
WATER IN THE ARAB WORLD
Overall Perspectives on Countries and Regions

J A Allan

SOAS, University of London

ABSTRACT 4

INTRODUCTION:WATER IN THE ARAB MIDDLE EAST AND NORTH AFRICA 5

WATER SUPPLY IN THE MIDDLE EAST AND NORTHERN AFRICA 10
The waterendowment ot the countries of the region 10
Augmenting water suflptes in the future 14
Water provision for more numerous future users byre-atlocatton 15
New water• long-distance watertransport: pipelines, sea movement desalination, water

purification, andwater re-use 16
Long-distance water transport: sea movement 18
Desa«naffon 18
Water re-use andthepurification ofmunicipal andindustrial waste water 19
Water in fractured rock zones, andstructural instability from major faults of the region 23
Neither thedelivered cost of water norcapacity to pay for it is uniform 23

WATER DEMAND IN THE MIDDLE EAST AND NORTHERN AFRICA: EMERGING PATTERNS ... 28
Evolving patterns ofdemand 28
Measures tomodify and improve patterns ofwater demand 28
Application ofprinciples ofattocative efficiency 31
Systemimprovements toreduce water demand 31

A BRIEF OVERVIEW OF THE HISTORY OF WATER MANAGEMENT IN THE MIDDLE EAST AND
NORTH AFRICA 31
2000-2050 - Demand management: adjustment of demand to scarce surface waterand scarce

andexpensive groundwater 35

SOCIAL POLITICAL, INSTITUTIONAL AND LEGAL ISSUES AFFECTING WATERALLOCATION
AND MANAGEMENT 38
Water intheculture andsocietyof theMiddle East: themeaning ofwaterandits impact on the

management andpolitics ofwater 38
Water use and water law in Islamic countries 39
Islamic tradition and conservation 40

Culture and water in Arab countries 41

Some important features of thepolitical economyof water• a persuasiveexplanation ofcurrent
policy and practice vis-a-vis water Inthe region • a conclusion 41

REFERENCES 44

Page2 Water in the Arab World

ABSTRACT

The match betweenthe supply anddemand for water in Arab countries has been unsatisfactory since
the middle of the twenteth century and progressively more serioussince 1970. The paperprovides, first,
an overview of the waterbudgetsof the Arabcountries of the Middle Eastand North Africa and of
feasible augmentations of supply. Such additional water as has been engineered and managed inthe
second halfof the twentieth century will be even morenecessary during the coming decades. Secondly
it summarisesthe history ofwater allocation andmanagement in the region stressingthe shiftof
emphasis from engineering storage and supply to improving the efficiency ofdistribution anduse.

The paperargues for theurgentadoption of allocative and managementpractices whichwill direct
waterto sound and safe uses which will be economically and environmentally sustainable. Finally the
issue of demand management is identified as the approach whichwindominate the next decades, serving
as the means for waterauthorities inArabcountries to achievea measure of balancebetween supply
anddemand. It is recognised thatthe implementation ofwater allocation policies such as the
re-allocation of water from agriculture to municipal and industrial uses and demand managementpolicies,
will require major political adjustments. Such adjustments will require thatpolicy is madewith thecultural
grain of the peoples, rather than against it, taking into account their traditional viewson waterwhich are
Integral to theirculture.

Key words: water resources, waterallocation, water management, Middle East, NorthAfrica, political
economyof water,waterandculture.
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INTRODUCTION: WATER IN THE ARAB MIDDLE EAST AND NORTH AFRICA
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The availability of water has always affected life and livelihoods inthe Middle EastandNorth Africa.
Throughout history the peoplesof this region havebeen short of water in the summer, except for those
living on the banks of major rivers. Huge tracts havebeen waterless throughout the year. The river
valleys, together with the favoured tracts which received winter rains along the Mediterranean coast and
on the plains of northern Syria and Iraq, havealways been the most popular placesto reside. Therecrop
production was developed, as well as the economic andsocial systemswhich inturn ledto a sequenceof
civilisations, usually hydraulically based. The restof the region has been sparsely populated. The
economies of these drytracts made fewdemandson scarcewaterresources beforethe past halfcentury,
but their wateruse has risensince then, especially in(he past twodecades when new technologies
transformed the capacityto liftand move water.

The peoples of the Middle East areremarkable, notso much inthe scaleof the water shortages
which they have faced as inthe numerous ways In which they havecontinuously adjusted to deficiencies
in watersupplysince the days of huntergatherers. Concern has been expressed since the bronze age
about the reliability ofwater supplies inthe Tigris-Euphrates region. In Egypt In the Hyksos period (c.
1600BC), and in Mameluke Egypt (15th century AD) expeditions were sent to the upper Nile, as they
were inthe Ottoman period. The British were particularly attentive to Egyptian concernsin the late
nineteenth century andinthe 1929 Nile Waters Agreement theywereable to impose what proved to be
unsustainable constraints on their upperNile colonies in EastAfrica to refrain from using Nile tributary
waters. It is only inthe pastforty years, however, that ministers, officials andjournalists haveidentified
water deficiencies as being of economically strategic significance andhaveraised the level of regional
hydro-paranoia so that It hasbecome a potentially significant de-stabilising element in theaffairs ofArab
countries.

Byconcentrating public attention on the growing water gapandde-emphasising the demographic
explosion which is its cause, andat the same timebeing less than frank aboutthe remarkable economic
adjustments which national economies haveachieved inthe recent past,the political leaderships and the
region's selectively critical media have slowed the pace atwhich anyunderstanding of the real status of
resources andofthe real economic options have beenassimilated by leaders andpeoples. The
measures adopted to date, namely the non-sustainable over-use ofwater resources andthe importation
of food, aredamaging. In due coursethey will be abandoned in favour of strategies guided by principles
of water demand management.

The presentjuncture inthe region's water management history is partjculariy interesting because
such a thoroughgoing suiteof adjustments is required to re-shape water allocation and management
policies and practices to meetthe economic and political challenges posed by water shortages. To date
national leaderships andwater managing institutions of the individual countries of the region are unable to
provide the necessary inspiration to set newdirections and implement new policies at the pacedemanded
by the growing water resource gaps. New policies would be unpopular andagainst the interests of key
players inthe politics and the economies of the region.
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Nevertheless, throughout history adjustments totheavailability ofwater have beenthe rule. The
adjustments were initially madetotheabsolute shortages of seasonal water supplies andwere
manifested inthe location of populations andeconomic activity in favoured sites;further adjustments were
needed as naturally available andengineered water supplies proved inadequate to meet increasing
volumesand patterns of demand. These adjustments tookthe form of the development of newwater, but
since the early 1970smanycountries havebeen faced with such levels of watershortage thatthey have
hadto seek solutions outside the narrow confines of their national waterbudgets, drawing on their
respective larger national economiesandultimately on the international economy. The approach taken in
the following discussion will be first to direct attention to:

• the limited availability ofwater - that is the limited supply.

• the growing demand for water.

Secondly, the paper will show howadjustments have been and will continueto be made:

• by increasing the availability of water as well as moving Itto preferred locations by engineering
andtechnological interventions. The analysis will show thatthisapproach will play a decreasing
role in future.

• by improving the productivity of water use by delivering waterless wastetully and moreeffectively
and particularly by deploying more efficient methods of water utilisation bycrops at the point
whereirrigation water Isdelivered to the plant. Alsoby reducing waterlossesinsystems
delivering water to domestic andindustrial users. Thisaspecthas only beenaddressed to a
limited extentto date In the Middle Eastand North Africa and will be a major areaof focused
Innovation and investment in future.

Thirdly the analysis will indicate howin future the above methodswill be augmented by a suiteof new
approaches which will enablethe peoples of the region to utilise wateraccording to different and more
realistic assumptions concerning the value of waterand its placein their regional and national economies.
At the same time there will be a re-evaluation of itsstrategic importance as well as of the place of water
in theirinterests internationally. These approaches will include:

• the adoption of principles of aflocative efficiency which leadto the utilisation of water first in the
economic sectors which bring thebest returns to water, thatis, in industry andservices rather
thaninagriculture. Secondly water will be usedwithin eachsector in the productive activities
which generate sound economic returns - for example for crops which command a high price on
world markets rather than incrops suchas sugar, wheatand rice where other producers have
accessto free ornearly free water. A more controversial application of theprinciple would be
that ofusing water inthose parts ofriver basins where water could be used most effectively in
contrast with current patterns ofusewhere evaporative andtransprational processes lead to
extreme water losses. It is recognised that such arguments are unlikely togain currency as long
as conventional attitudes to resource ownership prevail, and In the almost complete absenceof
water markets for thewater flowing in international river systems. The recent agreement between
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the Government of Lesotho and the Government of South Africa, where the formerhas
undertaken to sen a secure volume of waterto its downstream neighbour is a welcome
precedent. (Agreement between Lesothoand South Africa, 1991)

• a number of technological and institutional instruments which together will enable principles of
demand management to be integral to the allocation and management of water. The
technologies will include monitoring and metering of water use as well as the improvement of
distribution systems and water treatment and re-use. Improved institutions win be even more
important than new and improved technologies as these wit be needed to ensure the effective
deployment of both the engineering and the managementinstalments. The latter will include
economicand financial instruments(markets for water),and regulatory and legal frameworks.
Such measures will reducethe use of waterin municipalities, industries and agriculture so that
therewiN be sufficient safe water to sustain the health as wet as diverse andadequate
livelihoods for the peoplesof the region. Property approached itwill also be possibleto ensure
thatthe environment will also be secure and sustainably managed. (Lutzand Munasinghe, 1991;
Pearceet al 1989;Pearceand Turner, 1990)

Table1 shows the major factors which must be considered in the interdisciplinary approach which
scientists as well as politicians, bothnational and international, necessarily mustadoptif they are to
provide for individual countries and for regions as a whole, systems of wateruse whichwill be
economically sound, socially and politically acceptable, safe intermsof ensuring health, and
environmentally and ecologically sustainable. The political leaderships inthe region have not yet adopted
the principles implicit in such an approach in allrespects,but they have had no option but to adopta
number of them despite appearing in their public statements on food security to claim thatthey have not.
(Allan, 1983) This contradiction has been possiblebecause wateris only part of the natural and other
resource endowments which make up a national economy. Economies as a whole, sometimes with
outside support, have been sufficiently strong to overcome the potential constraintsof waterdeficits.

Economies can substitute for scarce resources in one sector with resources mobilised in other

sectors. A crude indicator of the effectiveness of the management andoperation of a national economy
is its capacity to substitute for a scarceresource. Despite the difficulties which politicians, officials and
especially water users in general have with the non-Intuitive notion of substituting for water ina national
economy,Ithas in practice proved to be possibleto achievesuch substitution in a variety of ways, albeit
unrecognised, in the Middle East and North Africa.

Inthe oilrich countries for example,energyresources are used to createfresh waterby desalination.
But desalination produces only tensof millions ofcubic metres ofwater per year outof theapproximately
150 billion cubic metres (150 cubic kilometres) ofwater usedannually by Arab countries, orvery much
less thanone percent of the total waterbudget of Arabcountries.

The system which has Indirectly mobilised massive volumes of water, perhaps five hundred timesas
muchas that produced by desalination, is the familiar device of world trade in food. The author estimates
that intheearly 1990s fifty cubic kilometres ofwater per year were imported 'in food' into theregion -
equivalent to theannual flow of the Nile in Egypt and toabout 30 per centof the region's total annually
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available surface water. Such figures show that international economic systems In which the region's
public and private enterprises play their part areextremely significant inenabling the peoples of the
region to enjoy their 'entitlement to food'. (Sen, 1981) The governments of the region havebeen
particularly successful inachieving theeconomic andpolitical stability which depends to some extent on
their capacity to deliver thisentitlement which isno longer possible onthebasisof indigenous water.
The collective achievement ofMiddle Eastern and North African governments inthis regard contrasts
markedly with the capacity ofthegovernments of other regions, sometimes better endowed
environmentally, to provide food entitlements for their peoples.
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Table1 (notsupplied as of 8/15/93 on disk; inWord printout)

Page8 Water inthe Arab Worid

WATER SUPPLY IN THE MIDDLE EAST AND NORTHERN AFRICA

The water endowment of the countriesof the region

ft is extremely difficult to draw upa schedule showing thewater budgets of thecountries ofthe
Middle East and North Africa which wouldwithstand scientific, never mind political, scrufiny. Scientists
areaware that many ofthedata have notbeenadequately researched, andmore important, thatheroic
assumptions are involved in theestimates ofgroundwater and especially in that very important part of the
water budget for some countries which derives from rainfall. A proportion of such precipitation infiltrates
thesoil profile andis retained there. Such water, occurring naturally insoil profiles, is amongst the most
precious of all renewable natural resources as soil water provides theessential starting point inthe food
chains present inboth natural andagro-ecologies. Naturally occurring water coming as a free good
through rainfall is not equally allocated in volume orreliability amongst thecounties and populations
residing ontheEarth's surface. Thecountries andcommunities ofthe Middle East and North Africa
have been, andwill continue to be, particularly ill-provided.

In addition a high proportion of all rainfall fans on tracts which cannot be cultivated because of the
steepnessorroughness of the terrain andas a consequence the proportion of rainfall which forms usable
reservoirs of soil moisture represents onlya tinyproportion of the depth of waternaturally precipitated.
Of the tens and sometimes hundreds of cubic kilometres of water which falls on each of the countries of
theregion only fractions ofbetween oneand tenper centendsupin thetissue ofvegetation and crops of
economic significance. Nor canthis position be expected tochange significantly infuture inthat climate
change istoodifficult to predict (Conway, 1993), and In any event such change would be small compared
with other elements on boththe supply andthe demandside of water budgets in the region.

The elementof national water budgetswhich is most reliably monitored in Arab countries is gross
surface run-off. Gross figures of surface run-off can,however, provide misleading impressions of the
water security ofa country inthat thecapability ofa water resource to provide thebasis for economic
activity and further economic multiplication depends ona large number ofassociated geographical and
economic variables. Itis becoming increasingly clear thatsuccessful and economically effective
development ofsuchsurface resources depends on social and political circumstances as muchas on
factor endowment Traditional perceptions and political institutions, bothof which evolved in periods of
water surpluses, are proving incombination tobe a very dangerous inspiration for those allocating and
managing water In the contemporary Middle East and North Africa where the problem is howto respond
radically and constructively to severewater deficits.

Geography alsoplays a role butby no meansa determining one. The shapeofthe terrain andthe
location and seasonality of rainfall andsurface run-off havedetermined, andwill continue todetermine,
whether water can be stored, and together with technology, win determine whether its distribution can be
economical. For example, Egypt andthe Sudan have fewsites to engineer water storage; Ethiopia has
many. Some geographies makethe use ofwater difficult inthe country where Itreaches the surface.
For exampletie springs at the foot of Jebel Sheikh- the Hasbani, the Dan and the Banias, takenby
Israel withthe rest of the Golan In1967,were of tittle use to Syriabefore 1967because of theirposition
and elevation. Their waterswere for a period, therefore, destined for use by Jordan in the mid-1960s
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until the project toengineer thewater totheYarmuk River was interrupted bytheIsraelis. Many
countries inthe region havewater inrelatively low lying surface water systems while their main
populations preferto livein highand otherwise more habitable tracts. Jordan's surfacewaterin the
Yarmuk and the Jordan rivers, the majority of national water, flows at elevations 1000metresbelowits
main urban centres; thecost of lifting itthe major concentrations of population could be overUS$1. per
cubic metre. Libya's future water lies1000 kilometres to the south of its major population zone (Allan,
1989b).

Table 2 provides some estimates of thewater resources of thecountries of the region. The reliability
of thedate is limited, butthe information offers a perspective ona number of typesofwater economy.
Notably, they can be categorised according to the extent to which they are in surplusorin immediate and
long term deficit.
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Table 2 notsupplied on disk; provided on paper inWord 5.1
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Table 3 The status ofthewater economies ofthe region with respect to toe
respective countries

Economies In
water surplus

OH economy

Iraq

Non-oi/

Lebanon

The Sudan

[Turkey]

Economies in Immediate

or long-term water deficit

Oil economies

Saudi Arabia

Kuwait

UAE

Qatar

Oman

Ubya

Partial oil

Egypt
Yemen

Syria
Tunisia

Algeria

Non-oil economies

Jordan

Morocco

pagell

strength of the
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According to theinformation summarised inTable 2 andtheanalysis of theeconomic
circumstances in Table 3,itisevident that water resource availability isa serious and urgent issue for
Egypt Jordan, theYemen, Syria and the Maghreb countries. For all ofthem, itisan important orvery
urgent issue with respect toagriculture, and Jordan, theYemen, Syria and theMaghreb countries have
difficulties in supplying reliable water todomestic users inthecities inthesummer. Ubya amongst theoil
rich countries also has problems with urban water supply as does Iraq in its current economic and
infrastructural predicament in theaftermath ofthe 1991 Gulf War. All theoil rich Arab countries except
Iraq have water deficits, but such deficits can beaccommodated within these relatively strong economies,
which have the capacity toimport water or to utilise expensive water such as that pumped from deep
aquifers orconverted from saline orbrackish supplies.

Augmenting watersuppliesin toe future

The governments ofArab countries, both their political leaderships and their officials, inpublic
statements at least, are still very much committed toaugmenting national water budgets with newwater.
The most popular means toachieve this end inthepast, especially inthepresent century, was tocontrol
surface flows bycreating multi-purpose reservoirs. Such activity is still very appropriate for upstream
neighbours inthe Nile and Tigris-Euphrates catchments. Turkey is well advanced in creating such
structures (GAP, 1990), and Ethiopia would very much like toembark ona similar programme (Abate,
1992and 1993). However, thisapproach is no longer an option for the Arabcountries ol the Middle East
and Northern Africa.

Bytheendof thetwentieth century there arefew ornomajor dam siteswhich would store water
for power oragricultural purposes inthe ark) and semi-arid Arab countries. Those sites which could be
said to exist such as the Meroe (Fourth Cataract) siteinthe northern Sudan, areeconomically and
internationally very controversial. Storing water insiteswhich generate evaporative losses ofthree
metres depth ofwater annually from thesurface areas ofreservoirs isnolonger regarded as
economically feasible in river basinswherewaterhas become scarce.

In theabsence ofopportunities to deploy conventional engineering practices ofcontrolling the
storage and distribution of flowing surface water, governments and water managing institutions have had
toseeknew water inother parts ofthe hydrobgical system. An approach favoured bythose who would
benefit hasbeen the drainage ofwetlands. The best known project is the Jonglei Scheme which was
designed to yield annually four cubic kilometres ofwater tobe shared equally bythe joint investors inthe
scheme, Egypt and theSudan. Theconstruction stopped inthe early 1980s as a result ofviolent
opposition bythe local communities who did not want their livelihoods and ways oflife changed bythe
draining ofthe swamps ofthe Sudd, and especially not bythe proposed second stage oftheproject
(Howell et al 1988, p462, Collins, 1990).

In contrast the scheme todrain the swamps in the lower Euphrates in Iraq isgoing ahead rapidly
atthetime ofwriting. Here the politics and thepurposes ofthedrainage are different from those In the
south of the Sudan. Mobilising new water Is only a minor factor. However, theactivities in thetower
Euphrates are interesting in that they contribute evidence tothe debate onthe importance ofwetlands
which is beingpressed by those International institutions concerned with the conservation of natural
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resources and their ecologies as well as with toe preferences of the people who havecreated unique
waysof life. In thecaseof southern Iraq, traditional interests are being Ignored bya central authority, the
Iraqi Government and itsagencies, which have toe power tocoerce local populations toaccept the
environmental impacts of drainage (North, 1993). The decisions to drain havea number of complicating
political factors linked to national securityperceptions of the Iraqi leadership. The intentis to prevent
cross-border infiltration by those usingthe waterways of the marshes, which liein some cases across the
international border with Iran. In addition the leadership wishesto constrain, andultimately prevent
totally, elements of Iraqi's Shi'a opposition from using the marshes as a refuge.

More broadly, the option to drain marshes is being severely restricted by the International
community which hasduring the pastdecade becomeincreasingly concerned about ecological issues.
Wetlands are no longer regarded onlyas water resources ripe for development. Theyare Integral to the
survival of local wild-life and often essential for Intercontinental and inter-regional migration of species,
especially birds. The economic impactof such changes of opinion are difficult to quantify, as are the
benefits of maintaining wild-life and species diversity, but the effect on decision makingby International
agencies has become verydear and it is tending to favour non-intervention especially after the 1992
UNCED conference (UNCED, 1992).

With toe possibility of mobilising new water from surface flow having become unfeasible
economically and politically, it has been natural to develop accessible groundwater and then to search for
further suppliesof water which can be economically exploited. The region has massive groundwater
reservesand these havebecome accessible with the emergence of technologies to detectand engineer
them and of economiesto provide the necessary capital to developthem. Unfortunately, it is expensive
to appraise both toe quantity and the quality of extensive groundwater aquifers, and there are no
comprehensive and reliable data on the extentand usability of the region's groundwater (Edmunds and
Wright, 1979;Uoyd, 1990;UnitedNations, 1973 and 1961). Groundwater resources are nevertheless
very extensive indeed, especially in Northern Africa inthe vast Intercalaire formations which underiie parts
of Algeria andTunisia (Unesco, 1972). Thegroundwaters of Libya arerelatively well researched andthe
Libyan authorities have experimented with tositu development as well as with the construction of major
watercarriers to movewater from remotedesert locations to centresof population at the coast (Allan,
1981,1983,1988,1989a and 1969b).

Water provision for morenumerous Mureusers by re-allocation

Later sections will dealwith toe possibilities of freeing for the morenumerous Arab water users of
the future by re-allocating water from economically water-inefficient applications, such as irrigated
agriculture, to water-effective sectorsand uses. Such an approach does notcreatenewwater but itdoes
provide a sound basisfor both policy and practice inthe utilisation of the region's scarce water. The
argument restson theinescapable dutyof future governments andwater authorities to provide domestic
andmunicipal water for thelarger populations of the future, especially urban populations inthedecades
ahead. Fortunately, there area number of technologies which could be more extensively deployed than
at present if the costs of supplying waterwere to be met by the municpal users.
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The possibility of gaining water from existing systems to provide supples tor additional usersIn
other sectors where higher economic andsocial returns existwin be an increasingly important strategy
but such strategies have notyet entered the policies of Arab governments orthe watermanaging
institutions of Arab countries. For thereasons already discussed inthe preceding paragraphs as wet as
In toe following analysis of toetraditional place ofwater inthe economies andcultures of the region such
policies aredifficult toadopt and deploy. For those who consider thatnewwater is the only solution and
that the political problems ofre-allocation areinsurmountable toe approach of reallocation is notyeta
relevant option. For thoseonthe other hand who consider thatserving the interests of as manyeffective
waterusers as possible is themajor issue thenthe re-allocation of waterwin be a major feature of their
future water policies, (is thismaterial repetitive ofwhat will follow, oroutof sequence?)

Newwater• long-distance watertransport: pipelines, sea movement desalination, water
purification, and waterre-use

One Arabgovernment has gained experience in financing and engineering a watertransport
system at a national scale. Libya's Great Man-Made River is a boldattemptto addressthe water deficits
of its coastaltractby moving waterfrom itsaquifers belowthe deserts of the south,since to srfu
developmentthere has proved to be socially and institutionally difficult as wen as non-economic. The
pipelines havebeen designed to convey between twoandthree cubic kilometres ofwater peryear which
far exceedsthe present approximately 1.5cubic kilometres of national usage(Allan, 1969a). Themost
notable feature of Libya's water-carrier is toeeconomic andtechnical challenge associated with the
project. The project was aneconomically digestible enterprise whenthe decision to go aheadwastaken
at the end of the 1970swhenoilincome was buoyant, ft became progressively moreuncomfortable as
the economyweakenedwith the decline in oilincome during the 1980s, it could be argued thata more
modest project, to meet a future demands for municipal andindustrial water only, wouldhave been more
appropriate, especially as itsUS $1. percubic metrecostmakes the delivered water toocostly for
economic crop production. That irrigation use still figures in Libya's water allocation plans confirms that
Arab governments havenotyetgrasped the irrelevance of expensive water toagriculture despite almost
three decades of contrary counsel. (No protest on mining aspects?)

Such projects can only be contemplated by stateswhich havestrong economies where users, or
a subsidizing government can bear the high costofdeveloping anddelivering thewater. Ubya was such
a statewhenit planned andcommissioned theconstruction in 1979/80 at the height of a surgeinoil
prices and itsown revenues, but Libya's experience thereafter in the 1980sis a parable whichother
leaderships in the region should observe closely.

Libya's revolutionary leadership tookpower in 1969 during a phaseof rising prosperity. Resource
mismanagement coststhen were unaccounted noise amongst the rise, sometimes veryrapid as in 1973
and 1979, in income derived from oil. For an increasingly prosperous Libya, itwas possible to
contemplate high cost solutions to its water problems. The Great Man-Made River project wasembarked
upon with a first phase costing about 15per centofoneyear's oil revenues earned in1980 ($US 238).
Further phases and related investments were tocost atleast four times this sum. Devoting about 12per
centofGDP over a period ofa decade to securing thenation's strategic water supplies wasnotan
unreasonable prospect Unfortunately the parable took a very different direction when during the1980s
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Libya ceased suddenly tobe a rich nation. Revenues fell toonequarter oftheir 1980 levels and the
strategic investment inwater security began todominate the national economy even though the
construction schedulewas extended to two decades rather than one. Much the most disturbing feature of
theparable is not so much thedramatic change in economic fortunes as theunwillingness ofthe Ubyan
leadership toshift its perception ofthevalue as well asoftoe cost ofdeveloping itswater resources with
respect tothe changed economics ofthe 1980s. The intent olthe Libyan government atthe time of
writing is still to devote a high proportion ofthecostfy water, delivered atthe coast atanestimated cost of
US $1. per cubic metre, to irrigated farming. This isdespite theimplied economic folly ofdevoting over
US $10,000 ofwater per hectare (not tospeak ofother inputs) toproduce crops which will yield only US
$1,000 to US $2,500perhectare.

The Libyan example isan extreme case ofthe political interests ofleaders and those ofminority
constituencies over-riding medium and long-term national interests, ft isalso anexample oftheinability
of leaders andopinion formers todisggregate water supply according tocostandtodisaggregate water
demands according tothecapacity ofvarious usestobear thereal costs ofwater Inputs. The special
significance ofLibyan caseisthat the extreme contradiction between thecurrent politically driven policy to
mis-allocate water andtheunderlying economic forces associated with developing and transporting deep
and distant fossil water is tobe exposed during a period ofeconomic weakness rather than inanera of
continuing oil derived prosperity. The economic stress ofoperating asystem delivering water toa
non-viable irrigation sector will be unsustainable and toe consequences of mis-allocation will not be
submerged in the surge of funds available in toe1970s. Libya's rich country approach towater resource
development is no longer fits its economic circumstances.

The Ubyan experience tells usa great deaf about the relevance ofwater-carriers tosolving the
water resource problems of theregion. They can deliver significant volumes ofwater, approaching two
cubic kilometres per year in theeast ofUbya and about one cubic kilometre in thewest. These volumes
are almost twice Libya's 1993 water usage. Even more important than themodest though significant
volumes ofwater delivered isthehigh cost ofthe water. Poor economies will have theresources neither
to finance thedevelopment thewater carriers nor tooperate them. On thedemand side only the
domesticand industrial users will be able to bear the costs of such waterand then onlythose in strong
economies.

Other national water pipeline projects are active. Water tor Aleppo, about 80 million cubic metres
per year, is already conveyed by pipeline from Lake Assad. In Jordan toeproposed project tomove
water from the Disi aquifer ontoeSaudi border Is atanadvanced stage In what isalways a protracted
suite ofauthorisation andfinancial preliminaries. The destination of thewater win be the domestic and
industrial usersof the Amman urban areawhosuffer restrictions annually, andsevereones indrought
years. Both projects deliver orwin deliver expensive water.

International water transfers by pipeline have significant potential buttodate havenotbecome
operational. This is surprising inthat relatively small volumes ofwater can beofgreat significance to
countries trying to manage onwater budgets ofunder onecubic kilometre annually. Jordan andmostof
the states of the Arabian Peninsula make do withless, and Palestine would be another entitywithvery
modestwater resources. International water carriers have notbecome operational because of their
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perceived strategic vulnerability. Such fears have beengiven substance bytheoutcome oftoeArab
initiative inthe early 1960s to prepare for thetransfer ofwater from the Banias spring, a major spring
feeding the Jordan, across Golan andinto theYarmuk to increase toevolume ofwater available to
Jordan's irrigation schemesinthe Jordan Valley. Military intervention by Israel Interrupted the
construction andmost Arableaders feel that similar fates would befall otherinternational projects. These
considerations haveshelved the Turkish Peace Pipeline proposed inthe early 1990s, which couUconvey
significant volumes ofwater - about two cubic kilometres - from sources insouthern Turkey that areofno
immediatevalue to Turkey.

These three caseshighlight thedifficulties facing thosemaking policy onwater intoe region. The
sources of newwater areneverunencumbered. They areeither politically insecure, meager inquantity,
or ill-located and therefore difficult to develop, andsometimes theyaresubject toa combination of these
disadvantages.

Long-distance water transport: sea movement

The transport ofwater from water surplus regions will continue to receive attention andwill be
stimulated totheregion as a whole by studies and innovative engineering experiments inTurkey. Turkey
has regions enjoying water surpluses but also has areas ontoe mainland, and in neighbouring Cyprus
which itwishes to support, which suffer seasonal andaccelerating water deficits. As a result,
technologies are being testedwithin toe national economy of Turkey which win demonstrate the relevance
of sea transport of water overdistances significant also to users in Arabcountries on toe southern shore
of the Mediterranean andbeyond. Thewater could be modestly priced, inthe order ofUS $0.20 per
cubic metre (including development, operation andthe provision ofcapital), according to thedesigners of
the Medusa Bag project. This is an unattractive cost toragriculture but a very favourable cost to supply
coastalurban settlementsand coastal industrial complexes such as in toe countries of toe Maghreb,
Libya andeven inthemore distent Gulf (Cran, 1992). Important to note is that thevolumes ofwater
being discussed byTurkey arevery significant to many national entities inthe Arab world. TheUS$0.20
cost percubic mete isbasedon the transport of 250 million cubic metresperyear over650 kilometres,
with additional water handled inthe same system costing only10cents percubic metre(Cran, 1992, p.8).
Amountsof only 100million cubicmetresof waterannually arevery significant to Jordan and the putative
Palestine as well as to the citiesof the Maghreb and Ubya.

Desalination

Desalination is another sourceof potential new water for a limited rangeof uses. Thereare Arab
countries suchas AbuDhabi wheredesalinised wateris used as if itwas notcosting overone US $1. per
cubicmetre insectorswith negative economic returns. AndAbu Dhabi Is the extreme exampleof toe
imaginative useof expensive desalinised water to provide green amenity inits urban areasandalongside
itsmajor roads. The city of El Ain inAbu Dhabi isa remarkable garden city inthemiddle of thedesert
served by a mixture ofgroundwater anddesalinised water. A feature of the Abu Dhabi water economy Is
that reused municipal water is an elementinthe water budgetand processedwastewater is a significant
contributor to the supply for the gardens and green areas in the citiesof the emirate.
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Desalination is a technological option for all Arab countiesbutonly an economic one If there are
oil orother revenues tosubsidise building andoperating thedesalination plants. Operating costs vary
according thecostofthe energy usedandit isbeing suggested that plants could be built to produce
desalinised water for less than US$1. percubic metre. Oil exporting countries havecheapenergy and
the optionto devote their energy resources to desaJinising water. Desalinisation has toe advantageof
providing a measure of securityin watersupplybutas shownin the 1991 GulfWarthe desalinisation
plantsare extremelyvulnerable to attack from the airor by missileand they can be seriously threatened
by off-shore pollution.

An important part of the desalinisation scene is the improvement of brackish waterrather thanthe
verysaline waters off-shore of Arab countries. Brackish waters range from thosewith 1500parts per
million of total dissolved solids(ids) which are usable on manycropsbutnotconventionally for human
consumption, to waterswith 5000 (ppm of ?) tds ormore. These waters are verymuchcheaperto
improve for municipal and industrial use thansea waterwith35,000(ppm of ?) Ids or more. Countries
with serious water deficits sxh as Jordan, with limited economic options, are looking closelyat the
purification of brackish wateras a viable economic option.

Water re-use and the purification of municipal and industrial waste water

The re-useof water occurs naturally especially in irrigated farming andtoe use of treated
industrial and municipal waste water is becoming common at least in pilot schemes. The hydrological
cycle moves waternaturally from channelsto the soiland then intogroundwater flows and storage. The
Egyptian irrigation systems have been engineered in particularly favourable geomorphological
circumstances in naturally well drained alluvial deposits which allow toe re-use of water between two and
four times during the flow of Nilewaters from Aswan to the Mediterranean Sea. This natural use is not
countedina formal economic waybut itdoes play a part in enabling Egyptian engineers to argue thatthe
average annual volumeof water required to irrigate a hectare is 10,800cubicmetres perhectare(4500
perfeddan - a feddan is almost equal to an acre). This is possibly an optimistic estimate but itdoes not
differ greatly from the figure derived from dividing Egypt's estimated annual wateruse inagriculture of c.
38 cubic kilometres by toe estimatedarea irrigated of dose to 2.9 million hectares (c. 7 million feddans),
which givesa figure of c. 13,500 cubic metres perhectare. These water re-using practices in irrigated
farming enable an overall water efficiency of over70 percent,which compares veryfavourably with any
systemeven where advanced systemsofwater distribution anddelivery of water havebeendeployed.

Another way of looking at water re-useis to estimate the grossequivalent of toe water ina
system In which thereis significant water re-use. In a country such as Egypt itcould be estimated that
the waterapplied annually to its Irrigated fields is muchgreater than the nominal 38 out of the 55.5cubic
kilometres shown In national statistics. Depending on the assumptions concerning consumptive use by
the plant andtoe returns to groundwater and thedrainage channels from the volume spread, sprayed and
dripped onto Egypt's crops would notbe less than 60cubic kilometres anditcould be as high as 80
cubic kilometres. These figures when usedtocalculate thewater applied per hectare produce an
estimate of 20,700 cubic metresperhectare (8,600 cubic metres perfeddan) and27,600 cubic metres
perhectare (11,500 cubic metes per feddan) which aredose to the numbers calculated to be necessary
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for effectiveirrigated crop production by consulting engineers in the international agencies (Aboukhatod et
al, 1975, pp 41-51).

Egypt Isexceptional inthe region inits agricultural water re-using practices, however, partly
because waterin such quantities as inthe Nile system exist elsewherein the Middle East only in the
Euphrates and Tigris systems in Syria and Iraq. Here, however, the terrain and soilqualities traversed by
the rivers are much less amenable to agricultural use. The hydraulic circumstances are different intoat
effective drainage is muchmore difficult to engineer andthe soilsare saline and expensiveto reclaim. In
otherArab countries surface flows are minor inscaleandnowhere are the hydraulic and soil
circumstances as favourable as in Egypt for agricultural water re-use. The effecton water quality of
re-using water in irrigation systems Iswell understood andthere is a progressive deterioration inwater
quality withthe number of soil profiles infiltrated by toe water. Waterwhichenters the system at Aswan
at 300 ppm of total dissolved solidsemerges at various points in the system at progressively higher levels
until it reaches the drains at the northern end of the Delta at toxiclevels over 2000 ppm of tds.

Mostgovernmentsinthe region are looking at the treatment and re-use of urban and industrial
waste water. Only the Gulf countries have hadtoe capacity to incorporate these important recovery
systems in their water management practices partly becausethey have the resources to implement the
expensiveengineering but also becausethe volumes ofwater to be teated are modest. In Egypt, Cairo
has recently attended to handling its wastewater with a new major sewage system and close
consideration is being givento the construction of sewagetreatment which would yield twoto three cubic
kilometres of waterannually of a quality adequate for crop production. The uneasiness of people
throughout the world aboutconsuming products produced withteated urban waste-water Is a
socio-political challenge for governments andnational andinternational agenciesattempting to encourage
the utilisation of such treated water. That people adamantly oppose the use of waterteated in proposed
plants does not preventthem from simultaneously feeling an irrational sense of security when consuming
waterteated in older plants which for decades have improved many-times-used Nile water, water which
intraversing the Nile systems after leaving Aswan, hasbecome very far from pure by thetime itreaches
Cairo.

The volumes ofwater handled inurban andindustrial waste-water systems areinabsolute terms
small, onlybetweenten andtwenty percentof the total water in the regional system. In Egypt the actual
volumeof teated waterwhich couldenterthe system will be smalland even if allurbanwaste waterin
the country were to be teated such waterwould onlyamount to between 3.6 and 5.4 percent (for an
assumed water treatment producing twoand threecubickilometres peryear respectively) of the total
waterin the system. As indicated inthe preceding paragraph the estimates of the amountof water
utilised in Egypt varies according towhether oneconsiders only the water which entersthe system(55.5
cubic kilometres peryear) orthe total water which is utilised through 'natural' re-use andengineered
agricultural re-use(60-80 cubic kilometres peryear).

The notable feature concerning Egypt inTable 4 Isthattoe proportion of waterwhich will come
from toe various endeavours to mobilise expensive newwater will be a small proportion of the water In
the system. The calculations underestimate thecontribution of anywater which might be jointly
developedby Egyptand the Sudan in thatanywaterthatenters Lake Nasser/Nubia is worth at least50
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and 100 percent morethan Itsoriginal Input volume as a result of re-useIn the Egypt's Irrigation system.
Onthe other hand the losses In evaporation during storage inLake Nasser/Nubia could alsobe
consideredand these wouldreducethe volumecontributed by between fiveand fifteen percent. Lest it
be assumed that the Egyptian case can be extrapolated it is relevant to compare the position in
immediately upstream Sudan which contrasts markedly because of environmental circumstances there.
Thereis effectively no natural water re-useinthe Sudan'smajor irrigation scheme, the Gezira Scheme,
because of the nature of the blackcotton soilswhich prevent deep infiltration. Water stays on or nearthe
surfaceand there Isa tendency for excessive applications of waterto be wasted through evaporation.

TheJordanian case isvery different The sources ofnewwater from municipal re-use though
small involume would be verysignificant In termsof the national water budget. The treatment of urban
waste water would bring at leastas muchnew water as the water saved through Improvements in the
systems of distribution, and of coursecan be addedto savings in distribution. The important figures to
note, however, are the proportional contributions likely to be madeto the total national water budgetby
such new sources of water. Relatively small volumes of waterof 0.1 cubickilometres per yearare
significant to national entities suchas Jordan andthe putative Palestine as weH as to the Arab Gulf
states.
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Table 4 Estimated proportions of potential teated urban and Industrial wastewater of estimated
future water in Egypt andJordan

EXISTING WATER

Water In agriculture
available Single With

use re-use

TOTAL NEW WATER

From

TOTAI

Country km3 km3 km3 km3

From From urban of an

improved Jonglei I waste-water water
systems (unlikely treatment includ-
» irrig- to be com- ing all
ation effic- Dieted! re-used
iency water

km3 km3 % km3 % km3

(ofZ) (ofZ) 2

EGYPT

Usual

estimates 55.5 38 55.5

Scenark

Low
High

i

5

10

2 32% 2 32% 62.5

2 32% 4 6.4% 64.5

Accounting
for agric
ultural

re-use

55.5

Scenario

38 Low 22

High 42
77.5

97.5

Scenark
Low

High

1

5

10

2 2.5% 2 32% 79.5

2 2.0% 4 4.0% 99.5

JORDAN From fossil

Usual

estimates 0.8 0.6 0.8 0.1

resources

Scenarios

0.1 8.3% L02 16.7%
12

1.4

0214.3%H0.4 26.6%

Sources: Column Aofficial date from the Ministry ofPublic Works and Water Resources of Egypt and the
Jordanian Water Authority. Other figures areauthor's estimates.
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Water infractured rock zones, andstructural instability from major faults of theregion

The widespread search for oil since the 1940s revealed that there are vast reservoirs of
groundwater throughout northern Africa andArabia, unfortunately often In difficult to develop aquifers
(Wright et al, 1971; Pallas, 1960). Inthe past twodecades itbeen argued thatthereare subsurface
zones orconduits traversing vastdistances within the surface formations of the sedimentary mantle of
north-eastern Africa (Ahmad and Eddto, 1975). Whether some of the remote groundwater is still being
recharged, as argued by Ahmad for the Kufrah aquifers (Ahmad and Eddto, 1975), is unresolved because
techniques to detect subsurface conduits have notyet been developed at this stage.

Subsurface flows of water havebeen given attention inthe recent past due to toedetection of
zones of geological stress inwestern California inwhich fractured materials form significant subsurface
channels for groundwater flows sufficient toaugment thewater supplies of the severely water stressed
communities of coastal California The samedetection techniques, involving the processing of satellite
imagery and structural geological surveys, are beingdeployedin waterscarceJordan where it is hoped
that the zones of stess associatedwithtoe major rifts of toe Jordan Valley and DeadSea will contain
subsurface water (Anderson, 1993). The geological indicators are,unfortunately, not favourable inthat
the zones of stess being examined in Jordan are for the most part far below sea leveland inaddition ill
located vis-a-vis toe centresof population andwaterdemand. Moving Disi groundwater from toe
southern border to Amman is already a deterringly expensive prospect; to develop water from even
deeperlevelsin the fractured zones is even less likely to be economically feasible

Neither thedelivered cost of waternorcapacityto pay for it is uniform

One of toe problems facing discussion of water in the Middle Eastat a macro-scale is the
inevitable tendency to consider national waterbudgetsand the augmentation of supplyas Ifall water
uses couldbe considered ina single category. Water canbe categorised according to a number of
criteria associated with toesupply of toewater as well as with the another suite of criteria having todo
with demand. Onthesupply side, water availability canbe categorised interms ofvolume, reliability,
quality, andcostof delivery, as welt as whether itcomes as rainfall or from indigenous surface flows,
cross-border surfaceflows, groundwater storage, cross-border sub-surface flows, re-usedwater,
desalinated water, imported water as water and finally imported water in the form ofother imported
products.

With respect todemand water canbe categorised according to verysimilar criteria to those
relevant to supply. These criteria are to do withthe requirements of different uses of waterin terms of
volume, reliability (both environmental andpolitical reliability), quality andcost for various uses and
sectors. Theeconomic context inwhich water supplies and water demands areexpressed are also
relevant.

Water enters the national water resource budgets in different volumes, qualities and costs and is
more orlessavailable for economic and social useaccording to Its location. On theother hand water
requirements for particular usesvary greatly with respect tovolume, quality and cost. Intuitively, itwould
seem appropriate tomatch the characteristics ofdemand tothose ofthe supplies currently available or to
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those supplies which could bedelivered through technological and/or economic interventions. The
analyses inTables 5 and6 illustate thedifferent types ofwater which could be available to states onthe
supply sideas well as thecharacteristics ofthewater demands for the major uses ofwater innational
economies.

Where there are unlimited supplies of water of high quality there isno problem in matching
supply and demand. Such circumstances only existed in the past in theMiddle East By 1970 ail Arab
countries were facing difficulties, in some cases already serious, such asthose in Egypt and Jordan, in
matching supply and demand despite heroic efforts to augment supplies and control their reliability
through works suchas the Aswan High Dam.

A major problem affecting those responsible for addressing thenational water deficits and
considering how toaugment national water supplies isthat they approached toewater issue as ifall
water was the same and all users equally entitled tofree water. In practice cheap water isalways limited
andnewwater is almost always going tobe expensive orvery expensive inarid countries, unless ttiere is
somebreakthrough insolar energy generation applied towater purification.

If one approaches the problem ofwater deficits using the analyses provided byTables 5and 6
for matching disaggregated supplies and disaggregated demands ft isclear that no Arab country has a
water shortage with respect totheir municipal andindustrial needs. There is sufficient water, some of it
expensive, for non-agricultural uses andwhere newexpensive water is orwill be neededto meet toe
increasing demand for municipal and industrial water itwin beable tobereallocated or the high costs of
development afforded.

The problem lies in the politics. No political leadership nor any traditional high volume users of
water are prepared to disaggregate either the supply orthedemand for water.
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Table 5
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Ananalysis of types ofwater availability - water supply - with respect to their costof
delivery andreliability ofwater supplies inArab countries andshowing relevant uses
vis-a-viswater deliverycosts

Volume Reliability Reliability Quality Costof Water
- environmental political delivery type

& technical

Free or low costwatersuitable for all types of use induding irrigated farming

Rainfall
•••** **** »•»«•

Indigenous
surface flows

******** •*** ••••

Cross-border

surface flows

• no control

• engineered

«b. #«*# * • ***« *•*•

• t~ *••• *•••• • •••* *••* A*

Cross-border sub

surface flows •to" **""""" "•" A2

Groundwater -

renewable

• from less than

100 m depth
(short term)

(longterm)
•

Groundwater -

non-renewable

• from less than

100 m depth
(short term

(long term)

Expensive water suitable for water uses ableto bearhigh water charges
Groundwater -

renewable (nolong-turn rote)
• from over (shortterm)

lOOmdepth *to~ **** "" "to'
(long term)

Groundwater-

*B1
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non-renewable

• from over

lOOmdepth

(nolong-term role)
(short term)

• **•

(long term)

Re-used water

De-saiinised

water

Imported water
as water

•to'

A very flexible, reliable but expensive source of water

Imported water
in other imported
products **** *****

* very unfavourable ****
** unfavourable ***"
*" appropriate
Operationally usable

••* »•••♦

favourable

very favourable

B3

B4

B5

B6



Overall Perspectives onCounties and Regions JAAnen page 25

Table 6 An analysis of types ofwater demand inArab countries andtoe nature of the water
required to meet such demands

Volume Reliability
Environ Political

mental

& technical

Free or low cost water required
- $US0.0 to $US 0.01 percubic metre

Irrigation *****

Medium to highcost watercan be used
- $US 02 to $US 1.0 percubic mete

Industry '

High cost watercan be used
- $US 1.0 or morepercubicmete

Quality Cost of Water
delivery type

A1.A2

A3.A4

B1-B5

Municipal use
• for green amenity

in weak economies '
MM .«.. M

( ) B1

in strongeconomies *
• tordomestic consumption

in weak economies

** • •••<

n

B1-B5

B1-B5
in strongeconomies * »•*• •»»• M •*#»«

B1-B5

* Very low
Low

Medium

High
Very High

(""*) Very High buttoo expensive todeploy
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WATER DEMAND IN THE MIDDLE EAST AND NORTHERN AFRICA: EMERGING PATTERNS

Evolving patterns of demand

Water demandand supply are in practice doseiy linked, bothinthe sense that increased demand
poseschallenges for those responsible for arranging supply, andbecause adjustments intoedemand for
water canhave a very dramatic impact onthelevels ofsupply required ina economy. The pattern of
water demand intoe region haschanged throughout history anduntil thenineteenth century toeavailable
supplies ofwater were adequate for theneedsof theeconomies andpeoples of Arab countries. The
challenge since thebeginning of toetwentieth century has been tomeetwater demands by engineering
new water.

For the pasttwo decades theregion's leaderships and peoples have remained ina phase of
assuming that pastwater demand management practices were appropriate to meetthe challenges of toe
late twentieth century and beyond. They have further assumed that new waterwinbe found to meet
rising demand despite sharp evidence tothecontrary, suchas the region-wide andrapidly rise in food
imports. Because of this misreading of theposition, and possibly more importantly because of the
effectiveness of toeinternational food trade and oftoe ability ofArab countries to pay tor food imports,
theissue ofwater demand management has been neglected. Anexamination ofdemand management
options is particularly important because intoeimmediate future the political economy ofwater inArab
countries will be increasingly dominated by thedevelopment andapplication of suchpolicies. Although
nota significant feature ofwater policy todate, demand management will dominate approaches tothe
use ofwater intoecoming decade and beyond, despite current resistance by political leaderships and
vested intereststhroughout the region.

Water demand in Arab countries isdriven by four main factors. Thefirst is thelevel of population
and its rate ofincrease. The second istoe standard ofliving oftoepopulation and its expectations. It is
thethird factor which isby far the most significant, however, namely theway that water is allocated
between economic sectors, agriculture, industry and municipal. This includes allocations at lower levels
ofaneconomy, for example, dividing water on a farm between the different crops. Fourthly water
demand isaffected bytheefficiency ofthe systems used todistribute it Ameasure ofefficiency in
municipal systems is toelevel otunaccountable losses; losses ofunder 20% areregarded internationally
as a reasonable level of efficiency. In the Middle Eastand northern Africaunaccountablelosses of over
50 percent are commonplace.

Measures to modify andimprove patterns ofwater demand

Theissue ofwater demand must beaddressed because ifper capita use is not modified in Arab
countries toe amount ofwater needed in 20 to25years tofeed, maintain thehealth, and satisfy the
amenity expectations oftheir peoples will double. This will destabilise economies and unnecessarily
Increase toe levels ofdependence ofthe region on imported food. The consequences ofsevere pressure
onwater resources have been avoided for thepast two decades by importing food and this practice will
continue tobe toe cental element in the water policies oftheregion for toe foreseeable future. Figure 1
indicates the proportional dependence ofsome ofthe economies oftheregion onwater imported infood.
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Boththe oil rich such as SaudiArabia and economieswith small or no oilrevenues such as Egyptand
Jordan are dependent on 'imported' water in this form. Fkjure 1

Achieving changes in water allocation and consumption behaviour attoe state level, aswell asby
individual families, will be a major challenge for political leaderships and for officials concerned with
managing water. The subject isamajor one and can only bebriefly outlined here. The two major issues
tobeaddressed are revising theallocation ofwater atall levels ofthepolitical economy ofwater, and
secondly the improvement ofthesystems ofdelivering and using water
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Application ofprinciples ofaHocatJve efficiency

Economic principles are impossible toadvocate and pursue when toereal costs ofinputs and their
real valueto an economy, and to individuals within it,cannot be identified. Sincewater is with few
exceptions treated as a free good inthe region andespecially inagriculture, the sector which uses most
water, the vested Interests supporting free water provison areverypowerful indeed. As a result it Is
impossible to have theeconomic value ofwater recognised as significant never mind using economic
valuation as toebasis of future water policy. Nevertheless, ithasto be emphasised that the principle of
'returns to water" is a powerful underlying economic principle. If ignored when a resource is finite or
scarce, it will return to haunt water users inail parts of an economy.

Allocation is a political ad andit is for this reason that users andpoliticians prefer to ignore theissue
oftoecostofdelivering water and especially toe consequences of pricing water at its real costofdelivery.
Major changes in livelihoods would be involved. Nevertheless international experience points to toe
adoption of pdides based on such principles.

System improvements to reducewaterdemand

Theefficiency ofwater distribution inagricultural, industrial andmunicipal systems is a complex
subject, as evidenced bytoediscussion above ofwater re-use inthe irrigation sector in Egypt. Water
infiltrated from irrigated fields can either enter groundwater and drainage systems which provide effective
re-use andfurther re-use, oritmay enter a saline aquifer andbe permanently degraded andlost to the
economy. Water inmunicipal systems Is conveyed through pipes which leak. It is usedwastefuiiy by
consumers, and insystems which aremetered itiscommon for a proportion of ttiewater to be tapped
from thesystem illicitly. While thedata are everywhere very imprecise, itIsgenerally recognised that
50% is a reasonable starting estimate for such losses.

Systems can be improved first byinvesting inphysical upgrading byreplacement and repair, aswen
asby institutional remedies such charging for water after installing usemeters. This last is a major
engineering challenge In itself. Thecostsof system improvements candeter implementation andthe
introduction ofwater charges will always be resisted by users especially where theyhave beenusedto
receiving free or nearly freewater.

A BRIEF OVERVIEW OF THE HISTORY OF WATER MANAGEMENT IN THE MIDDLE EAST AND
NORTH AFRICA

Since antiquity farmers and engineers have been moderating toenatural flows of surface water and
lifting water from theground, for, first, domestic water supplies, secondly to provide water for livestock
and thirdly, for crop production. The latter has demanded the most ingenuity and effort because crops
require large volumes ofwater -normally over ninety per cent ofall thewater used byacommunity
enduring an arid dimate. A version of thehistory ofwater use intoeMiddle East andNorthern Africa is
shown in Table 7, which illustrates a number ofimportant developments in the handling ofwater,
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especially during the present century. The evolution ofmanagement responses suggests, asdiscussed
above, that bytoelate twentieth century theoption ofaugmenting water supplies wito new water from the
countries of the Arab Work) wasno longer available. New water mobilisable within national boundaries
either does notexistorcould be only a minor source ofwater for mostArab countries. Moreover, toe
surface water supplies in some ofthe region's most important rivers are likely tobediminished bytoeuse
ofNile water by Ethiopia and of Euphrates and Tigris waters byTurkey during toenext half century.
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Table 7 Pastwater resource allocation and managementpractice In the Middle East and Northern
Africaand future options.

Natural Natural Natural Natural New New

water water water water water water

Surface Distribution Distribution Quality Waste Desal

storage & &drainage -domestic assurance disposal 4 ination

(withdraw -agriculture & industrial water re-use

als from

groundwater

Limited management of watersupplies

Pre-19th No control- Minor canal None None Umited - some None

century some natural isation. Natural careful manage
surface stor re-use of Nile ment at some

age in agriculture periods in Caini

Traditional Traditional systems -
groundwater qanatand falaj
use

Limited supply management - significant advancesindistribution and

19th cent- Minor con-

ury trot works
on surface

water

Major canal- Limited piped None
tsafjon in late supplies in late
19th century partof century

Limited

Increasing supplymanagement of surface water - beginnings of major groundwater use

1900-1950 Major dams
on Nile

constructed.

Groundwater

development

Major canals Major cities
&drainage provided

Umited Umited
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Control of surface water supplies andheavy use of groundwater

1950-2000 Aswan Dam Water Urban provision Improving Initiated in
&othermajor carriers including system mostcities
damsonTigris- Libya - (also in improvement; eg Egypt
Euphrates Turkey) reduction of system
Widespread waste. Beginning
constudion of of watercharging,
minor Efficient systems Some rural pro-
storageworks. in agriculture. vision.
Major ground
water use

In strong
economies

(Gulf)

Demand management to adjust demand toscarce surface water and scarce andexpensive groundwater

Widespread2000-2050 Major dams in Additional Urban and
upper Niles. watercarriers rural piped
Totalcontrol supplies

Widespread
water re-use

of urban

water for use

in agriculture
& other sectors.

Instrong
economies
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Themajor shifts in the approaches towater development and usein toeArab Work) during the past 10,000
years came slowly, butwithin the last one hundred years, there have beenvery important technological
developments, along with a progressive rise inpopulation. In thepast half century, moreover, thevaried and
changing economic fortunes ofdifferent Arab countries have beenvery significant inenabling -or notenabling-
thedeployment ofadvanced technologies to lift water from great depths and tomove itin major water carriers.
Meanwhile with toevery important andstrategic shift inthe Arab economies from being either food exporters or
food self-sufficient countries, tobeing food importers, the position ofwater intheseeconomies changed. Where
food has had tobe imported, by implication water wasalsohaving tobe imported. And at thetime ofwriting,
possibly the most important factor ofall isbeginning toaffect current and future water allocation and
management: namely anevolving awareness of the real economic role ofwater innational and regional affairs
and the need to derive sound and efficient economical returns from scarce water used in nationaleconomies.

2000-2050 - Demand management: adjustment ofdemand toscarce surface water and scarce and
expensive groundwater (note: previous headings shown in contents have been dropped)

The major shifts in water management policy and practice during the past century are summarised inTable
8 which indicates toe major issues given priority by those devising water policy as toe development context
changed. The changes in context indude toetechnological context thepressure onnatural water resource
endowments from growing populations, the ability, orlack of it to substitute for water, as well as toeawareness
of toe economics of water. Thereare some other additional factors which areas yet poorly understood and
evenmore difficult tooperationalise inanycomprehensive analysis of evolving water policies, never mind inthe
real work) ofwater allocation andmanagement. These indudetoe allocation of safe andadequate supplies,
the enablement ofaccessto equitable benefits from water andtheuseofwater inanecologically sustainable
way. The shifts inapproach canbe summarised as follows:
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Tables The majorshifts inapproach In toe policies and practicesof managing and
the Middle East and North Africa

FROM THE MANAGEMENT OF SUPPLY

Ok) solutions:

TO THE MANAGEMENT OF DEMAND

New Solutions:

Increasing toe volumeandtimeliness Reducing waste
of wateravailability: - reducing evaporation from surfacestorages
- dams, waterstorage,canals, pipelines - reducing water leakagein systems
- enhancing natural re-use inagriculture - increasing water treatment and re-use

FROM IGNORING THE ECONOMICS OF WATER

USE IN ALLOCATION AND MANAGEMENT

POLICIES

Ok)and current practices:

Assumption that water is a free good

FROM TRADITIONAL INEQUITABLE PRACTICES
EQUITY

Ok) and current practices:

Some traditional practices were devised
according to principles of equityespecially
at the local level of allocating and managing
irrigation water.

The international division of water has

generallybeen inequitable.

FROM IGNORING ECOL. IMPACTS AND THE

SUSTAINABILITY OF WATER PRACTICES

Ok) and current practices:

TO THE INCORPORATION OF ECON PRIN

CIPLES IN WATER ALLOCATION AND
MANAGEMENT POLICIES

New practices:

Attempts to charge for water in all sectors.
Recognition of principles of environmental
economics.

TO THE RECOGNITION OF PRINCIPLES OF

New practices:

The adoption of conceptsof entitlement
to secure supplies of domestic water.
The recognition of the value of water and
the need to allocate water to sound econ-

onmic uses.

At the international level the adaption of
Helsinki and ILC Rules.

TO RECOGNITION OF ECOL

OGICAL SUSTAINABILITY PRINCIPLES

New pradices:
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Little recognition of the consequencesof
waterand soilmismanagement

The adoption of methodsof Environment
al ImpactAssessment
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SOCIAL, POLITICAL, INSTITUTIONAL ANDLEGALISSUES AFFECTING WATER ALLOCATION AND
MANAGEMENT

Water inthe culture andsocietyof the Middle East: the meaning of waterand its impact on the
management and politics of water

V/e made from water everyliving thing.' {Our'an, 21:30)

'Hecreatedeverything and ordained it indue proportion.' {Our'an, 252)

Strong vested interests in usingwater aligned withwidely held fundamental beliefs in God's existence,
and in Hisunity, power and care,and in toe resurrection, all of whichare symbolised in Islam by water,
appearto be a combination of beliefsmuchtoo powerful for mere authoritarian governments to confront'
(Author)

Arabcountries are predominantly Muslim and Arabpeoplesare imbuedwiththe preceptsof Islam as
articulated inthe holy Our'an. The concise and powerful statementabove quotedfrom the Qur'an draws
attention to toe vital importance of water.' (Abdel Haleem, 1989, p34)The Qur'an. is a book for the
guidance of mankind. ...ittreatsthe theme of waterin its ownway and for its own objectives and
[identifies water) not merely as an essentialand useful element, butone of profound significance and
far-reaching effectin the life andthinking of individual Muslims and of Islamic society and civilization. On
the themeof water, Qur'anlc material andthewayit is treated, is lively, exciting andparticularly intimate
to man.' (Abdel Haleem, 1989, p33-34)

'Quranic statements aboutfresh water constantly remind the reader that its origin Iswith Godand not
withman.' Wateris sent downto man. 'Water is from the sky where it is hex)by Hispowerand at will
He brings it down. ... The Our'annever says that it falls.' (Abdel Haleem, 1989, p36) "Wesend down
purewater from the sky, thatWe may thereby give lifeto a dead land and provide drink forwhatWe
have created- cattleand men in greatnumbers.' {Qu'ran, 25:48-49) 'And you see the earthbarren and
lifeless butwhen We senddown water upon it, it thrills andswells and puts forth every joyous kind of
growth.' (22:50) There areinaddition numerous references in the Qu'ran to toe bounty thatderives from
water. (Qu'ran 6:99, 757,3527,22:63,503-11, 8024-32)

There is also reference to toe distribution of water on the earth's surface and beneath it. 'He toads it

through springs intheearth', (3921) Healsolodgedit inthe earth' (23:18) and(isthe subject of this
clause God, or the Qu'ran ortoe Prophet?) challenged the reader tocontemplate thevalue of sdl
moisture andgroundwater inthecomment, Think: if all thewater thatyouhavewere to sinkdown into
the Earth, whowould give running water initsplace.' (67:30) In this passage there is recognition that
naturally occurring sonmoisture, well distributed through the seasons, is the most important water of all,
onlyexceeded inimportance by thatwater Vvhich... [makes]... everyliving thing' (21 30). The valueof
water Isgivena remarkably early citation inthe economic history of water in the Prophet's urging that In
the practice ofcleansing themselves tor the Friday prayer theyshould doso 'even ifa glass ofwater
would cost a dinar1. (Abdel Haleem, 1989, p39.)
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In addition to toe sixtyreferences to water in toe Qu'ran thereareover fifty to rivers (Abdel Haleem,
1989, p40). Rivers areseen to be cooling andto be providers of irrigation water andto be
environmentally enhandng. River waters arealso frequentty connected with references to Paradise which
makeswater an important element inthe after life as well as incontemporary livelihoods and ritual (Abdel
Haleem, 1989, p.40). Thesameauthor argues that water is probably more significant to Muslims than to
any other people In toeworid. 'It isa subject ofprofound significance, and man's senses, emotions and
reason are constantly brought into play In discussing it.' (Abdel Haleem, 1989, p.45) Theextent towhich
water has 'infiltrated' the language, sodety andreligion of Muslim peoples cannot be over-estimated.
That wateris alsoan element in livelihoods and national economieswill never, therefore, be toe only
explaining variables in thebehaviour and policy-making of farmers, of agricultural and irrigation officials,
and of politicians in ministries ofirrigation and agriculture who together have influence over thevast
majority of water being used ina the region's national economies.

Agricultural water accounts for between seventy and ninety per centofwater use In mostof toe
countries of toe Middle East andNorthern Africa. The 'meaning' ofwater inthe minds of Muslim peoples
includes the ideas, first of 'water being the proof of God's existence, unity and power*, secondly of being
the proof ofGod's care', and thirdly asbeing proof of the Resurrection through theevery day evidence
thatwater can restore life. Ittherefore behoovesthosewho attempt to understand and afterwards
possibly modify water-using policies and practices tobe particularly careful. Theymust give dose
attention to cultural factors especially where the traditional values and'meaning' attributed to water
reinforce the interests of elements of theagricultural communities, elites andbureaucracies who together
influence water allocation andmanagement intheregion. Strong vested interests inusing water aligned
wito widely held fundamental beliefs inGod's existence, and in His unity, power and care, and inthe
resurrection, an ofwhich are symbolised in Islam bywater, Is a combination much too powerful for mere
authoritarian governments to confronL

Water use and water law in Islamic countries

Themeaning ofwater as expressed inthe rituals andtraditions of Islam is notonly important in
framing theapproach of Muslim peoples towater, italso hasa number of important influences onwater
management practices and hasanimportant place in theshari'a (Islamic law). Ibn Manzur (d.
711 AH/1311 AD), toe most famous Arab lexicographer, mentions inhisdictionary Lisan ai-'Arab under
the root "sh r* toat 'shari'a is toeplace from which onedescends towater... andshari'a ...[for]...
Arabsis toe law of water (shurtat ai-ma') which is the sourcefor drinking which is regulated by people
whodrink, andallow othersto drink, from.' (ton Manzur, 1959,175 ff.) MaUat (1993, p.3)points out that
a later classical dictionary is even morespecific: 'Ash-sharfa', writes Zubaydi.

is the descent{munhadar) of water for which hasalsobeencalled what Godhas decreed {shamta:
legislate, decree) tor the people interms of fasting, prayer, pilgrimage, marriage etc... Somesay it
has beencalled sharfa butcomparison with toe shari'a ofwater inthatthe onewholegislates, in
truth andinall probability, quenches [his thirst] and purifies himself, and Imeanby quenching what
somewisemenhavesaid: Iused to drink andremained thirsty, butwhenI knewGodIquenched my
thirstwithout drinking.'
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Mallat points out that 'theconnection betweensharfa as a generic termfor Islamic law, and sharfa
as toe pathas wellas toe law of water, is nota coincidence, and toe centrality of waterin Islam is
obvious in the economic as well as a ritualistic sense (Mallat, 1993,p 3). The jurists who expoundedthe
shari'a were Inspired by thiscentrality todevelop a highly sophisticated system of rules covering the
whole field of law,initially purely religious lawwhich developed intothe common lawof toe Muslim worid.
The unity of religion, lawandthe statewhich exists in Islam means thatexhortations inthe Qu'ran
concerning the distribution and use ofwater are Important A principle stated intoe Qu'ran is thatthe
vitalresource of water shouldnot be monopolised by the powerful and privileged against the poor. The
references in toe Qu'ran to water distribution' provide toe basis upon which much legal thought was
formulated' in toe sharfa (Maktari, 1971,p 28). Thatwatershouldbe divided is an important principle
as indicated in toe Qu'ran inthe exhortation, tell them thatwater is to be divided between them' (5428
and Yusf 'All. 1971).

AbdelHaleem (1989, p 47) points out thattoe Prophet said that 'peopleare co-ownersin three
things: water, fire and pastures', and'God does nottook with favour upon certain kinds of people'one of
these is a man whohas surplus water neara pathanddenies the use of itto a wayfarer, andsecondly'
he who withholds waterin order to deny the use of pasture, Godwithholds from him Hismercyon the
day of the resurrection'. He also notesthat 'a man who is thirsty is permitted to fight another, though
without the use of any weapon, ifthe otherhas waterand denies himthe right to quench his thirst"
(Maktari, 1971,p 21).(Maktari orHaleem?)

Islamic tradition and conservation

'Cultivate your worid as if youwould live forever, andprepare for your hereafter as if youwould die
tomorrow.'

Sharahal hadith al-nabwi - a sayingof toe Prophet in the HadHh, as quoted by 'All Mubarak
(administrator and engineer in Egyptian governments between 1848and 1892) in aJAzhar, Vol4,
No 10. May 1891, pp 309-315.

The Qu'ran as well as prohibiting the monopoly of access to waterprohibits toe wasteful use of water.
There are general exhortations to 'eatanddrink butnotbe excessive' (7:31) and 'Donot squander your
substance wastefully, for thewasteful arethe devil's brothers.' (1726). With an exquisiteprescience for
the drcumstances which havedeveloped during toe secondhalfof the twentieth century when riparians
of shared rivers face inadequate flows to meet alldemands, the Prophet said 'Excess in the use of water
Is forbidden, even if you have the resourcesof a whole river' (Abdel Haleem, 1969. p 48).

The pollution of waterisalso forbidden, with reference beingmade to the purity of watersentdown
from the sky 'pure', to cleanseyouwith if (25:47 and8;11). In Islamic lawit is forbidden to impair the
quality of water,and toe quotation at the beginning of thissectionestablishesthe very longstanding
credentials in the Islamic tradition of toe currently very prominent concepts of 'environmentalism'. The
quotation also provesthat theconceptof sustalnability was also coinedby the Prophet over 1300years
ago in a particularly succinct and elegant form - 'Cultivate your work) as if youwould live forever'. In the
second partof the quotation - 'and prepare for your hereafter as Ifyou would die tomorrow' there is a
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dear exhortation that individuals and institutions should be accountable to a higher entity for the
outcomes of the use and management of renewable natural resources.

Culture and water m Arab countries

Theforegoing discussion cannot be taken to prove that there issome determining element in toe
cultural background ofthose who observe Islam and keepitslaws. Thepurpose ofdrawing attention to
thestrong andsymbolic place which water hasintoereligious tradition of the majority culture of toe
region is toheighten awareness that toeeconomic notions andprinciples emphasised andeven
advocated elsewhere in the analysis areheard by Arab individuals andArab communities through a
culture with a value system which places economic arguments below familiar (familial?) arrangements
and relationships validated by religious convention.

Some important features ofthe political economy ofwater - a persuasive explanation ofcurrent policy
andpractice vis-a-vis water inthe region • a conclusion

Byway ofconclusion, consideration will be given briefly tothemost important context ofan for
understanding theallocation and management ofwater in theMiddle East and North Africa. Its approach
provides a persuasive explanation ofwhy current policy and practice onwater are as they are intoe
region. The analysis is especially useful inexplaining why toeagendas addressed by leaders and
officials inArab countries arepartial andavoid consideration of issuesofcrucial importance ifstrategies
areto be adopted which areeconomically andecologically sustainable.

The approach requires that the major problems ofallocating and managing water be identified, and
then be analysed interms of thesectoral andinstitutional contexts towhich the problems arerelevant.
Especially, theinterests ofusers and beneficiaries ofwater must receive attention. Thefinal feature of
theanalysis, which isof particular importance tounderstanding why there are preferred as well as
unpopular polkaes onwater, isto review thelevel ofdrvisiveness engendered by some ofthe policy
options. Table 9 isa first attempt togain insights concerning why there are filters which prevent the
consideration anddevelopment of comprehensive and soundpolicies.
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Table 9 Typesof activity associated with the allocation and management of scarcewater, and some
political and Institutional consequences in the Middle East and Northern Africa

Problem Arena & institutions

affeded by the
problem

Politically divisive
or not - in current

information drcum-

stances

issues addressedby political elites, government institutions and international agencies

1 International share'

2 Finding new water

3 Developing new
water

4 Using existing and
new water as effic
ientlyas possible
(Productive effidency)

International relations

National - public bodies
Involved in search also

international agencies

Public and private bodies
4 international agencies

Public and private bodies
&international agencies

Non-divisive nationally
(conflictual abroad)

Non-divisive

Possibly divisive because
of competition forbenefits

Non-divisive

Issues not addressed by political elitesand governmentinstitutions although international agencies may
show concern

5 Efficient inter-

sectoral water

allocation

(Allocative efficiency)

6 Introduction of engin
eeringandinstitut-

(economic)
instruments to im

provethe efficiency
of water use according
to sound principles of
demand management

Private interests, the political
elite &government
institutions;also international
agencies

Private interests, the political
elite&government
institutions; also international
agencies

Extremelydivisive
because there would be

losersand these losers power
are powerful

Extremely divisive
because major changes in tonal
user's behaviour would

be required
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Table9 groups the problems needingattention according to whetherthey have or have notbeen
addressed by the leaderships and political elites of Arabcountries. The first four problemshave been
addressed, sometimesfor manythousands of years, and generally speaking have generated little
controversy and little political heat Where toe promotion of these policies requires that investment
budgets be allocated to one project oranother then there could be conflict at whateverlevel in toe
political processthe competition for resources was expressed. Buttoe overall inspiration and direction of
policy inaddressing toe first tour problems is dear and generally perceived to be for the general good.

The last twoproblems are,however, verydifferently viewed by policy makersbecause they require
solutions which ifadvocated would generate conflict amongstusers. Antagonism would be turned on
policy makers and on the implementedof policy. A veryimportant factor in toe political economy of
waterallocation and managementin Arabcounties is thatthereare onlyvery rudimentary and by no
means comprehensive market mechanisms to help users, not to speak of leaders, legislators, officials
and engineers, to understand the valueof water. As a result any changes in policy have to be based
solely on political arguments and political processeswithout toe reinforcement of preferences expressed
by wellinformed users in marketplacesor through democratic institutions. Meanwhile the leadersand
governments of Arabcountries have been able to meet food (andwater) gaps by importing food and as a
result these leaders and their legislators have been able to avoid addressing the two most important
approaches needed to deal effectively with the urgent and increasingly important problems of achieving
sound waterallocation and management Ifone were to re-order the issues listedin Table9 in termsof
theirrelative importance for the future economic and ecological securityof Arabcountries problems five
and six would be the first in rank.

In toe introduction to this review itwas suggested that remediesto the economic distortions and to
the destabilisation of toe economiesand ecologies of Arabcountries caused by toe mis-allocation and
mis-useof waterwould be addressed during the comingdecade. The period will be a transitional one in
which water allocation and management policies will be re-oriented, ft has been the purpose of the
discussion to promoteand accelerate this essential process.
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Table 1 Goals and principles for water allocation and management and a framework for the analysis and development of policy and

Goals of water using
activity principles

Facilitation of political
circumstances to enable
optimum resource use

Productivity ('Development')
Allocatlve efficiency
Productive efficiency

Eqnitable use

Safe use

Minimisation of conflict:
promotion of co-operation
in the areas of water use at
all levels

Returns to water,

sustainablity of water supplies.

Social benefits

Provision of adequate vol
umes & quality of water

Environmentally Sustainable useof landscape
sound use and amenity including
{'Conservation'Cultivating the intangibles
sound as if you would liveforever./

Guiding

Conflict resolution; ident
ification of reciprocal
arrangements to pro-

ote economically and
sociallybeneficialwater
use and the installation of
such arrangements

Investment in sectors,

activities and crops which bring
optimum returns.
Demand management

Identification of ihe social

benefits and disbenefits
of water use and the
promotion of beneficial uses.

Identification of approp
riatesystems - traditional
and new - promoting the safe
provisionof water use,
re-use and disposal

Identification of approp
riatesystems - traditionaland
new >for sustainable water use

Policies

Institutional

Water sharing arrangements
- traditional and new: recognition
of water rights A of theownershipof
water; consultation between legislators,
officials(local,nationalandinternational)
- ('democratic' institutions); introduction
of run economic and legal instru
ments to shiftaccess to water to the most
beneficial users and uses

Water pricing, agriculturalsubsidies,
crop pricingandotherintervention.
Advancedpricingsystems imply water
metering Agreements both local
St. internauonal. Subsidies and
pricing imply water metering.

Land reform, water regulation,
new legislation, reduction of
illegal water us% changes to
traditional rights

Monitoring, legislation, regulating
institutions (traditional and new)

Monitoring, legislation, regulating
institutions (traditional and new)

Instruments

Engineering

Earth observation (remote
sensing); in situ monitoring
<fi information systems

Large and small civil
works for water abstraction,

treatment, delivery and distrib
ution, recycling, water metering.
Water efficiency studies and water
management programmes.

Water control systems, irrig
ation management

Planning for futuredemands, water
control systems, water treatment,
maintenance for reliability.

Quality monitoring, water
treatment, wastewater treatment,

waste disposal

Table 2 Water resource* In Middle Eastern and North African countriesitonic data provutonaj and ll is assumed thai participants wdl improve the estimates
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Table3 The sutus of the watereconomies of the regionwith respectto the
economic strength of the respective countries

Economies in Economies in immediate or
water surplus long-term water deficit

Oil economy Oil economies
Iraq Saudi Arabia

Kuwait

1MB
Qacar
OtTJaUl

Libya

Partial oil economies
Egypt
Yemen

Syria
Tunisia
Algeria

Von-otY economies
Lebanon Non-oil economies
The Sudan Jordan

(Turkey { Morocco

Table 4 Estimated proportions of potential treated urbanandindustrial waste
waterof estimated futurewaterin Egyptand Jordan

Existing water Total New water Total

Wtier In agriculture From From From urban of all
avail .able Single With improved Jonglei 1 waste-water water

use re-use systems (unlikely treatment includ-
4 irrig to be com- ingall
ation effic- pleted) re-used
tency water

Country km]
A.

km] km] km] km] km] %

(ofZ)

km. %

(ofZ)

km]

Z

Efypt
Usual Scenario
estimates 55.5 .18 - 55.5 Low 5 2 J.2% 2 JJ% 62.5

High 10 2 J.2% 4 6.4% 64.5

Accounting
Toragric Scenario Scenario
ultural 55.5 38 Low 22 77.5 Low 5 2 2.5% 2 J_t% 79.5
re-use High 42 97.5 High 10 2 2.0* 4 4.0% 99.5

Jordan From fossil

resources

Usual Scenarios Scenarios
estimates 0.8 0.6 0.8 0.1 0.1 8J% L

0.2 14J% //
0.2
0.4

16.7%

2S.<%

12
1.4

Sources: Column Aoffteial data from the Ministry of Public Works and Water Resources ofEgypt and the
Jordanian Water Authority.Other figures areauthor's estimates.



Table S Ananalysis oftypes ofwater availability - water supply - with respect to
their cost of delivery and reliability ofwater supplies in Arab countries andshowing
relevantuses vis-a-vis waterdeliverycosts

Volume Reliability Reliability Quality Costof Water
- environmental - political delivery type

& technical

Free orlow cost water suitable for all types ofuse including irrigated farming
Rainfall * * ... .... .....

Indigenous
surface flows

Cross-bx)rder
surface flows

* no control

• engineered

«

* to ****
. t0 ....

*•

—w
* ...»

. I5SS —— Ai "1

Cross bonier sub'-
surface flows ♦to** «** .... **... *****

Ha 1

A2

Groundwater -
renewable

• from less than
100 m depth * to ***

:shonterm)
....

dons; term!

.... .* tQ .... .... A3

. . ,

Groundwater -

non-renewable

• from less than
100 m depth * to ***

shonterm
....

(lag tarn)
*

*..* ** ,Q **** .*** A4

Expensive watersuitablelor water usesable to bearhigh watercharges
Groundwater -
renewable ,„ toltra„», nU>

• from over (sliortterm)
lOOmdepth " *jo *** a«»» .... .. ,0 ...» .

(long term)
*

Groundwater -

non-renewable (mkmt-urmnlt)
• from over (shonterm)

lOOmdepth 'to*** **•• *••• »• to**** *
(long term)

*

Re-used water * ..... ..... .... .

De-salinised
water • a.... ..... .... .

Imported water
as water * ..... .. .... .

Bl

B2

B3

B4

BS

A very flexible, reliable but exp
Imported water
in odter lrnrjcrned
products •••*

ertsive source ol water

a.*.. ... .....
• 86

* very unfavourable
** unfavourable
*** appropriate

«... favourable
very favourable

y usableOperational!

Table 6 An analysis oftypes ofwater demand In Arab countries and the nature of
the water required to meet such demands

Volume Reliability
Environ Political
mental
& technical

Free or lowcoat waterrequired
- SUS 0.0to SUS 0.01 percubic

irrigation »•*••

Medium to high cost water can be used
- SUS 02 to SUS 1.0percubicmetre

Industry •

High cost water can be used
- SUS 1.0 or moreper cubicmetre

Municipal use
• for green amenity

• in weak economies *
• in strong economies *

• for domesticconsumpnon
• in weak economies *
• in strong economies *

....

«...

....

....

Quality Cost of Water
delivery type

.... «**
A1A2.
A3.A4

..... .. ....
B1-B5

....

*•♦*

*..*

(•••••) Bl
***** B1-B5

(*****) B1-B5
***** B1-B5

* Very low
** Low -
*** Medium

High
* Very High
*) Very High but tooexpensive to deploy



Table 7 Pastwater resource allocationand management practice in the Middle East
and Northern Africa and future options

Natural Natural Natural Natural New New
water water water water water water

Surface

storage ot
& withdraw,

an, from

Distribution

& drainage
• agriculture

Distribution

-domestic

S: industrial

Quality
assurance

Waste
disposal &
water re-use

Desal

ination

groundwater

Limited management of water supplies
Pre-19th Nocomrol- Minorcanal- None
century some natural isation. Natural

surface storage re-use of Nile
in agnculture

Tradiuonal

groundwater
Traditional systems -
qanat and falaj

Limited - some

careful manage
ment at some

periods in Cairo

Limited supply management - significant advances in distribution and drainage
19th cent- Minor con- Major canal- Limited piped None Limited None
ury trol works isation in late supplies in late

on surface l»th century partof century
water

Increasingsupply management of surface water - beginningsof major
groundwater use

Major dams Major canals Major ciues Umited Umited
on Nile & drainage provided
constructetl.

Groundwater

development

ControUif surface water supplies and heavy use of groundwater
In strong1950-2000 Aswan Dam Water Urban provision - Improving Initiated in

&.other major *carrien including system most ernes

dams on Tigris- Libya - (also in improvement; eg Egypt,
Euphrates Turkey) reduction of system
Widespread waste. Beginning
construcuon of of water charging.
minor Efficient systems Some rural pro
storage works. in agriculture. vision.

Major ground
water use

(Gulf)

Demand management to adjust demand to scarce surface water and scarce and
expensive groundwater
2000-2050 Major dams in additional Urban and Widespread Widespread In strong

upper Niles. water carriers rural piped water re-use economies
Tout control. supplies of urban

water for use

in agriculture
& other sectors

Tj*** !*<—!**'* j" "PP"™* in the policies and practices of managing
ana allocating water in the Middle Eastand North Africa

From themanagement ofsupply

Old solutions
Increasing thevolumeandtimeliness
of wateravailability:
-dams, water storage, canals, pipelines
- enhancing natural re-use in agriculture

Fromignoring theeconomics of water
use inwater allocation and management
policies

Oldand current practices
Assumption that water isa free good

From traditional inequitable practices

Old andcurrent practices
Some traditional practices were devised
according toprinciples ofequity especially
atthe local level of allocating and manama
irrigation water.

The international division of water has
generally been inequitable.

From ignoring ecological impacts andthe
sustainability of water using practices
Old and currentpractices
Little recognition ofthe consequences of
water and soil mismanagement

To the management of demand

New solutions
Reducing waste:
- reducing evaporation from surface
storages
- reducingwaterleakage in systems
- increasing water treatment and the re
use of water

To the incorporation of economic prin
ciplesin water allocation and manage
ment policies
/Vewpracn'cei
Attempts to charge for water in ail sectors.
Recognition of principlesof environmental
economics.

To the recognition of principlesof
equity
New practices
The adoption of conceptsof entitlement
to secure supplies of domestic water.
The recognition of the value of water and
the need to allocate water to sound econ
omic uses.

At the international level theadoption of
Helsinki and ILC Rules.

To the recognition of principlesof ecol
ogical sustainability
New practices
The adoption of methods of Environment-
al Impact Assessment



Table 9 Types of activity associated with the allocationand management of scarce
water and some political and institutional consequences in the Middle East and
Northern Africa

Problem Arena St institutions
affected by the
problem

Politically divisive
or not - in current
information circum
stances

Issuesaddressed by political elites, governmentinstitutions and international agencies

1 International 'share' International relations

2 Finding new water

3 Developing new
water

4 Using existing and
new water as effic
iently as possible
(Productive efficiency)

National - public bodies
involved in search also
international agencies

Public and private bodies
& international agencies

Public and private bodies
&.international agencies

Non-divisive nationally
(confllctual abroad)

Non-divisive

Possibly divisive
of competition for

Non-divisive

Issues not addressed by political elites and government institutions although
international agencies may show concern

Efficient inter-

sectoral water
allocation
iAllocaove efficiency)

Introduction of engin
eering and institut
ional (economic I

instruments to im
prove the efficiency
of water use according
to sound principles of
demand management

Private interests, the political
elite & government
institutions: also international
agencies

Private interests, the political
elite & government
institutions; also international
agencies

Extremely divisive
because there would be
losers and these losers power
are powerful

Extremely divisive
because major changes in
user's behaviour would
be required


