueducts in depressed areas; b) support and assistance to the regions and local public entities 
and interaction with Sogesid13; c) monitoring of electricity, water, hydraulic distribution networks 
and aqueducts and related technical coordination; d) Italian Dams registrar vigilance; e) 
Determination of tariffs for water supplies from the water distribution network; f) works required as 
a result of concessions granted for large water derivations.  
  
Another Ministry with significant duties in relation to water management is the Ministry of 
agricultural and Forestal Policies (MIPAF) that develops and coordinates the policy framework 
with reference to agricultural, forest, agro-alimentary and fishing issues at national, European and 
international level. 
                                                 
13 Sogesid, is an entirely state owned (Ministry of economy and finance) share capital company, its task is to assist, acting 
as a fiduciary, the central and local public administrations (ministries, regions, AATO, local public entities) in 
accomplishing the industrialization policies in the water resources sector, thus contributing to the achievement of the big 
reformation plans introduced by law 36/94 and by decree 152/99.Sogesid configures itself essentially as a company that 
offers technical advice and support to regional and local structures, mainly in the south of Italy, through actions and 
activities that concur on one side to the achievement of a solution to the well-known criticalities and, on the other side , 
to a full and effective use of national and EU resources.  
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 Inspection Committee for the Use of Water Resources (COVIRI) is an independent institution 
of the public administration established by the Galli Law (art 21) c/o the Ministry of 
Infrastructures and Transports. Amongst the fundamental roles assigned to the Committee that 
of ensuring the respect of the principles of the law for the reform of the water services.  
 
Another public entity with assignments related to the safeguard of waters is the Italian Agency for 
the Protection of the Environment and for Technical Services (APAT). APAT is autonomous 
from a technical, scientific and financial viewpoint, it is subject to the addressing and monitoring 
powers of the Ministry of the Environment and Land Protection (MATT) and to the control of the 
Italian National Audit Office (Corte dei Conti). Agency’s activities are: give collaboration, service 
and support to the other public administrations; identify and trace the boundaries of national and 
interregional hydrographic basins; give technical coordination to the regional and provincial agencies 
for environmental protection (ARPA and APPA). In greater detail APAT’s tasks include the 
organizational and functional reorder of the land and water resources protection and all those duties 
that relate to the safeguard, restoration, utilization and management of the water wealth, the data 
collection and management in connection to the other national and peripheral structures and with 
the international institutions that have competences in relation to these sectors.  
 
A further State entity to be considered amongst the players with competences in water resources 
management is the Inter-Ministerial Committee for Economic Planning (CIPE) 14. CIPE‘s 
tasks are to establish, criteria, parameters and limits for the determination and the adjustment of the 
tariff system of the water resources sector (with particular reference to the parts of the tariffs 
referred to sewage and purification services).  
 
Lastly it seems appropriate to indicate the Italian Civil Protection’s15 tasks as regards water 
resources. Civil protection in Italy was established by law, February 24, 1992, n.225,and organized as 
“national service” coordinated by the Prime Minister and composed by : the central and peripheral 
state administration, regions, provinces, municipalities, national and territorial public entities, 
voluntary services, and by all other institutions and organizations both public and private present on 
the Italian territory. As regards the specific competences of the Italian Civil Protection in relation to 
water resources, main task of this Department is the preparation, in agreement with regions and 
local public entities, of water emergency plans, giving directives to the delegated commissioners on 
the destination of the resources available; top priority in case of emergency has to be given to the 
use of water for humans and animals, then to civil uses, agricultural and zootechnical uses and 
industrial uses. The hydrogeological hazard is represented by events (landslides, floods) that produce 
measurable damages to people and things.  

                                                 
14 CIPE is a state institution established by law 48 art.16 of 27Feb 1967. The Committee is presided by the Prime 
Minister and is composed permanently by the Minister for the budget and economic programming as vice president, and 
by the ministers for foreign affairs, of treasure, for finance, for industry and commerce, for agriculture and forests, for 
transport and civil aviation, for merchant marine, of tourism, minister for extraordinary interventions in the regions of 
the South and in the depressed areas of Center and North Italy.  
15 “Italian Civil Protection” represents all those structures and activities displayed by the State to protect the integrity of 
life, goods, dwellings and the environment from damages or from the damage hazards represented by natural calamities, 
catastrophes and other calamitous events.   
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2.2.3. Role played by local public entities and their specific competences  
 
a) The region: main competences in terms of management and planning  
 
With Legislative Decree n. 112/1998, titled “Assignment of State functions and administrative tasks 
to regions and local public entities “the legislator has introduced the new features anticipated by the 
Bassanini Law. More specifically, with the issuance of the decree concrete application is given to the 
“regionalization” not limited to a broadening of the regional functions, but an overall competence 
assignment, also in the field of environmental issues. 
 
It is also important to highlight the competences of the region as established by the law in terms of 
land protection and by the Galli Law. Law 183/1989 (art 10) lists the main regional competences. 
These are functions transferred and delegated by the same law, that are specifically related to the 
management and planning of the water and land resources16.  
 
Law n. 36/1994 establishes that the regions, after hearing the provinces, provide for the delimitation 
of the Optimal Territorial Areas (ATO) on the basis of which the integrated water services (SII) are 
to be reorganized. Furthermore the Galli Law has assigned the regions the task of disciplining how 
and with what means should the cooperation between local public entities in the same optimal 
territorial ambit take place, the definition of the rules, on the basis of which, the local public entities 
belonging to the same ATO assign to public or private subjects, the management of the integrated 
water resource service; and also the update of the planning and programming instruments in relation 
to the water resources and the issuance of directives for the ambit plans formation. Regions are 
responsible, within the hydrographic basins of competence, for the update of the “general regulatory 
plans for aqueducts” (PRGA) at basin scale and for the planning of the actuation-steps required in 
conformity to the procedures foreseen by Law 183/1989 (art.8 comma 4). 
 
Legislative decree 152/1999 (title IV, paragr I, related to the water safeguard Plans; articles 42, 43, 
44) indicates instead amongst the main tasks assigned to the region, the preparation of the Water 
Safeguard plan. In order to ensure the acquisition of the information necessary for the preparation 
of the safeguard plan, the region elaborates programs for the collection of the data necessary to 
describe the characteristics of the hydrographic basin and to evaluate the anthropic impact on the 
basin itself. When performing such cognitive activity, the administrations are required to utilize the 
data and information already collected, with particular emphasis on the data and information 
prearranged with reference to the writing of the water restoration plans as per law n 319/1976, and 
those foreseen by Law n. 183/1989 (art 42, legislative decree n.152/1999).  
 
The regions elaborate “programs” for the understanding and the verification of the qualitative and 
quantitative state of the surface and underground waters inside every hydrographic basin. These 
                                                 
16 The region, therefore : a) delimits the hydrographic basins for which it is competent; b) cooperates in the survey and 
elaboration of the national significance basin plans, as per the institutional committee’s directives, and adopts the 
competent acts; c) formulates proposals for the formation of programs and the writing of studies and projects related to 
the national significance basins; d) takes cares of the elaboration, adoption, approval and accomplishment of the 
hydrographic plans of regional significance and approves those of interregional significance; e) takes care of the writing 
and of the approval and execution of the projects, of the interventions and the works to be done in the basins of 
regional and interregional significance ; f) takes care of (in the basins of regional and interregional significance for the 
parts for which it is competent ) the organization and the appropriate functioning of the flood forecasting and warning 
system and of the services for the management and maintenance of the works and the plants and the preservation of 
assets ; g) organizes and monitors the efficiency of internal navigation; h) establishes committees for the regional and 
interregional basins, and determines how entities, bodies, associations and privates can access documentation related to 
basin plans; i) prepares a yearly report on the use of land and on the conditions of the hydrogeological balance of its 
territories of competence; l) takes all those steps deemed necessary as regards the preservation and protection of the 
territory, the ground and the underground.  
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programs have to be integrated with the already existing ones for the objectives with specific 
destination established in conformity with annex 2. In order to avoid overlapping and to ensure the 
flow of the information collected and its compatibility with the national environmental Information 
system (SINAnet), within their respective competences, the regions may promote program 
agreements with the structures defined according to article 92 of the legislative decree 
n.112/1998,with the National agency for the for the protection of the environment (ANPA), the 
regional and provincial environmental agencies (ARPA, APPA), the provinces, the Optimal 
Territorial Area Authorities (AATO), the Reclamation Consortia and the other interested public 
entities. As regards the programs the standardization modalities of the data and the information 
exchange have to be defined (art.43).  
  
b) Role of the province  
 
The provinces have undergone a significant innovation process in recent years, that has strongly 
emphasised their role as public entities in charge of coordinating and programming local 
development. Provinces have achieved, as a whole, an organizational dimension that has enabled 
them to ensure the government functions of a widespread local area.  
In the hierarchy of the public interests under the control of local public entities, the province has a 
acquired a primary role, with various competences in many sectors. As regards the management of 
the water resources, law n.142/1990, with reference to the regulations of the local autonomies, lists 
the specific functions of the provinces. More specifically art. 14 states that the province is in charge 
of the administrative tasks of provincial interest (regarding vast areas between towns, or the entire 
territory of the province),in relation to the protection of the land, environmental safeguard and 
revaluation and calamity prevention, safeguard and revaluation of the water and energy resources ( 
and also in relation to fishing activity in internal waters and ruling and control of water discharges ). 
Article 15 of law 142/1990 lists the planning assignments of the province in relation to its task of 
collecting and coordinating the proposals brought forth by the local councils for the purpose of 
economic, territorial and environmental regional planning. The province also participates to the 
determination of the regional development program, it formulates and adopts its own long term 
general and sectorial programs, and lastly prepares and adopts the “Territorial Coordination Plan” 
for the water system. This plan, (remaining undisputed the competences of the municipalities and as 
per the legislation and the regional programs) determines the guide lines for the balance of the 
territory, and in particular gives the indication on the means of intervention for the water and 
hydrogeological adjustments, and more generally for the land consolidation and an appropriate 
sharing and control of the water resource. Nonetheless the province also has a propelling role in the 
water management, bound to increase if the region delegates it the competence for the preliminary 
paperwork and the issuance of small concessions for the derivation of public waters. The analysis of 
the tasks assigned to the provinces does not appear satisfactory for the requirements of a 
hydrographic basin subject to an unreasonable use of its water resources, mainly because no 
influence is achieved on the water resource management levels required to grant or refuse derivation 
concessions. 
 
c) Land Reclamation Associations  
 
According to a consolidated viewpoint, land reclamation associations or consortia, are considered 
economic public entities. Although with a different configuration from the other local public 
entities, their public legislative nature cannot be argued as their activities are addressed to a specific 
and well determined territory that includes private subjects and municipalities, hence they are to be 
considered as public entities just like mountain communities and municipalities.  
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 We are therefore talking of public entities, administered by the members of the association, that 
coordinate public and private activities in the water protection and irrigation sectors. The members 
are all real estate and /or land owners that are located in the area administered by the land 
reclamation association, an area of territory, defined and classified by the Region, inside which a 
reclamation consortium operates.  
 
The associations have consortial organs such as its Council, elected by all members, which for its 
part, nominates its steering committee and the president of the consortium. Regions and provinces 
are also represented in the consortium Council. Every citizen, owning real estate on the territory 
under the influence of a land reclamation association, may candidate himself on the occasion of the 
consortium elections that are held every five years. The region determines the level of the 
contributions to the consortium that represent the principal funding facility along with the 
European community, national and regional contributions. It is up to the associations to take care of 
the collection of the contributions due, sanctioning any failure to accomplish.  
 
In general terms the activities of the reclamation association consist in carrying out17 public works of 
State competence and of reclamation18 works by means of the administrative instrument represented 
by the concession from the State and the region; in the ordinary and extraordinary maintenance of 
the reclamation canals and of the several regulation and command19 artifacts; in the preservation, 
functioning and maintenance of the pumping machines for drainage of the consortium and the 
related equipment; in providing the irrigation services in agriculture; in the layout of the “Master 
plan for the reclamation and safeguard of the rural territories”20; in the monitoring of the execution 
of the works of private competence and the complementary works, as indicated by the Master plan 
and the enforced execution in case of failure to comply from the privates’ end ; and lastly, in the 
attribution and collection of the shares of expense on each real estate owner- member of the 
consortium.  
 
With reference to the competences of the consortia in relation to the restoration and protection of 
the land, it appears undisputable that the primary goal of the reclamation activity is the land 
improvement, from the hydraulic point of view in the plain and hydrogeological in the mountains, 
which represents the indispensable key point for the safety of human dwellings and for the stability 
of production plants of any kind and of all other public infrastructures21. 

                                                 
17 The consortium is not the holder of the execution activity of the reclamation works but acts as a simple concessionaire 
in charge for the reclamation activity, without any functions different from those deriving from the concession itself. 
Therefore the public and reclamation works are realized by the consortia, but belong to the State and the region. The 
expenses for the execution are borne by the State or by the region, while the maintenance, running, and custody is borne 
by the consortium members.  
18Realization of irrigation and drainage canals, water scooping plants, hydraulic artefacts, remote –sensing, etc. 
19 Maintenance works such as lawn mowing; digging clogged canals; operating on landslides that occur inside the canals; 
maintenance and functioning of the equipment for the command and regulation of the water level. 
20 The land reclamation master plan is a regional planning instrument, prepared by each reclamation association for its 
territory of competence. The plan contains rules concerning the reclamation and irrigation works and all other works 
necessary for the safeguard and upgrading of the territory, including the safeguard of the reclamation and irrigation 
waters. The reclamation master plan is adapted ex post to the basin plan, but the scope of its function, from a regional 
point of view, is to cast a light on the collective interests in favour of the reclamation of the territory, that the River 
Basin Authority cannot disregard. The plan has to give indications on: a) the division of the territory in definite zones 
according to the possible productive uses and to the directives for the rural transformation and in urban zones according 
to the indications of the urban plans of the municipalities; b) the highlighting of the integral or mountain reclamation 
public works and of the other works required for the rural revaluation and safeguard establishing the execution priorities; 
c) the eventual proposals addressed to the competent state and regional authorities, for the imposition of bounds in 
relation to the protection of the natural environment of the territory Ref R.D. 215/1933. 
21 The framework law for land protection (183/89) has literally included the reclamation and irrigation associations in 
the list of subjects indicated for the implementation of the activities listed by the law, participating at the execution of 
the related regional functions; it has also indicated the adjustment of the reclamation master plans to the indications of 



 23

 
Reclamation consortia also have to prepare the Land Reclamation and Safeguard Master Plan 
for the Rural Territory, a Regional planning instrument, prepared by each reclamation association 
for its territory. The Plan issues the rules referred to the reclamation and irrigation works and to the 
other works required for the safeguard and upgrading of the territory, including the safeguard of the 
reclamation and irrigation waters. The Plan gives indications and formulates proposals for the 
protection of the natural environment and the safeguard of the rural grounds with respect to 
alternative uses.  
 
The land reclamation works are represented by the water drainage and irrigation channels, pumping 
stations and other hydraulic equipment. The expenses incurred for these works are borne by State 
and regions as owners. The expenses for the maintenance, the functioning and the custody are 
borne and shared by the members of the association, based on the benefits received from the works 
and the reclamation activities, according to the indexes determined by each individual association 
through the Classification Plan approved by the Region. The Classification Plan is an instrument 
that considers and quantifies the benefits that the real estate assets receive from the works and 
reclamation activities.  
 
The association has been gradually endowed, beyond its traditional functions, also with new 
commitments, especially in terms of environmental upgrading and safeguard and for the protection 
and rationalization of the water resources, having to accomplish on its territory functions and 
activities that involve broader interests, that go at times beyond the objective of land productivity. In 
fact, following the evolution of the legislation on the matter of reclamation and with regard to the 
transfer of the administrative functions from the State to the regions, the role of this body is being 
subject to deep changes for both its own specific institutional aspects and for the new tasks and 
related land planning.  
 
This institution will be named and represented in further occasions inside this document as it 
constitutes the principal actor and promoter of the project that represents the Italian ISIIMM case 
study.  
 
2.3. EVOLUTION OF AGRICULTURAL POLICIES AND OF RURAL SOCIETY AND 
OUTLINE OF AGRICULTURAL ECONOMY  
 
2.3.1. Evolution of agricultural policy in Italy from 1945 to nowadays  
 
At the end of World War II Italy is a country still strongly characterized by agricultural activities. 
42% of the labour force was in fact dedicated to the agricultural sector with, in addition, a marked 
unbalance in the distribution of the labour force devoted to agriculture, 55% of which lived in the 
south and 35% in the north of the country.  
 
Differences between north and south were also present in the industrial sector were, with the 
exception of the northern triangle constituted by Genoa, Milan, Turin, the socio economical 
conditions of the country were those of a pre-industrialized country, at times with semi-feudal and 
archaic aspects.  
 
The conditions present in Italy in 1945 were the results of geographical and historical causes. As 
regards the geographical aspects related to the backwardness of Italian agriculture there were 

                                                                                                                                                             
the river basin plans, giving the associations responsibilities in terms of planning and not only in the execution of the 
actions required. 
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geopolitical and environmental causes amongst which the territorial vulnerability and the absence of 
significant trades with North Africa, together with excessive deforestation in the South of Italy and a 
climate that had favoured wheat single crop farming, historically associated to latifundia and 
baronies.  
 
Amongst the historical causes, a significant weight is attributed to the five centuries of Spanish 
domination, that allowed the feudal system to perpetuate itself. It is also important to consider the 
delay imposed by the twenty years of fascism, during which great emphasis was placed on the virtues 
of peasant Italy, while the actions taken had a propagandistic nature rather than a substantial one. 
Moreover, during the dictatorship, the Lira devaluation was fought with deflationist measures that 
penalized the labour force of the cities and the countryside.  
 
From 1926 to 1928 in fact, the excessive revaluation of the Lira affected mainly the wages of 
employees, both in terms of salary reductions and in terms of unemployment, and also the revenues 
of the peasants.  
 
In particular the backwardness of the agriculture of the south has been ascribed to the “historical 
pact” between the bourgeoisie, main player in the industrialization process of the north and the 
nobles of the south. The noble class in fact, unwilling to give up its privileges, allowed the growing 
southern industry to be wiped away by the liberistic policy of the new reign and the agriculture to 
face hard times because of the wheat imports from abroad.  
 
The democratic republic born from the Resistance (1943-1945) had to face various challenges, with 
the peasants struck by famine and widespread unemployment, the policy chosen to face inflation 
imposed furthermore to keep the price of agricultural products low in order to reduce salary rises.  
 
The years that followed the end of the war were therefore characterized by a period of strong 
reformation thrusts, in which the winning political factions fostered the debate between two 
opposite agricultural policies. On the one hand the communist party, in agreement with the socialist 
allies, suggested radical reformations aiming at the abolition of the wealthy groups and big 
landowners. On the other hand the Christian Democrats attempted to achieve the emancipation of 
the peasants and the growth of the small landowners and farmers class. However, the Christian 
Democrats aimed at achieving this reformation gradually, to avoid any negative impact to the 
bourgeois sector of the society that represented an important electoral basin and considered the 
concept of private property as the hinge of the socio economical organization. After the great 
electoral success of the moderate party in 1948, a division of the political tasks between the 
dominating parties took place resulting, as a consequence, in a fracture of the Italian electoral base. 
As a result of this fracture the Christian Democrats addressed their electoral campaigns in particular 
towards the peasant population of the north and south, while the opposing social –communist party 
addressed its propaganda towards the working class and the intellectual class.  
 
The Christian Democrats furthermore began to put into action their political influence on the 
network of rural consortia, on the peripheral offices of the ministry of agriculture, on the land 
reclamation associations, on the coops, the rural banks and the National Bank for the South (Cassa 
del Mezzogiorno).  
 
The legislative expression of this period, showed many elements of great originality and 
effectiveness that often, however, set off the revolt of the big landowners.  
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The agricultural reform was thought of as a consequence of the violent peasant turmoil that burst in 
the South of Italy during the winter of 1949-195022. The dissatisfaction of the peasant world 
originated from the land property system that caused a marked social unbalance. For this reason, the 
Christian Democrats started an agricultural reformation process aiming at the establishment of a 
social group of peasant landowners to act as a dam against the diffusion of communism in the 
South. The agricultural reform represented in fact an important part of the general strategy intended 
to build in the South new social alliances in favour of the Christian Democrats. The reform 
represented the first serious attempt, in the history of the Unitarian state, to modify the land 
property ratios in favour of the peasants and to attack the absentee landlords, pillars on which the 
conservatism and the immobilism of the South were built23. A true reform of the agricultural sector 
never really took place but a series of legislative initiatives were taken. The pressure of the peasant 
world in fact brought the Christian Democrats to approve a number of “temporary” measures in 
view of a true reform to follow that, instead, was never achieved.  
 
The government law project for a general action of agricultural reformation, in fact, was delayed in 
its legislative process, by the discussions on the maximum limit of the property to be expropriated. 
Since it was becoming more and more urgent to bring forth interventions of land reformation, 
mainly in the regions were the conditions of economic depression were worst and where there was a 
strong concentration of land owners, three laws with the characteristic of being applied only to 
delimitated territorial areas were approved. The first, known as Sila law (as it was issued for the plain 
of Sila), was approved by the Parliament on May 1950 and contained a number of actions in favour 
of the Calabria Region. The second denominated Stralcio Law was approved on 21 October 1950 
and was addressed to the Fucino basin, the Tuscan Maremma, the river Po delta24 and some parts of 
Sardinia, Basilicata and successively Puglia. In December 1950, lastly, the regional assembly of Sicily 
approved a law with the same characteristics of the stralcio law with reference to the reform of the 
land property in Sicily. All the reform laws considered the expropriation of part of the large land 
properties in favour of the peasants.  
 
The reform had more indirect than direct effects. Although applied in limited areas, the reform 
alarmed in the whole of Italy the big landowners who felt under siege. Many of these, therefore, 
fearing further expropriations decided to sell a large part of their lands, to purchasers that were in 
some cases other landowners and in other cases farmers. In those years (1950-1955), therefore, 
50,000 hectares exited from the big land properties to enlarge the number and extension of the small 
properties owned by small farmers.  
 
After the agricultural reform, the 1950’s were mainly characterized by a fast paced loss of centrality 
and by the dramatic situation of the agricultural issue. Following the suppression of the peasant 
rebellion movements of 1948, the establishment of the rural organizations and institutions mainly 
related to the major government party, the approval of a series of laws in favour of small farmers, 
further ambitions of programmatic interventions, structural reforms and centralized planning were 
put aside.  
 
Italy, and the rest of the Western world, initiated a period of long and constant industrial economic 
growth. This 10 year period saw in fact the consolidation of the differences between the strong and 
the weak areas of the country and the birth of consistent migrations toward the urban centres of the 
                                                 
22It must be however underlined that, approximately in the same period (1948-1949), episodes of dissatisfaction 
occurred also in the peasant world of the north, that resulted in a series of strikes. 
23M.Rossi-Doria, The agricultural reform six years later, from Ten years of agricultural policy in the south of Italy, Bari 
1958, p.135. 
24 The stralcio law included also the Veneto territory, and more precisely the “Delta Padano”, included between the 
provinces of Rovigo and Ferrara. In this area the Land Consolidation Body obtained the property of over 48 thousand 
hectares and 37 thousand hectares were assigned.  
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industrial triangle of the north of Italy (Milan, Turin, Genoa), other European countries and other 
continents.  
 
1958 saw an institutional event of utmost importance for the outcome of the Italian and European 
agriculture; the establishment of the European Common Market (ECC) and, as a consequence, the 
beginning of a Common Agricultural Policy (CAP).  
 
After this treaty, the fundamental lines of the agricultural policy have no longer been elaborated at 
national level, but at European Community level, while the focus of the political attention in Italy 
has instead moved to the industry sector.  
 
In the years from 1961 to 1970, the small agricultural businesses that closed were 700,000, with, at 
the same time the, establishment of small and medium sized industries in the areas outside the cities, 
as a consequence of the booming economy.  
 
After 1968 also the agriculture sector was involved in the economic crisis that saw the general 
development rate decline. During those years the central government showed little interest for 
agricultural issues. This attitude was due to various factors, such as: the focus of the economic 
policies of the government on the industrial sector; the consolidation of the CAP; the decline of the 
planning propositions, hindered by ongoing political and economic difficulties; and lastly the 
assignment of the agricultural competences to the Regions (1971).  
 
The eighties represented a further obstacle in the development of the agricultural sector. 
Nonetheless this ten years period was characterised by intense reorganization and modernizing 
processes in the agricultural world and a renovated debate on agriculture as a result of the 
remarkable growing financial benefits given by the CAP, and of the importance assumed by the 
environmental and international issues of this period.  
 
From the nineties up to present times, the most peculiar aspect of the Italian agriculture is 
fragmentation, that is to say the presence of an enormous number of small farms. This peculiarity is 
the result of a precise political and cultural choice in favour of the small family farms.  
 
Furthermore, the agricultural sector is presently characterized by the land allotment phenomenon, in 
other words by the fact that more than half of the farms are divided in two or more parts. There are 
two reasons for this: the first is the presence (except for Val d’Aosta and Alto Adige) of the 
“legittima” Law, according to which every agricultural property, at the death of the owner, has to be 
divided between all the heirs25; the second reason is the explicit choice of the government to assign a 
welfare purpose to the Italian agricultural policy. Such purpose has been considered as important as 
the productive aim, that has always prevailed over the others, particularly in the South.  
 
The welfarism in favour of the agricultural sector, derives from reasons of geographical nature. In 
fact the Italian peninsula, differently from other European countries, is characterized by an 
extremely irregular orography. During the centuries even the most harsh lands have been colonized 
by an extremely poor agriculture and sheep-farming, that have however brought to the formation of 
a network of compact dwellings, in often inaccessible locations. In these geographic conditions the 
modernization of agriculture has resulted often physically unachievable, as well as the diffusion of an 
industrial economy, that generally requires vast flat surfaces and good capillary connections, was 
difficult to accomplish. For the large mountainous and high hilly areas of Italy, the alternative was to 
                                                 
25 The present civil code, that dates back to 1942, has indicated for this purpose the institution of the “minimum size of 
farms ”, but the local operational regulations have never been issued, and therefore no practical application has ever 
been implemented. 



 27

abandon the traditional dwellings, or maintain them in a welfare-assisted manner. The Christian 
democratic and Marxist ideology, dominating in Italy for over thirty years, have provided an ethical 
excuse to the welfare practices that have been applied. Furthermore, the strong request for 
assistance coming from the populations of the areas with no economic development perspectives 
perfectly embraced the common tendency of the political power to distribute favours and public 
monies in exchange for votes.  
 
The welfare characteristic of the Italian government has brought forward a system that has worked 
effectively for decades, ensuring the survival to millions of people and thousands of communities. 
However this system has implied also negative effects such as: the demoralization factor that has 
struck populations accustomed to living of welfarism; the degeneration of the political system into a 
“policy of patronage” and the increase of the public expense to unsustainable levels. This general 
tendency has characterized the Italian society as a whole in the last decades, but has mainly 
interested the agriculture sector and the South. Millions of farms have lived on this mechanism. This 
has brought forth a series of positive aspects from a social, cultural and environmental point of view 
but has also caused a number of negative effects on agriculture as an economic sector. The survival 
of many non competitive, marketwise, small farms has hindered the growth of the bigger ones and 
therefore the attainment of competitive dimensions. Furthermore, the presence of these small size 
farms has prevented the Italian agriculture from benefiting from the advantages offered by the CAP.  
 
2.3.2. Italian rural society: overview of its evolution and of the current organization  
 
This paragraph is dedicated to the presentation of a brief summary of the evolution of the Italian 
rural world of the last decades. As a preliminary consideration, when we mention the rural world we 
do not consider only the peasants but the entire population that characterizes the countryside.  
 
The rural rebirth of the last decades is a phenomenon that is currently taking place in all anciently 
urbanized countries. The post industrial society has in fact discovered in the rural spaces a big 
resource, thanks to a better life quality and the possibility to boost further the economic growth 
(presently, many productive and service activities have settled in rural areas).  
 
However in Italy the phenomenon of the rural rebirth, though having undisputed statistical evidence 
from the results of the last census, has not yet, to date, received adequate attention neither at 
scientific level nor at political and institutional level. The scarce attention and the lack of sensibility 
for the agricultural sector and the rural world have been a constant characteristic of Italian history, 
that has always been more urban-centred . 
 
In 1963 the Italian Statistical Institute (ISTAT) measured the rural and urban degree of Italy at the 
time of the census of 1951 adopting a classification based on 6 categories of districts (urban, urban-
type, semi-urban, semi-rural, rural-type and rural) and used indicators such as: resident population in 
the city centre, farmers, people working in the services sector, people with low degree of education 
(up to eighth grade), houses with drinking water from the aqueducts and sanitary facilities. The 
districts classified as capitals of province and the towns with more than 70,000 inhabitants were 
considered urban areas, while districts with less than 1000 inhabitants were down-graded to the 
lower category. According to this ISTAT classification, in 1951 the Italians living in districts with 
rural characteristics were 57.48% of the population. The remaining 42.52% lived in the urban areas. 
After twenty years, in 1971, the Italian population increased by 6,621,010 inhabitants; a growth 
totally concentrated in the districts classified as urban areas in 1951. In the Seventies, the population 
of these areas reached 28,007,741 inhabitants, with a net gain of 7,802,298 units compared to the 
Fifties.  
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 In the Eighties, instead, the situation changed dramatically, the increase of the Italian population 
during the decade 1970-80 amounted to 2,420,364 inhabitants, but to a larger extent concentrated in 
the rural districts, and no longer in urban areas.  
 
The demographic evolution occurred in the decade 1981-91 further confirms this reversal of trend 
already highlighted by the 1981 census. The substantial standstill of the population’s growth, only 
221,000 units between 1981 and 1991, has been associated with a territorial redistribution process of 
the inhabitants, from the urban municipalities to the rural ones.  
 
In 1990 ISTAT, in order to verify the rural and urban degree of the Italian territory, has made a 
statistical investigation on the land cover utilising remote sensing technology.  
 
By means of this methodology five different land cover classes have been identified: a) areas 
intended for agricultural crops, including unused and abandoned lands, b) forests,, c) urban areas, 
including urban park, residential dwellings, discontinous urban fabric, the seaport and airport areas, 
the road and railway networks, d) natural areas with no vegetation, such as rocks, mines, river banks, 
etc; e) internal surface waters such as lakes, rivers, lagoons, etc.  
 
Seen from the satellite the Italian territory in 1990 was composed for 57.2% by agricultural lands 
more or less intensely utilised, for 32.4% by forests, for 4.4% by urban areas, for another 4.9% by 
non vegetated natural areas, for 1.1% by waters.  
 
A marked difference results, as expected, between North and Center-South: the non urbanized part 
of the territory of the North amounts to 94%, while the Center and the South it amounts to 96% 
and 97% respectively.  
 
As regards the present state of the organization of the rural world in Italy, during the last general 
agricultural census that dates back to 22 October 2000, ISTAT has surveyed in Italy the presence of 
2,593,090 agricultural, zootechnical and forestal holdings, with a total surface of 19.6 million 
hectares, of which 13.2 million hectares of utilized agricultural area (UAA). With respect to the 
previous census, the number of the farms has on the whole decreased by 430,000 units (-14.2%), 
associated with a less proportional reduction of the total surface for 3.1 million hectares (-13.6%), of 
which 1.8 millions UAA (-12.2%). The decrease of the farms has been much more intense in the 
Northwest (-39.8) and in the Northeast (-20.5%) while it resulted less intense in the Center (-9.4%), 
in the South (-6.8%) and in the Islands (-8.4%). On the contrary, the reduction of the UAA has been 
less in the North and more in Central, Southern and Insular Italy. With reference to the UAA, the 
percentage reduction has been approximately 7% in the North, 9% in the Center, 13.3% in the 
South and 22.1% in the Islands. From the analysis of the distribution of the farms and their surfaces 
per class of extension it is deducted that presently the agricultural sector is characterized by a 
massive presence of extremely small farms or farms where the UAA covers a very small part of the 
total farm area.  
 
Between 1990 and 2000 the UAA distribution per class of farm size has changed quite significantly: 
 

- in 1990 21.5% of the UAA belonged to the class of farms that cultivated less than 5 hectares, 
while in 2000 this proportion dropped to 19.7%; 

- the proportion of UAA belonging to farms with 5 to 20 hectares dropped from 27.2 % in 
1990, to 25% in 2000; 

- the proportion of UAA belonging to the class of farms with more than 20 hectares increased 
significantly, from 51.2% in 1990 to 55.3% in 2000. 
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These results acknowledge that the dimension of the larger and more productive farms, of the 
North and Center mainly, has in recent years increased.  
 
2.3.3. The importance of agriculture in the Italian economy26 
 
In recent years (2002 and 2003), the Italian economy, after periods of strong growth alternated with 
periods of slow down, shows the first signs of stagnation with a rise in the GDP per capital equal 
only to 0.35%. In absolute terms, the Italian GDP is equal to 22,612 euros per person in comparison 
to an average of 20,478 euros in the European community. The employment rate has risen at 
national level by 4 percentage points in the course of the last decade (from 53.1% to 57.5%) and the 
unemployment rate has settled at 8.4% in 2003. In 2004 the two indicators have been respectively 
equal to 57.6% and 8%. The primary national sector, keeping into account the differentiations 
between the Regions and the administrative districts, is characterized by a scarce dynamism of the 
added value, mainly in the eighties and the first years of 2000, differently from what happens in the 
rest of the economy, where this indicator shows a growing trend in the last 25 years. However, with 
respect to the European community average (EU-15), the average yearly rate of growth of the 
agricultural added value in the period 1990-2003 is slightly higher (+0.7 versus +0.3). As a result of a 
marked phenomenon of abandonment of the agricultural activity in favour of other productive 
sectors and because of the low productivity of the land that characterizes many rural areas in Italy, in 
the period 1981-2002 the value-added per unit of farm labour increased to an average yearly rate 
(+4.3%) higher than that of the economy on the whole (+1.6%), while the yielding capacity of land 
(AVA/UAA) shows a lower rate of increase (+1.5%). All this contributes to a productivity of 
agricultural labour  higher than the average of the community. However, the value-added per person 
engaged in agriculture still represents only 63% of the national average (2002), clear indication of a 
structural weakness of the primary sector determined by: the small dimensions of the farms; marked 
aging of the agricultural entrepreneurship (percentage of farmers aged less than 35 years /over 55 
years, equal to 6% versus the EU average of 18%); an instruction and preparation often inadequate 
to comply with the market trends and to develop appropriate marketing and commercial strategies 
(percentage of farmers with “training” equal to 8% against an average of the European community 
of 17%); the strong individualism of the farmers and their inability to organize and integrate 
themselves both horizontally and vertically. Furthermore, the tighter regulations for the labour 
force, in terms of greater attention to pensions and insurance, and for the appropriateness of the 
workplace from the hygienic and sanitary point of view (not only that devoted to the transformation 
of the agricultural products in the farm). These regulations are a sign of modernization of the sector, 
but have brought about a marked increase in costs, in presence of production prices increasingly in 
line with the global market, and a substantial reduction of support to the sector. 
 
The added value per person engaged in the food industry, instead, is in line with the profitability 
within other economical sectors. In absolute terms, in 2003 the added value per worker is 
approximately 52 thousand euros. In the same period, the impact of the agro-industrial system on 
the total economy in terms of added value has declined both in the primary sector and in the food 
industry to 5%, with a weight of the agro-industrial system on the food industry of 60%. In absolute 
terms the agriculture value-added in 2002 is equal to approximately 25 billion euros, while the added 
value of the food industry sector in 2003, is equal to approximately 26 billion euros. The agriculture 
added value trend at national level appears extremely differentiated in each Region, with areas that 
show average yearly growth rates exceeding 2% and Regions with negative variations. The Regions 
of the North East of the country show positive growth, while historical strongholds show signals of 
difficulty, as in the case of Emilia Romagna, Tuscany, Lombardy and Piedmont. As regards the trade 
balance of the domestic agro-food industry, the result is negative, with the more negative value 
being that of the primary production. In line with the incidence that characterizes the administrative 
                                                 
26 From the Strategic Plan for rural development 2007-2013 ( Ministry of Agricultural and Forestry Policy, 2006) 
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districts in terms of added value in the primary sector and in the food industry, the Regions of the 
North of Italy export mainly processed products while the Regions of the South export agricultural 
products, although these are slowly beginning to export processed products as well. In general 
terms, however the Italian food industry shows a low and increasingly declining competitiveness on 
the foreign markets, where exports represent only 14% of the turnover, and a marked decline in the 
growth rates of the trade balance with reference to its leading products. Also to be considered is that 
60% of Italian exports is concentrated on 10 products only and, above all, wine, fresh fruit, pasta, 
olive oil, cheese. Differently from the economy considered as a whole that shows an increase in the 
employment rate in the last decade of over 4%, the primary sector loses 214,000 units from 1995 to 
2002, settling at approximately 1 million employed, while the food industry gains 12,000 units, 
settling at 504 thousand units employed. The growth of the productive capacity of land and 
particularly of the profitability of labour, that characterizes the decade from the beginning of the 
nineties to the beginning of 2000, has been surely influenced by an increase in fixed assets, both in 
agriculture and in the food industry. This trend is also associated with changes in the banking 
system, with a reduction in subsidized funding to agriculture replaced by a greater utilization of 
funding at ordinary rates.  
 
 Lastly, as regards the breakdown of the gross saleable product (GSP), this has not undergone 
significant variations in the course of the last twenty years. The incidence of the livestock production 
sector in terms of GSP, in fact, is always at 35% approximately, while a slight increase is recorded in 
the wooded cultivations in place of herbaceous cultivations. In this scenario the situation of the 
single Regions is extremely differentiated: some Regions show a strong position in the livestock 
sector while others in the wooded cultivations.  
 
2.3.4. Irrigation funding 
 
a) Land Reclamation Associations and the Classification Plan calculation  
 
Farmers utilize aqueduct, sewage and water purification services, in relation to the water utilized 
during production. According to the type of activity, the quantity used and the classification of uses 
as indicated in the tariff scheme of each public utility service provider, these can be classified as civil, 
industrial and agricultural uses. For the integrated water services (aqueduct, sewage and treatment) 
the farmers are expected to pay a tariff calculated with the normalized method27. Different 
                                                 
27 From the joint examination of the articles 4 comma 1 letter f)and 13,comma 3,of the Galli Law it appears evident that 
the tariff represents the value for the integrated water services “composed of the sum of the services related to 
captation, conveyance and distribution of water for civil uses, sewage and purification of waste water”. The tariff applies, 
with reference to the aqueduct, solely to the civil use while for the sewage and the treatment services to all waste water, 
including industrial waters discharged in the public sewage system. Therefore the tariff does not consider the water 
supplies for industrial, agricultural and other uses different from those listed in law 36/94. Being this a very delicate 
matter and in order to safeguard the users, in consideration of the fact that the service is inevitably supplied in a 
monopolistic way, the legislator has regulated very strictly the issues referred to the determination and the collection of 
the tariffs at articles 13, 14, 15 of law 36/94. In particular it is foreseen at comma 3 of art 13 that the Committee 
proposes the competent Minister (originally the Minister for public works, in agreement with the Minister for the 
environment; now Minister for the environment and the protection of the territory) a “normalized method to define the 
cost components and determine the related tariff “, on the basis of which the local public entities should determine 
subsequently the tariff to apply by the public utility service provider. The first elaboration of this method was introduced 
with Ministerial Decree 1 August 1996. According to art 11 comma 1, of this decree, the Committee, on its own 
initiative and in any way every five years, proposes to the Minister all modifications deemed necessary to the normalized 
method, to keep into consideration, amongst other things, any new legislative dispositions, technological evolutions, 
financial modifications or any extraordinary causes that relate to the generality of the national territory. In compliance 
with this duty the Committee, after a broad consultation of the interested parties, addressed to the Minister, on May 
2002, its proposal for the update of the normalized method, and reference was made to this in the yearly Parliamentary 
Relation submitted in the same year. The proposal of the Committee, submitted after a broad consultation of the 
interested parties, is the result of an accurate review with the objective to enable the AATO a fair and effective 
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consideration is given, instead, to irrigation, which we are dealing with in the present work. The 
irrigation of vast surfaces cannot be done by means of public aqueducts. It is up to the Land 
Reclamation Associations, public entities, as previously described, whose function resides in the 
construction and maintenance of irrigation and drainage infrastructure in order to protect the 
territory from hydrogeological hazards.  
 
It must be remembered that the current legislation in terms of reclamation establishes that all real 
estate owners have to bear their part of the operating expenses incurred for running the Consortium 
and provide their contribution to the maintenance and running costs of the works done in 
proportion to the effective benefits obtained or obtainable, the size of the benefit is determined by:  
 

- the division and classification of the territory into homogeneous areas according to the 
different activities;  

- the definition of a common virtual surface to utilize for the comparison of the different kind 
of real estate assets (rural and urban) present in the territory;  

- the definition of technical and economical indices that allow for the calculation of the 
benefit ratio existing between the real estate assets and the kind of service /activity they take 
advantage of. In essence the intensity of the benefit depends on the importance of the works 
and the reclamation activity, on one side, and on the capacity of the asset to take advantage 
more or less intensely from the benefit, on the other side. As regards the environmental 
safeguard related to the stability of the ground, the plan is characterized by the fact that 
account is taken of the serious phenomenon known as subsidence with activities that aim at 
hindering its evolution and the negative consequences on all the real estate assets present in 
the plain lands.  

 
The Classification Plan initially determines the fundamental activities of the Consortium, following 
with the establishment of a specific cost attribution as related to each activity to be finally split 
between the members of the Consortium. This brings to the determination of the funding 
requirements, that the Board of Directors fixes every year at the time of the yearly budget approval. 
More specifically as regards irrigation the cost center is split, according to the benefits received, 
between the rural real estate assets located on the territory according to a combination of the 
following:  
 

- a basic share per hectare to be charged to all territories, in relation to the potential availability 
of the water resource;  

- a complementary share per cadastral hectare to be charged to all territories serviced, in 
relation to the true availability of the water resource and the characteristics of the irrigation 
service available.  

- for the lands serviced by plants and equipped canals, a tariff composed of two parts: a fixed 
share (advance) per cadastral hectare, in relation to the characteristics of the irrigation 
services available, articulated per type (ex. sprinkler irrigation plants and facilities, and 
equipped canals) and a final balance in proportion to the volume of water used, keeping the 
specific services separate by homogeneous groups of plants, facilities and equipped canals.  

                                                                                                                                                             
application of the tariff of the integrated water service. The review has in fact enabled on the one hand to complete and 
clarify various steps to allow for a simpler and more effective application of the method, and on the other hand it has 
made possible to introduce mechanisms that ensure a more effective means of financing the investments made and at 
the same time introduce safeguard mechanisms for the less well-to-do consumers. The majority of the amendments 
proposed are the answer to requirements that have been highlighted during the application of the method in a great 
number of Plans. The Method review will enable to grant greater certainties to the AATO and the public utility service 
providers, and also to the parties that will participate to the tenders for the assignment of the management and for the 
selection and choice of private partners. Almost all the amendments proposed would translate themselves into greater 
attention in avoiding the transfer of improper charges on the consumers.  
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- for the lands serviced by gravity flow canals, through a lump sum per cadastral hectare, that 
is usually applied with a low value also to the frontages without irrigation concession, but 
with potential irrigation capability , for a section of land of predetermined width on both 
sides of the canals.  

- contribution shares to be applied to each cadastral hectare serviced, to account for the 
extraordinary maintenance costs of the plants, the hydraulic artifacts and the 
electromechanical apparatus for the optimization of the regime of the promiscuous canals 
(equipped and flow). 

- contribution shares applied to all real estate assets located in the territory of the consortium, 
according to the environmental benefit achieved, connected in particular to the regulation in 
summer of the water flows of the canals and the natural water courses, to the resulting 
dilution of the low bad-smelling water flows, the replenishment of the ground water tables, 
the reduction of the land bradyseism.  

 
b) Coordination between AATO and the Land Reclamation Association  
 
In order to supply the fundamental services such as water/hydrogeological protection (reclamation 
activities) and irrigation services (irrigation activities), the association has to obtain the relevant 
financial resources from the contributors, with contributions from the province and/or the Optimal 
Territorial Area Authority (AATO) by means of assignment conventions. It is useful to remember 
that the Optimal Territorial Areas (ATO) are territorial delimitations determined by the single 
regions, in which the water service should be unified.  
 
The relationship between the Land Reclamation Associations and the management of the integrated 
water service represents one of the most complex and controversial issues faced by the organization 
of the service itself (Coviri, 2005). The problem is to determine if the owners of buildings subjected 
by AATO to the payment of the fee for the integrated water service, including the share for the 
public sewage service, are exempted from the payment of the contribution to the Land Reclamation 
Association. There is in fact a true difficulty in unraveling in an unequivocal manner the network 
represented by the sewage systems and the hydraulic devices in which rain water flows and collects 
before or after its purification for irrigation purposes. The situation is further complicated by the 
regulations of the Reclamation Associations that date back to 1904 that the regions, in spite of the 
legislative competence achieved, have not always succeeded in modifying and redefining in relation 
to the new and different situations that have developed in both the water services management and 
in the land characteristics.  
 
In the opinion of the Supervisory Committee for the use of water resources, the public provider of 
the water integrated services has to contribute to the expenses of the Land Reclamation 
Associations, ”in proportion to the benefits obtained “, in case it utilizes canals and irrigation waters 
belonging to the Consortia for the transport the waste waters of its sewage/purification systems, no 
matter if treated and compatible with irrigation uses. This is not in contradiction to what established 
by comma 2 of art 14 of law 36/94 in relation to the fact that the “users that pay for the tariff 
referred to the public sewage services, are exempted from all and any other tariff eventually due for 
the same purpose to other service providers”. The contribution to the Consortia for the utilization 
of the syndicated receiving bodies and canals for the collection of waste waters, is, as a matter of 
fact, to be considered as a working cost for the sewage – treatment service borne by the public 
service provider, that transfers this cost on the tariff for the public sewage service.  
 
At the same time, a similar uniqueness in the relationship between user of the public sewage and 
integrated water services provider with reference to the collection and treatment of waste waters 
doesn’t necessarily exempt the fore mentioned user, this time as a real estate owner, giving its direct 
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contribution to the expenses of the Association for other hydraulic protection- related benefits. 
How is the contribution due by the integrated water service provider to the Consortium determined? 
It appears clear that the general principle of the “proportionality to the benefit received “referred to 
by law 36/94 at comma 3 of art 27, derives from the original definition of the relationship between 
the consortium and the asset owners that see the value of their assets increase as a result of the 
water safeguard and /or irrigation water supply works and services, with the consequence of 
rationalizing and justifying the reference to this value in the determination of the consortium-related 
contribution.  
 
Talking about integrated water services, the costs of which are borne by the users in relation to the 
consumption and not borne by the real estate asset owners (correct legal distinction even though in 
the majority of cases we are referring to the same actor), it is also clear and evident there is no real 
estate value that can be linked directly or indirectly to the contribution. The objective is instead to 
estimate the share of the cost of the consortium that pertains to the integrated water service 
provider, and the calculation formula involved will have to essentially, if not exclusively, refer to 
physical indicators able to represent the flow of waters delivered by the afore mentioned service 
provider in the consortium’s network.  
 
2.4. WATER RESOURCES AND USES 
 
2.4.1. Characteristics of the national hydrographic network  
 
From a hydrogeological point of view, Italy is characterised by a great variety of situations, ranging 
from the large river basins of the North, fed by the Alps and characterized by abundance of water, 
to water courses with irregular outflow paths within smaller basins along the entire arc of the 
Apennine mountains.  
 
Differently from other countries such as France and Germany – dominated by a few large water 
courses with regular course on the territory- in Italy the concept of “hydrographic basin “ is often of 
limited usefulness in describing the water system and even more in tackling it in terms of 
management. This is particularly so in the South, where we are faced with a water system 
characterized by an interconnection more or less emphasized at regional and/or interregional level; 
but also in the North the many basins of the plains are often connected amongst them through the 
subsurface flow system and the widespread hydroelectric and irrigation artificial networks.  
 
The natural hydrographic network (figure 3) exhibits therefore a markedly diversified layout on the 
domestic territory.  
 
On the whole there are 234 water courses of the 1st and 2nd order, that flow in hydrographic basins 
the sum of which exceeds 200 sq. km in size. The total surface is equal to 288.026 sq km and 
therefore covers almost 95% of the national surface. It can be observed how the number of 1st order 
water courses with hydrographic basins of significant size is rather limited. The remaining part of the 
network is represented by small water courses spread mainly along the Adriatic side south of the 
river Reno, along the Tirrenic side, with the exception in this last case of the Arno, Tevere, Liri-
Garigliano and Volturno rivers.  
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Figure 3. Natural hydrographic network (light blue) and principal basins (blue) 

 
 
The artificial water network is composed by canals and pipelines that convey and distribute surface 
and ground water for different purposes. The result is an interconnected and widespread artificial 
hydrographic network over most of the national territory; nonetheless presenting substantial 
diversities in the different areas:  
 

- The northern part (Po, Adige and alto Adriatico basins), which enjoys regular and abundant 
endowment, water supply is highly segmented. The artificial network is very developed but 
carries out mainly the task of local distribution of the water within the single hydrographic 
basins, at the most interconnects the smaller water courses of the plain;  

- In the southern part of the country (Abruzzo, Molise, Puglia, Campania, Basilicata, Calabria 
regions) on the contrary, the different uses are highly interdependent, since they often rely 
on the same infrastructures, mainly large water storage and transfer schemes essentially 
operated by State-owned organisations. Great amounts of water are transfered between the 
different areas beyond the hydrographic and administrative boundaries of the regions, with 
resulting consequences in terms of coordination, management and distribution of water 
within the territory served by the specific transfer scheme.  

  
Ground water resources are also distributed in an extremely irregular way. Out of the approximately 
13 cubic km yearly available, it is estimated that approximately 70% is located in the North in the 
alluvial plains, particularly in the Padana plain. Far lower, and nearing exhaustion, is the availability 
in the regions of the South. 
  

 



 35

Summarizing as regards the delimitation of the basins and the administrative competences, the 
National Hydrographic Service is the entity that has operated for the longest time (institutive law 
dated 1912, first hydrological annals published in 1913) on the basis of a territorial articulation by 
Offices with competencies designed to suit hydrographic basins aggregations that have remained 
substantially unmodified up until recent times.  
 
The territorial articulation of the river basin Authorities (figure 4), divided into national, 
interregional and regional, has been outlined by law 183/89 on the basis of the natural hydrographic 
network and the size of the related hydrographic basins. For the first time in Italy the concept of 
hydrographic basin is introduced. By this concept the basin represents a territorial unit for the 
planning and the management of the water resources in an integrated way and for the protection 
from floods. 
 
 

 
 

Figure 4. Basin Authorities 
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2.4.2. Use of the water resources  
 
The uses of water, that give rise to demand, may be divided in the following broad categories: 
drinking use, industrial use, irrigation use, aesthetical-recreational use and aquatic life. 
 
 Civil uses are those related to human consumption and to the private and collective hygiene 
services. Water consumption for civil use varies in relation to the dimension of the urban dwellings, 
the level of economic welfare and the life habits of the population. The last decades have seen an 
increase in the per capita water availability, resulting mainly from the improvement in quality of the 
water services and in the average income of the population. Water demand for industrial use varies 
in relation to the sector considered: most water-demanding are the petrochemical, the metallurgical, 
the textile and the food sectors. The water requirements of the Italian industry have diminished in 
recent years, due to a gradual reduction of the manufacturing activities in favour of the supply of 
services, of the increase in industrial productivity, of the increasing automation of the production 
processes and the introduction of new low water consumption technologies.  
 
Water requirements in agriculture depend on the extension of the surfaces to irrigate, the climatic 
and environmental characteristics, the types of cultivation, the distribution technologies used. The 
agricultural sector is the most water-demanding; amongst the cultivations with the highest level of 
water consumption we may consider maize, fodder and horticulture.  
The use of water in the production of energy may be direct (water immission in hydroelectric plants 
pipelines) or indirect (transformation into steam inside a thermoelectric complex where water is also 
used to cool the plants). Hydroelectric production does not entail water consumption nor 
degradation of the quality characteristics, since the water returns to the water bodies after its 
utilization. This kind of use results, however, often in conflict with the other uses of the resource 
and the conservation requirements of the natural characteristics of the water bodies.  
 
Aesthetical-recreational uses of water are those referred to swimming, halieutical activities, safeguard 
of the naturalistic – environmental wealth, for its tourism-related fruition.  
 
From the data elaboration by IRSA-CNR (1999) related to water consumption, it is deducted that 
the drinking uses account for 19%, while the irrigation uses prevail with 48% of the total 
consumption.  
 
The present legislative framework (law n.183/89, law 36/94, law decree n.152/99) defines as priority 
the safeguard of aquatic life (“environmental use“), to which a share of the minimum vital flow has 
to be dedicated, in other words the necessary minimum flow required to ensure the safeguard of the 
natural structures of the water courses and the presence of the typical biocenosis corresponding to 
the natural local conditions.  
 
Looking at the patterns of water use (IRSA-CNR, 1999), it is worth mentioning that Northern 
regions account for about 67% of overall water consumption in Italy, vs. about 15% of water 
consumed in the South, and about 8% of water consumed in the Islands. With regard to the 
distribution of water consumption by use, agriculture accounts for almost 50% of water 
consumption; in the South and in the Islands this figure is even more striking, and agriculture 
accounts respectively for 56.3 % and 63.6 % of total water consumption. Agriculture seems to 
catalyse water use in all regions, with the exception of central Italy, where civil use of water captures 
the major consumption (39.1%). 
 
All uses tend to concentrate in the North: the North- West catalyses civil use, industrial use and the 
use of water for irrigation, whereas the North- East catalyses the use of water for energy production. 
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2.4.3. Water availability and state  
 
Italy is a potentially water-rich country (the average volume of rains is above European average), but 
the relative abundance of water resources is more apparent than real, since the Italian water system 
is capable of using just a small fraction of potential outflow. This is in part a result of natural 
patterns of seasonal and regional water distribution, but in part depends on the size and the 
efficiency of water facilities and the inefficiency of water use patterns. 
 
The North- East and the Po Basin show the highest water availability: thanks to the Alps and to the 
natural storage capacity provided by glaciers and lakes, northern regions in fact can enjoy a regular 
and relatively abundant water endowment. On the contrary, southern regions show a considerably 
lower availability of water resources, characterised by an extremely high seasonal variability of run-
offs. A. Massarutto (1999) reports that while the outflow from the Alpine rivers is well distributed 
during the year (9%, 24%, 41% and 26% respectively for winter, spring, summer and autumn), in the 
rest of the country a share between 60 and 90% of total flow is concentrated in winter and spring 
(from Rusconi, 1996); furthermore, according to the National Hydrographic Service, a large part of 
the South suffers from consecutive periods of 100-150 days without rain. 
 
While the scientific debate on the change in total water precipitations in Europe and particularly in 
Italy is ongoing, there are no doubts on the changes that have affected the yearly precipitation 
distribution: distribution that is becoming increasingly irregular, with intense precipitations following 
long periods of drought which often lead to river overflows and urban floodings. 
As regards water availability, ISTAT estimates the distribution of water on a yearly basis and the 
related individual endowment in 1999 at 303 litres /person/day in the North of Italy and 214 in the 
South.  
 
Civil uses of water essentially rely on underground water. This applies particularly to the North, 
where underground and springs account for 90% of household water supply. On the other side in 
Southern Italy and especially in the Islands water supplies are obtained for 15-25% from the surface, 
reservoirs and transfers. Surface waters in the North are used essentially for irrigation purposes, 
generally in association with an intensive development of river basins for hydropower generation 
nearby the mountains. The hydropower network, consisting of some hundreds of reservoirs, inter-
basin transfers and by-passes, later transfers the water to downstream reservoirs intensely used to 
supply the irrigation system. 
  
Focusing on the qualitative aspects of Italian waters, the situation is again very differentiated 
throughout the country. It is possible to identify a number of cases which contribute to the general 
deterioration of the water quality. These critical cases mainly occur when medium or small streams 
drain areas with high urban and industrial concentrations. It is worth mentioning the case of the 
river Lambro, draining the area of Milan, still poorly equipped in terms of sewage treatment 
capacity, the case of the Venice lagoon, the reaches of the rivers Po, Arno and Tevere, respectively 
downstream with respect to the cities of Turin, Florence and Rome. Industrial activities with heavy 
environmental impacts, such as the tanning and textile industry in the North, the food industry in 
the South, and agricultural activities also represent an important source of severe water pollution for 
the largest rivers. 
 
All the above highlights the overall vulnerability of the Italian water system, mainly characterised by 
a high variance of water availability and water quality, as well as by a highly heterogeneous structure 
of water supply across the country, often leading to unsustainable patterns of water use. The high 
population density, the agricultural tradition in the Italian economy, and the recent fast development 
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path pursued, are all elements exercising pressure on water resources, affecting both water 
availability and water quality. 
 
In addition, floods, landslides and mudslides, as well as aggressive town planning, lack of 
monitoring, and controversial land management practices have lead to a chronic dangerous situation 
in many areas of the country. Other water-related phenomena, such as the subsidence caused by 
intensive water drainage, are hard to reverse. Most often aquatic ecosystems have not been 
conserved properly and biodiversity has been distorted in many natural streams due to excessive 
exploitation. 
 
In some way all these problems have been exacerbated by cultural faults: lack of water culture, lack 
of attention and lack of awareness. Water has constantly been perceived as an infinite, non-
exhaustible resource, which is not, to be made available at a very low price. Wasteful behaviours 
have therefore been not only common, but also accepted (Goria and Lugaresi, 2002). 
 
2.4.4. The state of irrigation in Italy  
 
As previously mentioned, agriculture is by far the largest water user in Italy: it can be estimated that 
nearly 50% of available water resources are used for irrigation. 
 
Several are the benefits resulting from irrigated agriculture: firstly the increase in the agricultural 
production and, as a consequence, the increase of the agricultural added value and the preservation 
of agricultural systems of great relevance from an environmental, social and cultural point of view. 
However, irrigated agriculture is subject to conflicts due to the high level of water consumption and 
the low efficiency of the irrigation systems. Irrigated agriculture, particularly in the South, is facing 
difficulties as a consequence of the increased frequency of drought events and the worsening of 
water quality, and the rise in the costs of water supply.  
 
 On the whole the situation of irrigated agriculture in Italy is the result of extremely diversified 
situations, related not only to the difference in water availability, but also to the intrinsic variety of 
the agricultural systems in the peninsula, that vary from the most intensive (fruits, vegetables, 
flowers) to the most extensive systems (dry cereals, pastures).  
 
 As a consequence also the role played by irrigation is quite different in the various areas. While in 
the North the reason for irrigation is mainly to increase the yields and reduce production variability, 
in many areas of the South irrigation is a fundamental premise for the possibility itself of practicing 
agriculture. In the North, the main crops may survive even without water and irrigation is mainly a 
way to maximize the revenue stream, minimize the risk of a failing harvest and improve the quality 
of the produce28.On the other hand, in the South, as a result of the rain distribution, mainly 
concentrated in the winter season, many of the most important cultivations would not be possible 
without irrigation. Water availability there is mainly connected to the presence water storage 
reservoirs to be utilized during dry periods (Contò et. al., 2001). The unbalance between availability 
and requirement is frequent, in particular during the summer season.  
 
The irrigated surface in Italy in year 2000 was approximately equal to 25% of the total agricultural 
area. The regions with the highest percentage of irrigated surface are Lombardy, Piedmont, Veneto 
and Emilia-Romagna.  
 

                                                 
28 The relation between irrigation and quality is, as a matter of fact, quite complex. In many circumstances, quite 
surprisingly, irrigation increases yields to the detriment of quality.  
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The surface that results effectively irrigated amounts to approximately 70% of the gross irrigable 
area. This is due to a discrepancy between the investments in infrastructures for irrigation and the 
actual request. This difference depends also, to a great extent, on seasonal contingencies and 
rotation requirements. The ratio between irrigated surface and surfaces having irrigation potential 
varies from 73% in the North to 60% in the center of Italy.  
 
As regards value, 55% of the agricultural produce is obtained from irrigated agricultural systems 
(Leone, 1997). Approximately 33% of the revenues from irrigated crops is given by vegetables, 
flowers, fruits and citruses, 22% from industrial and forage crops. For some crops (for example 
fruits, vegetables and flowers) the irrigated area is virtually equal to 100% of the total cultivated area. 
60% of the Italian agricultural exports are irrigated crops (ANBI, 1992; Lamoglie, 2001). 
 
Agricultural water requirements have decreased in absolute value from 30 billion cubic metres (60%) 
in 1991 to approximately 20 million cubic metres (49.6%) in 1999. There is uncertainty about the 
major reasons that have determined such a reduction. Amongst the principal causes considered: the 
partial replacement of open air canals with pressure pipelines, the increase in the management costs 
for the water abstraction and distribution, reflected by the increase in the tariffs of the Land 
Reclamation Associations, the extensification process due to the CAP reform and the resulting price 
trends in agriculture. Undisputed causes for the reduction of water consumption include the 
“bottleneck “ effect of water availability, as a result of the droughts that, in the course of the 
nineties, have struck repeatedly particularly in the South (Bazzani et al., 2003).  
 
a) Irrigation methods used  
 
According to the results of the census of year 2000, 59% of the farms derive water independently 
from water utilities through other means. 29% derive water from surface water bodies, while the rest 
derive water from other sources, mainly underground (ISTAT, 2002a). 
 
The agricultural census of year 2000 has also highlighted that the most utilized irrigation system in 
Italy is sprinkler irrigation (1,047,680 ha), followed by surface and lateral infiltration (850,480 ha) and 
by drip irrigation (290,700 ha) that, together with micro-irrigation (75,318 ha), covers a remarkably 
important surface (366,018 ha), making Italy one of the countries where this method, technologically 
advanced and potentially capable of a high efficiency, is mostly used. 
 
 The irrigation system used in Italy varies according to the geographic areas: surface irrigation in the 
North-West including the western part of the Emilia region; sprinkler irrigation in the North –East 
and the Adriatic strip that goes from Emilia Romagna to Molise and Sardinia.  
 
Drip and micro-irrigation are mainly present in the South (Puglia and Sicily) and in the North 
principally in the region of Romagna. These three areas share the common characteristic of having 
broad surfaces with vegetables and orchards and higher scarcity of water, forcing producers to use 
water saving technologies.  
 
The sprinkler system requires continuous average flow of water and is suited for the irrigation of 
extensive crops (such as maize, alfalfa, sugar beet, etc.) and is mainly used in the regions of Emilia-
Romagna, Veneto and Lombardy where these cultures are mostly present.  
 
Surface and irrigation by lateral infiltration, are gravitational methods with low irrigation efficiency 
that require the availability of large volumes of water, a widespread conveyance network to the farms 
and suitable land layouts. These systems are also suitable for extensive crops; for instance, maize and 
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grassland pastures. Lombardy with over 343,000 hectares is the region with the greatest area with 
surface irrigation, followed by Piedmont, Veneto and Emilia-Romagna.  
 
Flood irrigation is used solely for the cultivation of rice in Piedmont and in Lombardy; Veneto, 
Emilia-Romagna and Sardinia. Approximately 15,000 hectares are covered by such irrigation 
method.  
 
In the last twenty years, all irrigation methods, with the exception of the drip system, have shown a 
decline. This could be influenced by the enlargement of farm areas resulting from a merging process, 
but highlights the growing difficulty to practice irrigation as a result of the increasing scarcity of 
water resources that characterizes at, this point in time, the entire national territory.  
 
 This trend also highlights that the farmers are gradually shifting from low efficiency irrigation 
methods with more water saving rechnologies such as the drip system, which can save up to 60 % of 
the water required compared to traditional surface systems (Massarutto, 2001). Also worthy of note 
a growing use of water for crops that give rise to higher revenue streams, leaving behind or limiting 
the irrigation those characterized by a lower remuneration of the irrigation intervention. 
 
 This tendency seems to anticipate the recent assumptions of various agricultural economists, based 
on the European directives on the use of water resources, on the need to correctly evaluate the costs 
related to water, and acts as an effective change-driver in favour of the rebalancing of the ratio 
between resource availability and its use.  
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3. THE ITALIAN CASE STUDY: AN EXAMPLE OF INTEGRATED WATER 
RESOURCES MANAGEMENT IN THE TREVIGIANO AREA  
 
3.1. GEOGRAPHIC CHARACTERIZATION 
 

 
 

 
The Trevigiano area includes the group of municipalities that make up the Treviso Province in the 
Veneto region. The Treviso province covers a surface of 2,476.78 km2, 13.5% of the whole of the 
Veneto region. The territory comprises the first spurs of the Bellunesi Prealps near the northern 
boundary and, to the south, the extended plains belonging to the broader geographical unit 
represented by the Veneto-Friuli plain.  
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From a morphological point of view, the entire Veneto, that represents 6% of the national territory, 
may be considered as divided in three areas:  
 

- a more mountainous area that occupies 29% of the territory; 
- a hilly area, that accounts for a little less than 15%; 
- a flat plain area that represents 56% of the territory. 

 
The southern part of the region is made up of the Padana –Veneto plain that, together with the hilly 
strip, represents the most agricultural area of the region. The plain, of alluvial origin, is characterized 
by its flatness and vastity and is furrowed by several rivers that descend the mountains: these rivers, 
with an irregular flow regime, almost all navigable in certain parts, flow directly into the Adriatic Sea. 
 
The recent industrial development of the North-East, based on small and average sized companies 
with a high level of specialization and concentrated in industrial districts, is often considered as a 
praiseworthy example of successful endogenous development achieved with limited financial 
resources, but characterized by a marked sense of entrepreneurial initiative, capable of exploiting the 
market opportunities that in time have become available. 
 
The Veneto region probably represents the region that more than others sublimates these 
characteristics in its history of industrial development. It is the example of an industrialization 
process often defined as rural, founded on resources, work, savings and land. A development linked 
in an indivisible way to the territory and its rural origins and métayage system, where the 
entrepreneurial and innovative capacity has been incubated and ultimately finds the reasons for its 
competitive advantages in its social structure.  
 
The population of the Veneto region amounts to 4,487,560 units in 1998 and is ranked at the fifth 
place amongst the Italian regions representing approximately 8% of the national population; the 
density of population is more than 243 per km2, sensibly higher than the national average. The case 
study area is represented by the area of the municipalities of Istrana, Paese and Trevignano 
comprised in the territory of the Destra Piave Land Reclamation Association (figure 5). It is located 
on the high plain at the limit with the low plain, along the springs belt where groundwater naturally 
discharges on the land surface, between the Sile and Piave rivers. The area covers a surface of 6,735 
ha in the Treviso province and belongs from a hydrographic point of view, for its greater part, to the 
Sile hydrographic basin. 
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Figure 5. Study area (green) inside the territory of the Destra Piave Land Reclamation Association (red) in the 
Treviso province. Top right, the land reclamation consortia of the Veneto region and the administrative boundaries of 

the provinces (black). 
 
 
3.1.1. Land use and agricultural characterisation 
 
The Veneto territory is mainly used for agricultural purposes. agricultural activities take place in the 
Southern plain areas of the Region, while forest and semi-natural areas are located in the Northern 
(pre-Alpine and Alpine) part of the Region. The main urban areas and industrial developments are 
located in the plain. In spite of the presence of big town centers, the phenomenon of urban sprawl 
is gradually gaining ground.  
 
With reference to the Treviso Province, agriculture and forestry cover 85% of the entire surface. 
However, considering the evolution since 1929, it can be observed that the increase in human 
settlements has grown mainly after 1960. 
 
There is in fact still a general consistent growth of the urban areas to the detriment of agricultural 
areas and diffusion of non-farm activities that is reflected by the establishment of firms in the crafts 
and in the small-medium industry sectors. The scattered distribution of dwellings contributes in 
growing measure to the creation of a uniform human presence. The increase in the number of 
isolated houses, industrial and residential areas and roads causes a number of problems in various 
sectors (environment, agriculture, town planning, social services and so on).  
 
 The result is a general deterioration of the entire territory: the semi-natural rural landscape of the 
beginning of the sixties now appears densely populated and characterised by a settlement continuum 
with few naturalistic intervals. 
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Evidence achieved from the analysis of the evolution of agriculture in the period 1970-200029 shows 
that, from 1970, the Total Agricultural Area (TAA) of the Veneto Region has constantly decreased 
dropping by 203,279 hectares in absolute terms and by 14.4% in percentage terms.  
 
The downsizing of the total surface due to the abandonment of the agricultural activity in the most 
marginal areas, and the loss of land in favour of other uses, such as civil and industrial ones, has not 
followed a linear trend; in fact this downsizing has been less marked between 1982 and 1990 (-1.4%) 
and more significant in the last decade (-7.5%).  
 
The trend observed for the TAA, substantially confirmed by the national data (-13.6% in the last 
census) characterizes also the Utilized Agricultural Area (UAA) that has dropped by 7.8% between 
1970 and 1982, by 3.6% between 1982 and 1990 and by 3.2% between 2000 and 1990. 
 
Even though in the last decade the reduction of the surfaces has struck in general terms the different 
crops, in the Veneto region, this reduction has been far less than the national value (-3.2% vs. 12.2% 
for Italy) and has been characterized by a deceleration vs. the previous decade.  
 
In conclusion, therefore, the region has suffered a more significant reduction in terms of total 
agricultural surface with respect to Italy, but showed the capacity to preserve more efficiently the 
surface available for cultivations. Also at province level a considerable reduction has taken place. 
 The last 2000 Agricultural Census reports for the Veneto Region 191,085 farms for a TAA Total 
Agricultural Area of 1,204,278 hectares, of which the UAA is 852,744 hectares. Comparing these 
data with those of the 1990 Census, it can be infered that the number of farms has decreased by 
15%. In other words, the number of farms has decreased more than the cultivated area smaller 
farms which disappeared, their farmland being absorbed by the larger ones, a phenomenon in line 
with what is happening at the national level. Despite this fact, most of the productive agricultural 
fabric of the Region is still made up of small and very small farms, since as much as 38% is 
represented by agricultural holdings smaller than 1 hectare. 
 
 Treviso with 23.5% of the total is the province with the highest percentage of farms of the Veneto 
region.  
 
Agriculture in the Veneto Region in the flat land is very specialised and intensive, highly productive 
and quite well integrated with the agro-food production. The most important productions from the 
economic viewpoint are cereals, wine and meat. The most diffuse farming system in the Veneto 
Region is arable land – maize, soybeans and wheat – with 79.4% of the number of farms, 48.4% of 
the TAA and 68.3% of the UAA. The proportion of farms with arable land has however decreased 
by 18.8% with respect to 1990. Orchards and vineyards can be found in nearly half of the farms 
(46.9%), a number which has also decreased in the last ten years by 27.8%, but which has been 
counteracted by the increase of quality products, mainly vineyards for the production of DOC and 
DOCG vines. Permanent meadows and pastures cover 13.4% of TAA and can be found in 28.5% 
of farms. Dairy farms are also well represented, especially in the Alps where they represent the main 
farming activity. For meat production, chickens are the most diffuse breeding, followed by beef and 
pigs. 
 
The choices of the agricultural entrepreneurs are significantly driven by the irrigation possibilities 
which has lead them to focus on the crops with the capacity to profit mostly from the water 
available.  
                                                 
29 Data utilized from the recent study of the Padova University in collaboration with the “’Unità Progetto Statistica della 
Regione Veneto” that has provided the data of the del III, IV e V General Census of Agriculture. The data referred to 
1970, has been provided by ISTAT. 
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The municipalities with irrigation facilities are located between the hill-foot Montello area and the 
springs area. Of particular importance are the pedological characteristics of the soils present in the 
territory, formed in the second glacial period, as a result of a long process of accumulation of 
deposits of gravel, sand, silt or clay (fluvio-glacial alluviation) operated by the rivers. They are 
characterised by a high percentage of skeleton (80%) and a thin agriculture stratum (in average 50 
cm) lying on top of a deep gravelly substrate. The soil of the area under consideration is therefore 
naturally dry, due to its limited water holding capacity and high infiltration. Hence the natural 
productivity is extremely limited and only a widespread irrigation network can enable the practice of 
agriculture with ordinary revenues.  
 
3.1.2. Hydrological features  
  
The impressive solid transport of rivers due to erosion and dismantling of morainic structures 
originating from the degradation of bedrock by action of ice wedging and other periglacial processes 
during colder climatic periods, formed at the issue on to the plain deep deposits, mainly gravel, that 
constitute today’s high plain. The high plain therefore corresponds to the gravelly-sandy piedmont 
flat between the prealpine reliefs and the springs belt to the south. Permeability values range 
between 10-1 and 10-3 cm/s (aquifers with high – very high permeability). 
 
The intermediate plain corresponds to the transition zone in which the above described unsorted 
gravel complex differs by “intruding” into the loamy horizons of the lowland. This intermediate 
strip coincides with the springs belt in which the groundwater table, guided by the first impermeable 
horizons, emerges to the surface through a capillary system of springs. 
 
The lowland is therefore structurally formed by a complex depositional succession in which silty-
clayey horizons alternate with sandy layers. In this zone the sea level has influenced the nature of 
such deposits through marine transgression and regression episodes. 
 
The alluvial plain of Treviso is one of the most important aquifers in the Veneto region. This 
unconfined aquifer changes from high plain southwards to multi-layered confined or semi-confined 
aquifers. The transition zone corresponds to a band 2–5 km wide where characteristic plain springs 
emerge with maximum discharge along a line known as the fontanili line. 
 
The territory under examination is characterised by a multitude of intimately connected 
environments. Bedrock aquifers of the alpine relief and the alluvial aquifers of the plain are often 
interconnected hydraulically. 
 
The great consistency of water resources principally derives from the coincidence of two factors: 
 

1. The geologic structure that determines the existence of vast and deep aquifers mainly 
represented by the alluvial deposits of the high plain, area of recharge and domain of the 
unsorted aquifer, that replenish the deep confined groundwater tables of the intermediate 
and low plains. 

2. The very close relationship between surface and ground water that allow an efficient 
replenishment activity 

 
The processes that regulate the equilibrium of the hydrogeologic system can be summarised as 
follows: 
 

- The influxes determined by the combination of the discharge from the river beds (Piave 
River in primis), of the percolation of meteoric water, capillary discharge of irrigation canals 
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not adequately coated and the infiltration of irrigation water in case the superficial flow 
system is used, indirect contribution of surface runoff from higher levels and deep 
contribution from karst areas of the piedmont reliefs. 

- A subsurface circulation with various degrees of complexity and depth. 
- The superficial flows represented both by surface runoff and by the water discharge onto the 

plain where the free water table reaches the surface and constitutes the springs belt. 
 
The Piave river undoubtedly represents the principal actor in the territorial and water related events 
of this specific area, having played a significant role in the evolution of the surrounding plain, of the 
lagoons at the side of its outlet, and of the related coastal setup.  
 
The Piave river basin (4,100 km²) is situated in the eastern part of the province of Treviso and is 
characterised by an artificial system of water resources built between 1920 and 1960. It presents, in 
fact, an artificial hydrographic network placed over the natural system for the use of hydroelectric 
power. The artificial system has radically changed the hydrologic regime of the river, modifying the 
fluvial dynamics, the transport of solid materials and the morphology of the riverbed.  
 
The average annual precipitation in the Piave basin is higher than the national average of 1,000 mm. 
It has usually offered a wide availability of water resources to satisfy different demands. However 
quite often, in the last 50 years the increase of water demand was not met by a sufficient supply. 
This brought about a conflict between new requirements to give back water to the river, safeguard 
the natural environment, and the traditional competition between hydroelectric power and irrigation.  
 
The peculiar characteristic of the River is that in the first tract of the high plain is its elevation with 
respect to the surface of the adjacent water table. This hydraulic characteristic, associated with the 
considerable permeability of the alluvium constituting the river’s bed, is responsible for the high 
drainage of the area. The Piave River can therefore be considered the principal water supplier of the 
whole territory. The process of infiltration starts at the outlet of the river on to the flood plain where 
the river is currently incising the recent alluvial deposits, and continues for 12-13 km downstream. 
 
The discharge phenomenon is even greater in the low flow periods during which the residual flow at 
the outlet of the catchment is entirely absorbed disappearing for a few kilometres. 
 
The hydrometric state of the Piave therefore influences the water table regime of the whole mid-
western plain. The average discharge flow is estimated around 29 m3/s (D’Alpaos and Dal Prà, 
1978). Usually, the river looses approximately 35% of its flow when its average annual flow rate 
amounts to 80 m3/s at the outlet of the catchment basin. 
 
The water used for irrigation contributes significantly to groundwater recharge, although in a 
discontinuous and impulsive manner. The contribution of such factor for the high plain area 
between the Brenta and the Piave rivers was estimated around 15-18 m3/s (Mazzola, 2003). 
 
Bibliography is unanimous in coupling the events related to the ancient course of the Piave river in 
the plain to those of the Sile river. The Piave River basin has always been tightly connected with that 
of the Sile River, since its waters feed the springs of the Sile. Furthermore, the Piave in one of its 
many past courses digressed from Nervesa in the direction of Treviso following the slope of the 
terrain and used the Sile as its gutter in case of flood events (Vollo, 1942). 
 
The hydrological connection between Piave and Sile is further intensified by the human activities 
connected to agriculture practices. It is known that water used for irrigation contributes to the 
recharge of the acquifers and therefore to the springs of the Sile. 
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The contamination comes from the area that discharges its waters in the Sile through a large and 
complex network of sewer pipes, canals and rivers. Such area has a surface of about 600 km2 (20% 
of which belong to the case study area) and includes 20 municipalities. On the whole though, the 
health of the Sile is satisfying thanks to its strong self-purifying capacity. 
 
3.2. WATER RESOURCES: USE AND MANAGEMENT IN THE VENETO REGION AND IN 
THE CASE STUDY AREA  
 
The Veneto region is one of the richest Italian regions in terms of water resources: phreatic water 
tables of the high plain and confined water tables of the medium and low plain, running waters, 
lakes and transition waters between sweet and salty waters, sea. The ground water table of the region 
represents one of the most important European water reserves in terms of quantity potential and 
quality.  
 
In time this abundance of resources has facilitated and encouraged the uses of water, but, starting 
from the second half of the last century, the utilization has increasingly intensified becoming a true 
exploitation that has lead to the gradual depletion of its availability. The need to satisfy all 
requirements within the territory and the “complicity” of regulations tending mainly to manage the 
demand rather than safeguard the resource have determined a serious unbalance.  
 
With reference to the uses of the water resources, the following types may be indicated:  

 
1. civil uses (drinking water); 
2. industrial uses; 
3. irrigation uses; 
4. hydroelectric uses.  

 
With respect to civil uses, the consumption of drinking water per inhabitant has registered in time a 
significant increase, started with the realization of the first network of environmental public health 
services (aqueducts and sewages) in the past century in the urban areas to protect the population 
from epidemic hazards. In general terms, the modification of living conditions and social structure 
impacts significantly on the unit water requirements. It is common knowledge that only a small 
amount of drinking water is used for food (approx. 3-6 litres/inhabitant/ day), also due to the 
diffusion of bottled mineral water, with the resulting waste of a scarce resource and the related 
purification costs. For this reason different solutions have, in time, been envisaged to allow for the 
withdrawal of drinking water –hence costly- in the amounts required for food purposes, leaving non 
potable water to other uses. A solution could be the so called “dual network”, that presently 
encounters difficulties in its application due to the high realization costs and the project complexity 
of a double water distribution network.  
 
Taking into consideration the real situation in the area of study, the Optimal Territorial Area 
Authority (AATO) “Veneto Orientale” states that the quasi totality of the administered territory is 
affected by serious issues with reference to the sewage and aqueduct systems.  
 
The aqueduct system is mainly managed by the Municipalities. Such structures are scattered and 
incomplete due to the uneven orogenetic characteristics of the territory and to the presence of a 
fragmented urban tissue, especially on the high plain where drinking water is very often extracted 
from wells. The main problems are related to water quality and to the management and 
potabilisation costs. 
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Moreover, the frequent breaking of the pipes today obsolete (most are more than 70 years old) result 
in considerable losses of water (up to 40-50%) and problems of water pressure. Furthermore, a large 
area of the territory lacks completely of aqueduct and sewerage infrastructures.  
As regards civil use, the water supplies utilized are returned, significantly altered in terms of quality, 
for the greater part through the sewage systems.  
 
As regards industrial use it must be firstly remembered that the Veneto region has developed a 
production system largely based on the small and medium industry. Up until the recent past, 
development occurred according to trends that have, on the one hand, valued expansion resulting in 
increased revenues in vast areas and have, on the other hand, often compromised the territory also 
in terms of consumption of water resources and pollution. The result is the presence of a great 
variety and number of industries: manufacturing, food, textile, leather tanning, building, mechanical, 
chemical, metallurgical, etc. each with its own need to attain the achievement of its working and 
service requirements for its workforce. 
 
 Only in recent years has the tendency of a greater and selective spatial concentration grown, in 
relation to the increasing importance gained by the services present in the territory as fundamental 
elements in the decisions regarding the localization.  
 
Water supplies related to this type of use are often not all used up (ex. fish farming, cooling systems, 
etc), but are returned further down the water withdrawal area, altered, also in this case, in their 
qualitative characteristics.  
 
Of great relevance is the use related to irrigation and electric power production in the mountainous 
part of the Piave river basin.  
 
Irrigation faces a number of difficult problems. One of the major concerns is the generally poor 
efficiency with which water resources is being used. A relatively safe estimate is that 40 percent or 
more of the water diverted for irrigation is wasted at the farm level through either deep percolation 
or surface runoff. These losses may not be lost when one views water use in the regional context, 
since return flows become part of the usable resource elsewhere. However, these losses often 
represent foregone opportunities for water because they delay the arrival of water at downstream 
diversions and because they almost universally produce poorer quality water. In the Veneto region 
the Land Reclamation Associations are responsible for the delivery of irrigation water for 
approximately 548,000 ha of surface within which approximately 347,000 ha are irrigated with the 
supplemental irrigation system (63%), approximately 161,000 ha with surface irrigation systems 
(30%) and approximately 38,500 ha with the sprinkler system (7%) (Regione Veneto, 2004). 
 
In the irrigation period, between May and September, a volume of water equal to approximately 
4800 Mln cubic metres is used to irrigate crops. These are very high volumes, considering the yearly 
average flow for some of the major rivers of the Veneto region. The situation appears furthermore 
critical considering the low values recorded in the months of July and August, period during which 
irrigation requirements are greater (Regione Veneto, 2004).  
 
 In the Piave basin, only the presence of mountain reservoirs allows to satisfy the demand from 
agriculture. It is however to be highlighted that in the Veneto region there are areas characterized by 
supplemental irrigation systems and areas where irrigation traditions are not consolidated. 
Supplemental irrigation is particularly practiced in the areas of the center south of the region.  
 
As far as the uses connected to the production of electric energy are concerned it is to be remarked 
that unlike other uses there is no true water consumption although the volumes of water utilized are 
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considerable: many hydroelectric power plants are in fact linked to each other in series and utilize 
the same resource.  
 
The hydroelectric systems of the Piave and the Cordevole themselves have storage facilities with a 
potential capacity of 216.2 Mln cm, an average yearly productive capacity of 2,200 GWh and gross 
installed capacity of approximately 770 MW (ENEL, 2001).  
 
The temporary downsizing of the natural flow in the parts of the river between the withdrawal point 
and the point of restitution of water affects, from a local point of view, the quantity of resource 
available. 
 
The system of hydropower plants is very complex . The artificial network which has by now deeply 
and irremediably changed the flow of the river, accounts for some 50 intakes which drain the water 
of torrents at a high altitude, a pipeline system more 200 km long mostly running underground, 17 
middle-sized reservoirs, 30 power plants and a number of other barrages and embankments.  
 
As previously mentioned, thanks to the presence of artificial reservoirs, the region can satisfy 
irrigation requirements during the summer season.  
 
In fact these reservoirs most of the times are intended for both hydroelectric and irrigation 
purposes. It becomes evident that these particular cases may give rise to conflicts between the 
different users: to increase the production of electric energy, the greatest possible amount of water 
must be stored and this is in contrast with the need to supply the resources to agriculture.  
 
In time a further requirement, as referred to the recreational-touristic use of lakes and related water 
courses, has been considered in addition to the ones previously mentioned.  
 
Such intensive exploitation has reduced by about 1/3 the flow of the Piave in its end reach. 
Furthermore, it has dried up 90% of the torrents flowing at high altitudes, deeply modifying the 
dynamics of torrent floods, and leading to structural problems: the gravelly river bed has risen 3 m 
on average (and up to 7 m, downstream of the Busche barrage) as its flow has no longer the strength 
to bring alluvia and sand downstream. 
 
As a consequence, the minimum vital flow is no longer guaranteed and the stretches of sand North 
of the lagoon of Venice (Cavallino, Jesolo, Eraclea) have been eroded by the sea because no longer 
fed by the river. On the gravelly plain shores, coppices have appeared and now obstruct the 
downflow of floods which today are a serious threat (flood discharge during extreme climate events 
reaches values of 4,000 m3/s.). Finally, the scarcity of water in the riverbed affects the 
replenishment process of the aquifers and is responsible for the rise of the salt wedge. It must not be 
forgotten that the aqueduct of the city of Venice uses the water of such aquifers and that the state of 
the aquifers directly influences the elevation of the lagoon and the relative process of subsidence. 
 
The lively conflict for the exploitation of the water resources of the Piave has been called “The 
Battle of the Piave”, a battle between new requirements to give back water to the river, safeguard the 
natural environment and the competition between hydroelectric power production and irrigation.  
 
3.2.1. Water management in the Veneto region  
 
This topic has already been widely treated in the paragraph “Water management in Italy: legislative 
and institutional analysis”. Objective of this paragraph is to repropose a brief overview on the 
management of water resources with particular focus on the Veneto region and the area of study.  
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The hydraulic systems described in the previous paragraphs, as a result of their complexity and for 
the several and diversified (often conflicting) interests, have required, since the beginning of the XVI 
century, the set up of a dedicated public structure for the technical and administrative management. 
The Water Magistrate, for five centuries has been a fundamental actor in the water management of 
the North-East, the regulation and use and the protection from hydrological disasters and hazards. 
Since the seventies, its competences are now divided between several Institutions (Basin Authority, 
Regions, Ministries, Autonomous Provinces, etc.) (Rusconi e Ventrice, 2001). 
 
Also the complex hydrographic network located between the Piave and Sile rivers has suffered the 
consequences of the decentralization process consisting in the progressive empowerment of Regions 
and local authorities, occurred during the last thirty years of the past century, finalized to the 
achievement of a hydrographic federalism extremely difficult to put into practice also because of the 
complexity of the water system of the Veneto region.  
 
In 1989 Law n.183 subdivided the entire national territory in national, interregional and regional 
level basins, depending on their importance in terms of protection of the living environment 30.The 
Piave Basin was assigned to the Basin Authority of the rivers of the High Adriatic (Autorità di Bacino 
dell’Alto Adriatico), under a joint State –Region influence, together with other rivers of national 
importance (Isonzo, Tagliamento, Livenza, and Brenta-Bacchiglione), while with Veneto regional 
Law of 18 April 1995, n. 29, the Authority for the Sile Basin and for the plain between Piave and 
Livenza was established. The Venice Lagoon watershed fell as well under the exclusive responsibility 
of the Veneto Region (Rusconi, in press). 
 
Of particular relevance, in the territory located between the Piave and Sile rivers, are the Land 
Reclamation Associations that add to their institutional duties related to water drainage that of the 
distribution and delivery of water for irrigation.  
 
Hence the structural and non-structural activities deemed necessary for the management of water 
resources are determined in the River Basin Plan prepared by the River Basin Authority, while their 
implementation is of regional competence, both directly, through their Civil Engineers Corps, that 
monitor the main water networks (Piave, Sile, etc), and by means of the Land Reclamation 
Associations31. 
 
As regards the management of water resources for civil use, the ruling legislation32 has organized this 
sector through Integrated Water Services administered by the AATO, which include the extraction, 
adduction and distribution services for water supply, sewerage and treatment. The optimal territorial 
areas generally do not coincide neither with the territories administered by Land Reclamation 
Associations, nor with the hydrographic boundaries determined by the legislation. It is to be 
highlighted that in some circumstances there is no unanimous definition of the powers and 
jurisdiction related to the drainage activities, which convey different types of wastewaters: 
reclamation waters, white waters and sewerage (often still not previously treated) (Rusconi, in press). 
 
3.2.2. Land Reclamation Associations in the Veneto region: the challenge of the modern 
world 

                                                 
30The Veneto region is under the influence of up to 7 Basin Authorities, three of which at national level, two at 
interregional level and two at regional level, plus the Venice lagoon watershed.  
31 The area of the Veneto region located immediately to the right of the Piave river hosts the following Land 
Reclamation Associations: Pedemontano Brentella di Pederobba (based in Montebelluna), Destra PIave (based in 
Treviso), Dese Sile ( based in Mestre VE).  
32 The presently ruling Law Decree n.152 of 2006 is based on the fundamental guidelines fixed by Law n.36 of 1994.  
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 In the Trevigiano area, the first Land Reclamation Associations were established as non regulated 
associations between landowners in the 14th century; in those days the Serenissima Republic was 
strongly committed towards the sea and not as much to the management of the mainland and its 
territory, as its wealth and its strength were due to its trade and naval activities.  
 
In the XVI and XVII centuries the Serenissima Republic started considering the mainland as a 
source of food and therefore started caring for the development of the territory, also from an 
economic point of view, by undertaking the hydraulic works that still today regulate the territory. in 
The great developments brought about by the irrigation works of the 14th and 15th centuries are 
milestones, that gave rise to the centennial history of land and men having for common 
denominator the withdrawal of water from the Piave River by means of the “brentelle”. The 
diversion structure was completed in the first years of the 19th century with the construction of the 
“Canale della Vittoria “, that made water available to the growing agricultural requirements. 
 
The first name given to the Associations of those days was “Retratti”, and in 1660 the Veneto 
Senate established which areas could be irrigated and cultivated. The unification of the Veneto 
region with Italy brought about a general working enthusiasm resulting in a widespread conversion 
of land for farming purposes by true land reclamation pioneers with low technology instruments and 
without State contributions. The Destra Piave Land Reclamation Association was established in 
1977. The Destra Piave Consortium includes the pre-existing consortia named “Canali della 
Vittoria”, resulting from the major irrigation transformation of the high plain, and "Vallio, Meolo 
and Musestre", that since the 18th century managed and regulated the water balance of the low plains 
of the Treviso province.  
 
Land Reclamation Associations nowadays, are public entities, because they carry out works on 
behalf of the State/Regions that maintain the property of these works, and depend from the 
Regions for the approval of their principal decisions pertaining to statute, balance sheet, breakdown 
of costs between the members. But they are also private entities with reference to their self- 
governing capacity and management autonomy, for instance in relation to employment contracts, 
and use of own funds originating from contributions received (See paragraph on Irrigation Funding 
for further details).  
 
The Associations therefore represent a form of territorial self government, with a structure that 
operates under Regional control, without being a regional instrumental entity. It can be defined as a 
form of “ante litteram” federalism, where the people in charge of the management experience the 
outcome of their decisions, both in terms of tax pressure and in terms of effect on the territory. The 
Associations also have the possibility to play an important mediation role between the demands of 
the local actors (landowners, local councils) and the higher decision making and advisory levels 
(Regions/State, European Community). 
 
The Association operates on a daily basis in the middle of a series of external pressures that need to 
be translated into operational decisions. This may be outlined as follows:  
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Consortium administrations find themselves faced with an economic and political framework that 
makes it difficult to keep actual and vital the functions of the Reclamation Associations. The 
consortial structure clashes in fact with the process that is moving the decision making process away 
from the territory in question (see the process that has lead to the definition of LD 152/2006, 
presently under revision), and experiences the effects of decisions taken at another level limiting all 
opportunities of confrontation. Moreover, urban sprawl hinders the achievement, in productive 
terms, of the survival level of the agricultural sector. This marginalization of the agricultural world, 
undoubtedly in crisis of identity, weakens the “electoral base” of the associations still strongly linked 
to the rural world.  
 
The typicality and value of the institution are under discussion, between those who would alter the 
legal status and constitutional framework (transforming them into public bodies and referring all 
functions to the Province for example), and those who still believe in its effectiveness and want to 
adapt tasks and functions to the modern requirements of the territory. 
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User 
requirements 

Land 
Reclamation 
Association 
mediation

ACTIONS



 53

3.3. PROBLEMS, STRATEGIES AND EVALUATION OF THE WATER MANAGEMENT RE-
ORGANIZATION PROJECT 
 
3.3.1. Description of the project 
 
In the area administered by the Destra Piave Land Reclamation Association, the problem of water 
availability is recent. Rather than being tied to natural phenomena, the problem is connected to the 
growing conflicts between the river communities along the River Piave for the exploitation of its 
resources. The impact of the regulations relative to the minimum vital flow together with the claims 
of the mountain communities have outlined the contradictions of the method that has been utilized 
in the allocation of the water resources. For years this method has ignored the complexity of the 
system, the impact on the landscape, and the consequences of the energy policies on the Piave 
system. The ineffectiveness of the answers provided so far by the municipalities involved at different 
levels has highlighted the inconsistency of the system, and taken the problem into the court-rooms; 
here, however, adequate answers cannot be provided because the subject is so complex and inter-
sectoral that it requires political responses.  
 
The response given so far by the Associations cover the following three main points: 
 

- research of systems that optimize use, connected to the substitution of existing irrigation 
systems with more efficient distribution methods; 

- protection of the peculiarity of the diversion system, with documented evidence of the 
positive externalities of the conveyance and distribution system used so far;  

- research for water accumulation systems, so as to limit abstraction in periods when water is 
scarce. 

 
The new proposal, that constitutes the present case study and that is currently under feasibility 
evaluation, represents an attempt of the Destra Piave Land Reclamation Association to go beyond 
its limited functions (irrigation and drainage) and to cooperate with other institutions governing 
water (in this case the Optimal Territorial Area Authority that manages civil water use and 
sewerage), since water systems in the North of Italy are highly segmented and separated, with very 
little interrelations or interactions among each other.  
 
The following thesis is supported: in a scenario of growing conflict for the use of water, of scarcity 
and growing costs of the services regarding distribution of drinking water on the one hand, and the 
decrease in agriculture due to urban sprawl on the other, the diffusion of new irrigation systems 
under pressure may provide an incomplete answer to the problem. One must consider integrated 
distribution systems for the distribution of non-potable water under pressure, not only for rural but 
also for civil purposes. In this way one would achieve the two-fold objective of reducing both water 
used in agriculture and potable water, saving sufficient surface water to allow the upkeep of rural 
landscapes established through the centuries. 
 
In such a context and in order to contribute to a more balanced framework of exploitation of the 
Piave’s resources, the Destra Piave intends to restructure the irrigation system in an area that is 
developing fast from rural to peri-urban by substituting low-efficiency gravitational irrigation with 
more efficient systems such as a pressurised system with sprinkler irrigators. This project is part of a 
wider, long term, integrated water management project that consists in the construction of a dual 
water distribution system which involves several local institutions and organizations, such as the 
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Schievenin Union33, and that provides pressurised water for irrigation and non potable water in 
urban areas. The non potable water line would be used for landscape purposes (irrigation of gardens, 
car washing and other uses connected with production processes). The project therefore aims at 
providing a more efficient irrigation system and at a more efficient use of drinking water. Therefore 
the project considers the simultaneous development of the irrigation, acqueduct and sewerage 
networks in an area managed by both institutions.  
 
In the area presently Destra Piave operates with a conveyance and distribution system made up of 
open air earth ditches and concrete canals. It is quite some time now that the Association is facing 
the following criticalities: 
 

- the existing network is quite old and requires very costly intervention for the substitution of 
long stretches and for general maintenance 

- the amount of water needed for the surface irrigation method is much greater than that 
estimated amount for a pressurised system;  

- the land concerned is not particularly suitable for surface irrigation systems, as the physical 
characteristics of the soil (gravelly-sandy) are not compatible with large volumes of 
distributed water. A considerable amount of the water diverted for irrigation is wasted at the 
farm level through either deep percolation or surface runoff (up to 60% (Dal Pra et al., 
1997)); 

- recent trends in the field of safeguarding groundwater resources (to this regard reference is 
made to what has been reported in the new management plan, Piano Direttore for the 
preservation of the Venice lagoon) recommend irrigation systems that minimise surface run-
off. Adaptation should therefore consist in a conversion to sprinkler or micro-irrigation 
systems; 

- the corporate management of surface irrigation systems is no longer compatible with the 
requirements of modern, rational agriculture, because the timeing and the working methods 
are not in line with the needs of mechanisation, automation and efficiency of production 
means; 

- the growing urbanization of the territory implies increasing management difficulties due to 
the continuous interference of the urban fabric and the road network. 

 
Moreover, the issues, already tackled in a previous paragraph, related to the sewage and aqueduct 
systems that affect the case study area (obsolete and near total absence of infrastructures), fostered a 
shared vision on the inadequacy of the state of affairs of the local water use and consumption in the 
study area, and the decision of both administrations to cooperate in a joint integrated project aiming 
at conceiving a pressurised dual water systems and sewage network. 
 
The dual water system will provide pressurised water for agricultural irrigation and non potable 
water lines into irrigation rallies and residential lots. In parallel and in the same trench, the Aqueduct 
and Sewerage Union would place the sewer. 
 
The realization of a joint project would allow considerable savings with respect to the hypothesis of 
two projects carried out separately. The advantages could be:  
 

- lower implementation costs;  
- water use efficiency: the pressurised system allows drastic reductions in the quantity of 

distributed water; 

                                                 
33 Aqueduct and Sewage Union nominated by the AATO Veneto Orientale to manage the integrated water service in the 
area. Schievenin manages the drinking water distribution system and sewage network. 
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- management economy: the enlargement of the taxable base, determined by the inclusion of 
non agricultural users in the system of users allows reduction of the fees that are heavily 
conditioned by the increase in energy costs. 

 
The new system will also bring about significant changes for farmers both in managerial and 
economic terms: 
 

- from the managerial point of view, farmers will be compelled to use Destra Piave’s irrigation 
materials and to share them with other farmers belonging to the same irrigation rally, unless 
the farmer chooses to buy its own equipment.  

- Currently the availability of irrigation water at farm level follows shifts that have been 
established by the Association: 8 days and 6 hours, which means that water is available every 
198 hours, 2 hours per irrigated hectare. With the new system, irrigation shifts will decrease 
to 7 days. 

- Lastly, there will be a change in the tariff system since greater energy costs and crop-specific 
contributions will be envisaged, in contrast with the current tariffs which refer to irrigated 
hectares, no matter which crop is cultivated. 

 
3.3.2. Participatory simulation as a technique to support decisions about irrigation 
management: application within the case study  
 
The above-mentioned changes represent a sensitive issue that must not be neglected. Hence it was 
decided to adopt a participatory approach intended not only as the possibility of opening the 
decision-making process to the scrutiny of public opinion making it more transparent, but also as a 
consultation of the parties concerned.  
 
The concept of ‘public participation’ in the decision-making processes on environmental topics is 
more and more at the centre of the attention of the international academic world and of European 
legislators. The Water Framework Directive (WFD) 2000/60 assigns a very central role to public 
participation in the decision-making process. It confirms the end of a ‘technocratic’, top-down 
decision-making model and lays the basis for the assumption of responsibility, at various levels, by 
the social actors in the implementation of the water policies. 
 
This certainly is not an isolated request. All over the world, policies related to water resources (and 
more simply environmental policies) experiment innovative solutions whose fundamental element is 
the collaboration between State and society. The Aarhus Convention, that Italy too has joined, states 
with force the need to implement an environmental policy so that it is open to public scrutiny by 
listening to and involving interested parties. “Empowering the community” is becoming the 
password that joins environmental movements, citizens, companies and public decision-makers, 
laying the basis for a radically innovative approach to the way environmental problems are 
conceived and public welfare management is organized. 
 
Undoubtedly in Italy, the subject of participation has been considered inadequately so far. In the 
laws that go from law 183/89 to Legislative Decree 152/99, in fact, it is merely mentioned, often 
being referred to as a general wish. This principle of the WFD is certainly that in which the Italian 
system is furthest behind with respect to the experiences of other European countries (Massarutto, 
2005). 
 
In this context, a new approach called NetSyMoD was conceived as the result of several years of 
research in the field of environmental evaluations and decision making carried out at Fondazione 
Eni Enrico Mattei (FEEM) within the Natural Resources Management Research Programme. 
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NetSyMoD stands for Network Analysis – Creative System Modelling – Decision Support. It is a 
flexible but comprehensive methodological framework envisaging a suite of tools aimed at 
facilitating the involvement of stakeholders or experts in decision making processes requiring the 
participation of multiple actors (Mysiak and Giupponi, 2006). The framework has been devised to 
tackle problems commonly encountered under integrated water management, as it originates from a 
series of European research projects in support of the EU Water Framework Directive. 
 
As already mentioned, NetSyMoD is aimed at supporting and managing policy- decision-making 
processes for natural resources management, including any process in which a choice has to be 
made by examining the information available on the given issue. The problem itself, the 
information, and the choice set are defined with the contribution of different actors, who may be 
experts, or the stakeholders and the decision makers that are either formally or informally involved 
in the participatory process. 
 
NetSyMoD is clearly not intended to provide a single methodological approach for each and every 
possible application context, given the variety of situations in which public participation may be 
required. The emphasis is on integrating and implementing within the same framework different 
state-of-the-art approaches and tools for decision support: from the more traditional use of 
simulation models in the decision process through the development of ad hoc decision support 
systems, to the more innovative creative thinking approaches for participatory modelling design. 
 
The main common components of NetSyMoD are depicted in Figure 7, which presents also the 
sequence of phases and possible iterations.  
 
 

 
 

Figure 7. Main methodological components of the NetSyMoD approach 
 
 
A generic decision making process is formalised in NetSyMoD as a sequence of the following six 
main phases: 
 

1. Actors analysis. This initial phase identifies the actors (i.e. all potential stakeholders/experts 
involved or affected by the decision under investigation), their relationships with the local 
social context and singles out those who should take active part in the decision making 
process. 
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2. Problem analysis. The problem (or conflict) at hand is scrutinised from various perspectives 
and viewpoints since different stakeholders hold different perceptions and beliefs about 
what are the causes of the problem or how it should be tackled. The environment in which 
the problem is embedded is explored and the relevant actors identified. 

3. Creative System Modelling. Provides means for facilitating the process of participatory 
modelling and, more specifically, for eliciting knowledge and preferences from actors thus 
building a common understanding of the problem. The key actors chosen in the previous 
steps of the NetSyMoD approach take part in a participatory workshop during which 
Cognitive Mapping techniques most suitable for the specific case are applied.  

4. DSS design. In this phase the knowledge developed so far is used for designing the toolbox of 
procedures and software tools capable of managing the data required to provide informed 
and robust decisions in the following phase. This is necessary to manage and communicate 
the information flow between various process phases, including exchange, transformation, 
integration, validation and documentation of gathered knowledge.  

5. Analysis of Options. It consists in the evaluation and the choice of one (or more) solutions to 
the problem (e.g. a policy measure, plan or project) from a set of mutually exclusive 
alternatives, or just the production of their complete ranking. Numerous methods and 
techniques have been developed in decision theory to make explicit (transparent) value 
judgements and assess the extent to which different options may contribute to achieve the 
pursued goals and objectives. 

6. Action and monitoring. In this phase the implementation of the decisions is monitored. The 
techniques for monitoring the effect and effectiveness of the selected options put in practice 
through a certain course of action are case specific and are not systematically treated by 
NetSyMoD. This includes the progressive examination of the assumptions about the future 
development as well as the revision of the choices made upon these assumptions. 
 

Within the ISIIMM project, NetSyMoD was applied to manage and facilitate the participatory 
process of the actors involved in the Italian case study and to test the various components of the 
approach itself. 
 
A preliminary list of relevant actors potentially related to the issue at stake was developed on the 
basis of specific information collected by means of interviews to authorities responsible for on-site 
institutional activities, already the first year of the ISIIMM project. 
 
During the second year, identified stakeholders were involved by means of individual meetings, 
interviews and the organisation of local seminars. At first, their involvement served the purpose of 
collecting specific and detailed information about the needs, characteristics and problems related to 
water resources use and management in the area. 
 
Subsequently, through a Social Network Analysis (SNA), data on relations and positions of the 
identified actors was analysed in order to: 
 

- assess stakeholders’ interests and influence and the ways in which those interests affect the 
decision-making process; 

- identify the relationships between the selected actors;  
- identify the key stakeholders to involve in the core of the participatory modelling process - a 

Creative System Modelling Workshop on scenario building and evaluation. 
 
The SNA provided useful information for identifying the power relationships, the interest groups, 
and the main conflicts within the network of actors. Such information was obtained through semi-
structured interviews. 
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The SNA enabled the identification of a group of ‘key’ actors to be actively in a Creative System 
Modelling Workshop on scenario building and evaluation, held in Treviso in December 200534, the 
key actors identified in the first phase reached a shared vision of the human-environmental system 
and a shared model of the decision problem. Future scenarios about the political and territorial 
situation in the area of interest in 2015 were used as contexts within which the appropriateness of 
the new irrigation system had to be evaluated. 
 
The program consisted of two main sessions. In the first session three triggering scenarios (or 
possible futures) were presented. The three storylines35 gave three broad pictures representing a 
                                                 
34 The event was part of the exchange week organized by ISIIMM between Italy and Lebanon. Detailed information on 
this event is available on the site of Eni Enrico Mattei Foundation at the following address: 
 http://www.feem.it/Feem/Pub/Conferences/Programmes/CONP2005-12-12-
01.htm?SC_Month=12&SC_Year=2005 
35 SCENARIO 1 – Agricultural development 
The assumption, in this Scenario, is that the population feels part of a community and this encourages development on a 
regional-local level. Protection of the environment and of resources is a strong political objective. The political system 
facilitates participation, in particular from the point of view of information (important in the agricultural sector and in 
water-management). 
More restrictive regulations guarantee that the products and production systems are of a high quality and are 
environmentally-friendly.  
The principal aim of the agricultural policy is to maintain a vital local agriculture. Thanks to the Italian method of 
implementing the Fishler Reform on a national and regional scale, the availability of funds for agro-environmental 
measures is satisfactory, and the farms have found adequate protection in the policies regarding rural development. The 
aim of the new rural development policy is to strengthen the competitiveness of rural areas, exploiting the endogenous 
potential to create new work or to give life to new sources of revenue based on a sustainable approach. Agricultural land 
and the countryside are thus protected, giving more value to the multi-functionality of agriculture. 
Agriculture becomes less intensive but sufficiently profitable to oppose other uses (e.g. environmental) and above all the 
urban expansion that is taking place. 
The rate of urbanization decreases. New buildings arise within the urban centers and not in the countryside, leading to 
an increase in urban density.  
The Water Framework Directive principles implemented are those regarding safety, the quality of water, and the 
importance of public participation in the decisional process.  
The price of water reflects the local priorities, but registers only a minimum increase.  
 
SCENARIO 2 – Urban development  
This scenario is dominated by a “top-down” political structure that leaves very little space for transparency and public 
participation. The State intervenes to protect national and regional interests and there is resistance to European 
integration. Individualist society. 
The environmental policy choices are made in relation to the economic policies. Scarce attention is paid to the 
environment in general and water is considered as a commercial good. Its price increases but moderately. 
The Water Framework Directive is not respected because environmental protection is not a priority. 
The agricultural policy follows the Fishler Reform, but with the negative effects of negotiation of the European 
agricultural budget. The vital areas of agriculture are generally those of intensive agriculture. Environmentally-friendly 
agricultural practice is carried out only on a voluntary basis, thanks to the agro-environmental measures. 
The value of land is high due to the pressure of non-agricultural uses. 
The local population growth rate is relatively high. Investments in building constructions are high and planning is not 
greatly controlled. Widespread urban sprawl to the detriment of agricultural areas and inefficient territorial organization. 
Increasing demand for housing and areas for production and commercial purposes. 
 
SCENARIO 3 – Sustainable development 
In this scenario, it becomes important to obtain a balance between the economic, social and environmental policies on a 
national scale. The EU takes up a strong coordinating role while the regional governments also have greater power. The 
decisional process involves greater participation and is more complex as a general consensus is sought. 
Another aim is to find a balance between high agricultural productivity and environmental protection. The new PAC has 
been completely outlined: the full de-coupling regime is introduced but the single farm payment may only be paid to 
those who show that they have maintained a sufficient environmental standard (the so-called cross-compliance).  
New prospects arise for the utilization of agricultural products and by-products for energy purposes (biomass and 
biogas). 
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combination of the possible trends of key drivers considered to have important effects on water 
management: different degrees and methods of implementation of the Water Framework Directive 
and Fischler Reform of the Common Agricultural Policy and intensity of urban sprawl. These and a 
range of other factors such as social values and systems of governance have been used to build up 
the three possible futures. Such scenarios were used as tools for brainstorming on alternative futures 
and on long term planning with the ultimate purpose of creating a common vision of the problem 
related to future land and water uses in the area of interest. Cognitive mapping provided a means for 
facilitating the participatory modelling and surfacing actors’ beliefs and preferences by using the 
Hodgson’s hexagons approach in an open discussion context.  
 
Figure 8 illustrates an example of cognitive map used in the workshop, referred to one of the three 
scenarios. In this possible future, active public policy aims to promote economic activities that are 
small scale and regional in scope. Local communities are strengthened to ensure participative and 
transparent governance. Protecting the environment and conservation of resources are strong 
political objectives. The Water Framework Directive is implemented only for what concerns water 
quality objectives. CAP reform is fully implemented. Funds available for agro-environmental 
measures are satisfactory and farms feel safeguarded by regional rural development policy. The 
demand for new housing declines. The urbanisation of the countryside comes to a halt as planning 
controls are tightened. New buildings are located in existing towns and cities, leading to a denser 
urban development. 
 
The participants were presented the conceptual model of the problem at hand integrated in the 
specific scenario and expressed their ideas on the possible evolution of specific nodes (irrigation, 
land use, water availability and water consumption). 

                                                                                                                                                             
The Water Framework Directive has been implemented and the principles of full cost recovery and PPP (Polluter Pays 
Principle) are applied, with a consequent increase in the price of water. 
The population growth rate is similar to the national value. Urban development is controlled and planned punctually. 
New buildings are constructed inside the cities in the place of older, low-quality buildings (urban stock rotation). Re-
launching of residential and commercial functions of the old town centers. 
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Figure 8. Cognitive map of the problem of interest (yellow) adapted to one of the scenarios (main issues translated in 
the orange boxes). Question marks represent the nodes where participant’s ideas or concepts were stored. 

 
 
Once all participants’ perceptions were collected for the three scenarios, the concepts were clustered 
and linked within a shared conceptual model and shown back to the group for further comments 
around causes and effects and to come to a shared meaning of the problem. 
 
The scenarios were also meant to: (i) provide information of alternative future states to identify 
possible developments; (ii) raise awareness about connections between the above mentioned policies 
and water management problems; and (iii) help actors think in larger space and time scales. 
 
The second session embraced the assessment of the irrigation system conversion project and the 
choice of the most plausible scenario. Information on the relative importance of the above-
mentioned evaluation criteria was also assessed. Therefore, participants were asked to judge the 
strengths and weaknesses of the project in the light of the evolution of water and agricultural 
policies and the dynamics of the territory.  
 
In order to carry out the fourth and fifth phases of the NetSyMoD approach, all collected 
information was analysed using mDSS (mDSS 4.0 is the current version), a software developed in a 
previous research project, MULINO36 (Giupponi et al., 2004; Fassio et al., 2005). MDSS is a 
software shell providing multiple criteria analysis capabilities for facilitating the use of modelling and 
the participation of actors in a given decision process (Mysiak et al., 2005). Through the application 
of Multi-Criteria Decision methods, the “best option” is identified, i.e. the solution which performs 
better according to the agreed set of evaluation criteria and their weights.  
 
The option of implementing or not the project within the different scenarios was therefore 
evaluated against the previously agreed set of criteria. 

                                                 
36“ Multi-Sectoral, Integrated and Operational Decision Support System for Sustainable Use of Water Resources at the 
Catchment Scale”- Project funded by the European Community under the 5th Framework Programme. Contract No. 
EVK1-2000-22089. 
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As a result, the outcomes of the workshop can be summarised as follows: (i) collection of opinions 
concerning water management from main stakeholders; (ii) collection of visions concerning possible 
future land and water uses in the pilot area; (iii) general agreement on the fact that water 
conservation measures need to be introduced; (iv) general pessimism about the future of agriculture 
in the area; and (v) general acceptance of the new irrigation system project, independently from 
future scenarios. A greater attention for the possible economic and environmental impacts has 
emerged but, essentially, there is a good compromise between the economic, environmental and 
social variables. 
 
3.3.3. Quantitative evaluation of the impact of irrigation system conversion with regard to 
the evolution of the territory 
 
The preparatory studies (e.g. SNA) and the seminar both highlighted the preference expressed by 
the stakeholders involved for the change in irrigation system. Although such information was 
achieved through rigorous methods and with the involvement of the concerned parties, it was not 
considered sufficient in order to take the final decision, due to the reduced number of participants 
and the qualitative nature of the evaluation itself.  
 
As a consequence, the need to acquire further information, and to proceed with another verification 
phase supported by scientifically sound methodologies, was pointed out. For this purpose 
disciplinary studies on irrigation requirements and on the social and economic situation at farm level 
were carried in order to reach a quantitative evaluation of the opportunity to proceed with the 
irrigation system conversion project. 
 
Hereunder is a summary of the studies that were carried out and their results. 
  
a) Historical and scenario analyses of the estimate of irrigation requirements on a local scale 
  
In particular: 
 

- Estimates were made on the irrigation requirements of the study area, starting from the mid 
Nineties. In particular, the analysis was performed on the results of the simulations carried 
out considering the spatial distribution of irrigated crops in the years 1994 and 2002, taking 
into account the fact that the spatial distribution of the requirements varies with land use. 

- The simulations using scenarios representing different irrigation system conversion levels 
were analyzed in order to explore the variation of irrigation requirements induced by partial 
or complete substitution of the current irrigation system in the area. A decrease in gross 
irrigation requirements resulted from the simulation of the following borderline scenario: (a) 
complete conversion of the existing water conveyance/distribution system into a pressurised 
system (95% increase in the conveyance/distribution efficiency), (b) complete conversion of 
the surface irrigation method with the sprinkler method (75% increase in irrigation 
efficiency). The data used was provided by Destra Piave Land Reclamation Association. 
With these values, water saved, as a consequence of the conversion, amounted to 47%.  

 
As a consequence of the increased surface with maize and, partly, with soybean, which characterized 
the land use change between 1994 to 2002, an increase in the mean size of application (irrigation 
height) and a decrease in the mean number of applications (irrigation applications), with equal 
irrigation methods adopted, was noted.  
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The changes in the irrigation requirement in the study area were illustrated for the three scenarios 
presented to the stakeholders in the simulation seminar held in Treviso. The maximum values of 
gross monthly and ten-day irrigation requirements were calculated for the three scenarios and 
compared with the present situation (or reference scenario: 2002 land use and surface irrigation 
system). Gross irrigation requirement in the urban scenarios decreases, when compared to the 
reference situation. Further decreases (47%) are noted for each scenario when shifting from open air 
canals and surface irrigation to a pressurized network and sprinkler irrigation system.  
  
b) Evaluation of the socio-economic impact at farm level  
 
The aim of this study is to evaluate the impact on farms of the change of irrigation system within the 
different scenarios, using a model-based approach.  
 
The models used estimate, on the one hand, the impact on income and employment in the 
agricultural sector and, on the other hand, they describe the environmental impact resulting from 
agriculture in terms of land use and cover, water consumption and economic spin-off for the Land 
Reclamation Association.  
 
1) The first phase of the study consists of a survey about agriculture in the three municipalities of 
the case study area. Different sources were integrated in order to obtain a coherent and detailed 
picture of the current situation and its possible evolution. These sources consist in the agriculture 
census (ISTAT, 2002b), a survey on sample farmers in the area, experts’ opinions and sources 
available in literature in the legal, agronomic, hydraulic and socioeconomic fields.  
 
A first analysis shows that, out of a total surface of 5,907 hectares, approximately 88%, is used for 
agricultural production. As far as land cover is concerned, arable land is predominant (77% of the 
total surface), 8% instead is covered by grassland and pastures and only 3% by forests. 
In the area, a total of 2,026 farms are present, mostly small and very small farms (the mean total area 
is equal to only 2.92 hectares). 
 
As regards to crops, maize is the most widespread (over 56% of the UAA), considering the 
production of grains and fodder for livestock conjointly. Other cereals, wheat and barley, account 
for further 15% approximately. Alfalfa, grassland and pastures account for over 16% of the territory. 
The other cultivations are of marginal importance, among which we point out oil seeds (soybean) 
which account for 3%, vines and set aside amounting to 2%. All the other crops extend over the 
residual 5% of the UAA.  
 
 The ISTAT census and the survey on the farms also pointed out the relevance livestock production: 
approximately 400 farms are involved, about 20% of the total. 
 
The consideration regarding the aspects inherent to the use of water in agriculture, has pointed out 
how irrigation is diffused in a capillary form across the territory, and extends over nearly 80% of the 
surface, involving approximately 1800 farms. Only a minority of the farms (approximately 5%) uses 
underground water or natural lakes and/or artificial lakes (approximately 1%). 
  
2) The three scenarios37 were analysed simulating the transformation of the water distribution 
network from open air canals to pressurised pipelines, consequence of the change of irrigation 

                                                 
37 The 3 scenarios used are very synthetically reminded below:  
- agricultural - in which agricultural activity is maintained; 
- urban - assumes that one third of the small farms stop their activity and their surface is no longer used for 

agricultural purposes; 
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system from surface to sprinkler. Eight indicators were identified to synthetically compare the 
results of the analyses. On the whole, these enabled the evaluation, from a private and public socio-
economic and environmental point of view, of the impacts induced on and by the agricultural 
system in the various scenarios. 5 indicators (UAA, Agricultural revenue, Employment, Soil 
protection and Irrigated surface) showed higher values, and therefore performed best, in the 
agricultural scenario without irrigation change, but at the same time water consumption and the 
Destra Piave’s revenues registered the worst values. These two indicators, instead, are maximized in 
the case of the adoption of a policy on environmental sustainability related to the higher water tariff 
(5 eurocents/m3) connected to the presence of the pressurized irrigation system. A clear conflict 
between the agricultural and environmental objectives can be clearly stated, which varies in form and 
intensity within the different scenarios. The careful examination of the indicators, considered 
separately, enables the identification of further aspects, in particular the identification of the range of 
variation between the best case and the worst case and observation of the distribution of values in 
the different scenarios. With regard to this, the following considerations can be drawn: 
 

- UAA decreases by 18% in the urban development scenario.  
- Agricultural revenue presents different values in the various scenarios, with about 15%-20% 

decrease in the agricultural scenario in which transformation is absent, and 30%-40% when 
it is present 

- Employment levels change with the transformation allowing for a saving of approximately 
10% of labour, since system operation and maintenance become less labour-intensive 
(automation of operations), and a 20% and 30% respectively without and with the 
transformation in the urban scenarios due to the disappearance of smaller farms. 

- Soil protection shows small variations. However, a negative effect is recorded with the 
introduction of a tariff system based on consumption rates that shifts the choice to dry 
crops, with a shorter cycle, which implies a reduced soil coverage. 

- Water consumption for irrigation shows the most marked variations. First of all it is noted 
that the change in irrigation system alone allows a 35% decrease in the demand. Water 
application efficiency is higher with sprinkler irrigation than surface irrigation. In the urban 
scenario, instead, it is pointed out that the reduction of agricultural surface may have a -18% 
impact on water consumption. The adoption of rating policies based on the quantity of 
water used may then have very strong impacts on the demand, decreasing it by 30%-50% 
with rates at 3 and 5 eurocents per cubic meter. It is highlighted how the efficiency of these 
measures is greater where the change is implemented. 

- The Land Reclamation Association’s revenues depend on four factors that interact in 
couples in the different rating forms that have been considered. The elements to consider 
are on the one hand the rate per unit of surface and the surface concerned, on the other the 
rating based on water consumption. In the presence of contributions only based on irrigated 
hectares, the increase of the contribution per unit from 80 to 140€/ha involves a 75% 
increase in the revenue that should contribute to cover the costs of irrigation transformation. 
The decrease in the taxable base in the urban scenario coincides with the decrease in 
agricultural surface, in this case -18%. Adopting a combined rate, instead, raises the revenue 
remarkably but diversified according to the presence or absence of the pressurized system. 
The greater response observed in the first case, doubled revenue compared to a 60% 
increase, depends on the greater volumes of water used. Lastly, it can be noted how the shift 
from a rate based on consumption of 3 eurocents to that of 5 eurocents per cubic meter 
does not lead to variations in the consortium revenues, as the increase in the rate is 
compensated by the decrease in the demand for irrigation. 

                                                                                                                                                             
- environmental - introduces measures for rating water resources based on consumption  
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- The irrigated surface decreases in all the scenarios with respect to the present situation; the 
greater reductions can be related to urban development, from -18% to -22% in the presence 
of transformation. In case of the latter, the increases in the costs connected with irrigation 
(energy and investment), alone, determine a 5% decrease. The adoption of a rating based on 
consumption has a strong impact only in the presence of the pressurized system. The 
decrease is around 5% and 18% in the two scenarios, but only 2% in case of surface 
irrigation.  

 
Concluding, the impacts on the agricultural sector, even though different in intensity in the different 
scenarios, tend to go toward a decrease in revenues and employment, a phenomenon that is further 
highlighted in the case of irrigation renovation. Sprinkler irrigation is a technically more complicated 
method and the purchase of equipment requires high capital investment per hectare. The new 
system also would also imply an increase in the rent per hectare and greater energy consumption. 
These costs would not be compensated, except in very few cases, by savings in labor costs, even in 
the case of a reduction of the latter. 
 
The analysis pointed out how some impacts at farm level are further diversified. On the one hand 
the small farms seem the most fragile, with a reduced capacity to adapt to changes; on the other, 
responses differ with the sector involved: maize and mixed farm systems seem more sensitive to 
change: the adoption of a variety of maize with a shorter cycle, characterized by a reduced need for 
water, but also by a reduced productivity and profitability; the substitution of maize with winter 
cereals; the contraction of oil crops and the disappearance of durum wheat, while livestock 
production has shown a better capacity to endure change. 
 
c) Quantitative evaluation of the opportunity to proceed with irrigation system conversion with mDSS  
 
The partial results of the above-mentioned studies, have been integrated here, with other 
information specifically acquired to reproduce the decisional scheme, agreed upon by the 
stakeholders. 
 
In this phase, care has been taken to consolidate the analysis of the decisional process, making use 
of information that is as far as possible quantitative, in order to characterize the alternatives with 
regard to the decision criteria selected by the stakeholders involved in the first phases of the study. 
 
 The present evaluation is based on multi-criteria analysis as well. The list of criteria chosen by the 
stakeholders during the simulation workshop of Treviso were translated into quantitative indicators 
that can be estimated in order to quantify the performance of the various options to be compared: 
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Original criteria Redefinition of the criteria for quantitative estimates Code 

Efficiency of the use of 
irrigation water  

irrigated UAA-weighted general efficiency, from abstraction 
to the field distribution 

Eff-Irr 

Impact on the fabric of farms  Surface-weighted estimate of agricultural revenues per type 
of representative farm  

Redd-Agr 

Social conflicts between 
various social and economic 
categories  

Global conflicts: inverse of the total volume used  Confl-Quant 
Local conflicts: dilution/concentration of wastewater in 
promiscuous network  

Confll-Qual 

costs of implementation and 
management of the works 

Transformation cost Cost-Trasf 
Maintenance and operative costs  Cost-Man 

Synergy between projects and 
interventions in other sectors  

Contribution to water protection  Sin-Idraul 
Saving on aqueduct water consumption  Sin-Acqued 

Impact on groundwater 
balance and minimum vital 
flow  

UAA-weighted estimates of the ground water table budget Ric-Falda 
Volume derived from the river Piave (effect on its MVF) Deriv-FP 

Surface water and ground 
water pollution.  

Total dissolved nitrogen, Cropsyst estimates  Perc-N 

Land use and choice of crops Land use change  Var-Uso 
Water availability for farms  Surplus of water, compared to the concession, during the 

irrigation season  
Surpl-Conc 

 
 

The evaluation was carried out on three project alternatives: 
 

1. status quo, i.e. surface irrigation, characterized by low efficiency  
2. change in irrigation system: introduction of pressurized distribution and sprinkler system  
3. introduction of pressurized distribution and sprinkler system combined with a dual system 

for non agricultural purposes in urban areas.  
 
The three alternatives combine in a factorial manner with the three scenarios described in the 
previous paragraphs, giving rise to the evaluation of nine options. 
 
Based on the available data, the redefined criteria and the assumptions made, a new evaluation 
matrix was obtained. The matrix was fed into mDSS in order to carry out the multi- criteria analysis 
and the weights produced during the simulation workshop were applied to the criteria. 
 
The results of this quantitative analysis represent the quantification, as impartial as possible, of the 
synthesis of the subjective ideas, perceptions and preferences of the stakeholders, as reported in 
Treviso seminar. In this way it should be possible to preserve the sense of the opinions that were 
expressed by the actors involved and at the same time consolidate these opinions, as far as possible, 
with quantitative and more objective data. 
 
The results obtained are illustrated in Figure 9, for easier understanding. In practice the length of the 
columns of the histograms expresses the relative performance of the different options (the best 
option is the one with the tallest histogram), while the colors show how the different criteria 
contributed to the final result. 
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Figure 9. Results of the application of the weighed sum method, highlighting the contributions of the single criteria 
(normalized and weighed) to the final result 

  
 
It can therefore be stated that, on the basis of the evaluation criteria and of the weights chosen by 
the local actors, the “integrated” solution is confirmed to be the preferable one, also with an 
evaluation process based on quantitative elaborations (statistics and models) in substitution of the 
synthetic judgments expressed qualitatively.  
 
 It is evident that, as the results are examined in greater detail, various doubts can arise, some with 
regard to the meaning of the criteria and their evaluation. This is the sense of such studies, which do 
not intend to provide a standard answer, but elements for judging the situation transparently, and 
integrate quantitative and qualitative data that are partly objective and partly subjective, providing 
the documentation of the sources, the criteria and the motivations behind their choice and 
quantification.  
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4. CONCLUSIONS AND RECOMMENDATIONS  
 
Water represents a key limiting resource in agricultural production processes due to its great impact 
on quality and quantity of agriculture products. At national level, irrigation has contributed to 
considerable improvements in productive techniques lengthening production periods and promoting 
product standardization, contributing to food stabilisation. Water availability constitutes, in fact, an 
important factor of competitiveness as a consequence of the fact that irrigation increases the 
capacity of farmers be on the market and this encourages higher qualitative standards for 
productions. Furthermore, irrigation produces several environmental benefits related, in particular, 
to groundwater recharge; it also characterizes agricultural landscape and in some areas it contributes 
to touristic and recreation activities in the countryside.  
 
However, excessive water use and pollutants release from agriculture produce negative effects on 
the environment. Irrigation has given rise to an increase in the conflicts related to the use of water, 
as a result of the high level of consumption and relatively low efficiency of use.  
 
This brings forward the need for a better planning of water use and the coordination of its use with 
other sectors. To this regard a possible solution is represented by the development of more action 
policies aiming at reducing water use, through an improvement of the efficiency of water 
distribution systems and the disincentive for its use. An increase in the cost of water and greater 
restrictions in its use for agricultural purposes are most likely foreseen.  
 
The current orientation of the European and Italian policies (Water Framework Directive 60/2000 – 
WFD - and Law 152/99 respectively) goes in this direction; in other words towards coordination 
policies, at basin level, of all aspects related to the management of water resources, integrating the 
requirements of different sectors and combining the qualitative and quantitative aspects.  
 
At the same time the Common Agricultural Policy (CAP) reform is strongly oriented to privilege 
sustainable development pushing farmers towards a correct use of production factors; therefore the 
access to subsidies is subordinated to the respect of best practice in agriculture (cross-compliance). 
 
The water regime in Italy in the course of the last century evolved from a simple regime to a regime 
characterised by an increasing degree of complexity, aiming at broader and multiple water policy 
objectives, and by an increasing degree of decentralisation, through the involvement of an increasing 
number of actors. The national water policy has changed completely in the last years, moving from a 
system in which water was considered as a risk-factor threatening land and human settlements, 
towards the current vision of water as a scarce resource, which is to be conserved and protected. 
 
The irrigation sector has been involved in this evolution, not only because highly water demanding 
but also because of the activities related to environmental protection and land improvement that the 
agriculture sector supports in may areas of the country. 
 
The application of the Water Framework Directive and the changes in the institutional system that it 
requires could help contrast the high fragmentation of national water system at planning, 
programming and managing level. 
 
Therefore, the scenario designed by the CAP reform and by the application of the WFD offers an 
important opportunity with regard to the objective of a more efficient water use, in particular 
through management improvement and "water saving" irrigation techniques. 
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The irrigation system conversion project, that characterises the Italian case study within the ISIIMM 
project, represents on its own an important step towards the rationalization in the use of water 
resources with positive outcomes on the containment of water consumption, with savings of up to 
one third of the present quantity used.  
 
The Piave river represents an emblematic example of a significant exploitation of the water 
resources and of an existing conflict situation between the parties interested at the different uses of 
the resource. In order to contribute to a more balanced framework of exploitation of the Piave 
river’s resources, the Destra Piave Land Reclamation Association intends to restructure the irrigation 
system in an area that is developing fast from rural to peri-urban by substituting low-efficiency 
gravitational irrigation with more efficient systems such as a pressurised system with sprinkler 
irrigators. This project is part of a wider, long term, integrated water management project that 
consists in the construction of a dual water distribution system that provides pressurised water for 
irrigation and non potable water in urban areas. The non potable water line would be used for 
landscape purposes (irrigation of gardens, car washing and other uses connected with production 
processes). The project therefore aims at providing a more efficient irrigation system and at a more 
efficient use of drinking water. 
 
One of the crucial aspects that emerged in the development of the Italian case study is related to the 
consequences of such a change, mainly at a socio-economic level, on the stakeholders concerned 
with the use and management of water resources in the area. As encouraged by recent EU policies38, 
multi-stakeholder participation should be considered as a crucial asset of any (irrigation) water 
management scheme and ‘consensus building’ an essential ingredient to guarantee the expected 
outcomes. Communication between different institutional levels and stakeholders needs to be 
improved and conflicts might thus be alleviated by letting local communities participate at different 
stages of the decision-making process, and giving them a share of active responsibility39. Public 
participation can therefore be intended as a process to improve decision-making, by ensuring that 
decisions are soundly based on shared knowledge, experiences and scientific evidence, that decisions 
are influenced by the views and experience of those affected by them, and that the new 
arrangements are accepted by the interested parties. 
 
The activities and the studies carried out in the course of the ISIIMM project have enabled the 
acquisition of a rich store of knowledge and given a concrete support to the Destra Piave Land 
Reclamation Association in order to reach the final decision.  
 
To this purpose and to bring stakeholders together to stimulate dialogue on the road towards best 
water management and allocation of water for irrigation, the NetSyMoD approach was applied. 
After a first phase of interviews and meetings for problem scoping and an analysis of social 
networks, key actors were invited to participate to a Creative System Modelling Workshop (held in 
Treviso 14 December 2005). The purpose of the seminar was to put them together to exchange 
views and experiences, to discuss future scenarios and specifically to evaluate the rationality of the 
irrigation system conversion project. Results from the qualitative and quantitative evaluation reflect 
an overall agreement on the appropriateness of the project, independently from the evolution of the 
                                                 
38 Article 14 of the Water Framework Directive (2000/60/EC) itself specifies that Member States shall encourage the 
active involvement of all interested parties in the implementation of the Directive and development of river basin 
management plans. Furthermore, the central concept of ‘integration’ includes the ‘integration of stakeholders and the 
civil society in decision-making’, by promoting transparency and information to the public, and by offering a unique 
opportunity for involving stakeholders in the development of river basin management plans (See also EC, 2003). 
39 In the EU document “Water for Life – EU Water Initiative, International Cooperation – from knowledge to action” 
this paradigm is elegantly condensed in the following statement: “the more the approach to water use and management 
is perceived as being ‘owned’ by communities – rather than being imposed from outside or being perceived as such – the 
more effective the policy and its implementation will be”. 
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local socio-environmental system. There is therefore a general conviction that the project would 
contribute to the reduction of the conflicts around the Piave River. 
 
The results of the study on the socio-economic impact of the project suggest to keep separate the 
objectives related to the containment of the water consumption, the recovery of costs by the Destra 
Piave and the protection and development of agricultural activity. The former two, indicated and 
required by the Water Framework Directive, the latter by the regional, national and common 
agricultural policies. Their achievement requires the adoption of different instruments that have to 
be appropriately tuned, bearing in mind that the urban pressures could by themselves erode the 
agricultural production base with heavy repercussions not particularly on production, but rather on 
occupation and the revenues of the sector and on the demand of water for irrigation. The 
transformation of the network and of the irrigation technique represents an important step in the 
modernization of the system, but its implementation, that will increase the availability of water for 
other uses, will have to be accompanied by appropriate measures to support the agricultural sector 
that does not appear to be capable, within the framework of the PAC reform, of facing the new 
challenges of an increasingly global market.  
 
The results obtained from the stakeholders involvement and other studies (e.g. quantitative 
evaluation and socio-economic impact of the project at farm level) constitute good ground for 
further discussion among actors and decision-makers and were useful to gain insight into the 
problem from other perspectives, which may then facilitate the process of decision-making, as well 
as encourage negotiations and help reduce conflicts. 
 
In a scenario that foresees a “modernization” of Land Reclamation Associations, so deeply needed 
in order to comply with the present requirements of the territory and changed socio-political 
context, the recovery of the mediation role of such bodies is important. The development and use of 
new methodologies for structuring the decision process together with techniques for public 
involvement give the consortium the opportunity to adapt its traditional system of mediation to the 
increasingly complex system of conflicts and pressures inside and outside the institution. As a matter 
of fact, the concept of ‘good governance’ implies that participatory processes have been established, 
ensuring that those who have an interest or stake in a decision can be heard and influence decision-
making. New ideas, fresh approaches, and willingness to take the risk of changes are best generated 
and implemented in an environment where decision-making is open and transparent. 
 
Social and institutional innovation  
 
Public participation in the water planning and management process fulfills the dictates of art. 14 of 
the Water Framework Directive. Seen the collective nature of the proposed project solution, the 
application in the case study of a participated approach in terms of openness, transparency, inclusion 
and communication, represents therefore a “social and institutional innovation” required by the 
ISIIMM Project. A further “innovation”, derives from the experience of the Italian/Lebanese 
exchange seminars40 in which, independently from the context in which the meetings were held, the 
usefulness of the intercultural exchange was evident, in order to reduce the distances and appreciate 
the differences. The problems related to the management of the territory may have very similar 
physical aspects, but different social, cultural and political contexts, that require therefore different 
problem solving approaches. From this the usefulness for the Destra Piave Land Reclamation 
Association to face similar problems in different contexts and test the suitability of the institutional 
system “land reclamation associations” in areas distant from those for which it was thought: if it is 
                                                 
40 The meetings between institutions and Lebanese and Italian farmers is part of the second phase of the ISIIMM 
Project and has had the principal objective of facilitating the exchange of information and knowledge on irrigation 
management. 
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adaptable to the Lebanese request of self-government, it means that the founding principles of the 
association are based on worthy ideas, and require only formal adaptations. The exchange with the 
Lebanese partners has therefore enabled the representatives of the Land Reclamation Association to 
understand that if it is adaptable to the Lebanese context, it may as well be suitable for Italy as long 
as the necessary adjustments are made, seen the present social-political and above all agricultural 
frameworks so different from that of 1933, date in which water distribution was entrusted to the 
Land Reclamation Associations (Royal Decree n.215/1933).  
 
Moreover, additional innovations can be considered as a result of the activities carried out during the 
project: 
 

- Favoured the interaction between local institutions in charge of water management; 
- Provided advisory support to local institution (Destra Piave Land Reclamation Association) 

in the identification of technical solutions in order to reach IWRM by reconciling the respect 
of the environment with economically viable irrigated agriculture; 

- Awareness raising on the fact that the use of new methodologies for structuring the decision 
process together with techniques for public involvement give the opportunity to adapt the 
Destra Piave’s traditional function of mediation to the increasingly complex system of 
conflicts and pressures inside and outside the institution.  
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