








238 WATER IN THE ARAB WORLD: MANAGEMENT PERSPECTIVES AND INNOVATIONS

However, con”ict is a symptom, not the issue. Finding long-run
economic and institutional solutions to the underlying problems is the
key to both avoiding and resolving con’icts.

Turton (1999) sees responses to scarcity and con”ictual situations
as a test of sadaptive capacityZ: the ability of a society to accommodate
change by adjusting rules. Some observers have traced evidence of adap-
tive capacity in Yemen. Turton and Lichtenthaler (2002) found that

fthere is a vibrant indigenous culture (in Yemen) embracing a tra-
ditional value systemf. . fadaptive capacity [may be] present in a
formfcapable of resisting resource capture if correctly harnessed.Z

Certainly, Yemen has a long history of con”ict and of subsequent
accommodation of change. In 1970, the early period of modern ground-
water development, the tubewell was bursting into the “nely balanced
water economy of Wadi Dahr close to Sanasa. Wadi Dahr had a long,
well-documented history of managing its water resource (box 14.2).
A downstream community in the wadi complained to the court that
upstream motor pumps had reduced the stream "ow and disturbed
elaws and customsfby which we have been guided for thousands of
yearsZ (Mundy 1995).

However, this rhetoric was disingenuous. As Mundy (1995) amply
records, the history of water management in the WadDahr has been
marked by con”ict and contentious judgments, which have progres-
sively crystallized into sestablished traditionZ (Mundy 1995, 110). Wadi
Dahles con”ict also got resolved,but not by the courts. The rich and

Box 14.2 For Centuries, Strict Rules Have Governed Water Management in
Yemenes Wadi Dahr

In the tenth century CE, the geographer al-Hamden wrote:

*In the irrigation system of Wadi Dahr, the “elds are irrigated one after the other.
Once, some of the guards of the Sultan diverted the stream to the Sultanes vine-
yards without the knowledge of the irrigation turn keeper daily). The daily then
destroyed all the vines, but the damage to the property of the Sultan did not dis-
honor the dalily. Indeed, if thedasil was not just in his duties, he was hanged.Z

Source:Mundy 1989, 99.
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influential downstream farmers simply invested in the new pump
technology themselves. “The stream dwindled and died, but no one
with influence any longer cared.” A new equilibrium emerged: assets
were rebalanced and concentrated a little more in the hands of the
richer. The conflict was resolved—even if not fairly—and a new

“established tradition” emerged (Mundy 1995, 116).

Rules Governing Water

Government as a Rule Maker

The capacity of the Yemeni government to affect outcomes in the
water sector is restricted by its weak technical, administrative, and
enforcement capacity. Nevertheless, the government has played a
critical role in setting the economic rules for water development and
management. T hese economic rules have changed over time.

During the early period of the modern state (up to 1990), government
was able to promote development of water supply by setting the price
of'diesel, credit, and other inputs low; and by directing public and donor
investment into rapid development of the water resource. A permissive
attitude toward qat and the ban on fruit and vegetable imports increased
farming profitability. Government thus was able to achieve three major
objectives: expanding irrigation and thereby legitimizing itself, raising
farmer incomes, and consolidating its alliances with many important
power groups. By contrast, these same public policies penalized the
traditional water harvesting and rainfed systems of the poor.

In a second period (to 2000), signs of water scarcity were beginning
to emerge. Government responded to these with at least five demand
management measures: increases in the diesel price (that rapidly were
overtaken by inflation); elimination of credit subsidies for agriculture;
modification of the fruit and vegetable import ban; regulation and
taxation of groundwater equipment; and projects to support increased
water productivity in agriculture.

Since 2000, it has been clear that measures taken to date are
inadequate to deal with the problem of water scarcity. Reluctant to
use the levers such as diesel pricing® that could really influence out-

% In the 4th quarter of 2007, before the fuel price increases of 2008, the domestic

price of diesel in Yemen was 20% of the free market benchmark price (World Bank
2009).
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comes, government increasingly has turned to promoting water use
efficiency through projects and to regulatory approaches. The 2003
Water Law defined water rights and instituted a system of licensing.
The National Water Resources Authority (NWRA) was empowered
to work with basin committees, local authorities, and local communi-
ties on regulatory and self-regulation approaches. So far, the impact of
both the projects and NWRA’s outreach programs has been limited.
One bright spot is that the case studies discussed below show that in
some areas, particularly nontribal areas, NWRA may be called in to
arbitrate disputes.

Local Rules for Water Management

Over millennia, every community in Yemen has evolved rules for water
management. Archaeology attests to rules for spate management in
the pre-Islamic period that are recognizable today. Some water rules
of today were documented in medieval times (Breton 1999, Al-Eryani
and others 1998). These customary rules—‘urf—are generally consis-
tent with the Shari’a. Al-Shaybani (2003, 23) records a Document of
Seventy Rules drafted and signed by sheikhs three centuries ago to
codify common understanding of customary rules. Historically (but
much less so today), religious authorities were important in setting
rules and determining disputes. Some principles of the Shari’a affecting
water are generally accepted throughout Yemen:

m  Wateris mubah, or “the property of no one.” However, the usufruct
can be appropriated by those who develop it.
Upstream riparians have priority: al ‘ala fa al ‘ala.
Water may not be alienated from the land.
Wells must be spaced a certain distance apart, outside a “protection
zone,” or harim (Rule 58 in the Document of Seventy Rules).

m  No one can deny a person drinking water—“the right of thirst.”

The specific rules attached to each water source vary across the
country. In spate irrigation, priority is given to upstream diversion
structures. In most systems, the water channeled off at the diversion
structure flows down from field to field. The water is released from
the higher field when that field has “drunk”—this may be when the
water has filled the field up to the height of a man’s knee or higher
(Maktari 1971). In subsequent floods, the round may start with the
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last field left unwatered previously, as in Wadi Zabid (box 14.3). In
some schemes, canals may carry the water to farther fields. When
the canal crosses the fields of others, a fee is payable. Additional
diversion structures downstream may receive water only when the
upstream structure is breached, which in the case of traditional
structures is a regular occurrence. Alternatively, there may be rules
that a proportion of each flood must pass down (Al-Shaybani 2005),
or that the water in different periods is allocated to downstream
diversion structures (as at Wadi Zabid, box 14.3). In Wadi al Jawf,
the spring spate is allocated to one bank and the summer spate to
the other.

Box 14.3 Wadi Zabid Downstream Farmers Conflict with Upstreamers

Water in Wadi Zabid’s spate system is managed according to rules devised over six centu-
ries ago by the Moslem scholar, Sheikh Gebrati. The rules are based on “upstream first”:
al ‘ala fa al ‘ala. The rules divide the waters among three “regions.” In the dry season,
there are base flows only. They go to the upper region. In the rainy season, when the
floods come, the spate is divided among:

m  Upper region: First 97 days
m  Middle region: Next 20 days
m  Lower region: Last 35 days.

The channel master allocates water to plots and decides which plot will get irrigated
first by the next flow. The rule is: “Not twice in 14 days.” The channel master collects
charges proportional to the irrigated area. The rate is lower in the middle area, and neg-
ligible in the lower area.

Prior to 1973, many conflicts over water distribution were recorded. The conflicts
claimed several lives each year. When a World-Bank-financed project modernized the
system in 1973, the situation became better for all. Water control improved, and the state
enforced water discipline.

After 1985, matters deteriorated. The fruit import ban changed incentives, and the
upstream farmers planted bananas, which needed irrigation every five days. There was
also some expansion of the irrigated area upstream. Even some lands in the upper region
no longer got base flow due to the demands of the bananas and to illegal diversions by
big landowners. “Daily conflicts over water” were reported. Small farmers lower down
were forced to sell and to become sharecroppers.

Source: Al-Eryani and others 1998.
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Box 14.4 Bloody Conflict between Traditional Wadi Al Jawf Spate Rules and
Modernization

In the 1980s, the World Bank financed a project to develop farming in wadi al Jawf, a
border province with an historical centrifugal tendency and characterized by strong tribal
values.

The major component was to improve spate irrigation in the wadi. Traditionally, the
first spate season (seif) was allocated to the tribe on one bank, and the second season
(kharif) to the tribe on the other bank. However, maintaining this distribution would have
made for a very expensive project, as very large canals would have been needed on either
bank. Instead, an agreement was made with the relevant tribes that, in future, each spate
flow would be divided 60:40, roughly the historic ratios of the spring to the summer flood.
The World Bank appraisal mission got confirmation of this agreement from the tribal
sheikhs, and the project went ahead. A contract was let and the contractor mobilized.

However, the tribe that was to receive the lesser share changed its mind. The first
night after the contractor had mobilized, the tribe brought up guns and shelled the con-
tractor’s camp. T he contractor demobilized at once; the contract was cancelled; and the
project quickly ended with minimal disbursement.

Source: Ward 1994.

Clearly, the rules for spate are highly evolved and locally dif-
ferentiated. Al-Shaybani (2005, 25) lists 18 different rules that may
govern spate water distribution in different systems. However, it also
is clear that the unpredictability of spate events, progressive changes
in wadi morphology, and information asymmetry between upstream
and downstream rightholders create a rich arena for misunderstand-
ing and dispute (box 14.4) (Dresch 1993; Maktari 1971; Varisco and
others 2005).

Insprings, which have more stable flow regimes, rights normally are
attached to the land. The rights are denominated in time-shares, for
example, a certain number of hours once a fortnight. In Wadi Dahr,
rights to spring water were divided exactly between lower and upper
communities: 15 days each (until the springs dried up). These block
allocations then were further divided within each community according
to time-share ownership rights. These rights could be exchanged with
other users to suit farming needs. Water distribution was overseen
by local irrigation supervisors, not sheikhs, although sheikhs ruled in

disputes (box 14.5) (Mundy 1995, 23, 62).
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Box 14.5 Sheikhs Adjudicate a Water Dispute in Wadi Dahr

A farmer was accused of moving a stone and deflecting the water flow of the spate course.
The case was solved by traditional judicial means. Guarantors for each side agreed to
hold their parties to any agreement. The sheikhs, assisted by the amin (legal clerk) and
a surveyor, found that the claimant was in the right. The settlement was accepted by all
parties (Mundy 1995, 64).

Runoff rights are assigned from specific slopes to parcels of bot-
tom land in a proportion—sometimes up to 20 times the area of
bottomland—adequate to grow a crop on the run-on land. These
runoff rights are very important. It is claimed that, in Sa’adah, houses
have no cisterns for domestic water because the cisterns would infringe
the runoff rights of others (Lichtenthaler 2003, 51).

Every landowner has the right to abstract groundwater by digging
under owned land. There are some traditional rules over access, for
example, harim well-spacing rules. However, no traditional rules ex-
ist for quantities extracted or water charges (Al-Shaybani 2005, 3).
In parts of Northern Yemen, shared wells are common. Each group
of irrigators works out its own rules for sharing capital and operating
costs and for taking water turns—usually a time-share. Rules govern-
ing water sales are unclear. In some localities, water sales between
farmers are common. In other locales water may be sold to outsid-
ers, and become a business. Many wells near cities, including Ta'iz
and Sana’a (which gets two-thirds of its water from private wells),

are wholly or partly converted to urban water supply for profit (box
14.6) (Moench 1997).

Factors Underlying Conflict

Conflict over water in Yemen is nothing new. Lichtenthaler (1997, 73)
records that “until the mid 1970s water scarcity in Sa’ada was at the
heart of most tribal conflict.” In fact, groundwater seemed to offer a
way out of old patterns of conflict. Groundwater freed farmers from
tedious and risky cooperation for a very limited, fixed resource by
offering an apparently unlimited new source. Ironically, it is this very
freedom that is driving a new generation of conflicts (Al-Shaybani

2005; Lichtenthaler 2003).
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Box 14.6 Growing Water Sales around Ta'iz Raise Equity Questions

In the Ta’iz area, a widespread response to water scarcity has been the emergence of
informal water markets. Local farmers needing water may purchase it from adjacent
well owners, or purchase tankers from farther afield to apply it sparingly to the highest
value crops such as gat. The cost is huge, and farmers are charged more—more than
$1/m3—if the crop is gat.

For Ta’iz city, a large fleet of private tankers lines up at the wells around the city
that have converted from agriculture to water supply, generally because of these wells’
proximity to the road. Domestic and industrial consumers or the numerous bottling shops
around town then pay the tanker owners for supplies delivered to their door.

Although doing so seems to run against Islamic principles, these water sales underline
that water has become an economic commodity in the area. However, the fact that well
owners sell at low prices to neighbors for agriculture and at much higher prices for the
tanker market does seem to reflect the recognition of the traditional principles of local
cooperation over water.

As water sales become more common with the growing water scarcity, communities
and government are giving thought to how water markets could be made equitable and

less opportunistic.

Source: Moench 1997.

Types of Competition

Fast-rising demand and no new supply are creating intense competi-
tion characteristic of scarcity. This section discusses some types of
competition for scarce water.

A classic form—upstream/downstream competition—has taken on
a new form as upstreamers have employed new technology to capture
more water (box 14.7). For example, the very poor farmers in the
Tehama Plain have seen not only surface water but also groundwater
recharge diminish, as spate-fed and pump-fed schemes have been de-
veloped (Dresch 2000, 138; van Steenbergen 1997, 106). Similarly the
many small dams now being constructed throughout the highlands are
changing the upstream/downstream distribution of water (Katariya
1999; personal communication from Gerhard Lichtenthaler).

The advent of the tubewell intensified competition for groundwater.
Apart from local restrictions on well spacing, groundwater in Yemen is
an open-access resource. 1o establish ownership, it is enough to drill a
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Box 14.7 Upstream Prospers but Downstream Area Desolate in Wadi Bani Khawlan

The upper part of Wadi Bani Khawlan in Ta’iz Governorate is covered with crops and lush
fruit trees. The lower area of the wadi, once also a rich agricultural zone, is now desolate.
Dry wells dot the fields. In some areas, pipes still cross the ground ready to transport wa-
ter to waiting fields, should water somehow return to the wells. In most areas, however,
the pipes have been removed—sold since they no longer serve any purpose. Where wells
still operate in the lower wadi (mostly at points at which minor side wadis enter the main
one), women wait for 6—7 hours daily to fill up plastic containers of water for domestic
use. Most men have migrated in search of work. A few remain, spending their time and
the remittance money sent by others in the small dusty stores that are remnants of more
prosperous days in the valley.

Source: Moench 1997.

well. Thereafter, the incentives are competitive exploitation and the
“race to the bottom.” Farmers are only now coming to understand
that, depending on the shape of the aquifer and the gradients and rates
of flow, over-pumped tubewells will dry up one another and also may
dry up hand-dug shallow wells (Dresch 2000, 165-67).

There also is competition between groundwater and surface water.
Hydrological connectivity means that overuse of groundwater can
deplete springs. This fact has been documented for many areas of the
highlands and for the southern uplands. Conversely, upstream diver-
sion of surface water or runoff can reduce infiltration of groundwater
for downstream users.

With the effective privatization of the entire water resource, com-
petition between well owners and the rest of the community is growing.
The well owners get the benefit of groundwater from the aquifers, but
the whole community must pay in terms of water scarcity and rising
costs. Particular tension is emerging between farmers and community
drinking water needs. The drying up of wells is reimposing on women
and children the corvée of the daily trudge to and from more distant
wells for drinking water. In some places, water shortage is constrain-
ing certain crafts including tanning and leather working (Varisco and
others 2005,11).

All of Yemen'’s growing towns are desperately short of water. Fierce
rural-urban competition has taken hold over water resources in the
urban environs, often becoming violent. Water in the periurban zone
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Box 14.8 Urban Water Tactics Dry up and Pauperize Al Haima

Twenty-five years ago, lower Al Haima wadi was a vibrant agricultural community. Local
inhabitants grew high-value fruit, vegetables, and gat. The Department of Agriculture
ran a small horticultural station.

Now the area is dry. Dead trees surround the deserted agricultural extension office.
Drying gat plants struggle to survive on water purchased from distant wells in tankers.
Even drinking water is in very short supply. Children, women, and men travel long distances
by donkey or camel to collect water at the few taps that still run.

The problem began in the early 1980s, when Ta’iz city drilled some wells and pumped
out water from the valley for its urban water supply. The villagers were told that the new
wells were in the deep aquifer, 500m down, and would not affect the shallow farm wells.
However, people found their shallow wells drying up. Ta’iz city came in 1987 to drill more
wells, but the villagers were refused permission to deepen their own wells. The locals
stopped the city’s drilling rigs by force of arms. The army came; the village men took to
the hills with their arms; and five sheikhs were put in prison. Eventually, a minister came
down from Sana’a and brokered a settlement.

By 1992, the villagers’ wells were dry. They took up arms again and disconnected one
of the water supply wells. Twenty truckloads of soldiers moved in. The President of the
Republic intervened. The villagers were obliged to surrender their claims.

Sources: Moench 1997; World Bank 1997.

increasingly is a commodity for sale to towns. The same is true for the
wells in al Dhabab that supply Ta’iz. In some villages, land and water
sales have been prevented by community action. Generally, however,
as is recorded for Sa’ada, well owners “form a dominant coalition that
prevents others from blocking their sales” (Lichtenthaler 1999).

How Competition under Scarcity Turns into Conflict

As discussed above, conflict is only one possible outcome of scarcity
and the pace of change. Under what conditions is scarcity likely to
cause conflict?

Varisco (1983) argued that predictability of the water flow influences
the level of conflict. Unpredictable flows such as spate give rise to
intense stresses and conflict. Predictable flows such as spring waters
do not—once the ownership and management rules are agreed. Va-
risco’s argument corresponds to the historical facts. Far more conflict
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is recorded over spate than over springs. However, his explanation
does little to explain the surge of conflict in recent years in nonspate
systems.

A second factor that can affect the level of conflict is the number
of people sharing in the system. Large systems of water-sharing among
many irrigators generate more potential for stress at both the human
and the hydraulic levels because individual control diminishes. By con-
trast, individual well systems involve only their owners.

A third factor is visibility. A moved boundary stone or a turn at a
stream that lasts longer than agreed is a highly visible infraction. On
the other hand, the depletion of an underground resource for which
even the experts do not understand the hydrogeology and for which
the pumps that are depleting the groundwater are on private land is
hard to contest.

A fourth factor is the degree of symmetry of cause and effect. Stealing
a neighbor’s water concerns only two parties. Depleting groundwater
affects a broader community. However, in the latter case, a direct cause
and effect relationship is not as discernible, and it is more difficult to
claim harm to identified individuals.

Thus, it is not surprising that considerable conflict is reported over
spate flows, but less over spring water. Until recently, conflict over
groundwater was limited by the above factors, particularly visibility
and symmetry. Now, however, rural people everywhere are aware that
groundwater is a hydraulically connected and fast-depleting resource.
Once the aquifer is fully developed, it becomes a zero-sum game.
Every new well simply subtracts from the finite resource—and the
wealth—available to existing participants. This growing awareness of
the competitive nature of groundwater extraction has led to increasing
conflict (previous section).

One additional important factor influencing whether conflict will
develop is power relations. The groundwater problem highlights the
unequal competition between large farmers, who have bigger land
areas to drill over and more financial resources to dig wells; and smaller
farmers, whose wells dry up or who find it harder and more expensive
to access communal or third-party sources. In al Dumayd, a big trader
established a 10-ha citrus orchard with 8 pumps. As a result, a number
of wells in the vicinity dried up, and the farmers in the adjacent smaller
farms were forced to abandon them. Conflict did not ensue because
“the [small] farmers were aware that a big neighbour has no obligation
to share” (Lichtenthaler 2003, 188) A similar situation exists in spate
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irrigation in which the “weak” tail-enders feel aggrieved but powerless
to change things (case of Wadi Tuban Case Study D ahead).

There is some evidence that conflict is becoming more frequent.
Certainly, tribal confrontations over water and land of substantial scale
and intensity receive frequent notice in the Yemeni press (box 14.9).
Government interventions also seem to be more common.

Public Intervention Also Can Provoke Conflict

The role of the state in Yemen has grown enormously in recent years.
In the 1970s, much of the development of infrastructure and services
was privately funded by community associations and philanthropists.
These funding sources dropped away with the decline of remittances
and the politicization of the community development movement.

QOil revenues now are centralized in government hands, and the
growing volumes of donor aid are channeled through government.
Consequently, the state has become the dominant investor in rural
development. These interventions have not always had a positive

Box 14.9 Water and Land Disputes Leave Many Dead

“Six people were fatally shot and seven injured in tribal clashes in Hajja which broke
out two weeks ago and continued till Tuesday between the tribes of al Hamareen
and Bani Dawood. Security stopped the fighting and a cease fire settlement for
a year was forged by key sheikhs and politicians, The fighting was triggered by
controversy over agricultural lands and water of which both sides claim posses-
sion. Meanwhile. . .there is speculation of retribution attacks on government forces
which used heavy artillery and tanks to shell several villages in al-Jawf....”

(Al Thawra, April 29, 1999)

“Sixteen people have been killed and tens injured since the outbreak of armed
clashes between the villagers of Qurada and state troops, who used heavy artillery
and rockets to shell the village.* Scores of villagers were arrested and hundreds
fled their homes. The incident began when Qurada refused to share well water
with neighbouring villagers....”

(Al Shoura, June 20-21, 29 1999)

Note: * = See more on the Qurada dispute in Case Study A ahead.
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impact on water dispute and conflict (Varisco and others 2005, 12).
Many conflictual situations have been caused, at least in part, by public
interventions.

The development of upstream diversion structures on spate schemes
in a series of public projects from the 1950s to the 1990s led to a de
facto change in the spate water allocation rules (UNDP 1992, 106-07).
More land is now irrigated at the head of the schemes and less at the
tail. The negative distributional effect of this is stronger because the
head-enders (for example in Wadi Mawr and Wadi Rima) generally
are the better off; larger landowners. A survey showed that, for more
than 80 percent of farmers in Wadi Rima, water delivery was not
improved by the World-Bank-financed improvements (Al-Eryani and
others 1998, 32). Instead, head-enders were able to take a/l of the base
flow with impunity, increase their cropping intensity, and grow higher
value crops, including the very water-intensive bananas, which require
irrigation seven times a month.

Public interventions in rural water supply and sanitation also have
created situations of potential conflict. Problems have included an ap-
proach to siting projects that focused exclusively on engineering issues
while ignoring community wishes and existing tensions (Al-Shaybani
2005, 20), inappropriate technology imposed on the community, and
little thought given to how subsequent operations were to be man-
aged and financed. The principal causes have been the lack of com-
munity consultation and the inflexible, authoritarian approach of the
implementing agencies, low professional standards, and alleged cor-
ruption. Changes underway to “demand-driven” approaches should
help. However, there is a legacy of disappointed expectations, low or
nonexistent service, and a potent brew of tensions that often explode
into conflict (Al-Shaybani 2005: 12—14, 18).

The government-financed program for the construction of
small dams also is creating many potential conflicts. Apart from
the upstream/downstream stresses already mentioned, the poor
performance of these dams creates conflictual stresses within the
community and with government. Water quantities often have disap-
pointed; siltation is very rapid; frequently no downstream develop-
ment of irrigation canals has been provided for; and communities are
not trained in operation and maintenance of the asset. The principal
causes appear to be inadequate hydrological and engineering studies;
an approach that focused exclusively on engineering issues and does
not even ask how the water is to be used—sometimes it is not even
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Box 14.10 Conflicts over Dam Construction in Hobah and Shahik End
in Waste and Death

At Hobah in Al-Mahweet, villagers obtained a grant from USAID to construct the Al-
Makik Dam. However, they made no prior agreement about who the beneficiaries would
be. Downstream farmers who already were using the water proved unwilling to share in
costs and management with upstream farmers, who intended to pump the water to lands
previously unirrigated. As a result of the incomplete planning, the project comprised only
the completed dam, which was not used. The irrigation area was not developed.

At Shahik in Khawlan Al-Tiyal district, disagreement over whether to use a new dam
for groundwater recharge or for surface irrigation led to conflict in which one person was

killed.

Sources: Vermillion and others 2004; Ward 2005.

clear which villages or individuals are the intended beneficiaries—
and generally no provision for adequate upstream and downstream
consultations (Al-Shaybani 2005, 20; personal communication from
Gerhard Lichtenthaler).

Agricultural programs that have pushed farmers to invest in ground-
water for cash crops are creating conflictual situations. The govern-
ment’s 30-year promotion in Sa’ada of oranges and pomegranates
through subsidies and protection bound farmers to a huge long-term
investment in tree crops. In many places, these trees now cannot be
sustained by the water resource. A similar pattern is arising with the
mango groves at Abs. Mangoes were promoted by the public subsidy
for drip irrigation, but the water resource is rapidly disappearing. In
time, the farmers are likely to engage in some form of conflict with
the government (Bazza 1999).

Urban water supply. In the 1990s, the public utility aggressively
transferred water from the southern end of the green al Haima Wadi
to Ta'iz city. The ensuing drying up of that once fertile valley was a
well documented national scandal. Since then, other communities in
the Ta'iz region have fiercely guarded their water sources and chased
off government prospectors. Government has learned the lesson and
is trying other approaches. For example, government is using a form
of contract in the Sana’a basin that is intended to reserve the deep
aquifer for water supply, while giving farmers a free hand over the
unconnected shallow alluvial aquifer.
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Box 14.11 Wadi Habir Resists Surrenders Its Water to Urban Use but Is Defeated
through Violence

In 1992 villagers in Habir discovered that their area had been proposed as the next source
of water for Ta’iz city. They had seen the impact of water transfer on the neighboring
valley of Al Haima so determined to resist. For three years, they succeeded in postpon-
ing the project. When the rigs finally arrived in April 1995, the Habir villagers drove the
drillers off the site by using petrol torches. Their sheikhs were imprisoned. Eventually, a
“compensation” package was agreed, so the villagers allowed the drillers in.

However, soon a farmer’s shallow well dried up. When he was refused permission to
dig a new, deeper well, the villagers again stopped the drilling for Ta’iz. When the army
arrived, the women and children threw stones and tried to disarm the soldiers. The
soldiers fired, and two women were seriously injured. Eventually, the wells were drilled,
but with a legacy of distrust and anger that persists to this day.

Source: World Bank 1996.

Water Conflict Can Trigger a Larger Pattern of Conflict

Throughout Yemen, attachment to water and land is fierce and forms
a central element of Yemeni identity.* Competition for these limited
resources thus can quickly trigger a larger pattern of conflict. Yemeni
rural society generally is arms bearing, and resort to violence is frequent.
This is particularly true in the Northern Highlands, where tribal values
of' honor, shame, and revenge drive behavior, and where comparatively
trivial origins can quickly escalate, especially when violence is employed.
Socioeconomic factors also play a part: “unemployment and under
employment mean many bored and frustrated young men sitting idle
with their guns for much of the time, waiting for something exciting
to happen” (Al-Shaybani 2005, 21).

These factors are less evident in the Southern Uplands and the
coastal zones, in which the agrarian system has a more landlord/peasant
character with roots in a feudal system (Carapico 1998, 67—68; Varisco
and others 2005, 12). In these areas, tribal values are muted or non-
existent. Here it is the intense economic competition for the resource
that can lead to broader conflict. Varieties of competition include that

4 Because water rights generally go with land, water and land disputes often are
the same thing.
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between large landowners and smallholders or sharecroppers, between
town and country, or within communities over drinking water.

What Forms Does Conflict Take—and Why?

As background to this chapter, Al-Shaybani and Al-Zubayri (2005)
carried out a field study of water conflict in Ta’'iz and Lahej. The
following four case studies from their findings illustrate many of the
themes of this chapter.

Case Study A. Murderous Dispute over Spring Water Rights Is
Resolved in Yemen'’s Highest Court

In 1997, a dispute over water arose between two villages on Jabal Sabr,
the huge mountain that towers over Ta'iz city. The dispute lasted until
2001, left many dead, and had to be resolved in the Court of Appeal
after the intervention of the army and the President of the Republic.

The story began in the mid-1990s, when one village—Qurada—
received money from the government’s rural water supply agency to
rehabilitate the village piped water supply system. This system was fed
from springs belonging to Qurada that flowed into a collection tank.
However, the tank was sited uphill of a spring that belonged to a second
village, al Marzooh. Al Marzooh became afraid that the project would
reduce the flow of their spring.

In night raids, al Marzooh blew up part of the new project. The
police made arrests, and the governor visited and ordered the project
to continue. Al Marzooh responded by blowing up more installations
and equipment. Soldiers sent in only exacerbated tensions (box 14.9).
Although traditional mediation managed to get the case into court, the
explosions continued. Gun battles left five dead (including one woman,
a fact that really shocked the nation) and more than 20 injured. The
situation got so out of hand that the President of the Republic inter-
vened. Only then did both sides agree to go to court, from which the
dispute rose all the way up to the Court of Appeal.

The final court ruling was accepted reluctantly on both sides. The
villages were to construct one collective tank for their water supply.
Qurada could connect a 4" pipe, and al Marzooh a 2" pipe, with a
pro-rata reduction in supply in case of shortage.

It seems incredible that so much should be expended for such a
seemingly small a problem. The lessons so dearly won were:
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1. In some areas, water scarcity has reached a point that it is not ag-
riculture but the much smaller quantities needed for drinking water
that are under threat. Ta’iz Governorate essentially is a nontribal
area, so the dispute was not inflamed by tribal values. Rather, the
very high value that the two communities placed on drinking water
made them prepared to resort to violence to defend it.

2. Public money, apparently allocated without proper understanding
of the issues, was at the origin of the dispute.

3. Even when they were at each other’s throats, the villages were
highly opposed to outside intervention. When the army intervened,
the villages effectively closed ranks against them. Ultimately,
only the highest authorities in the land brought the villages to
reconciliation.

4. The tensions around water are so great that traditional rules of
mediation proved quite inadequate. Al Marzooh continued its as-
saults even while mediation was going on.

5. In the end, and only after extreme effort, the state was able to
impose settlement in this water dispute. Mobilization on this scale
is plainly out of the question for every 2" pipe dispute that may
arise.

Case Study B. Two Village Water Committees Cooperate to Protect
Their Resource—and Fight off Threat from Government Agency

In the very water-scarce Qadas area of Ta'iz Governorate, al Karee-
fah and al Dhunaib are neighboring villages. Each village has its own
potable water scheme with its own management committee. Having
seen the problems of water scarcity in other parts of Qadas, the two
villages cooperate to protect the drinking water resource, which is
their first priority.

The committees keep an eye on the activities of local farmers and
have stopped the digging of many new wells. Armed with a permit from
the NWRA branch office in Taiz, one al Kareefah farmer started to drill
a new well. The al Kareefah water management committee entered
an objection with NWRA, which then cancelled the permit. Another
farmer, this time from al Dhunaib, failed to get a permit but started
to dig a well anyway, stealthily by night. By the time the village found
out, the well was more than 20 meters deep and lined with reinforced
concrete. The farmer threatened to kill anyone who came close. The al
Dhunaib water committee chairman convened a meeting of the whole
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community, and it was decided that the well should be filled in. Faced
with this community solidarity, the farmer had no choice but to agree.
The whole community took part in filling in the well.

Ironically, the committees had the most problem with the official
rural water agency, the General Authority for Rural Water and Sanita-
tion Projects (GARWSP). GARWSP started to drill a borehole in the
catchment area of the existing drinking water schemes of both villages,
and within 400 meters of an existing well. The committees pointed
out to GARWSP that this proximity violated the 500 meter harim rule.
Their protest fell on deaf ears. The two villages were on the point of
resorting to violence to stop the contractor when it was learned that
the new well was dry. GARWSP made a second attempt to drill, this
time within 200 meters of the water source of al Kareefah and in the
direct catchment area of Al Dhunaib’s water source. This second at-
tempt was met with armed resistance from both communities, and the
contractor was forced to leave the area. The two committees then
decided jointly to hand-dig a well for community use at the new site to
prevent GARWSP from any future attempt to drill in this location.

The lessons are:

I.  When water is very short, drinking water becomes the top priority
for groundwater use, and communities show solidarity in setting
up and running potable water schemes.

2. Community solidarity can influence or block even the most intran-
sigent water users.

3. Insituations of scarcity, cooperation among communities becomes
possible.

4. Communities may deploy both traditional rules such as the harim rule
and modern rules such as licensing to defend their water source.

5. Government agencies trying to help solve the water problem can
create more problems than they solve. In this case, GARWSP’s
technical appraisal of the source was deficient. Furthermore,
the agency totally lacked a “demand-driven” and participatory
approach.

Case Study C. Dispute between Farmers Is Settled by NWRA's
Proposal That New Well Be Used Largely for Drinking Water

A conflict between villagers from Al Sayani district of Ibb concerned a
well drilled close to a neighbor’s well without permission. The dispute
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started when a downstream well owner made a complaint to NWRA,
asking that it stop a farmer who was digging a new shallow well
upstream.

NWRA visited the site. Its team found that the new well was,
in fact, close to two existing wells. The first well belonged to the
complainant and was approximately 120 m downstream of the new
well. The second old well belonged to the farmer who was digging
the new well: it lay about 120 m upstream of the new well. The visit
took place during the dry season, and all three wells were dry at the
time of the visit.

Although the new well breached the 500-meter distance require-
ment under the harim rule, NWRA proposed that the well be regu-
larized on condition that it be used only for the drinking supply of the
villagers. Only surplus water during the rainy season could be used by
the well owner for irrigation, and only on the condition that he paid
the capital and operating costs of the well. This deal was agreed and
confirmed in writing by all concerned.

This small case in which again the priority accorded to drinking
water is clear demonstrates three important lessons:

1. The harim rule is being widely invoked as a useful rule of thumb to
protect water resources. The potential of the new well licensing
procedures being introduced by NWRA is beginning to be explored
by villagers as part of their armory of water management rules.

2. Villagers may be willing to bring in NWRA as part of dispute
resolution. This willingness is probably stronger in nontribal areas
such as Ibb.

3. NWRA and the villagers proved capable of adapting the harim rule
to suit local conditions and to reconcile the interests of the two
parties and of the community.

Case Study D. Wadi Tuban Tail-Enders Say That Modernized Scheme
Has Brought Them Less Water but That They Lack The Capacity to
Fight for More

In the Wadi Tuban spate irrigation scheme, by law, an irrigation council
composed of officials and representatives of the water user associa-
tions is responsible for deciding the rules of water distribution. These
rules are quite precise (box 14.12). However, the field work done by
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Box 14.12 Irrigation Council Water Allocation Rules

In theory, water allocation is to be based on a fixed irrigation plan:

m  When the spate flow is low (5 m3/s—15 m?/s), priority is given to schemes in the upper
part of the delta, namely, Ras Al Wadi and Al-Arais.

m  When spate flow is of medium size (15 m?/s—25 m3/s), priority is given to schemes in
the middle part of the delta, including Beizag and Faleg systems.

m  When spate floods are high (25 m?®*/s—40 m3/s), the flow is directed at the main wadi
bifurcation point at Ras al Wadi Weir: to either Wadi Kabir or Wadi Saghir, depend-
ing on which one’s turn is due.

m  When spate floods exceed 40 m3/s, the flow is divided evenly between Wadi Kabir
and Wadi Saghir.

Al-Shaybani and Al-Zubayri (2005) found that reality differed from
theory.

Downstream farmers said that they used to have access to spate
water on average once every two years. Now the interval is 5-10
years. These farmers believe that upstream farmers are taking more
water than before thanks to improved concrete diversion structures
and to the upstreamers’ influence over the management agencies. The
tail-enders believe that the traditional upstream first rule—al ‘ala fa
al ‘ala—is abused by the big farmers upstream, who are expanding
their irrigated areas, getting up to 4 floods in | year, and even planting
bananas.

However, the downstream farmers have not lodged a complaint.
The reason in part is that they are unsure which agency is responsible.
They believe that, in addition to the Irrigation Council, the Ministry of
Agriculture Irrigation Department and the new elected local authori-
ties all have a say. They do not know to which agency or to whom to
complain, nor what the rules and penalties are. They do believe that
it would be a long and expensive (due to bribes) business to complain.
They grudgingly accept that spate flows are uncertain and that spate
water rights for downstreamers are hard to assert.

The case of Wadi Tuban reflects findings from previous studies in
spate schemes. They showed that the benefits of spate improvement
often go largely to the better-off upstream farmers. This case also
shows other lessons:
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1. The modernization programs that government has introduced have
focused more on physical improvements than on strengthening man-
agement institutions. The user associations now being promoted in
Tuban do not appear to have figured in the farmers’ discourse, and
certainly were not seen as powerful champions of their rights.

2. The old causes of friction regarding spate still exist. In fact, these
frictions are built into a system with such uncertain water rights.
At present, the power relations are such that downstreamers feel
badly treated. Furthermore, they shrink from conflict with the
powerful upstreamers.

Resolving Conflict

What dispute resolution mechanisms exist and how have they evolved
to meet these new challenges?

Settling Disputes in Largely Tribal Areas

“Although it is important not to overemphasize the nature of tribal-
ism, it must still be recognized as the major system of governance and
community organization in most highland rural communities” (Varisco
and others 1995, 12). In these tribal areas, sheikhs and tribal leaders
still play a vital role in settling disputes. Elected officials also have tribal
affiliations, so tribal and modern power structures largely overlap.
During a field survey, farmers in the Sana’a Plain were asked to explain
the different mechanisms employed for resolving water conflict. The over-
whelming majority of respondents (96 percent) said that water conflicts
would be dealt with by local “arbitration systems.” In other words, water
conflicts would be addressed first by tribal arbiters at the neighborhood
level. If not resolved at the first level, conflicts move to the sheikh at
the head of the tribe. Most respondents said that only when a dispute
could not be resolved through these procedures would it be referred to
the courts. In general, respondents felt that the courts were expensive
(largely due to bribes), slow, and remote from tribal concerns.
Al-Shaybani (2005, 22) argues that resolution of water conflict in
tribal areas follows the same pattern as that of any other conflict. In a
conflict, any respected person (modareek) can call a ceasefire. Then a
mediation process takes place, often led by the clan head (agil)) or the
head of the tribe (sheikh), to agree the terms of a truce and to broker a
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settlement. In case of legal technicalities, a tribal specialist on customary
rights and duties (maragha) can be called in. His decision is final.

In the past, the sheikh’s ability to mediate conflicts used to rest
primarily on his social standing and on his knowledge of customary
law. Over time, this has changed, as sheikhs have joined the political
and economic elite of the country. It is now just as much the sheikh’s
status as a rich man and his political influence and power at the re-
gional and national level that give him the authority to decide disputes
(Lichtenthaler 2003, 74)

However, these additional sources of authority create a risk of
conflict of interest. Sheikhs often are part of the problem because
often they are the largest users of groundwater. Some sheikhs have
become big commercial farmers and have benefited from their status
in the tribe to build up large land holdings. In cases in Sa’ada, villages
and communities have closed ranks to prevent their own sheikh from
buying more land—and the water rights that come with it. Thus, while
the cooperation of the sheikhs is crucial to conflict resolution in tribal
areas, their role as big water users compromises their role as impartial
mediators (Lichtenthaler 1999, 2, 14).

Tribal mediation also is limited by population movement and land
sales. These days more than ever, villages may be inhabited by multiple
tribes who do not cooperate. For example, villages in Amran often are
inhabited by different branches of the great Hashid and Bakil confed-
erations, and some by sayyids (religious scholars who have a knowledge
of water rules) (Moench 1997, 16; Lichtenthaler 1999, 14). In addition,
within one village, economic interests may be different—agricultural,
artisanal, and domestic. These different interests can conflict and thus
undermine solidarity.

Religious and cultural values play a role in reinforcing traditional dis-
pute resolution mechanisms. These values recall principles of fairness,
reconciliation, and integrity to a population still largely sensitive to these
values. These values occasionally can be invoked directly in dispute reso-
lution by the sayyids. Over the centuries, these religious scholars have
been involved in the evolution of water rules. The recent revival of Zaydi
scholarship and practice in Sa’ada has led to the emergence of a younger
group of religious scholars and teachers. They invoke the [slamic principle
of maslaha ‘amma (“welfare of the community over individual interest”).

It was a Zaydi scholar in Sa'ada who issued the fatwa on conversion of
runoff rights in 1976 (Lichtenthaler 1999, 2-3, 18).
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Settling Disputes in Other Areas

In nontribal areas of Yemen, traditional and modern community insti-
tutions exist for water management and for dispute resolution. These
institutions can be highly evolved, as was shown by the management
of spate in Wadi Tuban (Case Study D above).

In recent years, dedicated water management associations have
emerged, most frequently for potable water supply. Some of these
associations have grown into strong community institutions with a
range of other activities, such as schooling, health services, rural roads,
and water for livestock. The best documented example is that of the
Administration of Local Projects of al Sinah near Turba (Moench 1997,
15). Water management associations focus on managing the water sup-
ply scheme rather than on the resource itself, However, most schemes
are now experiencing problems with the source, as illustrated by the
Qadas case above. Thus, the associations are obliged to become active
in settling disputes over water resources. In some cases, associations—
or the community at large—have organized themselves (box 14.13).
Some have resisted new drilling. Others have prevented the loss of
community water and land resources to the rich and powerful—traders,
speculators, absentee landlords (Lichtenthaler 1999, 2).

Box 14.13 Sa’ada: Examples of Successful Community Initiatives
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To safeguard their water resources, villages cooperate in a range of way to resist sheikhs,

traders, and land dealers. Three examples follow.

B Inone case in Sa'ada, fearing decline in groundwater levels, the tribal group refused

the request from the community owning the runoff area to develop its groundwater

resources. Now the sheikhs have agreed to a 20-year halt to any development of

the land.

m |n another area of Sa’ada, in consultation with the tribe, the sheikh ruled that no in-

dividual member was to sell land to people from outside the village. This community

had seen what had happened when the neighboring tribe sold large amounts of land

to investors, who then drained the area of groundwater.

B Inseveral other casesin Sa'ada, villages and communities have closed ranks to prevent

their own sheikh from buying land from them.

Source: Lichtenthaler 1999.
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Modern Civil Dispute Resolution Mechanisms

Yemeni law provides for civil dispute resolution in courts. However, ru-
ral Yemen is generally mistrustful of outside involvement. Conflicting
parties tend to close ranks in the face of it. No data exist on the
actual number of water disputes referred to the courts. However, in
the survey of farmers in the Sana’a Plain discussed above (Al-Hamdi
2000, 81), only 4 percent of respondents said that water disputes
would be referred to the civil courts rather than to local arbitration
systems. The proportion may be higher in nontribal areas that lack
trusted local dispute resolution mechanisms. In Wadi Tuban, cited
above, downstream farmers do not have much confidence in the
capacity or probity of the courts either. A referral to the court is
generally forced on the disputants by the civil authority, particu-
larly for violence. If one of the disputants voluntarily refers a case,
he generally does so because he sees it as a way to gain additional
advantages.

Under the Water Law, NWRA has regulatory powers over water
management. As a result, a number of disputes are now being referred
to NWRA branches for a decision on the legality of well drilling and
other issues. In four basins—Sana’a, Ta'iz, Sa’ada, and Amran—the
central government has set up basin committees comprising represen-
tatives of central and local government and civil society. It is too early
to tell whether this joint forum will be effective in imposing order on
WRM. The new, elected local district councils have responsibility for
all local affairs. NWRA's policy is to engage them in water resource
regulatory activities. However, the little evidence that is available
—for example, the local council involvement in spate water allocation
in Wadi Tuban—suggests that this form of decentralization has multi-
plied, rather than solved, problems (Al-Shaybani 2005, 26).

In 2005, apparently alarmed at the prevalence of tribal disputes in
general, the President of the Republic ordered a five-year truce. He
established a National Supreme Committee for Dispute Resolution.
This committee is chaired by a deputy prime minister and includes a
large membership from the Cabinet, the judiciary, Parliament, and the
sheikhs. Its mission is to put an end to tribal feuds through mediation.
To date, there has been no indication of its effectiveness.
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Power and Political Economy: Who Really Benefits from Water
and How?

From the discussion above, it will be clear that Yemen has moved a
long way from the early Islamic moral economy of the “right of thirst.”
Already in the nineteenth century, when the Ottomans installed the
iltizam system of taxation of the agricultural surplus in the higher
water- availability areas of the southern uplands and the eastern and
southern escarpments and plains, control of water was readily identifi-
able with an accumulation of power. In these areas, it took a feudal
form. Great sheikhs held sway over numerous tax-paying ra’iyya, or
peasants. This system is still traceable in the pattern of land and water
holdings in these areas (Carapico 1998, 67-68). In the dry north and
east areas, scant water meant virtually no taxable surplus. In these
areas, the warrior-farmer character of tribalism proved able to resist
both Ottoman conquest and the imposition of centralizing tax trans-
fers. The more egalitarian political economy of the tribe persisted
until a generation ago.

Change in the use of water has brought profound shifts in eco-
nomic and political power. In the southern uplands, the groundwater
revolution is largely over. The process of appropriation of water by
the locally powerful—and by the cities—has reduced the economic
opportunities for small farmers. Appropriation is gradually returning
most of these areas to the old rural ecology of rainfed agriculture.
They have only sporadic access to supplementary irrigation and
pumped drinking water. T he political and social counterpart to this
economic change seems to have given a new impetus to the civil
society, local self~-help mechanisms that have existed in the area
for a generation or more. Associations of local people defend their
communities’ interests and conserve and develop what resources
are available.

In the coastal regions, the brief improvement in the lives of down-
stream farmers that came with spate upgrading and the tubewell is
dwindling as large upstream landholders appropriate both the surface
flows and the groundwater.

In the tribal areas of the north and east, the end of the groundwater
boom has left an impaired ecology of reduced groundwater and spring
flow. These sources are less and less adequate to support the commercial
farming that has developed. The available water and land resources have
become more concentrated in the hands of tribal leaders. They have
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benefited from traditional patterns of loyalty and cooperation and from
their access to the modern centers of political and economic power. A
new class of capitalist investor/trader has sprung up, too. Those left
out of this process have been the smaller farmers, who have seen the
economic boom come and go in a generation. Among them, there
appears to be a process of change, not yet radical, that consolidates
resistance to further resource capture. Whether this resistance will
have a political counterpart—for example, a distancing of tribesmen
from their tribal leader—is far from clear.

These processes of capitalism and concentration of power have been
readily abetted by the state through incentives for groundwater extraction
and through direct investment. The rapid development of water resources
helped to legitimize the state as a “development agent.” Meanwhile, the more
discreet underlying processes of accumulation of wealth and power through
growing control of water and land have consolidated the important political
support of the military and capitalist elite around the central state.

Lessons

Civil Society Lessons

Traditional Yemeni society and institutions have demonstrated con-
siderable capacity to adapt to the changing challenges of water. The
“upside” capacity to adapt to the changing supply and demand signals
in the 1970s and 1980s was remarkable. Technology, farming systems,
cropping patterns, and cultural and social attitudes adapted quickly to
the market economy. Time-honored rules were adjusted; traditional
institutions evolved; and new ones were established.

Naturally, the country’s “downside” capacity to make the pain-
ful adjustment to scarcity, competition, and conflict has been more
limited. Yemenis adapted rapidly to the tubewell but have had great
trouble adapting to the resultant water stress and scarcity. Nonethe-
less, communities continue to evolve their own rules and have shown
some ability to adapt to scarcity. Institutions have begun to adapt, and
rules are being rewritten. The old harim rule on well spacing is now
evoked almost everywhere to control new well drilling. Communities
also may seek to restrict deepening, pumping time, or water sales. New
users are being excluded by a variety of techniques.

In tribal areas, the ambiguous role of the sheikh is a problem.
Nonetheless, even there, some communities have combined to
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neutralize the negative effects of the sheikh’s business interests. In
nontribal areas, community associations are commonly found, with
varying degrees of capability to manage water resources and resolve
conflictual situations.

Communities everywhere prefer to exclude government from their
problems. This consensus is not surprising, given that government
interventions frequently created rather than resolved conflict.

Government Lessons

The capacity of central government to regulate activities at the level
of individual users is very limited. Typically, government intervention
requires a show of disproportionate strength, justified only in extreme
cases, after local dispute resolution methods have failed (Moench
1997, 3).

Government can best influence outcomes positively by broad policy
and institutional measures. Good examples are the sectoral policy
frameworks, and a few enforceable regulatory measures, such as the
ban on import of drilling rigs (Norton 1995).

Government’s move to improve the professionalism of its water
management services by setting up NWRA and decentralizing its pow-
ers to local branches clearly was a step in the right direction. There
is limited evidence that NWRA has helped in dispute resolution. The
decentralization of some official responsibilities to the participatory
basin committees and to the local authorities also may help. There is
no reason to suppose that decentralized structures will be more ef-
ficient or less politically driven than centralized ones. However, the
decentralization at least may back up the power of local communities
to control abstraction and drilling (Lichtenthaler 1997, 11).

Evidence shows that it is not only scarcity, but also the supply
side remedies introduced, that triggers conflict. Unfortunately, gov-
ernment emerges as a leading source of conflict. Some of this conflict
stems from poor water resource decisions—particularly for projects
based on inadequate understanding of the water balance or of water
rights. Other conflictual situations arise from inadequate social and
institutional preparation. Programs frequently fail to ensure that the
community structure that can deal with planned changes is in place.
In the most flagrant cases, government has ridden roughshod over all
local understanding of water rights and appropriated the resource for
transfer to the towns (World Bank 2005).
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Looking to the Future

In the Yemeni context, the only viable solutions are local and participa-
tory, initiated by the water users. Moench (1997) details the reasons
that these solutions work:

a. Local people are the stakeholders.

b. Government can never have the capacity nor the full confidence
of local people.

c. Every village has its own hydrology and history, and only micro-
level solutions make sense.

d. ltis not government but millions of individuals at the local level who
take the decisions about Yemen'’s water management.

Clearly, the future of water management and dispute resolution in Ye-
men depends on local institutions. These institutions are creakily adapting
to water scarcity. There is a role for government to lend a hand by
supporting community self-management initiatives through education,
training, and intelligent cost-sharing. Future government interventions
must avoid creating new problems while trying to resolve others. To do
so, government interventions in rural water and dams will have to be
technically better prepared, demand driven, and negotiated by a more
intelligent process that takes account of local social setups, institutional
structures, and patterns of water rights.

Longer-Term Lessons

There is no “solution” to Yemen’s water crisis. Given the population
increases and lack of alternative employment opportunities, demand
will continue to far exceed supply. The depletion of natural capital will
oblige economic retrenchment, with painful political and social con-
sequences. Managing the transition to extreme scarcity and avoiding
conflict at the local level will be an obligation of all Yemenis. However,
the government is responsible for mitigating the underlying causes
of scarcity as much as possible and for planning for the longer-term
structural transition of the economy.

m  Government must pay attention to the uncompleted demand man-
agement agenda. In particular, readjusting the incentive system can



Water Conflict in Yemen: the Case for Strengthening Local Resolution Mechanisms

reduce agricultural water use while equitably protecting incomes
(Lichtenthaler 1999, 24; Norton 1995, 10-12)

To replace the present ad hoc and arbitrary transfer systems, gov-
ernment needs to set fair rules for intersectoral transfer of water.
These rules must require the development of equitable markets
or other fair transfer mechanisms (Norton 1995, 13—14; Moench
1997, 4, 21).

Government has to plan for a less water-intensive economy. The
planning should include measures to ease the intersectoral move-
ment of labor and to create an environment friendly to alternative
economic activities (Norton 1995, 16).

References

Al-Eryani, M., and M. al-Amrani. 1998. “Social and Organizational

Aspects of the Operation and Maintenance of Spate Irrigation
Systems in Yemen.” World Bank, Sana’a.

al-Hamdi, M. 2000. Competition for Scarce Groundwater in the Sana'a

Plain. Delft: Delft University of Technology.

Al-Shaybani, S.R. 2005. “Conflict and Water Resources Assessment

for al Jawf'and Amran.” Hydro Yemen for CARE/DfID, Sana’a.

Al-Shaybani, S.R., and A.S. Al-Zubayri. 2005. “Water Conflicts: Ta'iz

and Tuban Case Study.” World Bank, Sana’a.

Al Shoura. 1999. Article on deaths from armed clash between Qurada

villagers and state troops over water. June 20-21, 29.

Al Thawra. 1999. Article on deaths from armed tribal clashes in Hajja

over water. April 29.

Al-Zubayri, A.S. 2005a. “Abandoned Villages Due to the Shortage of

Water.” World Bank, Sana’a.

____. 2005b. “Water Conflicts: Field Visits Report.” World Bank,

Sana’a.

Bazza, M. 1999. “Technical and Economic Aspects of Water Saving.”

LWCP (Land and Water Conservation Project)/FAO (UN Food
and Agriculture Organization). Sana’a.

Breton, J.-F. 1999. Arabia Felix. South Bend, IN: University of Notre

Dame Press.

Carapico, S. 1998. Civil Society in Yemen. Cambridge: Cambridge

University Press.

Dresch, P. 1993. Tribes, Government and History in Yemen. London:

Oxford University Press.

265



266 WATER IN THE ARAB WORLD: MANAGEMENT PERSPECTIVES AND INNOVATIONS

____.2000. A History of Modern Yemen. London: Oxford University
Press.

Government of Yemen. 1995. “The Water Resources of Yemen.”
Report WRAY 35, MOMR and TNO, Sana’a.

Iskander, M., and S. Ueda. 1999. “Yemen: Preliminary Assessment of
the Existing Dams.” World Bank.

Katariya, S.R. 1999. “Improved Agricultural Practices in Sana’a Gov-
ernorate.” LWCP/FAQO, Sana’a.

Lichtenthaler, G. 1997. A Political Ecology of Water: Factors and Percep-
tions Influencing Groundwater in the Sa’adah Basin. London: SOAS
(School of Oriental and African Studies).

__. 1999. “Water Management and Community Participation in the
Sa’adah Basin of Yemen.” World Bank, Sana’a.

____.2003. Political Ecology and the Role of Water: Environment, Society

and Economy in Northern Yemen. London: Ashgate.

Maktari, A. 1971. Water Rights and Irrigation Practices in Lahj: A Study of
the Application of Customary and Shari’ah Law in South-West Arabia.
Cambridge: University of Cambridge Oriental Publications.

Milich, L., and M. Al-Sabbry. “The ‘Rational Peasant’ vs. Sustainable
Livelihoods: The Case of Qat in Yemen.” Development 3 (1995).
http://ag.arizona.edu/~Imilich/yemen.html

Moench, M. 1997. “Local Water Management: Options and Opportu-
nities in Yemen. Survey Report of the Decentralized Management
Study.” World Bank, Sana’a.

Mundy, M. 1989. “Irrigation and Society in a Yemeni Valley.” Peuples

Mediterranéens 46.

___. 1995. Domestic Government: Kinship, Community and Polity in
North Yemen. London: I.B. Taurus.

Norton, R.D. 1995. “A Note on Economic Policies for Water Manage-
ment in Yemen.” World Bank.

NWRA (National Water Resources Association). 1999. “Water Resource
Management Strategies in the Ta'iz Region.” NWRA, Sana’a.
Turton, A.R. 1999. “Yemen: Water Scarcity and Social Adaptive
Capacity.” Water Issues Group, School of Oriental and African

Studies (SOAS), London.

Turton A.R., and G. Lichtenthaler. 2002. “Natural Resource Re-
construction and Traditional Value Systems: A Case Study from
Yemen.” Occasional Paper 14. SOAS Water Issues Study Group,
London.



Water Conflict in Yemen: the Case for Strengthening Local Resolution Mechanisms

UNDP (United Nations Development Programme). 1992. “Yemen:
Water Resource Management and Economic Development.” Final
Report. High Water Council and UNDP, Sana’a.
United Kingdom Government. 1952. Report on the Abyan Scheme.
HMSO (Her Majesty’s Stationery Office), London.
van Steenbergen, F. 1997. Understanding the Sociology of Spate Irriga-
tion. Arnhem: Academic Press.
Varisco, D. 2005. “Yemen: Sustainable Livelihoods Analysis.” World
Bank.
Vermillion, D., and S. Al-Shaybani. 2004. “Small Dams and Social
Capital in Yemen.” IWMI (International Water Management In-
stitute), Colombo. www.iwmi.cgiar.org/index.aspx
Ward, C. 1998. “Practical Responses to Extreme Groundwater Over-
draft in Yemen.” World Bank, Sana’a.
____.2000. “The Political Economy of Irrigation Water Pricing in
Yemen.” In A. Dinar, ed., The Political Economy of Water Pricing.
London: Oxford University Press.
Weir, S., 1985. Qat in Yemen: Consumption and Social Change. London:
The Trustees of the British Museum (British Museum Publica-
tions).
____. 2005. “Yemen: Proposal for a Study of Conflict in Water.”
World Bank.
World Bank. 1989. “Irrigation Sector Study.” Report 8030-YAR. World
Bank.

__. 1994. Wadi Al-dawf Agricultural Development Project.” Project
Completion Report. Report 13822-ROY. World Bank.

__. 1996. “Yemen: Local Water Management in Rural Areas.”
Washington DC and Sana’a.

____.1997. “Yemen: Towards a Water Strategy.” World Bank.

__.2005. “Yemen: Country Water Resources Assistance Strategy.”
World Bank

__. 2009. “Tapping a Hidden Resource: Energy Efficiency in the
Middle East and North Africa.”

267






Water Diplomacy
in the 21st Century

N. Vijay Jagannathan

n many parts of the world, competition among countries for water

resources is being exacerbated by population growth, urbanization,

and industrialization. When water resources are shared across na-
tional boundaries, the challenge of sustainable management becomes
even more complicated for several reasons. First, in the case of trans-
boundary conflicts over water, international laws and conventions are
not enforceable unless a process of ratification has been completed
through national legislative bodies. Second, countries could cheat or
not comply with water treaties unless these treaties are self enforcing.
Finally, it would take just a small group of opponents of a water treaty
to make any of these agreements “politically unacceptable.”

In addition, two independent variables determine how countries
interact when it comes to sharing international watercourses. First
is the spatial configuration of the watercourse in relation to national
boundaries: an upstream state has different incentives for cooperat-
ing compared to a downstream state. Dinar (2006) describes these as
through-border situations in that the downstream state’s ability to retali-
ate and reciprocate through its water policies to externalities created
from the upstream state is minimal. Other situations exist in which
externalities become reciprocal: any harm to an open-access resource
(such as an inland sea, lake, or shared aquifer) affects all states that
share this resource. Dinar terms these border-creator situations.

Second, relative political and economic strengths and weaknesses
of countries that share the water resource influence their dealings with
one another. If one state were far more economically advanced than
its fellow riparians, its behavior would be influenced by the political
and economic importance attached to maintaining and building on
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relations with its neighbors. On the one hand, a situation of complete
asymmetry of economic power could tempt the powerful country to
display “hegemonic” tendencies. On the other hand, trade and market
protection considerations very well could induce the powerful hegemon
to collaborate with its weak neighbor(s). Asymmetry in economic well-
being also affects the way that countries view pollution. The capacity
to accept pollution may be higher in a poor country than in a rich one,
whereas the ability to mitigate the problem is the opposite.

When Do Bilateral Agreements Take Place?

Political, spatial, and economic interests propel countries to work out
international water agreements with one another with or without an
exchange of financial investments. When scarcity or degradation induces
parties to coordinate actions, country-level interests could be congru-
ent through a desire to negotiate and cooperate. Dinar analyzed the
characteristics of these agreements and concluded that through-border
situations carry a much greater likelihood of side payments or sharing
investment costs from the downstream state to the upstream state.

The next paragraphs will discuss examples of situations in which a
congruence of interests led to countries working out bilateral solutions
to their water issues in the spirit of mutual accommodation. Typically,
these solutions take place when the “low-hanging fruits” are obvious
to all negotiating parties. For example, flood control and generation of
hydroelectric power are obvious areas in which a downstream state
perceives the need to cooperate. Iran paid Afghanistan; India has paid
Bhutan and Nepal; the United States has paid Canada for hydropower,
irrigation, and flood control.

There could be other examples wherein congruence of interests
led to bilateral agreements. Table 15.1 illustrates some bilateral agree-
ments among the Mashreq countries of the MNA region.

Challenge of Working through Bilateralism and beyond

However, for every successful treaty, there are many more situations
in which mutually beneficial agreements are not concluded. These
arise because there are many political, geographic, and economic
considerations that lead to countries being either unwilling or unable
to collaborate to share water resources. Typically, disagreements arise
when countries assert their “rights” to water quantities. A downstream
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Table 15.1 Disputes and Agreements in Mashreq Countries, 2008

Water conflict Issue Countries involved Outcome
River Tigris Irrigation in Syria with Tigris ~ Syria, Iraq, Turkey No formal agreements as yet
waters
Shatt al Arab River ~ Boundary demarcation Iran and Iraq 1974 agreement by which the river is
recognized as the boundary
River Euphrates Sharing river for irrigation Syria and Iraq 1990 agreement to share waters
42:58 between Syria and Iraq
River Orontes Sharing river for irrigation Syria, Lebanon, Turkey Lebanon gets 80mcm, Syria 430 mcm.
Turkey gets adequate water for irrigated lands.
River Jordan Sharing river for irrigation, Jordan and Syria Syria retains flow from springs above 250m.
urban, and industrial use Magarin Dam flows used by Jordan but 70%

of power generated allocated to Syria

Source: Hadadin 2008, 79—81.

Notes:

Mashreq = Eastern countries of the Arab Region.

In border-creator situations, as the water or the externalities are shared, the tendency is to share (often equally) the costs of mitigating measures.
For example, the Baltic countries saw clear advantages of sharing the benefits and the costs of protecting the Baltic Sea from land-based pollution.

country with significant hydraulic investments, such as Egypt or the
Netherlands, claims prior rights in that the water passing through its
territory already has been put to productive use by its farmers and
urban and industrial consumers and therefore needs to be safeguarded
in any subsequent treaty. By contrast, an upstream country such
Ethiopia or Turkey will claim sovereign rights to the water quantities
flowing through its territory. In these situations, the absence of a vi-
able international adjudication system often leads to a breakdown of
the bilateral dialogue.

As a consequence, countries situated along the watercourse
often are unable to work toward optimal utilization of the water.
If the number of countries is three or more, the transaction costs
of reaching such agreements become even more complex because
these countries often do not fully appreciate their interdependence.
Examples are countries that share water from very large watercourses,
such as the Nile, Mekong, and Brahmaputra-Ganges Rivers, Nubian
aquifer, and Arabian Gulf. Instead, as with bilateral water relations,
countries tend to perceive water rights synonymously with country
interests.

In such situations, crafting institutional platforms that facilitate
water agreements becomes a formidable challenge. For example, since
1997, the UN Watercourse Convention has attempted to codify a
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broad framework for countries to work within to resolve water issues.!
Despite almost 40 years of consultations and meetings, the suggested
legal framework to govern international water agreements has not

been ratified (table 15.2).

Table 15.2 UN Watercourses Convention Timeline, 1970-1997

Year
1970

1997
2007

Result Comment

UN asks International Law Commission to start codification 5 rapporteurs produced 15 reports

UN passes draft Convention on Watercourses 103 countries vote for convention

Only 15 states sign the convention Minimum of 35 states ratifying convention not achieved

Source: Salman 2007.

Delays in ratification have arisen principally because of differing
interpretations of the relative importance of two articles of the Con-
vention:

. Article 5, which enjoins participating states to ensure equitable
and rational utilization of shared waters
2. Article 7, which obligates states to do no harm.

Upstream states emphasize the need to honor Article 5 (protects
their sovereign right to exploit the economic potentials of watercourses
running through their territories). Downstream states emphasize the
importance of protecting historic investments in hydraulic infrastructure
(from future or contemplated actions by the upstream states) that
could adversely affect watercourse flows.

When interpretations of water rights differ—as in any system
of jurisprudence—there needs to be a body of tort law to guide the
adjudication system. In the case of international water disputes,
such a system is absent. Therefore, except in either the case of the
“low-hanging fruits” referred to earlier, or cooperation through side-
payments, differing interpretations of water rights quickly degenerate
into zero-sum games.

Under these circumstances, water diplomacy needs to focus on build-
ing confidence and capacity among the parties sharing a watercourse.

' The full name is the United Nations Convention on the Law of the Non-
Navigational Uses of International Watercourses. The convention was passed in final
by the General Assembly in 1997.
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Diplomacy can enable the parties to see beyond arguing about conflict-
ing interpretations of rights. It leads them to recognize that, because
of their interdependence, cooperation is the only way forward if the
water is to be utilized to its highest economic and environmental po-
tentials. Sadoff and others (2008) have articulated the advantages of
benefit sharing.

Three Phases of Interdependence

Geographic Interdependence

The fact that a watercourse is shared by two or more countries
highlights the geographic or spatial interdependence of these countries.
Whether it is a flow of a river from the headwaters to the sea, an aquifer
across national boundaries, or a water body surrounded by countries,
the resource is available through one ecosystem. Any action—water
extractions or water insertions—taken by one state impacts all of the
others. When populations were still relatively small and demands on
the resource were low compared to the available resource, conflicting
views of water rights could be resolved through bilateral agreements.
These agreements took a static view of water availability (as validated
by historical hydrological data): that future available quantities would
be fully predictable.

Economic Interdependence

The second phase of water interdependence occurs as a consequence
of growing economic interdependence. Through trade and commerce,
countries have spun a complex web of interrelationships. As a result,
often those sharing a watercourse become so economically interde-
pendent that disagreements over water get resolved through “give and
take” within a broader congruence of economic interests. In Europe,
for example, disputes over the Danube and Rhine Rivers and other
important international watercourses are no longer perceived by each
country with the same degree of passion as in past centuries because
the economic benefits from their interdependence far outweigh the
advantages of nationalist rhetoric. Seeing beyond asserting rights to
water quantity, these communities are moving forward toward insti-
tutionalizing the rights to water quality for the benefit of the entire
ecosystem.
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Water Interdependence

A third phase of water interdependence recently acquired prominence
because inter-temporal projections warn of entire water ecosystems
around the world being affected by climate change. Variability in
rainfall patterns, retreat of mountain glaciers, and higher evaporation
rates in reservoirs impounding water (particularly in arid regions such
as the Middle East) bring in new climatic risks that need immediate
and long-term mitigation. For example, the Khabour River in Syria
has a large command area of irrigation. The country has witnessed
a steady decline in discharge at Ras Al Ain from an average of 60 m?
per second between 1942 and 1972 to no water after 2001. Figure 15.1
indicates similar trends in Morocco.

More fundamentally, predicting future water flows in a watercourse
on the basis of past historical data is becoming a dubious exercise. In other
words, country interpretations of quantity rights to international wa-
tercourses already are affected by prolonged droughts in many parts
of the Middle East and North Africa. These new climate-induced
risks are forecast to get worse in the ensuing decades. This prediction
makes it imperative for countries that share watercourses to recognize
their joint and individual vulnerability to catastrophic events such as
prolonged droughts, floods, or both.

The three phases of water interdependence both influence and are
influenced by different congruences of national interests. Historically,
geographic interdependence has been the independent variable that

has led to the largest number of
Figure 15.1 Secular Rainfall Trends in Morocco’s Major River international treaties on water.

Basins, 2030-80 (%) These treaties have institution-

Percent reduction of annual rainfall compared to the baseline alized mechanisms for coopera-

(Pattern Scaling, A, Scenario, downscaled on HadCM,) . .. .
tion, even when the participating

—0 -
;gg' [ I I I countries have widely differing
e economic and political power

~200 4 (Dinar 2000, 2005). In another

-25.0 4

300 4 paper, Dinar (2006) analyzed a
=y wide cross-section of interna-
:122: tional water agreements. He
= L concluded that treaties between
N °&Q§& w @«3& & a&@§°%§é «® countries for through-border

00 W00 W 2080 configuration (water flows from

Source: MNA Staff Presentation on Climate Change in MNA, 2008. one country to another) have



Water Diplomacy in the 21st Century

involved tort-oriented outcomes in which richer downstream countries
usually have financed upstream hydraulic infrastructure. By contrast,
for border-creator configurations (waters are shared, as in an inland
lake, or a river serves as an international boundary), treaties often have
led to a more equal sharing of investment costs, even when power
relations are asymmetric. There also could be situations in which the
wealthier country agrees to finance a disproportionate amount for
internal economic, social, or political reasons.

Regarding economic interdependence, factors “beyond the water-
course” have been the independent variables facilitating international
cooperation along watercourses (Dinar 2005). For example:

a. The US and Canada share a close political, cultural, and economic
relationship that goes much beyond the water resources they share.
The resulting congruence of economic and political interests has facili-
tated agreements on sharing watercourses of 150 rivers and lakes.

b. Similarly, the International Commission for the Protection of the
Rhine has been able to establish itself as a supra-national body
because of the common economic and political interests of the
Rhine riparian states (Sadoff and others 2008).

c. More recently, the European Water Framework Directive of 2000
(EU aquis) has created a binding legal framework to protect all
European watercourses, over which the European Court of Justice
has enforcement powers. These Water Directives become relevant
in reshaping water policies for states that apply to join the European
Union (notably Turkey). The directives have led to Turkey’s National
Programme for the adoption of the EU aquis, with consequences
for how the country deals with downstream riparians with which
it shares geographic interdependence (IDRA 2004).

d. There is also the example of the Mekong accord in which the
riparians recognized their growing economic interdependence by
agreeing to equal rights to the use of the Mekong waters according
to economic and social needs.

The third phase of environmental interdependence—due to climate
change—has just begun and still is not fully internalized by most coun-
tries. This concern was highlighted by the 2007 Inter-governmental
Panel on Climate Change (IPCC) Report. This report projected global
warming with very serious consequences for rivers whose headwaters
are in tropical and semitropical zones. A combination of increased
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variability of rainfall with receding glaciers and rising temperatures
makes the quantity of flows in the major international watercourses
unpredictable. Certainly, historic data can offer no reliable forecast of
the quantities and variability of future water.

In fact, many arid countries already are witnessing prolonged
droughts and irregular rainfall. In the MNA region, Morocco and
countries in West Asia (Israel, Jordan, Palestine, and Syria) have been
particularly affected. In the future, Egypt runs the risk of losing a con-
siderable part of its populous Nile Delta lands to sea-level rise by the
Mediterranean. At Egypt’s southern end, inflows to Lake Nasser/Nubia
are projected to increase because extra precipitation in the Ethiopian
highlands will exceed the reservoir capacity. This overflow will lead to
two forms of wastage of the precious resource:

a. Excess waters increasingly will have to be diverted to the Toshka
depressions. These function as mega-sized evaporation ponds
(these water bodies already are so large that they are captured by
remote-sensing images).

b. With the expected rise in temperatures, evaporation rates in Lake
Nasser are expected to increase, thereby reducing the water stock
available for use downstream of the High Aswan Dam.

Table 15.3 summarizes the suggested three-phase typology and
its consequences on water diplomacy. The first column represents the
geographic interdependence phase. These are situations in which countries
have worked out bilateral or multilateral agreements based on recogni-
tion of common geography. The second column represents economic
interdependence. In these situations, economic factors outside the ge-
ography of sharing watercourses have acted as powerful instruments to

Table 15.3 Typology of Interdependence

Geographic interdependence leads to Economic interdependence leadsto  Environmental interdependence leads
agreements between/among countries based on: agreements between/among to agreements between/among
countries based on: countries based on:

Recognizing and sharing ecosystem
risks due to climate change

QOverall economic and political

congruence through sharing

economic benefits

Territorial sovereignty and sharing water rights
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promote international water agreements. The third column represents
the additional phase of environmental interdependence. It signifies emerging
situations in which global externalities will require countries that share
watercourses to work with one another to mitigate these emerging risks
to their economies. The biggest challenges to water diplomacy in the
years ahead lie in this third arena.

To sum up, the nature of interdependence among countries that
share watercourses leads to either a congruence or lack of congru-
ence of interests. These lead to either the success or failure of water
diplomacy. Past disputes over international watercourses have arisen
in the region from a variety of social, political, economic, and histori-
cal reasons. With projected increased variability in rainfall and rising
temperatures, countries simply cannot afford to risk water conflicts
based on existing rights-based paradigms such as territorial sovereignty
and territorial integrity. The development challenge is how to create a
culture of learning and knowledge-sharing, so that policymakers are able
to understand that growing environmental interdependence is forcing a
much greater congruence of interests in managing water than has ever
been necessary before.

How Can Countries Be Persuaded to Recognize the Importance
of Environmental Interdependence?

The IPCC Report of 2007 generated global awareness of the risks of
climate change, particularly in terms of rainfall declines and variability
(figure 15.2). Specific adverse impacts and risks are becoming apparent
to policymakers at country levels. Under these circumstances, politi-
cal leadership has been quick to

recognize the importance of Range of Change in Runoff (%)

Figure 15.2 Climate Change Impacts in North Africa:
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In Morocco, many of the dams constructed over the past three
decades are not filling to design capacity because of rainfall variability.
Earlier, this variability was viewed as prolonged droughts. However,
now it is being interpreted as the first stage of climate change. These
shortages have affected carefully calculated allocations from the
water stored in dams of the country’s river basins for use by farmers,
industries, and urban communities. Such experiences are galvanizing
policymakers to work on a new range of economic and investment
policies. Table 15.4 describes recent simulations of the Rio Bravo Basin
in Mexico that show the extent of economic damage with a decline
in rainfall.

Table 15.4 Simulations for Rio Bravo Basin, Mexico

If runoff falls by 20%:

$7.5B pesos of damages in the residential sector.

$5.3B pesos of damages in the industrial sector.

$69M pesos of damages in the agricultural sector.

Industrial and residential sectors will be damaged considerably more than agriculture because the third places a much higher value
on water.

Overall welfare losses = $13.0B pesos annually.

If the reduction in runoff is 10%, the damages fall to $5.5B pesos.
If the reduction in runoff is 5%, the damages are $2.68 pesos.

Source: B. Debewo, personal communication, 2008.

While country leaders have been quick to recognize the adverse
impacts of rainfall variability and prolonged droughts on their economies,
they are less familiar with the risks caused by the interdependence of
countries that share watercourses and ecosystems. The need is urgent
to build collaborative learning and knowledge-sharing on how countries
that share watercourses can work with each other in a new world of
global externalities. Regional resilience programs—similar to the one
at country-levels—wiill be possible only when there is a universal rec-
ognition of the congruence of interests to cooperate among nations
sharing watercourses.

Investment in Capacity Building Is Key
Recognizing environmental interdependence, therefore, poses a major

capacity building challenge to the development community. Recognition
requires investments on three fronts:
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1. Developing communication strategies and country dialogues

m  Making clear information on resource publicly available to all
watercourse beneficiaries: How much water is available where,
with what reliability, and of what quality to technical staff in all
interested countries?

m  Utilizing similar methods of data analysis, so that policymakers and
other national stakeholders receive objective, professional advice
on available options to share the resources equitably and without
causing any harm.

m Articulating the risks posed by climate change projections, par-
ticularly regarding (a) design assumption failures for hydraulic
infrastructure and (b) dangers of misdirected investments and
misdirected water and energy policies.

m Facilitating country-level dialogues aimed at mitigating this new
risk vector.

2. Build partnerships to understand and mitigate risk

A second front is to build partnerships among scientific institutions,
civil society, international and bilateral donor agencies, and national
policymakers, so that the nature and consequences of emerging hy-
drological risks are understood, and appropriate mitigating measures
are taken. Some pilot initiatives are underway. The Red Sea-Dead Sea
Study Program is a $15 million initiative financed by the international
donor community in response to acute water shortage in the Jordan
Valley and the rapid shrinking of the Dead Sea. Jordan, Israel and the
Palestinian Authority are collaborating on this study because all three
countries recognize not only their geographic interdependence but
also the critical importance of building up joint resilience to climate
change predictions.

The study is evaluating the feasibility of constructing a water
conveyance system from the Red Sea to the Dead Sea to generate
electricity and desalinating the water to meet the unmet water demand
in Jordan. The feasibility of the project will be evaluated against other
cost-effective options (including what is currently a politically unac-
ceptable option of reducing water consumption by irrigated agriculture
in Jordan and Israel), and establishing a common monitoring system
for water resources in the Jordan Valley.
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3. Develop regional investment programs to build regional resilience

to climate change

The third front would emerge after the basic awareness of environmen-
tal interdependence and detailed technical knowledge are generated.
The third front is to develop investment programs to build regional
resilience to climate change. Of course, countries will need to agree
to sign off on such programs.

Ifthey do, it could be the evidence that hydropolitics and the ensuing
water diplomacy finally have recognized the third aspect of interdepen-
dence: environmental interdependence. Awakening to this understanding
is the challenge of water diplomacy in the early 2[5t century.
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Comparative Analysis of
Water Laws in MNA Countries

Jackson Morill and Jose Simas

odification of water laws creates the institutional environment

in which water resources and water service deliveries are

managed. The countries selected for this study were Egypt,
Jordan, Lebanon, Morocco, Oman, Tunisia, and Yemen.! Choosing a
group of representative countries within the region to use in a compara-
tive study was somewhat complicated, as the majority of countries do
not possess a framework water law. Given the authors’ difficulty in
locating legal texts, it is also hard to determine whether the analysis
of each country represented in this study is totally complete. Laws
may have changed or there may be new laws in force that have not
been made public.?

Methodology

The methodology for this study was to divide the analysis of water laws
in each country by religious and customary law background (addressed
in the next section) and WRM topical areas. The topics are (1) prin-
ciples and objectives, (2) water rights, (3) water allocation, (4) transfer
of water rights, (5) water pricing, (6) management of water pollution,
(7) flood control, (8) penalties, (9) planning, development and information,

! Based on the “Report Submitted to the Ministry of Water and Electricity, King-
dom of Saudi Arabia,” 2005.

2 The countries used for this study include (a) Lebanon, (b) Yemen, (c) Jordan,
(d) Morocco, (e) Tunisia, (f) Egypt, and (g) Oman.

3 Editor’s note: Due to these authors’ comprehensive documentation of their
sources, the citations are in footnote form rather than text note form, as in the
other chapters.
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(10) groundwater management, and (1) institutional arrangements.3
Several of these categories overlapped, and in these cases, the analysis
was arbitrarily dedicated to one category and noted in the areas of
overlap.

The list of water issues above is certainly not comprehensive. The
topics chosen for discussion represented the most common issues ad-
dressed in the water laws of the region. There was a paucity of law in
such areas as investment and conflict resolution.* If any law did exist
in these areas, it was included in the institutional category.

This chapter does not touch upon the larger question of the ad-
ministration or enforcement of water law. Given the limited capacities
of ministries, some of these laws appear difficult to administer. For
example, in Yemen, 67 people working in the ministry are assigned
to the Sana’a Basin Catchment Area, in which over 1.5 million people
live and over-extract groundwater for agricultural activity (especially
gat), as well as sell to several water vendors in the city of Sana’a. It is
difficult to imagine that so few staff could enforce the entirety of the
legal regime of water for such a large populous area.’

Religious and Historical Influences on Water Law
in Selected MNA Countries

Countries in the Middle East and North Africa (MNA) have a long,
rich legal tradition in codifying water resource management (WRM).
The scarcity of water in the region and its importance to early agrarian
and nomadic societies necessitated the development of fairly complex
systems of tribal law and Islamic doctrine to manage and share the re-
source. In modern day MNA countries, population growth and changing
economies, as well as globalization and common water management
principles, have led many countries in the region to consider modern-
izing their water law systems to address the modern-day issues of
scarcity and demand management. The challenge for legal drafting in
this region lies in aligning Islamic and customary law with the realities

* Conflict resolution usually involves some amount of “give and take,” or bargaining
(discussed in Bargaining), although bargaining does not lead to conflict resolution.

> Water laws have to take into account the limited capacity of those who are charged
with enforcement. However, it seems that the legal minds working in international
water law have yet to identify a legal framework for pollution prevention that is
workable in the context of areas with limited capacity.
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of modern day WRM law and policy. Any new water law framework
must at least consider and respect the traditions built in the region
over the centuries.

Islamic religious law, or Shari’a, regulates all human actions,
including the use of water resources. The Holy Qu'ran, the funda-
mental text of the Islamic faith and the foundation of Muslim law,
provides the central tenet of water resource management, which is
that water is a gift of God and in principle belongs to the community.®
This central tenet, in turn, creates a primary right of shafa (“drink”)
for all individuals and domesticated livestock. All Islamic water law
is shaped by this baseline principle, as evidenced by the examples of
religious doctrine developed in the Prophet’s teachings, the hadiths
and the figh.”

The application of Islamic law in WRM becomes complex when
examining the varied approaches adopted by the different schools
within Islam. The three main schools are the Sunnites, Shi’ites, and
Ibadites. Within each of these schools, there are different branches
as well,® and each of these schools has a nuanced approach that
may differ slightly in certain areas of WRM. For example, under the
Sunni, Shi’ite, and Ibadite traditions, the right of thirst applies to all
public waters. The Sunni and Ibadite traditions expand the right of
thirst to some private waters as well, but the Shi’ites hold that no one
other than the proprietor is entitled to the use of his private waters.
Examining the issue even further within the Sunni school, one of the
branches (Malikite) holds that the right of thirst applies to private
waters as well. However, if the one in need has the financial means,
he is liable to pay compensation. Under the Hanbalite and Shafi’ite

¢ As Caponera wrote, “Islam always reacted against tribal life by preaching equal-
ity and fraternity in the faith. Prophet Mohammed preached charity as the principal
virtue to help the destitute and to show detachment from material things.” The idea
of charity is represented in the basic principle of shafa. Where force was used to
dictate water use in the tribal societies, water was made available to all in need. See
D.A. Caponera, Water Laws in Muslim Countries, lrrigation and Drainage chapter
(FAO 1973, 10) (hereinafter “Caponera”).

" Figh can be found in the second part of the Shari’a. Figh governs the manner in
which faithful Muslims should live their lives, including methods of worship, diet,
and clothing. /d., 1.

8 Within the Sunni tradition, there are four recognized schools: the Hanifites, Ma-
likites, Shafi’ites, and Hanbalites. The Shi’ite school has even more branches, including
the Imamites, Ismailites, Zaidites, Carmatians, Assassins, Druses, Ahl-al Hagg, and
Buhain-in. There are no separate branches within the Ibadite school. /d., 5.
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schools, the right of thirst may be exercised without compensation
under certain conditions.’

While religious principles have maintained significant influence
over WRM, practical needs also have had a significant effect on rules
and regulations. Geography and the general availability of water vary
within the region. Customary law also differs throughout the Muslim
countries in this study. However, as Caponera writes in his article,
“Water Law in Muslim Countries,” core principles can be gleaned from
the varied customs in place. First, it is clear that, due to scarcity in
the region, water ownership is important and is seen as real property.
Water rights can be held individually or collectively. These rights may
be sold, purchased, inherited, gifted, donated, or transferred. However,
the rights of religious communities cannot be alienated. Water rights
often have been recorded by local authorities.

The Ottoman Empire,'® which united the Middle East, also in-
fluenced modern day water law in the region through the Majalla,
or the Ottoman Code." Within the Majalla, a large section governs
water rights, and many of its precepts still hold true in countries such
as Lebanon."? In addition, the subsequent colonial influences of Brit-
ain and France are strong in MNA. Francophone countries possess a
code-based system, whereas the British legacy was a more piecemeal,
common law approach. As a result, some countries, for example, Mo-
rocco, have passed fairly comprehensive Water Codes, whereas other
countries, Jordan, for instance, have a group of laws that addresses
various aspects of WRM.

This historical background is not meant simply to elaborate on
the diverse origins of water law in North African and Middle Eastern
Islamic countries. While many modern water experts believe that
the region is increasingly willing to stretch the bounds of Islamic and

°ld., 14.

0] ate 1200s to 1922.

' The Majalla was authored in the second half of the 19th Century by a council
of major Hanafi fagihs. It is very significant for several reasons. It was the first sys-
tematic codification of Islamic law and was based on one school (Hanafi). It also
consciously addressed many pressing issues in law. It came to conclusions that some-
times were not “traditional” positions of the Hanafi school, although they always
were grounded in the positions of the Hanafi school’s imams. The text was written
so that someone without a deep background in the style and usage of classical figh
texts could understand it.

12 Lebanon still has in force Title 4, Chapter 10, Articles 1234-1328 of the
Majalla.
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customary law to better address modern issues of rising demand and
rapidly decreasing supply, Government officials still have the clear inten-
tion to respect legal traditions. This is why, as Caponera writes in his
seminal work, many Muslim communities have a “justifiable mistrust”
regarding water code projects developed by non-Muslims, because
they fear that innovations may offend religious law."® Therefore, any
legal reforms in the region must respect and attempt to incorporate the
traditions of customary and Islamic law.

Current Water Law in Selected MNA Countries

The following sections will address the approaches to 11 issues in each
country, highlighting best practices and possible approaches.

Principles and Objectives

Morocco and Yemen have been two of the first countries to put in
force a framework water law that reflects modern water principles and
attempts to address the country-specific issues faced in these coun-
tries. Jordan, while it does not possess a framework law, does have a
very well-developed set of water laws, which address groundwater,
water rights, and water pollution; and the institutional mechanisms
for managing them.

Many “modern” framework water laws contain a statement of’
principles or objectives, or both. For example, the Brazilian Water Law
includes both a set of principles and objectives at the beginning of its
law to establish the broad national water policy (box 16.1).

In the countries reviewed for this study, only Morocco and Yemen,
the two countries with framework water laws in force, have a series of
principles or objectives. Other countries, such as Jordan and Lebanon,
clearly establish under their respective legal regimes the basic principle
of water ownership by the state by virtue of its control of the public
domain. However, each of these countries does not have any laws that
begin with a set of principles and objectives.

Of'the two countries with framework laws, Morocco’s is the most
complete. Yemen’s law focuses almost entirely on the specifics of water
rights administration.

Bd., 1.
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Box 16.1 Brazilian Water Law 9.433, 1997

Chapter I: Basic Principles
Art. |. The National Water Resource Policy is based on the following principles:

I.  Water is public property.

2. Water is a limited natural resource, which has economic value.

3. When there is a shortage, priority in the use of water resources is given to human
consumption and the watering of animals.

4. The management of water resources should always allow for multiple uses of wa-
ter.

5. Theriverbasin is the territorial unit for the implementation of the National Water Re-
sources Policy and the actions of National Water Resource Management System.

6. The management of water resources should be decentralized and should involve
participation by the government, the users, and the communities.

Chapter II: Objectives
Art. 2. The objectives of the National Water Resources Policy are as follows:

1. To ensure that present and future generations have the necessary access to water of
a quality adequate for their various uses.

2. Toensure the rational and integrated use of water resources, including transportation
by aqueduct, with a view to achieving sustainable development.

3. To prevent and protect against water crises due to either natural causes or the inap-
propriate use of natural resources.

The Moroccan law begins with a basic set of principles, focusing
on the fact that water is an “essential commodity” that is both scarce
and extremely vulnerable.' A set of objectives for the law follow, which
begins with an overarching statement of purpose:

“Water resources development must ensure the availability of water
adequate in quantity and quality to meet the needs of all water us-
ers, in accordance with the aspirations of balanced economic and

social development, the guidelines of national land-use development

* See Moroccan Water Law (#10/1995), “Grounds for the Law” and “Benefits
of Water Legislation,” 1.
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planning and the possibilities offered for harnessing potential water

resources, all at lowest possible cost.”'?

The remaining objectives touch on issues of “coherent and flexible
planning,” using the catchment basin as the method for decentralized
management, seeking optimal use of the resource that is in line with
the priority uses outlined in the law, protecting the resource (both
in quantity and quality), and establishing the appropriate water ad-
ministration. Finally, the law outlines a set of “principles” that flow
from the objectives. They further define the tools and parameters
for achieving sound water management through the implementation
of the framework law.'®

Water Rights

As outlined in the background section, the history of water rights in
the Islamic world is complex. In many ways, the basic tenet of shafa
(“drink”) continues today in all Muslim countries. However, how it
is applied varies greatly. Most countries allow for customary private
water rights to coexist with state-owned water administered by a
permitting scheme. Several countries, most notably Egypt, tie water
rights exclusively to land. Others separate water and land ownership/
use rights. Each country also varies as to the rights and obligations
that accompany water rights. Because of these great differences, this
chapter presents a separate section on each country.

Egypt

Egypt is unique in that surface water rights are tied to land, and thus
are tied to land ownership.'” Egyptian water law provides water rights
only for irrigation purposes. No other uses are addressed under the
law. Landowners must submit to the irrigation supervisor a scheduling
table for irrigation based on the amount of land and the type of crops
to be grown. This schedule will dictate the amount of water allocated,
a process covered more extensively in the next section.'®

51d., 2.

/., 2-3.

7 Concerning the Issue of the Law on Irrigation and Drainage (Law 12/1982),
Art. 18.

18 /d.
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Landowners have certain responsibilities that accompany their water
use rights. The responsibilities include keeping the drains, mesgas, and
canals clean and free of debris. For landowners holding water rights,
a variety of actions are prohibited:

m  Wasteful use of irrigation water through a private drain, public
drain, fallow land, or unlicensed land

Impeding the irrigation network

Preventing flow in the main canal or any other action that might
compromise the water elevation

Opening or closing any lock or any other regulation works
Demolishing any hydraulic infrastructure constructed by MWRI
Cutting banks of the Nile or canals or drains without license

Excavating in the banks or changing their elevation (hack filling
mud or clay or sail)."

m Licenses are required for any water-related works or operation of
equipment.?°

Jordan

Jordan is distinct from the other countries primarily because it treats
almost all water resources within the Kingdom, whether surface or
groundwater, as state-owned property.? The slight exception lies
with any waters that are not considered “under the management,
responsibility or supervision of the Authority.”?? These waters may not
be used in excess of personal or domestic needs or other acceptable
private usage. Moreover, they may not exceed the amounts set in laws
pertaining to drinking water and irrigation rights.?

Jordan also is somewhat unusual in that it maintains a separate law
for the Jordan Valley that determines water and land use in that region.
Under this law, waters acquired by means of government projects—
and that were not used for irrigation purposes prior to the law—are
considered government property. These waters may be leased, sold, or

9 ]d. at Art. 82.

20 /d. at Arts. 9 and 49.

2 Jordan Water Authority Law (#18/1998), Art. 25. See also Underground Wa-
ter Control By-Law (#85/2002), Art. 3. Under the Underground Water By-Law,
ownership of the land does not in fact include ownership of the underground water
therein. Underground Water Control By-Law (#85/2002), Art. 3.

22 See Jordan Water Authority Law (#10/1998), Art. 25.

Bd.
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otherwise disposed of as decided by the Water Board. In addition, for
any irrigation project, any excess water not claimed under registered
water rights is considered government property.?*

Lebanon

The law in Lebanon holds that the state has exclusive ownership over the
public domain. Nonetheless, some acquired private water rights remain
protected. Generally, private water rights could be acquired through
the usual means of property acquisition (inheritance, settlement, or
purchase) if acquired before 1926.2° The right of use that accompanies
these rights is governed by the Majalla, which distinguishes between
two rights: drinking water, and water for livestock and irrigation.?® Both
of these rights are limited by the condition that they do not infringe
on the rights of others. The right to drink water has fewer limitations
than the right to water livestock.?” For irrigation rights, in particular,
it is prohibited for anyone to change the periodicity of irrigation by
transferring water to land belonging to him or her if he does not hold
irrigation rights for said waterway.?®

Morocco

The Moroccan Water Law holds that “Water is a public asset and
as such...cannot be the object of private appropriation.”?’ The law
lists 10 specific types of water body (natural and constructed) that
are considered to be in the public domain.3® Almost any conceivable
surface water body falls within this definition. However, the law
does provide that some vested rights over the public domain may
be retained, provided that (1) ownership preceded the publication
of the Dahir (law) (1914 and 1925) and (2) claims concerning these
rights were filed within five years of publication of the law. After this
date, no more claims may be filed.?' These recognized water rights

2 Jordan Valley Development Law (#30/2001), Art. 18.

%5 Decree #144, Art. 3. Note that these private rights are recorded in the Land
Registry. Id.

26 Majalla, Title 1V, Chapter 10, Arts. 1262 and 1265.

27 Id. at Art. 1254. For example, any person in full ownership of water in wells or
streams is allowed to prohibit another’s right for cattle to drink or to irrigate crops in
the area if another source exists that is available to the public. /d. at Art. 1268.

B d. at Art. 1269.

29 Moroccan Water Law (#10/1995), Art. |

0 /d. at Art. 2.

3Id. at Art. 6.
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will remain subject to the provisions concerning water use as laid
down in the national water plan and in integrated water resources
development master plans.3?

Landowners have certain rights and obligations for use of water
that falls outside the public domain. Owners have the right to use
rain falling on their lands. However, any attempt to artificially collect
rainwater is subject to regulation.? An owner may dig a well on his or
her land not to exceed a certain depth and subject to concessions and
public domain regulation.** In addition, landowners abutting a water-
course assigned to public use are subject to an easement within four
meters of the freeboards. The easement will enable free passage for
administration or catchment basin authority works.3’

Oman

The available legal texts for Oman limited the analysis to groundwater.
Under Article 2 of the Ministerial Decision No. 2/1990, all persons
claiming ownership of existing wells, whether used or unused, must
apply to the Ministry of Water Resources for registration. All wells
were to be registered by July 1990. Any well that was not registered
by that date would be considered illegal thereafter.3¢

Tunisia

Under the Tunisian Water Code, water use rights are private rights
existing prior to the commencement of the law, provided that they are
recognized by the Drainage Commission.*” The code also provides that
any existing water right at the time of the publication of the code be-
comes a private right.*® Water use rights are appurtenant to the land. As
a result, when land on which a water right exists is sold or transferred,
the water use right is transferred to the new landowner. In addition,
if the land is parceled, then a new water right must be requested and
issued to reflect the change.* Existing rights for the use of natural
spring waters located on private lands also may be recognized by the

21d. at Art. 8.

Bd. at Art. 25.

% 1d. at Art. 26.

3 Id. at Art. 31.

36 Oman Ministerial Decision No. 2/1990, Art. 4.

3 Tunisia Water Code (1975), Art. 53.

3 [d. at Art. 21.

% FAO, Water Law and Standards: Framework for Analyzing National Water
Laws, Tunisia, 3. www.who.int/waterlaw/WQ.exe$QU_Search
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Ministry of Agriculture, provided that these rights are not suitable for
exploitation and use for public purposes.*°

Yemen

Under the 2002 Yemen framework water law, all watercourses in the
wadis (natural streams) are the common property of all beneficiaries. In
contrast, all water installations and wells set up by the government are
considered public property and subject to registration and licensing.*! As
evidenced by this water rights regime, the Yemen water law provides
for a significant number of private water rights. Existing and acquired
water rights, whether prior to the issuance of the law or thereafter, are
maintained. They are not touched by the government except in times
of critical need and for the public welfare. The government should
compensate any infringement on the right of use.*?

Traditional water rights derived from rainwater harvesting and
natural runoff flows that are tied to irrigation are protected for all own-
ers of agricultural lands. The law gives due consideration to customs,
traditions, and irrigation systems in effect.*?

Traditional rights of use from natural springs, brooks, creeks,
and surface wells (the depth of which can not exceed 60 meters)
are maintained, provided they were held prior to the issuance of the
law.** Finally, quantities of water may be collected in cisterns, pools,
or streams, provided that this acquired right does not infringe on other
acquired rights and that the use accords with traditional rights and
customs.® The only caveat for all of these rights is that they must be
registered with the Water Authority within three years of the date of
the announcement of the issuance of this law.*®

Allocation of Public Water

Every country examined in this study has in place a scheme to allocate
publicly owned water. However, as might be expected, differences

40 Tunisia Water Code (1975), Art. 30.

' Yemen Water Law (#33/2002), Art. 5.

2 ]d. at Art. 27.

Bd. at Art. 28.

4 1d. at Art. 29. Note that these rights must be registered and also be used only
for their original purposes. /d.

1d. at Art. 30.

6 ]d. at Art. 32.
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are significant depending on whether the water allocation is tied
to the land or is considered a separate right. In addition, countries
differ as to which type of water abstraction requires a permit and
which does not. Some countries allow underground abstraction to
a certain depth while others require a license for any underground
abstraction. Finally, administration of the allocation system varies
among countries.

Egypt
As mentioned previously, water rights in Egypt are tied exclusively
to land, and water rights are used only for irrigation. The effect is to
create a flexible system of water allocation based on factors similar
to those of the Jordan Valley Development Law, including size of the
land and crop rotations. Therefore, water rights allocations are tied
to land-holding and the types of crops licensed to be grown on each
parcel.¥

The Ministry of Water and Irrigation (MWRI) is responsible for
the distribution of water in all waterways up to the mesqa level and for
determining and publishing the irrigation calendar.*®* MWRI reserves
the right to modify the system in accordance with agricultural needs.*
In fact, the Irrigation Director is empowered to stop diverting water
from a main canal to ensure more equitable distribution or to avoid
over-application.*®

To irrigate new lands, defined as lands that have never received
an irrigation license, the MWRI must approve the appropriation to
ensure that there is enough water. Then a license is required from the
Irrigation Director. The licensee must include in the license application
the acreage, soil classification, irrigation source, irrigation technology,
and cropping calendars. The Irrigation Director is then responsible to
validate the data and determine how much water to allocate and which
irrigation technology should be used.

47 Since the water legislation was passed, the proportion of crops regulated by
licensing has fallen considerably.

48 Egyptian law: Concerning the Issue of the Law on Irrigation and Drainage (Law
#13/1982), Art. 36.

“1d.

S0/d. at Art. 37. In fact, the Irrigation Director may alter the low coming through
a privately constructed withdrawal on the Nile or a main canal should she/he feel it
exceeds irrigation needs. However, a public hearing is required, and any increase or
decrease will be at the expense of the government. /d. at Art. 40.
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The law also requires licensing for any water works completed on
public lands,’' or for any water intake established on the Nile or main
canals,* to construct any pumping stations,> and even to cultivate
lands.>* Each of these requirements is designed to further control the
withdrawal and use of public water resources drawn from the Nile.

Jordan

The amalgamation of laws in Jordan covers the allocation of underground
water through the Underground Water Control By-Law (#85/2002)
and of surface/groundwater in the Jordan Valley through the Jordan
Valley Development Law (#30/2001). These two laws work in entirely
different ways. The underground water law calls for a standard permit
system for well digging and water abstraction.*® The Jordan Valley law
ties water allocation to land size and crop rotations.’® In addition, it
was not apparent from any of the laws reviewed for Jordan whether
it has a national scheme for allocating surface water.’

The surface and groundwater allocation system for the Jordan
Valley Authority is managed by a Board. It sets all of the necessary
regulations to control the use of water in farm units in the valley. The
Board determines when to allocate or cut off water flows. It also fixes
the maximum quantities in accordance with water availability and the
nature of the crops planted in each unit. Finally, the Board enforces
the water prices set by a Cabinet of Ministers upon recommendation
by the Board.>®

The Authority also may expropriate any lands, water shares, or
both, as necessary for projects, either by absolute expropriation with
compensation or by lease for any period it deems appropriate.’® The
law establishes a fairly complex system for estimating the value of

S'/d. at Arts. 9-16.

52]d. at Arts. 39-44.

3 Id. at Arts. 49-60.

d. at Art. 7.

% Underground Water Control By-Law (#85/2002), Arts. 4-42.

% Jordan Valley Development Law (#30/2001), Arts. 18-24

5" The Water Authority Law calls for the Water Authority to “regulate the uses of
water, prevent its waste and conserve its consumption.” See The Water Authority
Law (#18/1988), Art. 6(h). In addition, Article 25 provides that all waters available
in the Kingdom are State-owned property and may not be distributed, except in
compliance with this law. /d. However, no guidance is provided in this law as to how
publicly owned water will be allocated.

58 Jordan Valley Development Law (#30/2001), Art. 24.

¥ Id. at Art. 21.
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the lands or water rights, and provides for appeals as to the amount
granted for the expropriation.®® The Authority also has the right to
take all necessary measures to implement irrigation networks and
improve their works.!

To avoid overlap, the discussion of Jordan’s Underground Water
Control By-Law appears in the groundwater section.

Lebanon
The Lebanese framework water law provides that the state has
exclusive property rights over water resources in the public domain,
Nevertheless, many private water rights are held in the country. The
allocation law concerning private water rights seems to focus on water
extraction. For example, the use of water from wells drilled on private
lands, the flow of which does not exceed 100 m? per day, is exempt
from any permit or other authorization.®

Under Decree 320/26, the head of state or any other delegated
authority can require specific permits for:

I. Temporary erection of structures for the use of waters in the
public domain
2. Extraction of materials from a permanent or seasonal water

body
3. Planting or construction on the sides of waterways

e

Prospecting for underground water (but not for its use)

5. Structures designed to control and use waters from natural sources,
whose flows are not sufficient to justify needing these waters for
public use.®?

To drill for underground waters, permits are required.®* Any civil
engineering works on waterways require a permit that specifies the
scope of the work, its nature, materials to be used, and the overall
management scheme.® Although the duration of a permit is usually
provided case by case, some activities are accorded temporary use of

60 /d.

o' Id. at 22. Note that no other Agency or Ministry can execute “any construction
activities” in the Jordan Valley. /d. at Art. 32.

62 Lebanon Decree 320/26 (Titles 2-3), Art. 3.

3 d. at Art. 4.

%4 1d. at Art. 5.

5 Id.
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up to four years.®® If the permit is issued to a farmer, it may be renewed
indefinitely for successive periods of 40 years.®’

Morocco

Morocco has in place a system for allocating all water held in the public
domain through a permit system administered by Catchment Basin
Authorities.®® Permits are required to (1) prospect projects for tapping
underground or out-welling water, (2) construct dug wells with depths
exceeding the maximum provided in law (Art. 26), (3) establish works
to impound and harness natural spring water on private property,
(4) establish works meant for using waters of the public domain (for
five-year intervals with possibility of renewal), (5) establish intakes
from the underground water table in excess of the maximum set by
regulation, (6) establish water intakes on watercourses or canals de-
rived from wadis, (7) establish intake of water of any kind for sale or
therapeutic use, and (8) operate ferries or crossings on watercourse.®’
The permit granted by the Catchment Basin Authority specifies the
duration (not to exceed 20 years), and renewal is possible.”” The per-
mit also should include the measures to be taken by the recipient to
prevent water degradation, amount of the fee and payment arrange-
ments, and terms of use.”!

The Authority is granted the ability to revoke a permit at any time,
without compensation, following written notice, if (1) the terms of the
permit have not been met, (2) utilization of the permit does not begin
within two years, (3) permit is assigned or transferred without agree-
ment of the Authority, (4) fees or dues are not paid, and (5) water was
used for a purpose other than that authorized by the permit.”? The
Authority also may revoke, amend, or restrict the permit for reasons

% Jd. at Art. 7. The activities include (I) permanent pumping of water from a wa-
terway; (2) irrigation of lands by waters of the public domain by motorized methods
or the use of such waters for energy; (3) use of underground and spring waters;
(4) use of hot and mineral springs; and (5) purification and development of marshes.
Id. Note also that these uses may be declared public and thus subject to the specific
regulations of the concessions. In such cases, the length may not exceed 75 years.
Id. at Art. 12.

o7 Id. at Art. 10.

%8 Moroccan Water Law (#10/1995), Art. 39.

Id. at Art. 38.

/d. at Art. 39.

nd.

2.
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of the public interest, subject to prior notice of not fewer than 30 days.
The permit holder is entitled to compensation.’

In addition, the law provides for a system of concessions for various
categories of works, including development of thermal springs, con-
struction on public water domain, water storage, flood protection, or
derivation works.™ These concessions are considered real rights, but
they do not entitle the holder to the right of ownership over the water.”
The law limits what the concessionaire may do under the contract,”
and specifies a set of events that would forfeit the concession contract.’
The Authority may demolish any structure constructed without a
permit or concession and order the offending party to restore the area
to its original condition.”

Finally, in cases of water shortage, the law provides that the ad-
ministration can declare a state of shortage, define the affected area,
and enact the necessary local temporary regulations to ensure, at the
least, potable water for human and livestock consumption.” During
this period, the administration is entitled to requisition water, provided
it follows prevailing law.® The cost imposed may be borne in part by
the government. During times of shortage, specific regulations that
restrict water use apply to areas under irrigation.?!

Oman
The available law for Oman provided guidance only on groundwater al-
location. This guidance will be discussed in the groundwater section.

Tunisia
Under the 1975 Water Code, Article 1, it is clear that most water in
Tunisia is within the public domain.®? Water may be used subject to a

Bd.

“Id. at Art. 41.

®d.

*[d. at Art. 44.

[d. at Art. 45.

B d. at Art. 47.

“Id. at Art. 86.

80/d. at Art. 87.

81/d. at Art. 88.

82 Water Code (1975), Art. 1. The water bodies include all watercourses and the
land comprised within their overflow banks, springs, groundwater, lakes and subkhas,
aqueducts, wells and watering places constructed in the public interest, irrigation,
and navigation canals including the land comprised within their overflow banks, and
their appurtenances. All belong to the public domain of the State. /d.
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simple authorization or concession, or under a water use right.® An
authorization is required (I) to use public domain water for nonper-
manent waterworks; (2) to construct infrastructures located within
the overflow banks of a watercourse or on canals, lakes, and subkhas;
(3) for groundwater exploration and exploitation activities, but not for
the use of the water; and (4) for the exploitation and use of natural
spring waters that are located on private lands but are not suitable for
exploitation and use for public purposes.®

Concessions are granted for (l) permanent water intakes in wa-
tercourse beds, (2) use of underground or spring waters, (3) use of
mineral and thermal waters, (4) construction of permanent dams and
use of the water stored therein, and (5) drainage of lakes and subkhas
and their use.?> Concessions may be renewed, but the law is silent on
the duration.®¢ The law does provide for specific instances in which
concessions may be forfeited.?’ In addition, the law exempts some uses
from licensing requirements, including any well dug no deeper than 50
meters®® and rainwater falling on a landowner’s property.?’ The conces-
sions or authorizations can be altered or forfeited if the water is needed
for a public purpose so long as compensation is paid for any damages or
loss.”® Nothing in the legislation covers the recording of water rights or
the monitoring and enforcement of water abstraction licenses.

Yemen

Yemen is approving a series of amendments to the Framework Water
Law (#33/2002). Among many other issues, the government may al-
ter the process for allocating water resources. Generally, the proposed
amendments are designed to address the creation of the new Ministry
of Water and Environment. It has taken over the functions of several

83 Id. at Arts. 21, 52, and 53.

84]d. at Art. 52.

85 Id. at Art. 53. In certain cases, a concession may be decreed a public utility. /d.
at Art. 56.

86 Id. at Art. 60.

871d. at Art. 67. Forfeiture occurs in these instances: (1) nonobservance of the law;
(2) if the concessionaire uses waters for purposes other than those granted in the
concession; (3) if charges are not paid; (4) if the concession is transferred without
authorization of the responsible authority; (5) if water is not used for a consecutive
period of one year from the issuing of the concession; or (6) if the concessionaire fails
to make full beneficial use of the water for a consecutive period of two years. /d.

8 Id. at Art. 9.

8 Id. at Art. 33.

2 d. at Art. 72.
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different ministerial bodies that either predated it or were created by
the 2002 law. These amendments have not been passed, so it is not
possible to speculate on their impact on the water allocation law or
the other issues covered in this chapter. The only area for which reli-
able information on the proposed amendments is available regards the
division of administrative duties, a topic addressed in the institutional
section of this chapter.

The 2002 Yemen framework water law provides guidance on al-
location of groundwater and of water between catchment basins or
zones. However, the law says little about surface water. Article 5 of
the law does provide that the wadis are property in common to all
beneficiaries. Thus, all water installations and water wells set up by
the government are considered public property and require a license.
However, these requirements are the extent of the regulation for
surface water allocation.

What is interesting is that the law considers allocation among
basins and provides specific guidance as to when these transactions
might occur. Under certain conditions (listed in the law), after review-
ing all possible options and alternatives, the National Water Resources
Authority (NWRA) may permit the pumping of specific volumes of
ground or surface water from one basin to another on a temporary or
permanent basis. The six conditions are that:

1. Conveyance does not damage the potable and domestic water.
Furthermore, it creates no future adverse effect on quantity and
quality of the water in the basin or zone from which it was con-
veyed.

2. Water is conveyed only for drinking and domestic uses in the re-
cipient region.

3. Water in the recipient basin is either insufficient to meet the needs
due to the shortage of the water there, or unsuitable for drinking
after all other uses have been suspended.

4. Coordination and consultation have taken place with the local
authorities, water basin committees, and actual beneficiaries of
the water basin from which the water is conveyed.

5. Ifconveyance of water damages any existing interests of beneficia-
ries (the holders of use rights), such damages will be compensated
fairly and only once.

6. In some cases, several possible source basins exist, and the eco-
nomic costs of conveyance from all or some of these basins is close
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to the cost of conveyance from a single basin, In these cases, due
consideration shall be given to drawing the required quantities
of water from more than one source to distribute the effects of
drawing water among the basins accordingly.

The licensing regime for groundwater is discussed in the ground-
water section.

Transfer of Water Rights

Generally, every country reviewed for this study allows the transfer
of water rights, but the mechanisms vary. In Jordan, all natural or
juridical bodies may sell or transfer water from any source only with
advance written approval from the ministry. The conditions of the
sale or transfer will be included in a contract between the transferring
party and NWRA ' In Lebanon, water rights are transferable by sale
or inheritance, provided they have been recorded in the Land Register
and were acquired before the 1926 Decree 320. Yemen provides for
the transfer of all traditional or vested rights (natural springs, streams,
brooks, creeks, and maintained surface wells that do not exceed a
depth of 60 meters).”

Many countries tie the transfer of land to the transfer of water
rights. In Tunisia, if the land on which a water right exists is sold, the
water use right is transferred with the land. The new landowner must
notify the ministry of the transfer within six months of the land sale.”®
In Yemen, if the land upon which a water right exists is partitioned, the
rights are apportioned by land area.”* In Morocco, when an irrigated
landholding is transferred, the water use permit passes automatically
to the new owner. He or she must declare this transfer to the Catch-
ment Basin Authority within three months of the change.” If a water
permit is held separately from a land holding, for the transfer to comply
with the law, the buyer must own agricultural land to which the water
rights can be attached.”® Any transfer of a permit effected separately
from the holding for which it was granted is null and void and, in

ol Jordan Water Authority Law (#18/1988), Art. 25.
22 Yemen Water Law (#33/2002), Art. 29.

% Tunisia Water Code (1975), Art. 23.

% Yemen Water Law (#33/2002), Art. 29.

% Morocco Water Law (#10/1995), Art. 40.

% Id. at Art. 9.
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effect, revokes the permit.”” Furthermore, the holders of vested rights
over water, or over water they use only partially for their land, are
required to assign all or part of the rights that they do not use to either
individuals or juridical persons who own agricultural holdings that can
benefit from the water.”®

Water Pricing

In the Islamic world, this segment of water law is perhaps the most dif-
ficult to implement due to the right of shafa (“drink”) for every Muslim
and his or her livestock. The Shi’ites believe that water may be trans-
ferred or sold on a volumetric basis but not in globo. However, several
Sunni branches are not as open to selling or transferring water. The
Hanifites and Hanbalites allow only the sale of water from receptacles.
In contrast, the Shafi’ites and the Malakites follow the principle that
the owner of a water supply may sell and dispose of it at will, except
water in a well dug for livestock.”® Clearly, these policies allow persons
to sell water from private sources. Many MINA countries charge water
user fees for public water.

Egypt

Egypt does not charge for the water itself. However, the law envisages
that the state should recover the cost of all of the money expended
in administering the water. MWRI is to accomplish this by preparing
an inventory of expenditures for drainage and then adding 10 percent
for administrative costs. These costs are to be shared proportionally
among beneficiary land owners.'® MWRI is to impose fees on the use
of government-owned water intakes, pumps, and drains.'’' In addition,
anyone who draws from a government-owned pump should pay for

that water if it is not meant for agricultural use.'%?

Jordan
Jordan has a fairly well-developed system of water charges. It
charges for the base resource as well as processing fees for ground-

71d. at Art. 40.

% d. at Art. 10.

% Caponera, 20.

190 Concerning the Issue of the Law on Irrigation and Drainage (Law #12/1982),
Art. 32.

01 ]d. at Arts. 49, 53, and 73.

102/d. at Art. 74.
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water.!% First, a series of fees are levied for drilling licenses, drilling
permit renewal, well deepening, well maintenance, and possession
or use of a drilling rig.'* The prices levied annually for water ab-
stracted from private sources are fixed by law. There is no charge
for water use under 150,000 m3/yr. There is a 25 Fils charge/m3/yr
from 151,000-200,000 m3/yr, and a 60 Fils charge/m?/yr for over
200,000 m3/yr.1%

Prices also are fixed for water extracted annually from government-
owned wells, for industry-owned wells, for wells used for tourism or
university purposes, and for active unlicensed agricultural wells whose
status will be rectified under the law.!% There is a charge of 250 Fils
per m® for the sale of water from wells designated as drinkable water,
as well as a lesser charge for water extracted from wells designated
as nondrinkable.'’” Finally, the law provides for charges imposed by
the government for services rendered in supervision, technical field

inspections, and other monitoring activities.'%®

Lebanon

Lebanese law holds that beneficiaries and users of household, irrigation,
and industrial water are subject to an annual contribution fixed by, or
in proportion to, their water use. However, as in many of the countries
reviewed in this region, these fees were fixed by law, making readjustment
very difficult. As a result, almost all of the water charges are outdated and
do not reflect the full cost of the water. However, this legal lag does not
take away from the extraordinary commitment by many of the countries
in the region to encourage controlled water use through water fees.

Morocco
In Morocco, any individual or juridical person using public domain water
is required to pay a water user fee. It is unclear whether the regulations

193 |n Jordan, as mandated by the Underground Water Control By-Law, the financial
resources of the Authority consist of (among others), revenues from water prices,
subscriptions, deposits, and other fees the Authority may collect for its services.
Underground Water Control By-Law (#85/2002), Art. 15.

104 /d. at Art. 37.

195 /d. at Art. 38. Itis interesting to note that water extracted from the Al-Azrag-area
licensed wells that fall within specified quantities are free. Charges for withdrawals
up to and then exceeding 100,000 m?/yr incur two separate costs. /d.

106 [d.

107 Id

18 /d. at Art. 39.
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have been passed that would govern the collection and quantification
of the fees.'” Collection of fees can be enforced against either the
owner or the operator of a water intake (jointly and severally liable).""
Tunisia also provides for water use fees for authorizations or conces-
sions not declared of a public nature. Charges are calculated based on

the volume of water granted in the agreement."
Management of Water Pollution

The law on managing water pollution is very rich in some countries.
Egypt, Jordan, Morocco, and Yemen are at the forefront.

Egypt

The basis for the protection of surface and groundwater may be found
in the Protection of the Nile from Pollution Law (#48/1982). Under
it, MWRI is responsible for licensing wastewater discharge, and the
Ministry of Health is responsible for monitoring effluents. Only the
discharge of treated effluent is permitted, and treated wastewater
from animal or human sources can be discharged only into nonpot-
able water."? Water quality standards are provided in the Executive
Regulations to Law 48 for 5 categories of water bodies. Finally, the
law establishes a fund to be supported by fines and cost recovery
mechanisms that can be used for water administration, donations,
research, and rewards."3

Jordan

Jordan has an extensive group of laws and regulations that govern water
pollution. The identification of pollutants and their use and disposal
are governed under two laws: (1) Protection of the Environment Law
(#13/1995) and (2) Environment Protection Law (Temporary Law
#1/2003). Under the 1995 law, the dumping, disposal, or piling up of
any substance that is detrimental to the environment (solid, liquid,
gaseous, radial, or heat in water sources) is prohibited. Storing any of
these substances within a specified proximity to water sources also is

199 Morocco Water Law (#10/1995), Art. 37.

1 j4.

" Tunisia Water Code (1975), 