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MEDITERRANEAN
STRATEGY FOR THE
SUSTAINABLE

DEVELOPMENT

Water use efficiency

. Preamble

As part of its activities for the year 2008 monitoring the Mediterranean Strategy for Sustainable
Development (MSSD), the Regional Activity Center ofltleeFBan has launched a work plan to
further the collection of the basic da¢adedo calculate the water efficiency index (MSSD priority
indicator WAT_PO01), to provide countries with methodological support for feeding this indicator,
to assess what pregs has been made by each country in terms water savings and to identify what
are the priority actions needed to improve water use efficiency, particularly under the national
strategies to that end.

In accordance with the terms of reference, this aisitiyculated around two axes:
Completing the questionnaire on the water efficiency index (total and by sector), providing all
the details required under the various headings.

1 Producing a summary (ten to fifteen pages) to present:

The priority actions tbe introduced in the country in order to improve the collection of

basic data and the producti on asdompaniegbyaf f i ci
cost evaluation for such actions;

The national efficiency improvement objectives (sectoratotatd with deadlines for
achieving them;

Policies and measures adopted, projects implemented (or to be implemented) towards
improving sectoral efficiency, with the estimated cost of the various actions and projects;

The performance indicators used tess the effectiveness of these actions (volume of water
saved, for example);

Potential financial savings to be made through the implementation of water demand
management measures (Case study) as well as the used method.



Eight volunteer countries havep@sded to develop national reports on these topics: Bosnia
Herzegovina, Cyprus, Lebanon, Malta, Morocco, Syria, Tunisia and Turkey. These studies we
presented at an experts meeting (see Minutes of the meeting, Annex 1) held on November, 5th 20(
at the Bue Plan in Sophia Antipolis. This meeting has enabled all participants to exchange
information experiences and share the best practices developed in each country.

ll. Context and objectives

In the Mediterranean rim countries, water resources are limitedegunélly distributed in both

space and time; Southern rim countries account for a mere 10% of the total. About 180 million
persons are in water stress situation (less than 1000 m3 / capita / year) among which 60 millions i
water scarcity situation (lé¢szn 500 m3 / capita / year) and Twenty million Mediterranean people
are deprived of access to drinking water, particularly in the South and East.

Within a context of worsening shortage in part of the region and in view of the uncertainties
brought aboutyy cl i mate change, the Blue Pl ands wor
management policies, to better manage the various water uses and to ensure more optimal a
effective use of resources, if present and future needs of populations apthel@vale to be
satisfied.

Given the potential efficiency gains, both the Mediterranean Commission on Sustainable
Development (MCSD) and the Mediterranean Strategy for Sustainable Development (MSSD
(«water» chapter) have placed particular emphasibeoneed for greater awareness of what
volume of water is currently being lost or wasted and possible ways of making savings.

lll. Water use efficiency in the Mediterranean

1. Water demand management: a major political issue in the
Mediterranean

For the past ten ges or so, water demand management (WDM), which comprises all measures
intended to enhance the technical, social, economic, institutional and environmental efficiency of th
various water uses, has been emerging as an issue central to water manadgement in t
Mediterranean.

Based on recognition of the fact that simply increasing supply, which had always been the tradition
response to increased demand, had already (or was about to) reach its limits, and was running
against growing social, economic @atbgical obstacles in virtually all the riparian states, back in

1997 the Mediterranean Commi ssion on Sustairtr
route for achieving the most significant pro



Various workshapheld at regional leveldbs in 1997, Fiuggi in 2002, Zaragoza in 2007) led to
water demand management gradually becosimgnizeas a priority route towards achieving two

of the objectives central to the sustainable development concept: mawingrmmf/iable modes

of consumption and production on the one hand, and the protection and sustainable management
of natural resources for the purpose of social and economic development on the other. They
provided an opportunity to discuss the tools fptementing water demand management policies

and showed how the most significant progress had been achieved through the progressive and
consistent implementation of combinations of various tools (strategies, pricing and subsidies,
institutional organisatipn

The integrated management of water resources and demand was selected as the Mediterranear
Strategy for Sustainabl e Developmentos first
and the European Communi ty wonr k200 Os5t.r aWietghyi,n ot nhe
objectives related to water management (cf. annex 2) is to build up WDM policies in order to
stabilise demand through limiting loss and misuse and to increase the added value created per m3 of
water used (i.e. enhancingcefhcy).

The Contacting Parties to the Barcelona Convention adopted, in November 2005, the
Mediterranean for Sustainable Developt&ED). The first priority field of action of the
Strategy isimproving integrated water resources and demand martageiimerkey aims of this

Strategy are i) stabilize water demand through the reduction of water losses and the wasteful use of
water (a reduction in demand in the North and controlled increases in the South and the East) and
increase the added value pé&icmeter of water used, ii) promote the integrated management of
watersheds, including surface and groundwater; asystmus, and foster depollution objectives,

iii) Achieve the Millennium Development Goals concerning access to safe drinking water and
sanitation, iv) promote participation, partnership, active cooperation and solidarity for the
sustainable management of water, at local and national level.

1.1. The current issue: speedier integration of water demand
management into water, environmental and dev  elopment policy

The recommendations addressed by the Zaragoza workshop (2007) to the political decision makers
so much their role as regards promotion of water demand management remains essential, stress the
need for water demand management to be rankethtional strategic priority, to promote and to
coordinate its implementation, follapy and evaluation under the various sectoral pdlicies
agricultural, energy, tourism, environmental and land planning in particular.

The issue at stake today thusilsnépeeding up the integration of WDM into water, environmental

and development policy and, where appropriate, assisting states in drawing up or improving their
national sustainable development strategieseéiicexcy plans (or plans for the ratidnase of

water resources), the principle of which was adopted at the Johannesburg Summit.

Indeed, whilst water demand in Mediterranean countries should increase by sbhyeZIR2&to

reach almost 330 Riyr, in other words a level which is hardly cdibleawith renewable
resources, losses related to transport, leaks and misuse of the resource could well extgged 100 km
(Blue Plan scenario). That is why a better water demand management is of such great importance.



2. |Is water use becoming more efficient in the Mediterranean?

2.1. Calculation Methodology of water use efficiency

The water efficiency index and its sectoral components are still difficult to be filled in by countries.
The Blue Plan has therefore retained in its work plan to deepen, in eaghtlvewatigction and
validation of items data required to calculate sectoral efficiencies (drinking water, agriculture
industry) and in total and provide methodological support to countries to improve the collection of
basic data and the production ofcatbrs.

2.1.1. Priority indicators of the chapter « water » of Mediterranean Strategy for
Sustainable Development

Five priority indicators were adopted to follow regularly the progress realized by countries in wate
management:

Number Indicator Code
1 Index ofwater efficiency (total and per sector) WAT_PO01
2 Water demand (total and per sector), and compared | WAT_P02

GDP (total and per sector)

Exploitation index of renewable natural resources WAT_PO03

Share of the population with access to an imgpravager; WAT_P04
source (total, urban, rural)

5 Share of the population with access to an improved sarf WAT_P05
system (total, urban, rural)

2.1.2. Water efficiency index (total & per sector)

Definition

This index measures progress in water savings tdmughd management, by reducing losses and
wasteful use during transport and distribution. It covers total and sectoral efficiency: drinking water
agriculture and industry.

Sectoral efficiencies

a) Drinking water distribution efficiency
This is the share dfinking water produced, distributed, and paid by cond@heskeme 1)
Eo= V1/V2 where
- V1 = drinking water volume invoiced and paid by consume#f/irekm



- V2 = total drinking water volume produced and distributed #ydan (drinking water
demanl)

The indicator measures both the physical efficiency of drinking water distribution networks (loss rates or yield) and
economic efficiency, e.g., the capacity of network managers to cover costs through consumer payments

Total drinking
water volume
produced (V »)

tran

Schemel Distribution -consumption of drinking water

Losses during water

transport toward the user

Drinking water
volume distributed
( M)

Drinking water
volume invoiced &

paid (V1)

Wasting during the

domestic use

b) Irrigation water efficiency

The physical efficiency of irrigation water is the produof onet wor k for irrig
and distributiondé efficiency by plot efficien
Eir=E1xE2

- E1: efficiency of irrigation water transport and distribution networks, upstream from
agricultural plots, measured as the ratio between wateesvalctonally distributed to plots
(V3) and the total volume of water for irrigation (V4), upstream of networks, including losses
in networks ;

E1l=V3/N4

- EZ2: plot irrigation efficiency is defined as the sum of efficiencies (per plot) of all irrigation
modes (surface irrigation, sprinkler irrigation, mimigation, others), weighted by the
respective proportions of all local modes and estimated as the ratio between water volumes
actually consumed by plants and volumes delivered to plots.

anSl’l’f3 Em
E2= ' S

: number of irrigation modes used:

- n
- Sm: surfaces irrigated using modes : m
- Em: method efficiency: m

- S :total local irrigated surface according to different modes

Scheme2 Distribution -consumption of irrigation water

Water distributed to
plot (V 3)

Water consumed
by plants

Irrigation water
demand (V,)

Losses during water transport

c) Water industrial efficiency

Losses to plot

The volume of recycled industrial water (recycling.index)
Eind=V5/V6
- V5 = Recycled water volumes in km3/year.

- V6 = Gross volumeansumed for industrial processes which is equal to the volume incoming
for the firsttime to the industrial plant + recycled volume ittyiear.



Scheme3 Distribution -consumption of industrial water

Industrial water Recycled water
demand (Ve) [ _ N volume (Vs)

Recycled water volume

Total efficiency

Total physical efficiency of water consumption is defined as the sum of used water quantity ratio:
per sector (demasdsses) over sector demand, weighted by the share of sectoral requirements
(drinking waterirrigation and industry).

= - (Epo® Dpot+ Eirr? Dirr + Eind® Dind)
D

D,.. Domestic demand (drinking water); [rigation water demand,

Dind: industrial water demand, D: total water demand

Water demand is defined as the sum of water volumes dedicated to satis$yifexaheditg
«greeh» water and wrtuaf» water), including volumes losses in production, transport and
consumption. This corresponds to the sum of water volumes abstractedditional water
production (desalination and imports), and water reunses, export volumes.

Percentage (%)
Precautions / Notes:

The economic efficiency of drinking water is dependent on invoicing modes (subscription, meters;
and meter malfunction can yield biased results.

In situ measurements of actual average pigttion efficiency (E2) are more complex, in view of

the difficulty in precisely assessing volumes consumed by plants, and in view of the high number ¢
plots. Each country has national estimates of the average efficiency of all systems, based on pi
experiments. The value of E2 in fact highlights the distribution of irrigation per major modes of
irrigation at national level (theoretical average efficiency estimated from 40 to 60% for surface
irrigation from 70 to 80% for sprinkler irrigation and fromo 80% for localized irrigation).

2.2. Production & Collection mode of data for indicator calculating

The availability obasic data necessary of the calculation and production of various components of
the efficiency indexaries from country to country anddgctor of use. Some datast, notably
the drinking water and agriculture, although some may be estimated, but Stetyesed in
different departments and collection well organized and well controlled has therefore become :

1 Green water is the transpiration which rises directly from precipitations; it is abaidulumeagpastures, forests, etc.

2 Virtual water corresponds to the volume of water consumed during the production of o good (not to be confused with the water
content in this good). It is usually expressed in liters of water per kilo. For exaralpleappioximately 2 400 liters of water is
needed to produce one kilo of corn, 2 500 liters for one kg of rice and 21 000 liters for one kilo of Beef meat.



necessity. The collectiand publication of these data are not made on a regular basis; they are
rarely produced for statistical purposes, mostly for the management and design. In general, the
problem of collecting data on water is due to the large number of institutions imfctiasge
resource or those who share the production of such data. The problem of collection is also due to
the lack of an effective information system to rules which are clear and accepted by all stakeholders.
Also, noting an insufficient funding. It isyaifficult to ensure regular data collection and relevant

and reliable information on the technical, economic and environmental progress and make available
this information at any time to the various actors. The creation ctlafimeti mechanism fdre

collection and dissemination could be the solution to make also the preparation and publication of
data on water in general and the various components of efficiency index in particular, independent
of operators, managers and contracting authdtitved. also highlight the problem of definitions

and calculation methods that need to be harmonized and standardized.

Some countries such as Cyprus began to develop a data collection system more and more organizec
by inviting various stakeholders (Ministri@fices, Statistics ...) to cooperate for reliable and
regular dissemination of information.

So it is not a problem of data but rather a lack of organization and communication between
different water actors.

The difficulties to inform the water efficigimedicator of industrial sector, reside in the absence of
exhaustive and comprehensive statistics on the volume of water abstracted, used and recycled by the
industry (permitting to approach the efficiency index in this sector).

2.3. Encouraging progress in di fferent sectors of water use

The current performance of water use, despite some progress (Figure 1), are far to be satisfactory;
losses and leakage of transport, lack of efficiency in irrigation and waste are estimated in the
Mediterranean region, more 1RGY/ y e ar |, t hat s about 40% of
(280knYyear)(Table )L

Table 1Losses of water abstracted for only the drinking water & irrigation (in km3/year)

Subregi
gions Total

Use sectors

North East South km3/year %
Imgated 25 24 46 95 87
Agriculture
Municipalities
(drinking water) ! 4 3 14 13
Together 32 28 49 109 100

Source Blue Plan 2007

That amounts to opotentialé feasible water sa
a more active poliof "water demands management".



Figure 1Water efficiency (total & per sectors) in the Mediterranean countries
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In 2005, total water use efficiency is believed to have been between 50 and 85% in the majority «
Mediterranean states:

1 Albania, Algeria, Bostiterzegovina, Croatia, Egypt, Greece, lItaly, Lebanon, Morocco,
Montenegro, Palestinian Territories, Slovenia, Syria, Tunisia and Turkey are believed to have h
40-60% total water efficiency;

1 France, Libya, Maltand Spain are believed to have ha®&%0total water efficiency;

1 Cyprus and lIsrael are believed to have had total water use efficiency close to 84 and 81¢
respectively.

Between 1995 and 2005 virtually all states achieved encouraging progress tineie effecancy
in the various water use sectors (figun&/&ber use efficiency rose from 40% to 50%, which is an
improvement of 10%.

It should be noted that in order to face the financial needs of major programs of rehabilitation and
replacement of dInetwork or equipment of irrigation wedaving systems, the northern countries
have benefited of aid from the EU, while the countries of South and East have established public
private partnerships and bilateral and multilateral cooperation.

Figure 2 Total water efficiency index in the Mediterranean countries
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When the efficiency indexes for drinking water and water for irrigation purposes are compared per
country, however, (in 2005), several situations emerge:

1 In some countries, water efficiency in irrigation is much lower than for drinking water: Algeria,
Egypt, Israel, Italy and Morocco.

1 Water efficiency for drinking and irrigation water is-ordess equal in the following countries:
Croatia, France, Gregd.ebanon, Libya, Palestinian Territories and Spain.

1 Albania, Bosniblerzegovina, Cyprus and Malta have greater irrigation than drinking water
efficiency.

Figure 3Total water efficiency index in drinking water & irrigation sectos

Efichence do l'wilk aion de Foau Jans
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&%
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Source Blue Plan

The water demands pressure level on the water resources can be seen in the way we practice
agriculture (main consumer of water) and especially the irrigation in the plot. The losses by
evaporation and infiltrati in traditional irrigation are the highest. Depending on the techniques used,
classic (surface irrigation) and modern (sprinkler and localized), water demands per hectare vary in the
proportions of 1500 fto 20000 rh The irrigation method is very vialgawith a dominant share (in

area and more by volume) of surface irrigation. However, considerable efforts in sgwipment

water in recent years in most countries of South and East are recognized (Figure 4).

Figure 4 Irrigated areas with wateisaving equipment
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2.4. The future: what efficiency improvement objectives exist in the
Mediterranean?

2.4.1. The issue: to achieve regional objectives of improving efficiencies...

Inits reportentied Me di t err anean: t he Bl ue »P200)nthesBlue n v i
Plan endeavoured to evaluate the extent of water loss and«foiseseh sector (losses which
artificially inflate water demand in the various national glalodaments) and on the basis of a set

o f ambitious al beit of easi bl eo hypot heses
Mediterranean basin stdgion {able 2 The feasible potential savings were thus estimated at
around a quarter of currenat@r demand, in other words 72kon a total demand of 280 km3 for

the Mediterranean states as a whole in 2005. In 2025 it would be abdiyr 86r kotal water
demand of some 330 ¥y (figure 4).

Table 2 Recoverable lossesstimation per Mediterranean basin sulsegion in 2000
Drinking water ‘ Irrigation ‘ Industries Total
Efficiencies improvement hypotheses

Networks efficien| Netwdks efficiency rais{ Recycling
raised to 85% ai to 90% and plot efficie| generalized to 50
users efficiency raise| raised

Mediterranean basi
Subregion
(countries)

to 90% to 80%
North 4,6 18,2 9,5 32,3
East 1,8 11,3 2,2 15,3
South 1,6 18,4 4,1 24,1
Total 8,0 48,0 16,0 72,0

Source: Blue Plan & J. Margat

Note: These losses areegcoveable» purely in terms of the techniques available, notwithssacdihdifficulties and
resistance.

Potential available savings are therefore by no means negligible in the Mediterranean. The ms
guantitative source lies in irrigated farming, whaediits vary enormously. To the North, the
losses stem from major networks, whilst to the South and Easy-gtirrigation practices also
come into play. In volume terms, potential savings in farming are five times higher than in the
domestic sectoAs for industry, it can make an effective contribution through recycling, as has been
demonstrated by the French industrial experience. The drinking water sector would only release
tiny fraction of the total; it is, however, the most straightforwardhidise to the South and North
in the medium term, as well as the easiest to justify in economic terms, given the current cost c
water.

Figure 5Water cemands per use sectors: potential saving by 2025
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24.2. ét o dbeclnedin each Mediterranean country

The MSSD is aframeworks strategy which can inspire national sustainable development and sectoral
strategies (or help in their updating). It is, however, up to each individual country to set its own
efficiency immvement objectives. Efficiency plans (or plans for the rational use of water resources),
the principle of which was adopted at the Johannesburg Summit, can be drawn up and implemented at
various levels (country, watershed, expanse of water, city exl mriegk

The various reports show encouraging progress in water use efficiency notably in drinking water and
irrigation with a variety of situations. Some countries have adopted national policies and strategies and
implementation of priority actions topirove sectoral efficiencies, while drawing national goals and
priorities for the wetlefined horizons (see Figure 6). Almost all countries have shown significant
progress shown by performance indicators used to assess the effectiveness of thesis &ctons. T
reduce losses during the water transport, sensibilize users to better water efficiency behaviours, equip
irrigated areas by saving water systems and encourage maximum recycling water in the industry

Moreover, for the Mediterranean as a whakesiill difficult to quantify the potential gains to be
achieved through more efficient distribution between the various uses (impnoswsgctoral
efficiency), from three points of vieaeconomic, social and environmental. These gains can only be
evaluated thenalflit 6bystoadoes into different op
environmental and social externalities. This type of study is rarely undertaken, particularly on
optimisation and allocation according to various gslatibome Mediterranean countries are starting

to make their allocation choices using optimisation criteria snchrasadded value per dsaprhis

has prompted considerable gains in technical efficiency or water savings, but these decisions still take
very little account of the social and environmental impact

13



Figure 6 N ational goals for improving water use efficiency
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I\VV. Benchmarking of Mediterranean countries on
components of the water efficiency index

1. Methodolog y followed

As reggards methodology, it is intended to show the adaptability edriterith analysis, as a process

of decision support, the issues of sustainable development. The idea is to show that this
methodology, usually applied to the fields of economy and maragemempatible with the

follow-up to the MSSD. The measurement instrument proposed for this purpose is relevant. It helps
to evaluate the convergence of a whole country to predefined profiles (examples of best practices) in
learning, or to estimate thevolution from a comparative perspective.

Unlike the rating process developed only in the context of classification, assessment considered here
is more intended to report on the progress in the water use efficiency. At term, the interest is to
provide tle Mediterranean countries a measurement tool adapted to their situations and to support
the progresses made. Specifically, it aims to test theritenidi analysis on a particular context
(progress made or not made on the water use efficiency), butdgsbify the limitations in the
development of profiles country.

In sum, a series of profiles have been defined so as to provide the landmarks that permit to progress
towards sustainable development. The proposed Benchmarking consists in positiaritygy el
(countries) compared to references (profiles) on an axis scale (categories), according to their
situations in relation to the water efficiency indicator. It also makes a comparison between countries
and evaluates their differences in terms of pogreaelation to the profiles (with a threshold of
indifference).

2. To define the reference profiles from efficiency objectives
in the mediterranean

Based on The efficiency I mprovement hypothese
up to 203, the references at the tppofile)lare respectively:

7 Drinking water : rates of losses distribution to 15% & user leaks reduced to 10%.
1 Irrigation : transport losses reduced to 10% & plot losses reduced to 20%.

As to the references at the bottgrafe 2, their definition was based on the report of the Blue
Plan and the various national reports. Indeed, from the notes on the facing water stress and shortage
in the Mediterranerthe situation is as follow:

3Bl ue Pl an, OFacing water stress and sho2006,pm3& in the Mediterraneano,
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The losses of water transporttothe user est i mat ed at 30 %, | osses
estimated at 20%, losses during water irrigation transport are estimated at 20% and irrigatio
efficiency in the plot is estimated at 60%.

The Mediterranean countries have been positioned areumgtreference profiles based on their
respective situations in the water sse {able 3

Table 3 Determination of reference profiles with efficiency objectives (2005)

Efficience Eau Potable Efficience Eau Irrigation
Pertes transport / Pertes usage / Pertes transport / Pertes parcelle /
Demande eau Cemande eau Demande eau Demande eau
potable (%) usage (%) irrigation (%) parcelle (%)
Pays Donnée Pays Donnée Pays Donnée Pays Donnée
Israél 5,00 Isragl 5,00 Chypre 5,00 Chypre 5.00
Italie 15,00 Libye B&H 10,00 Israél 10,00
Tunisie 15,00 Turquie , Croatie 10,00 Malte 13,00 Profile 1 :
Profil 1 15,00 Profil 1 10,00 Profil 1 10,00 Profil 1 20,00 Alternative scenario
Maroc 16,00 Albanie 15,00 France 10,00 France 22,00 of Blue Plan
Malte 18,00 France 15,00 Libye 10,00 Espagne 24,00
Espagne 18.70 Maroc 15.00 Malte Tunisie 28,00
France 19,00 Chypre 15,00 Slovénie Albanie 30,00
Syrie 20,00 Italie 19,00 Isra&l B&H
Chypre 21,00 Algérie Maroc Grece 3
Gréce 22,00 B&H Espagne 18,70 Libye 3
Egypte 25.00 Croatie Algérie 20,00 Syrie 31,00 .
Ligt;;e 25,00 Egypte 20,00 Egipte 20,00 (‘roaxie 40,00 Profile 2 -
Profil 2 30,00 Profil 2 20,00 Profil 2 20,00 Profil 2 40,00 Baseline scenario
Croatie 33,0 Espagne 20,00 Gréce 20,00 italie 40,00 of Blue Plan
Liban 35,00 Gréce Liban 20,00 Slovénie 40,00
Slovénie 36,00 Liban Syrie 20,00 Liban 42,00
Algérie 37,50 Slovénie Tunisie 20,00 Maroc 42,00
Turquie 40,00 Syrie Turquie 20,00 Turquie 44,00
e&H 50,00 Tunisie Albanie 32,00 Egypte 53,00
Albanie 55,00 Malte Italie 35,00 Algérie 55,00

The targets selected by the Blue Plan in 2025 (eptedcadby the riparian countries in the
framework of the MSSD) are already achieved in 2005 by at least three countries in each compone
of the water use efficiency. This is very encouraging and consistent with the initial assumption
which stated that the references were feasible.

2.1. Performances of the Mediterranean countries in water use
efficiency.

A classification based on the principles of 1cnitiéiria analysis was proposed. Depending on their
respective performances on the rate of water lossesc@b¥t)jes were compared to the two
successive reference profiles previously fixed, then assigned to three predefinedseatégjaiees, (
right coluin

1 Category 1 = high efficiency (low losses).
Country Category 1Y Country Efficiency > Profile Efficiency 1 (25%)

1 Category 2 = Average efficiency (significant losses).
Country [ Category 2Y Profile Efficiency 1 (¥5%) < Efficiency Country < Profile Efficiency 2
(x5%)

1 Category 3 = Low efficiency (heavy losses).
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Country[ Category 3Y Country Efficiency < Profile Efficiency 2 (x5%)

The results of benchmarking have been used as a starting point for the determination of targets for
total efficiency (including the efficiency of drinking water and irrigation water). A grid has helped to
synthesize informatiam the situation in the countries and to outline their position in relation to
objectivessee table 4, left cplumn

1 Total efficiency 70%Y High efficiency.
1 50%¢ Total efficiency < 709% Averageefficiency.

1 Total efficiencyk 50% Y Low dficiend.

The reading scale has been defined on top (max = 3) and bottom (min = 0). The profiles were
normalized (profill = 2 and profil2 = 1). Depending on the number of positions over a profile that
a country produces, it recorded a score (between 0 and 3). Ttiesrsoaee is high, the more the
country has to improve its rank.

Table 4 Benchmarking of the Mediterranean countries related to the efficiency objectives (2005)
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.

17



The results of benchmarking were extracted by country and redré@senap form where the
scores reflect the distances coymrofiles, and their ranks give their positee Figufe

Figure 7 Mediterranean performances on the component of water efficiency indices for drinking and irrigativater
(benchmarking 19952005)

\"

Meanwhile, an attempt was made to identify a possible link between the irrigated areas and irrigati
water efficiency integrating efficiency of transport and distribution and irrigation efficiency in the
plot. From asample composed of 19 Mediterranean countries for the year 2005, a trend curve wa:
drawn. The slope is negative and shows that the more the irrigated areas are equipped with surfe
irrigation mode the lower is the water efficieseg figure & showsalso that as irrigated areas
increase, there is a decrease of the water use efficiency. It can be explained by the fact that in t
Mediterranean, the dominant mode of area is the surface irrigation. It generates more waste and
inefficient compared tmodes sprinkling and drip irrigatiead figune 8

Figure 8 Correlation between the share of surface irrigatiol Figure 9 Correlation baween the irrigated surfaces and the

mode and the irrigation efficiency index in the irrigation efficiency index in the Mediterranean (2005
Mediterranean (2005)
: %
P 1
i 3
g g .
2
: i

Made gravihane pratinus (%) Tattoces wiiguees |millmes o Sostores |

It should be noted thahe item data it should be noted that all sources of item data used to
calculate the indices of water use efficiency in diffecemtssare grouped in Table No. 14 in the
references.
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V. Conclusion

The assumptions of improved sectoral water efficiencies at the regional level and by 2025 included
in the alternative scenario of the Blue Plan, were adopted by the rim countries oftinendaxlit

as "desirable goals." These targets based on the constituents of the total efficiency can be grouped
into the one and same target, namely, bringing the total efficiency to 70% in the Mediterranean. This
number is "feasible" since it comes from abeial performances of the countries. However,
although concerns about water demand management are becoming ever more widespread, this issue
is rarely reflected in terms of targeted and quantified objectives in official national water planning
documentsindeed, only a handful of Mediterranean states have to date set national targets for
improving efficiency (sectoral and total) and the dates for reaching them.

The implementation of the policies of improving water use efficiency can only be grastubl; carri

the indispensable policy reforms posting clear water demand management objectives iid all policies
particularly in agricultural onésand generating the means for implementation, based on the
development of sustainable efficiency plans and flmaactznisms.

In this context, the regional cooperation can play an important role in the transferhofkaoa

capacity building, exchange of experience, sharing of best practices and financing of projects notably
in the South and East countries. Thbligprivate partnership will also have a positive effect on

the use of economic (subsidies, pricing ...) and technical (rehabilitation of water transport networks,
leakage detection ...) instruments to optimize the allocation of available resources.

The Work on the efficiencies, to be effectively pursued and strengthened, calls for a common
language. This means improving the data collection systems, which do not have a role that is only
academic, but are real tools for decision support. The researeh use tbf unconventional
resources should not be overlooked.

The cost of improving efficiency is at the same time social, cultural and economical. It would be
interesting if the decisiomakers know both the cost of the ramtion and, more especially,haf t
action.

In order to support Mediterranean states in drawingefiigiency plans, in its future work the

Blue Plan intends to identify a limited number of countries where national pilot studies could be
conducted in order to glean further informatinnmproving data collection, calculating water use
efficiency, the cost of improving efficiency and what financial savings could be achieved through
water demand management measures.
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VI. Case Study

1. Bosnia and Herzegovina
1.1. Projects in water supply sector

1.2. USAIDPr ogram gAssi stance to Water Ut |

This program is one of a series of USAlBded programs for water utility strengthening that
began in 1999. The objective of program was to strengthen the capability of water utilities ir
providing satisictory water and wastewater services to their customers in a-likesimesmer,

i.e., to become efficient and financiallyssesifaining.

The first phase of this program included a detailed field diagnosis of conditions in selected ten wate
utilities considered as representative. Weaknesses were recognized in three aspects of the
functioning: Legislative, Technical and Financial.

Second phase of program started in March 200C
B&H - Pilot Water Utii t i es Doboj, Or aGj e, Konji c, Tu.
recognized in the first phase.

Overall objective of this project was to strengthen the institutional and financial sustainability anc
operational efficiency of selected water utitiiesake them sedustainable public companies and
to qualify them for commercial credits from the World Bank and/or other lenders.

Project covered legal, technical and financial components and in accordance to that, the differer
activities and tools vesimplemented in order to improve water utility's management and operation.

Achieved results completely confirmed that the overall project objective was met in the areas o
increasing water utilities' revenues, development of effective metering prdguentsrstanding

and further reducing unaccountedwater losses, development of networks mapping and GIS,
development of effective accounting and budgeting systems, establishment of more realistic tari
rates.

1.3. Training program supported by USAID - Unaccounted for water
reduction and water demand management training

The objective of the training was to provide skills and knowledge to participants for development of
Water Demand Management and Unaccounted for Water (UFW) Reduction Programs for their own
utilities. Target for B&H water utilities was to reach a UFW level of 30%, which is believed to be
reasonable and achievable for the incoming period. The training program included topics like wate
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demand management concept, water audit procedure, atianiz water utilities relevant to
UFW reduction, efficient metering and methods for testing big water meters in place, leak detection
methods, mapping or setting proper tariffs.

1.4. Projects on measurement, detection and reduction of leaks in
water supply networks in BiH

1 Flow measurement, detection and reduction of leaks in water installations in Distribution Centre
0 Me r 1B Kanjic. Before this project, leaks in the installations were 122 m3/day, but after
measurement and leak detection activitieggettheged to 28 m3/day, year 2006;

1 Flow measurement, detection and reduction of leaks in water installations in 16 Distribution
Centers of 0 AdrSarajevoCRefore this ragedt, leaks in the installations were 144
ma3/day, but after measurement &eak detection activities, they reduced to 55 m3/day, year
2005;

1T FI ow measur ement , detection and reduction o
and Békjeulyadle Tuzl a. Before this projetct, | e
after measurement and leak detection activities, they reduced to 117 m3/day, year 2004;

1 Flow measurement, detection and reduction of leaks in water installations on the territory of
Neum Municipality. Before the project, leaks in the installationsO28ren3/day, but after
measurement and leak detection activities, they reduced to 517 m3/day, year 2004;

1 Flow measurement, detection and reduction of leaks within International Airport Sarajevo.
Before the project, leaks in the installations were 305 mditiafter measurement and leak
detection activities, they reduced to 47 m3/day, year 2004;

1 Flow measurement, detection and reduction of leaks in water installations on the territory of
Sokolac Municipality. Before the project, leaks in the instaledi@nd22 ma3/day, but after
measurement and leak detection activities, they reduced to 89 m3/day, year 2004,

1 Flow measurement, detection and reduction of leaks in water installations in Civil Engineering
Company 0Teh ®duxla. 8BeforeGi Tpijedeaks in the installations were 276
m3/day, but after measurement and leak detection activities, they reduced to 142 m3/day, year
2003;

1 Flow measurement, detection and reduction of leaks in water installations in Civil Engineering
Company oorezh.jBafarestide project, leaks in the installations were 562 m3/day, but
after measurement and leak detection activities, they reduced to 96 m3/day, year 2003;

1.5. Projects in irrigation sector

1.6. WB Small Scale Commercial Agricultural Development Project

Within he Wor Il d Bank Project ¢Smal l Scal e Comme
possibilities were analyzed for-sadftainability of irrigation system. Two pilot sites were selected,
LjiubuGki filed region i n FBHnalgzedpre3entstate withire f i |

the pilots, from the point of management, institutional, legal, technical and financial aspect that was
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relevant for irrigation system. It was estimated that present level of agricultural land use in pilots we
103 0 % i nkidngl 3689% i@ Trebinje. Water intakes were from natural streams, and rate of
abstracted water quantities was unknown. Present practice regarding institutional arrangemen
management, maintenance, collection rate and financing in both regions impbamiented
according to existing laws as in FBIH as in RS. Practically, those systems were mainly used a
managed by individual farmers, mostly without any supervision. During the war and after, within
muni cipalities Lj ub uw@dHlectioaofwatelchaegbsifram users so dysteme
stayed without any income needed for maintenance or capital investments. Based on analysis of t
current condition, this study gave following recommendations related to institutional and financial
arrangments, which would gradually providesedfainable functioning of this activity:

1 Institutional proposalsEstablishment of Water User Association for irrigation (WUA). These
associations represent an adequate organizational form of expressinyiagdraehnests, but
also taking over the responsibility of users of irrigation system and/or land reclamation system
Thus, and adequate and efficient management would be assured, as well as maintenan
financing and implementation of other activitieessacy for sefustainable functioning of
irrigation system.

1 Financial recommendation§heoretical basis and methodology for setting the water prices has
been suggested, as well as phase introduction of water prices based on suggested methodolc
In the first phase {2 years) should be maintained the way of determining the price of water as it
was before the war, i.e. fixed charge should be paid by the size of surface under irrigation syste
(regardless if it is currently irrigated or not) + varialoleMbich would be paid by the quantity
of delivered water. This variable part would be estimated/measured on the main water intakes
and the quantity of delivered water charged proportional to irrigated land surface. In the next
phase, after the fulfilmeof necessary conditions during the first phase, method of setting the
water price would be applied, based on real costs generated by users, taking into accou
guantities of consumed water, electricity and type of crop on the land.

1.7. Projects in industrial sector

Since the industrial production has been increasingly developing in the last few years, it will result
increasing of the water consumption. For that reason it is necessary to introduce timely measure
that will be in accordance with IWRM (Inéégd Water Resource Management) and WDM for this
field. According to this, it is necessary to involve public/private partnership in sector, apply targetec
subsidies/tax benefits for wasaving systems, establish depollution funds, provide awareness
raisng campaigns and training of managers, etc.

One of the possible measures that should be taken is introduction of cleaner production, i.e.
application of BEP (best environmental practices) in industry facilities. On one hand, these
measures can contribute significant BOD5 reduction, and on the other hand, bring economic
profit, i.e. savings of raw material, water and egemngyating products in these industries. Cleaner
production in B&H industries is introduced into national policy and strategyoals far t
accomplishing environmentally sustainable industrial development. Its application in industria
facilities in B&H is based, by adoption of set of environmental laws in B&H (FB&H and RS, in
2003), on EU directive for integral pollution preventidrcantrol (IPPC).

Application of cleaner production is not a usual practice in B&H industries. First activities in this
field were made during 2002, through |1 mpl en
product i ond EC rIFEB®irIOCountrie Program. Project was implemented by

nongovernment al organi zation oCenter for E
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