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SUMMARY

Transitioning from a water-supply approach that favors intensive irrigation practices to a new
paradigm focused on water-demand management is essential for ensuring fair and equitable
access to water in Morocco. However, a critical review of the country’s water policies reveals that
public authorities often perpetuate a myth: the belief that the agricultural sector can drive economic
growth based on the illusion of unlimited water availability and the unrealistic promise of greening
deserts. This mindset not only undermines sustainable water management but also exacerbates
the risk of further water scarcity in the country. Here are the main takeaways:

e The Green Morocco Plan (2008-2020) had promoted market-oriented farming through the
commodification of horticultural products, shifting them from domestic consumption to
becoming export-oriented crops, which exerts significant pressure on water resources. This
approach has marginalized rainfed agriculture, particularly cereals, in favor of more profitable
irrigated farming.

¢ Rather than delivering the expected water savings in large-scale irrigation schemes, the Green
Morocco Plan had the unintended effect of accelerating the expansion of private irrigation in
rain-fed areas, primarily drawing on aquifers. Drip irrigation subsidies and insufficient
regulatory oversight on well drillings had led to the severe over-exploitation — even depletion in
some areas - of groundwater resources.

¢ By subsidizing solar energy for water pumping, the Generation Green Strategy (2020-2030) is
enabling a durable access to well water (as long as water remains available), making the
extraction process virtually free, which accelerates the extension of irrigated schemes in oases
areas. As a result, structural social inequality is escalating as access to water resources,
particularly in oasis areas, becomes increasingly controlled by speculators. This shift has
gradually limited water access for small farmers from the original oases, contributing to their
declining numbers as well as jeopardizing drink water to urban areas.

e The techno-triumphalism surrounding the discourse of desalination as the game changer for
Morocco water scarcity’s woes must give way to a critical examination of its environmental and
economic sustainability. Moreover, desalination development as a water supply solution
without addressing the underlying structural and historical issues in the water sector may only
deepen existing disparities and neglect the root causes of water scarcity.

For a just water transition we propose three key pathways: 1/ Breaking away from an irrigation-
driven, market-oriented agricultural model and steering towards a rainfed agriculture centered on
food sovereignty where irrigation comes only as a supplement; 2/ Shifting from a water supply
approach to demand management by regulating groundwater withdrawals and strictly enforcing
water consumption controls aligned with territorial-level planification; 3/ Implementing a
participatory governance of water management by adopting a bottom-up approach and prioritizing
local socio-economic needs and initiatives over national imperatives.
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1.INTRODUCTION

Moroccan water policies seem to have done little to prevent water stress in the long term

Morocco’s water management has evolved through three distinct phases . The first phase, the era
of rain-dependent water (pre-protectorate), saw rural and urban populations living at the mercy of
climate variability and the unpredictability of rainfall. The second phase, the era of State-controlled
water, began in the 1960s with substantial public investment in hydraulic infrastructure. This period
was defined by an ambitious vision to "not let a drop of water go to the sea" and to expand
irrigated land, aiming to cultivate one million hectares by the year 2000". By maximizing water
storage and prioritizing irrigation, Morocco sought to reduce climate-related risks and support
agricultural growth through state-driven, large-scale interventions. The third phase, the era of
privatized water was generalized with the Green Morocco Plan in 2008. It incentivized private
investment in irrigation, accelerated agricultural expansion and fostered unsustainable practices.
Weak regulatory oversight led to unregulated groundwater withdrawals, causing severe depletion
of aquifers. Additionally, the shift from traditional rain-fed crops to water-intensive orchards further
aggravated the pressure on limited water resources.

As of 2023, Morocco has built 152 large dams with a total storage capacity of 19.9 billion cubic
meters, alongside 16 water transfer structures covering a combined length of 785 kilometers™. It
has managed to develop around 1.7 million hectares of irrigable land and a drinking water
connection rate of nearly 95% . However, over the past six years, the persistent drought and the
lack of groundwater renewal has raised significant concerns about the effectiveness of Morocco’s
long-standing and active water management policies in preventing water stress and ensuring
equitable access to water for all.

Morocco’s water and agricultural policies have been deeply shaped by a "California imaginary"’, a
myth inspired by the large-scale irrigation schemes that transformed California’s arid landscapes
into productive agricultural hubs in the start of the 20th century.

Anne-Marie Jouve,«Les trois temps de I'eau au Maroc», Confluences Méditerranée, 2006, no58,pp. 51-61, Paul
Pascon, « De I'eau du ciel a I'eau d’'Etat: psychosociologie de l'irrigation», Hommes, terre et eaux, 1978, vol. 1, no28, pp. 3-10.

Will D. Swearingen, Moroccan mirages: agrarian dreams and deceptions, 1912-1986, Princeton, N.J, Princeton University
Press, 1987.

Ibid.

Anne-Marie Jouve, «Les trois temps de I'eau au Maroc », op. cit. Kévin Del Vecchio et Pierre-Louis Mayaux, « Gouverner les
eaux souterraines au Maroc : L'Etat en aménageur libéral », Gouvernement et action publique, 13 mars 2017, VOL. 6, no 1, pp.
107-130.

Ministere de I'Equipement et de [I'Eau et Direction Générale de [I'Hydraulique,L'hydraulique en
chiffres[Rapport], Rabat, 2023.

Frangois Molle et Pierre-Louis Mayaux, « Les angles morts de la politique de I'eau au Maroc : », Confluences Méditerranée, 9
novembre 2023, N° 126, no 3, pp. 165-184.

Marcel Kuper, Pierre-Louis Mayaux et Ahmed Benmihoub, « The Persistent Appeal of the California Agricultural Dream in
North Africa», Water Alternatives, 2023, vol. 16, no 1 Will D. Swearingen, Moroccan mirages, op. cit.
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This enduring imaginary, rooted since the French Protectorate, perpetuated the belief that
Morocco could similarly green the desert through intensive agriculture.

This vision aligned with colonial narratives that cast North Africa as a region of agricultural
abundance to be revived and modernized. Nowadays, this legacy continues to influence
Morocco’s modernist approach to water management and hydro-agricultural policies, emphasizing
large-scale irrigation and the pursuit of agricultural expansion as central to national development.
As a result, Morocco has become “Europe’s vegetable garden” " : Moroccan watermelon exports to
the European market reached 271,000 tons in 2022, making Morocco the second-largest supplier
to the European Union after Spain’. Since 2019, Morocco has boosted its watermelon sales by
81.7%, an increase of 121,830 tons . Similarly, Morocco’s frozen raspberries exports to the

European market more than doubled in 2022, reaching 16,700 tons, a significant rise from the
3,600 tons recorded in 2020 . Furthermore, exports of fresh blueberries hit a new record during
the 2023-2024 season, increasing by 25% to 67,300 tons . However, studies have demonstrated
that Morocco’s exported agricultural products are disproportionately concentrated on water-
intensive crops™. This approach contradicts the virtual water trade theory, which advocates for
water-poor countries to import water-intensive goods while focusing domestic production on crops
with lower water requirements . It means that “Morocco has a trade structure of virtual water
detrimental to its water resource”

Furthermore, economic indicators struggle to conceal the underlying reality of Morocco’s severe
water scarcity. As of August 27, 2024, the average dam filling rate stands at 27.7%, equivalent to
4.5 billion cubic meters™". This marks a significant decline from August 27, 2015, when the dam
filling rate was 72.10% . In fact, Morocco has become structurally drier over the past decades as
shown in the figure below describing Morocco’s water inflows (i.e. surface water).

https://telquel.ma/instant-t/2024/03/12/tribune-faire-de-la-crise-hydrique-une-opportunite-de-reinventer-le-maroc_1861318/
https://medias24.com/2023/03/22/exportations-de-pasteques-le-maroc-deuxieme-fournisseur-de-lue/
Idem.
https://fr.le360.ma/economie/exportations-de-framboises-surgelees-vers-lue-le-maroc-integre-le-
podium_Y2XUQNM23VBYZMZGW57UYZIWUI/
https://fr.le360.ma/economie/myrtilles-fraiches-le-maroc-etablit-un-nouveau-record-a-
lexport_ 6WRILYYO5VF3VMZTARQZGB3YTI/
Abdeslam Boudhar, Said Boudhar, Mohamed Oudgou et Aomar lbourk, « Assessment of Virtual Water Flows in Morocco’s
Foreign Trade of Crop Products », Resources, 11 avril 2023, vol. 12, no4,p. 49.
Ibid.
Ibid.
https://x.com/maadialna/status/1828432396338757680
https://dash.medias24.com/barrages
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Figure 1. Morocco's water inflows (in billion m*/year)

Source: World Bank team’s calculation based on PNE 2020

Source: World’s bank Background Paper Water Scarcity
and Droughts based on the National Water Plan,2019

For the short term, public authorities have relied on measures to regulate water access, often
resorting to domestic water cuts™~. On December 26th, 2023, the Ministry of Interior issued a
circular to regional and local governments, prohibiting the use of potable water for watering green
spaces, including golf courses, and public gardens, as well as for cleaning the streets and public
squares™’. The circular also restricted the filling of public and private swimming pools to once per
year, limited vehicle washing to three times per week, and mandated the closure of hammams
three days a week”. Moreover, 2024 has seen major cities such as Casablanca”, Marrakech™, and
Agadir "affected by frequent water cuts and significant reductions in water pressure — often without
notifying the population. For the long term, the National Water Plan had estimated overall water
demand at 18.6 billion cubic meters by 2050". To address these needs, public authorities are
relying on a planning strategy hinging on the individual exploitation of groundwater resources, the
development of non-conventional resources such as seawater desalination and treated
wastewater reuse as well as the construction of additional dams et water transfer schemes™.

Meaning water used for everyday purposes such as drinking, cooking, cleaning and sanitation

https://medias24.com/2023/12/28/stress-hydrique-nouvelles-directives-du-ministere-de-linterieur/

https://medias24.com/2024/01/24/nouvelles-mesures-restrictives-pour-rationaliser-la-consommation-deau-dans-plusieurs-
villes-au-maroc/

https://www.h24info.ma/casablanca-coupures-deau-nocturnes-les-explications-de-la-lydec/

https://medias24.com/2022/06/22/a-marrakech-les-coupures-deau-potable-ne-sont-pas-exclues/

https://www.bladi.net/deja-coupures-eau-agadir,106007.html

Département de I'Eau, Projet de Plan national de I'eau[Rapport], Rabat, Maroc,2019.p.86-88. The National Water Plan
provides the following breakdown: By 2050, the projected annual demand for potable, industrial, and tourism water is expected
to reach 2,600 million cubic meters, with the annual demand for irrigation water rising to 16 billion cubic meters.

Ibid. ;https://www.equipement.gov.ma/eau/Strategies-plans-programmes/Pages/PNAEPI-2020-2027 .aspx
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Yet, experts have criticized Morocco’s hydraulic plan as “extremely optimistic’ and have identified
several challenges. We will focus on two key areas of concern. First, the plan predominantly
concentrates on increasing water supply, with no boundaries, and without adequately accounting
for the impacts of climate change™. Studies have shown that Morocco has already experienced a
rise in average national temperatures rise by +0.42°C per decade since 1990, alongside a
precipitation decline of over 20% between 1961 and 2005 .This reduction in rainfall has led to a
significant decrease in annual surface water supply, which has dropped from an average of 21.7
billion cubic meters between 1945 and 1980 to 10.4 billion cubic meters between 2015 and 2021".
Concurrently, the annual per capita water allocation has plummeted from an estimation of 2,560
cubic meters in 1960 to 620 cubic meters in 2019 . Projection models " indicate that this trend
towards aridification is likely to persist, with temperatures expected to increase by +1.5°C by 2050
while precipitation may decline to approximately 15% °. Under higher greenhouse emissions
scenarios, annual average temperatures could even rise to 2°C by 2050, while precipitation could
decline by as much as 40% . Hence, experts warn of a severe and escalating water crisis in
Morocco, with per capita water availability potentially falling below 500 cubic meters by 2030
This situation poses serious risks to the sustainability of the current hydro-agricultural model and
threatens access to domestic water for the population.

Frangois Molle et Pierre-Louis Mayaux, « Les angles morts de la politique de I'eau au Maroc », op. cit.

Ibid.

Marie-Noelle Woillez, Revue de littérature sur le changement climatique au Maroc: observations, projections et
impacts[Rapport], Papiers de Recherche AFD.

Groupe Eau des Lauréats IAV, Livre Blanc sur les ressources en eau au Maroc. Pour une gestion durable assurant la
sécurité hydrique du pays[Rapport],2022. p.15

Institut Royal des Etudes Stratégiques, « Quel avenir de I'eau au Maroc ? » Rapport de synthése des travaux de la journée
scientifique du 17 mars 2022 [Rapport] p5 ; Haut-Commissariat au Plan, Examen national volontaire de la mise en ceuvre des
objectifs de développement durable [Rapport], 2020.p 85. It is also called the Water Stress Index or the Falkenmark Indicator, a
ratio of the country’s water footprint to its total renewable water resources (ground and surface water and moisture stored in
soil). A region is considered under stress in the supply of water if the threshold drops below 1700 m3 per capita per year. If
renewable water supply drops below 1000 m3 per capita per year, the region is considered as under chronic water scarcity.
However, if a region’s renewable water supply drops below 500 m3 per capita per year, the region is under absolute scarcity.
See for further details on water stress indicators : Grace Kam Chun Ding et Sumita Ghosh, « Sustainable Water Management
—A Strategy for Maintaining Future Water Resources», in Encyclopedia of Sustainable Technologies, Elsevier,2017, pp.
91-108.

Projection models were based on five Representative Concentration Pathways (RCPs) of greenhouse gases outlined in the
fifth assessment report of the IPCC published in 2014. See: Marie-Noelle Woillez, Revue de littérature sur le changement
climatique au Maroc : observations, projections et impacts, op. cit. p. 8.

Ibid. Groupe Eau des Lauréats IAV, Livre Blanc sur les ressources en eau au Maroc. Pour une gestion durable assurant la
sécurité hydrique du pays, op.cit. p. 14.

Marie-Noelle Woillez, Revue de littérature sur le changement climatique au Maroc: observations, projections et impacts,
op.cit. Groupe Eau des Lauréats IAV, Livre Blanc sur les ressources en eau au Maroc. Pour une gestion durable assurant la
sécurité hydrique du pays, op.cit. p. 14.

Groupe Eau des Lauréats |AV, Livre Blanc sur les ressources en eau au Maroc. Pour une gestion durable assurant la
sécurité hydrique du pays, op.cit. p. 15.
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Second, despite official efforts led by public authorities to promote water conservation in

agriculture through initiatives like the National Irrigation Water Conservation Program ‘since 2008,
experts have noted that the public discourse often overlooks the “elephant in the room”: the
prevailing policy paradigm which allocates the majority of available water resources to agricultural
irrigation””. Some of them are calling for a debate on the future of the sector, given its high-water
consumption, and emphasize the need “to seriously work on developing solutions adapted to
climate change””’. This would involve not only reassessing the allocation of water resources but
also formulating policies that address the specificities of each water source—renewable resources
such as rainfall and natural reservoirs, non-renewable sources like fossil groundwater, and virtual
water embedded in imports. Additionally, effective water demand regulation is essential to
ensuring sustainable management of these critical resources. In the absence of a public debate on
how to adjust and adapt the hydro-agricultural sector to increasingly scarce resources, the socio-
political and economic consequences of these policies on local populations are being invisibilised,
especially in a context of territorial disparities with significant differences in climate from the north
to the south of Morocco.
Whether intentional or non-intentional, theses consequences include water reallocation dynamics,
inequalities of access, conflicts and competition over water use that favor more financially
advantaged groups. This further exacerbates the vulnerability of the most fragile segments of local
communities, increasing their risk of poverty, displacement, and migration.

The main objective of this paper is to provide a critical situational analysis of the water sector in
Morocco and to identify key policy gaps. It aims to analyze the current paradigm embodied in the
main water policies and their unintended effects on water access, especially in vulnerable areas.
To achieve this, the paper examines how Moroccan water policies are currently locked-in a water-
supply approach that favors intensive irrigation practices and reflects on how to transition towards
a new paradigm in water resource management that prioritizes sustainability and equitable access.
It also seeks to convey the voices of affected communities by presenting emblematic case studies
that highlight injustices — as a consequence of policy priorities - in water access. These case
studies showcase community-led initiatives to advocate for a fair, equitable, and locally relevant
adjustment of public policy.

To do so, the methodology of the background paper involves the review of the existing literature
on the water sector as well as the interview of key stakeholders, including researchers, civil society
organizations and public officials to gather their perspectives on the challenges facing the sector.

Called Programme National d’Economie d’Eau en Irrigation (PNEEI) which was integrated within the Green Morocco Plan
(Plan Maroc Vert) in 2008. It promotes, through the financial and management support of the Ministry of Agriculture, the use of
drip irrigation systems in order to enhance water efficiency in irrigation. See: https:/www.agriculture.gov.ma/fr/projet/le-
programme-national-deconomie-deau-dirrigation-pneei

Frangois Molle et Pierre-Louis Mayaux, « Les angles morts de la politique de I'eau au Maroc », op. cit.

See the excerpt of Mohamed Taher Srairi intervention in Crise de I'eau : L'agriculture pointée du doigt. Enass Media. March
5, 2024 : hitps://enass.ma/2024/03/05/crise-de-leau-lagriculture-pointee-du-doigt/
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2.MOROCCO’S WATER SECTOR IN NUMBERS

The agricultural sector accounts for approximately 87% of total water demand, amounting to over
14 billion cubic meters per year, including 10 billion cubic meters per year for the irrigation of large-
scale hydraulic and small-to-medium hydraulic schemes, and over 4 billion cubic meters for private
irrigation (i.e. groundwater)”. More specifically, large-scale irrigation is distributed across nine
schemes, covering an area of 682,600 hectares™. They are generally based on dams located
upstream. Moreover, there are around 3,000 small and medium-scale irrigation schemes covering
an area of 334,000 hectares . In addition, there are seasonal irrigation areas (120,000 hectares)
and floodwater irrigation areas (180,000 hectares) . As for private irrigation, it covers an area of
435,881 hectares . The growing demand for irrigation water and the structural deficit in surface
water, have contributed to a shift towards a model of large-scale irrigation schemes that combine
the use of "state-owned surface water" with "private" groundwater from pumping, which is
encouraged by public authorities ". Approximately 180,000 hectares in large-scale irrigation (and in
small and medium-scale irrigation schemes) have access to groundwater . In the Tadla irrigated
scheme, for example, groundwater is used in 70% of the area™.

Latest data available show that Morocco in these recent years of drought has been receiving an
average of 5 billion cubic meters of water per year, while its needs are estimated at 16 billion cubic
meters by 2020 and 18.6 billion cubic meters per year by 2050 . Out of the 5 billion cubic meters of
water available, the current breakdown of water usage goes as follows:

o Potability: The priority is to ensure the availability of 1.7 billion cubic meters for potable water.
Approximately 1 billion cubic meters come from dams, while the remaining 700 million cubic
meters are sourced from groundwater and an increasingly significant share of desalinated
water, as observed in regions such as Agadir, Safi, and El Jadida.

e Agriculture: The water allocation for irrigation has been reduced to 3 billion cubic meters then
to 1 billion cubic meters, which is equivalent to the amount allocated for potable water. As of

https://medias24.com/2024/01/18/un-entretien-avec-nizar-baraka-ce-quil-faut-savoir-sur-la-problematique-de-leau-au-
maroc/

Kévin Del Vecchio et Marcel Kuper, «La mise en visibilité des eaux souterraines au Maroc : un processus historiquement lié
aux politiques de développement de l'irrigation », Développement durable et territoires, 22 mars 2022, Vol. 12, n°3.

Ibid.

Ibid.

This figure is likely underestimated due to the rapid growth of private irrigation.

Kévin Del Vecchio et Marcel Kuper, «La mise en visibilité des eaux souterraines au Maroc: un processus historiquement
lié aux politiques de développement de l'irrigation », op. cit.

Ibid.

Ibid.

https://medias24.com/2024/01/18/un-entretien-avec-nizar-baraka-ce-quil-faut-savoir-sur-la-problematique-de-leau-au-
maroc/

Département de I'Eau, Projet de Plan national de I'eau, op. cit.
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January 2024, Morocco had received 606 million cubic meters of water in its dams, with nearly
350 million cubic meters allocated for irrigation™ This marks a shift from 80% of the water
stored in dams being used for agriculture to approximately 52-53% per year.

e Industry: Most of the industrial sectors demand stems from the Office Chérifien du
Phosphates (OCP)’'s needs which are estimated at 260 to 300 million cubic meters per year.
Nowadays, OCP has achieved complete self-sufficiency through seawater desalination and
water reuse implementation programs™.

To address unmet water demands, public authorities are prioritizing deep aquifers, desalination,
and treated wastewater. First, a comprehensive mapping of 130 groundwater aquifers has been
completed, including 32 deep aquifers. This includes conducting deep drilling operations up to 500
meters and analyzing the water quality of each aquifer. Second, by 2030, the Ministry of
Agriculture aims to mobilize nearly 500 million cubic meters of desalinated water for the irrigation
of 100,000 hectares. Additionally, the goal is for all potable water in coastal areas to be sourced
from desalination by 2030. Third, in terms of treated wastewater reuse, the target is to increase
capacity from 40 million to 100 million cubic meters per year by 2027. This initiative will also
support the growth of arboriculture™.

https://medias24.com/2024/01/18/un-entretien-avec-nizar-baraka-ce-quil-faut-savoir-sur-la-problematique-de-leau-au-
maroc/

Ibid.

Ibid.
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