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The location

Palermo is the capital of Sicily Region, the largest Italian Island in the
Mediterranean Sea. It covers a total area of 158.9 km2 and has 655,875
residents (2011).
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The context
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• A long and slow process of
demographic decline since 1980s.

• Emigration of young people towards
the North of Italy.

• Population’s displacement to the
neighbouring towns, especially the
coastal ones.

• Dissatisfaction of the citizens about
the quality of life:

High level of unemployment;

Influence of Mafia and 
organised crime;

Poor infrastructural 
endowment.

DEMOGRAPHIC TREND IN PALERMO, CONVERGENCE REGIONS
AND ITALY, YEARLY PERCENTAGE CHANGE. 1982‐2011



Chorography of Palermo water supply system 
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The system covers the whole
territory of Palermo municipality
(about 158.9 km2) and the
neighbouring municipalities: a
total area of about 1,100 km2.

Water sources are mainly located
in the east and south‐east of the
city: only one reservoir and one
weir is located on the west side.

Surface water is treated in four
purifying plants and then,
together with the rest of the
water, it is collected in storage
tanks and fed into the
distribution network (about 900
km in length).

 



Water service’s regulation in Italy
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• Since 1994, there has been an attempt to overcome the fragmentation of the
service provision and to rationalise the regulation of the water sector. Substantial
innovations are introduced by the Law 36/1994 on water resources (the Galli law):

Integrated Water Service (IWS): Consolidation of water services provision
(drinking water, sewage and wastewater treatment);

Optimal Territorial Ambit (OTA): Association of Municipalities which
cooperate for the purpose of the IWS; their extension is defined by the Regions;

The IWS provision: can be entrusted to an in house company, a company
partially owned by local bodies (PPP) or a fully private company.

• 92 OTAs and 114 service companies are currently operating in Italy. In Sicily, OTAs
coincide with the boundaries of Sicilian provinces (nine in total).



The project

The project consisted of eight sub‐interventions concerning the water distribution
network:

The completion of the external bypass (Pedemontana main) aimed to ensure a more
balanced distribution of water between the eastern and western part of the city.
Works included five tanks with an overall capacity of 60,000 m3and their connections
to the network;

The replacement of six sub‐networks: about 450 km of pipe (representing 50%, of
the distribution network) were built with High Density Polyethylene (innovative
technology).

The provision of a supervision and monitoring system to check some fundamental
parameters related to water distribution (e.g. pressure, flow and quality of water).

Project was realised between 1997 and 2004. 

The forecast total cost was 117.2 million Euro, of which 40% was expected to be provided
by the EU, 40% by national public funds and 20% by AMAP (through the EIB loan).
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Origin and history

End of 19th
century ‐

World War II

‘50‐’70 years

‘80‐’90
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• Following the Crimean War a modern water provision system
is built (trough project financing): the Scillato aqueduct. Works
last only three years and in August 1896 water is provided to
houses.

• It works properly until the World War II, when the city is
bombed and the entire infrastructural system damaged.

• AMAP is set up to operate water service.

• New investments are undertaken to repair the distribution network and to
exploit new water sources.

• The development of water supply network goes behind the expansion of
the city north‐westwards.

• At the end of 1970s, the high incidence of leakages is identified as the main
source of water scarcity.

• Political context is influenced by corruption and organised crime.

• Severe droughts affects Sicilia Region during 1989 – 1991.
Water is supplied with disruptions.

• A period of political and cultural renovation starts.

• A staff of engineers drafts the Master Plan in 1990 to solve
the problem of water shortages.



Project financing
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1996
Three lots of the Master plan were submitted to the Ministry of
Public Works. They were approved and entirely financed with
public funds (50% from EU grants and 50% from national
resources).

1997‐1998

Five additional projects were drafted and submitted for
approval in 1998. The European Commission required AMAP
to co‐finance at least 20% of the total cost of the projects.

AMAP applied to the European Investment Bank (EIB) for a
loan. After a project independent appraisal, the EIB approved
the loan conditional on the addition of a metering system to
the planned investment.

Project costs were lower than expected: 88 Million of Euro (cost
saving of more than 20%). Additional investments, originally not
planned, were also financed (e.g. users 'connections) .



Current Performance (1)

Compared to the situation
in 1997, a continuous
service provision is
ensured to 75% of users,
while the remainder are
still subject to supply
disruptions.

1997 2011

Areas with a continuous service provision

Water pressure is not always
adequate. Some of the users still use
their storage tanks and electric
pumps to raise water pressure.
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Current Performance (2)

Water losses 
is still a problem. 

Water Balance in Palermo over the years (1997‐2010)

“Water losses are given by the 
difference between the water fed into 
the system and the water billed by the 

service company”. 
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Physical 
losses

Apparent 
losses

• Inaccuracy of water
meter

• Unbilled
consumptions

• Unauthorised water
consumption

•Obsolescence and
malfunction of some
sections of the
network



Long – term development effects (1)
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Effect  Strength*  Level

1. Direct welfare and economic growth +4 Local

2. Endogenous dynamics +3 Local

3. Social cohesion 0 ‐

4. Environmental sustainability +1 Local

5. Territorial cohesion 0 ‐

6. Institutional quality 0 Local

7. Social happiness +5 Local 

*‐5 = very strong negative effect; 0 = no effect; 5 = very strong positive effect.



Long – term development effects (2)
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Street protests during a severe drought in 2002

Direct welfare and economic 
growth: 
Costs saving related to the self‐
provision of water (Users)
Maintenance costs saving related to 
the distribution network (AMAP)

Endogenous Dynamics:
Improvement in terms of
management knowledge and
capacity (research in the field of
water losses control)

Environmental sustainability:
Improved water quality as a side
effect of the improved quality of
water distribution network

Social Happiness: 
Sense of confidence and comfort  
derived from having a continuous 
water delivery

Non materialised effects:
Institutional quality: not in a significant manner.

Environmental sustainability: The amount of water
withdrawn from the natural sources has not been
reduced.

Missed opportunity: adoption of an advanced
system of long‐term asset management planning.



Long – term development effects (3)

Trend in complains related to the water service (2002‐2010)

“
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Long – term contribution on different stakeholders

14

STAKEHOLDERS

EFFECTS
Service 
provider Residential

Users
 
Commercial

and 
industrial 
Users

  Government and citizens

Local Regional National

1. Direct economic 
growth  +3 +4 +4

2. Endogenous 
dynamics  +3

3. Social cohesion 

4. Environmental 
sustainability  +1

5. Territorial cohesion 

6. Institutional quality 

7. Social happiness  +5 +5

Note: ‐5 = very strong negative effect; 0 = no effect; 5 = very strong positive effect, • = expected effects 
which did not materialise.



Results of the Cost‐Benefit Analysis (1)
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FINANCIAL ANALYSIS

COSTS
Investments:

Investment costs of the 
project
Other investments strictly 
related to the project
Replacement costs
Residual Value

Operating costs:
Labour: 
Other costs related to the 
distribution service

“Do Minimum” vs “With Project “ Scenario.

Time horizon: 1997 ‐ 2027.

Constant prices (2011)

Financial Discount Rate: 5%

FNPV: ‐147,951,095 Euro

FRR: ‐1.90%

Direct effect on AMAP: Reduction of labour
costs. The overall saving amounts to
20,418,234 Euro (discounted value).



Results of the Cost‐Benefit Analysis (2)
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ECONOMIC ANALYSIS

COSTS
Investments:

Investment costs of the project

Other investments strictly related to 
the project

Replacement costs

Residual Value

Operating costs:

Labour: 

Other costs related to the 
distribution service

ENPV: 315,174,161 Euro
ERR: 14.68%

BENEFITS
Service costs avoided (costs for the 
purchase of the pump, for the electric 
power and for the maintenance of the 
pump)

Time saving in self‐provision of water 

Avoided costs of maintaining 
appliances and house water nets

Total discounted value: 407,805,958 
Euro

SDR: backward 2.9%, forward 2.4%



Key determinants of project’s effects
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Note: ‐5 = very strong negative effect; 0 = no effect; 5 = very strong positive effect

Determinant Strength* 

1. Appropriateness to the context + 4

2. Project design + 1

3. Forecasting capacity  + 1

4. Project governance ±5

5. Behavioural Response ±5



Project design and forecasting capacity
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Forecasted and actual population growth in Palermo

If I had to implement the project now I
would take some more time to prepare a
proper design. But we did not have this
chance, we had to rush and the executive
design was already approved, so we did
our best with the available resources and
information. In any case the project was
implemented and it survived several
administration changes so from this
perspective it is a great success. From a
broader perspective however it reflects
some missed opportunities.

If I had a magic wand I would first change
the people, then the project design.

Source: Interview report

Demand analysis made ex ante was based on the assumption of a
demographic increase, notwithstanding an already stagnant
population.

Moreover, in accordance with the regional Master Plan of the
Waterworks in force at that time in Sicily, the plan indicated a very
high target of 432 l/inhabitant/day for the design water consumption
(the actual figure is 190/l/inhabitant/day).



Project governance and behavioural response
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Interplay between four dimensions:

Political will and commitment 
(Palermo Spring)

Technical and managerial capacity 
(top level expertise selected in the 
AMAP Board)

Institutional Framework
(new legislative framework of sectoral
reform, 1994)

Financial Resources
(Structural Funds and EIB loan)



Conclusion
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Additional interventions were foreseen, however the ‘magic
moment’ (a combination of political will, technical and
financial capacity) was interrupted. This happened in
2002/2003, when the OTA was set up and some
responsibilities were shifted from the municipality of
Palermo to a higher level.

Source: Interview report
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