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1. Introduction

Morocco is one of the most water-scarce countries in the North Africa region, with 80% of its territory is arid
to semi-arid. Due to a combination of an incessant deficiency in precipitation since 2018, a commensurate
decline in river runoff, population growth, and strong economic development, water resources are under severe
pressure. The PNE! states that the cumulative gap, in 2020, between the water resources mobilized sustainably
and the water demand was around 3 billion m?/year. In 2050, it will exacerbate to reach 7 billion m?®/year,
considering the global warming effect. RES4AFRICA Report 20232 states that the average renewable
freshwater resources per capita dropped from an annual volume of 730 m?/year in 2005 to 645 m?/year in 2015,
and it is projected to reach 510 m?/year by 2050 due to a predicted decrease of precipitation in the range of 10
to 35% by 2050.

The Royal Directives, particularly those stemming from the Royal Speech during the 2024 Throne Day
celebrations, have placed technological innovation and national industrialization at the heart of the strategic
response:

“We call for the development of a national water de
the growth of Moroccan companies capable of designi

Faced with this water stress, Morocco is seeking to strengthen the resilience of its water sector, particularly in
the drinking water supply.

Japan, recognized for its high-performance, durability, energy efficient and sustainable technologies in water
sector, represents a potential strategic partner to support Morocco’s water transformation.

2. Background of the Study

Morocco is experiencing increasing water stress due to recurrent droughts, degradation of natural resources,
and growing demand. Consequently, the country aims to enhance the resilience of its water sector, specifically
the drinking water supply by adopting more efficient and sustainable.

The JICA study aims at performing a systematic analysis of national technological needs, existing solutions,
evaluate the prospect to introducing selected Japanese technologies into the water sector in Morocco,
considering the technical, institutional, economic and environmental levers to successfully achieve this
technology transfer.

2.1 General Objective of the study

To evaluate the prospects of introducing Japanese technologies in the Moroccan water sector, by identifying the
most relevant solutions and proposing forms of cooperation between Moroccan and Japanese partners.

2.2 Specific objectives

The specific objectives of the study are derived from the background of the study and include the following
assignment:

- Conduct an analysis of the water sector in Morocco, especially in the drinking water supply field.

- Identify the main technical, institutional, and economic challenges in this area.

- Map key Moroccan and Japanese actors involved in the development or use of water-related technologies.

- Identify innovative Japanese technologies suitable for the Moroccan context, and evaluate their potential
in terms of performance, cost, sustainability, maintenance, and transferability.

- Propose concrete pathways for introducing these technologies (institutional approaches, cooperation
options, possible partnerships, and implementation scenarios) as well as challenges Japanese companies
may encounter in introducing them into Morocco.

3. Methodology and Work Plan

The methodology presented in Figure 3.1 is adopted to achieve the objectives, as per the chronological order of
the work plan shown in Figure 3.2. Whereas documents review is presented in the subsequent sections.

1
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Figure 3.1 Methodology Workflow

Al. Document Review

Collect documents and reports from key Moroccan stakeholders.
Review collected materials to grasp the government’s policy, objectives and priorities for the water sector strategy.
Compile the reference materials outlining the national strategy and summarizing challenges and planned actions.

I 1

A2. Identification of key Moroccan and Japanese stakeholders in the sector and interviews

Interview Japanese firms operating in Morocco to assess the pertinence of Japanese technologies in the water sector.
Interview Moroccan Stakeholders to grasp the challenges in the water sector, current technologies in use, and gather
feedback on the pre-identified Japanese technologies.

Follow-up interviews may be conducted based on feedback from Moroccan stakeholders.

Explore additional technologies, when needed, and consult the relevant Japanese suppliers accordingly.

1

A3. Identification of the main technologies currently used in Morocco and the challenges

Identify Moroccan technologies currently used in the water sector and related challenges.

List major Moroccan technologies used for seawater desalination (RO and electrodialysis), rural water/sanitation access,
water reuse, renewable energy in water infrastructure, non-revenue water management, and digital information.

Identify Japanese technologies in these target fields, including both innovative and conventional solutions.

Establish a general comparison list between technologies used in Morocco and Japan.

— 1

A4. Identification of innovative Japanese technologies in the targeted fields

Select from the list of Japanese technologies innovative ones for multi-criteria evaluation in terms of performance, cost,
suitability, maintenance and transferability.

Utilize the findings of the multi-criteria evaluation to introduce the above technologies in Morocco water sector, through
technical cooperation, partnership, other schemes.

—1 1

AS. Mapping of Moroccan and Japanese technologies

Establish a comparative matrix of Moroccan and Japanese technologies in the water sector.

Compare these technologies, highlighting ease of technology transfer and collaboration.

Identify alignments, gaps, and the transferability of Japanese innovations to Morocco, focusing on the drinking water
supply sub-sector to guide technology selection for proposed future pilot trials.

Compile the findings into the Draft Final Report (DFR) in collaboration with Japanese and local experts.

—1 1

B. Proposal for future pilot trial

Gather feedback from Moroccan stakeholders on the identified Japanese technologies.
Propose the most relevant technologies for future pilot trial in desalination and non-revenue water management.
Prepare draft final report and submission to the JICA.

—1 1

C. Organization of workshop

Host workshop for Japanese and Moroccan partners to present the Study result.
Discuss solutions & lessons learned, foster collaboration and information sharing between Japanese and Moroccan partners.

I 1

D. Final Report

Integrate feedback from the JICA and Japanese and Moroccan stakeholders who participated in the workshop.
Prepare Final Report and submission to the JICA.
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Figure 3.2 Work Plan

Nov.25 | Dee25 | Jan.'26 Feb.'26 Mar.'26

Al Document Review
- Collect d from Moroccan stakehold
- Review collected documents to grasp government strategy, objectives and priorities

- Compile documents outlining the national strategy, challenges and planned actions

I
[ v

A2 Identification of Moroccan and Japanese Stakeholders
- Interview of Japancse frms opcrating in Moroceo to asscss
the pertinence of Japanese technologies in the water sector

- Interview of Moroccan stakehalders to grasp challenges and
current technologies inuse in the water sector

A3 Identification of main technologies currently used
and challenges
- Identify and list main Moroccan technologies currently
used and related challenges
- Identify innovative and conventional Japanese
technologies in these target ficlds

Ad Identification of innovative Japanese technologies in the
targeted fields

- Belect Japanese innovative technologies for evaluation in terms

of suitability, performance, cost

- Utilize the findings of the evaluation to intraduce these

technologies in Morocco water sector

AS Mapping of Moroccan and Japanese
tethnalogies

- Establish comparative matrix of Maoroccan and

Japanese

- Highlight similarities, differences, sase of

technology transfer and callaboration

- Sum up the findings of the mapping for proposed

future pilot trial

B. Proposal for future pilot trial / draft final report
- Gather feedback from Moroccan stakehol ders

- propose the most relevant technologies for future pilot trial

- Prepare the Draft Final Report to submit ta the JICA

Work Item

v
C. Organization of woorkshop

- Host workshop for Moraccan and Japanese priners
- Discuss solutions, lessons leamed and foster collahoration
D. Final Repart

- Integrate feedback from JIC A and Moroccan stakeholders

- Bubmission of Fianl Report to JICA

X

Final Report |

Report | Intermi Report I I Draft Final Report I
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4. Document Review

4.1 National Water Plan (PNE 2020-2050)

The National Water Plan (PNE)', developed in line with Water Laws 10-95 and 36-13, is the reference document
for the water sector in Morocco. It defines, for the next 30 years, the national water policy and outlines the areas
of intervention of all stakeholders in the water sector. It establishes strategic guidelines and proposes ways to
ensure a sustainable water supply, sustainably support the population's socio-economic development, and
preserve and protect water resources, taking into account the available data on climate change.

4.1.1 Strategic axes of the PNE
The National Water Plan (PNE) is structured around the following strategic axes

U Diversification and security of water supply, including the construction of new dams, massive
development of desalination, regional interconnection of river basins, reuse of treated wastewater and
sustainable mobilization of groundwater.

0  Water demand management and control of water usage, including improving the efficiency of drinking
water supply networks to reach 85% in the medium term, converting 350,000 hectares to localized
irrigation, modernizing irrigation networks (drip irrigation, filtration, remote management) and
promoting water-saving agricultural practices.

U  Protection of water resources and combating pollution, including preventing untreated wastewater
discharges, enhanced monitoring and protection of groundwater and waterways and protecting natural
water recharge area.

U Preservation and management of climate risks, such as flood prevention, creation of real-time

hydrological alert systems and adaptive management of dams.

Digitalization of water governance.

Strategic management between drinking water and agricultural water

Strategic role of desalination in the vision 2050 coupled with integrated renewable energy.

Basin interconnections and water transfer such as: Oued Sebou - Rabat - Casablanca - Marrakech.

Agricultural water modernization and transition

[ en-RN xRN en-RN entN et

4.1.2 Objectives of the PNE
The strategic axes are to be achieved through the implementation of target objectives summarized below:

U Have an additional conventional and unconventional water supply of 4.5 billion m? by 2050, through
the construction of 50 new dams and implementation of additional seawater desalination of 1 billion
m?/year

U Reuse of treated wastewater of 340 million m>?/year

0  Adapt the evolution of water demand to available water resources by reducing the demand for water
by 2.5 billion m* by 2050

U Reduce the annual sedimentation rate of dams by 10 to 20%, by 2050

Reduce the overexploitation of groundwater by 50% in 2030 in order to reach equilibrium in 2050

Improve the quality of the water by reducing pollution to 70% and increasing the reuse rate to almost

30% in 2050

Integrate the water supply of the rural population into the structuring drinking water supply systems

Ensure a level of protection against flooding of all sites declared to be medium to high risk before 2040

Set up a water information system before 2025, for monitoring and good governance of water

Initiate, in an integrated and concerted manner, projects to safeguard fragile ecosystems, in particular

wetlands and oases

[ et e

[t en-RN ent-BN et

4.1.3 Water information system

To ensure the monitoring of the implementation of the PNE, the MEE envisages establishing a National Water
Information System (SNIE) to consolidate water sector actions, monitor the implementation of the PNE and
provide stakeholders with a comprehensive view of water resources to enable more informed, rational, and
sustainable decision-making.
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A new dedicated entity will be created to manage the system's implementation and establish formal agreements
with partners to ensure data sharing and commitment.

The SNIE will be primarily fed by information systems developed at the local Hydraulic Basin Agency (ABH)
level, as required by the Water Law 36-15. These ABH information systems will collect data from various water
stakeholders (producers, users, managers of the hydraulic public domain DPH, etc.) and will be developed
progressively using modern technology.

The ABH information systems can be built in a progressive manner according to the commitment of the different
partners and will be based on new technologies facilitating access, updating, sharing and publication of useful
information on the water.

The implementation of the SNIE and the information systems by ABH require a fairly extensive monitoring in
space and close enough in time and an effective control to provide representative information and within
deadlines compatible with good management.

4.1.4 Cost of the PNE

The overall cost of the actions / programs envisaged in the PNE is estimated at 388 billion Dirhams' by 2050
presented in Table 4.1. The cost does not include operation and maintenance costs. It is allocated to (i)
infrastructure development; (ii) desalination, (iii) inter-basin connections, (iv) water reuse and treatment; (v)
improvement of water networks, (vi) environmental protection and (vii) digital information.

The financing of the development programs identified in the PNE will be provided by the Government of
Morocco, local authorities, international partners, public-private partnerships (PPPs) and progressive water
pricing.

Table 4.1 Overall Cost of PNE

Dam projects 42,980
Interconnection projects of basins Sebou-Bourgreg-Oum

it 18,000
Interconnection projects of basins Laou-Moulouya 30,000
Interconnection projects water supply Casablanca,

Devel ¢ of th Tangiers, Targuist, Agadir 1,100

s:;;l;pmen ol the Construction of small dams 20,000
Watershed Development 3,280
Seawater desalination projects 24,600
Reuse of treated wastewater projects 5,316
Creation of water points for livestock watering /

Development of irrigation perimeters / haressing of 2,260
groundwater (priorty program)

Sub-total (1) 148,336
Continued efforts to improve the performance of 2,920
drinking water distribution networks ’
Increase of the reserve autonomy of drinking water 2,884
Collective and individual reconversion to localized $2342

Management and imgation : : : :
Development of agricultural perimeters linked to

development of water . . . . 21,131

demand interconnection projects and dgms built or planned
Modernization and Rehabilitation of multi-purpose
water supply systems: Zidania, Safi, Moulouya and the 630

ringroadcanal ]
Development of hydro-electric potential projects 10,440
Collection and reuse of rainwater 270

Sub-total 2) 96,617

securing and increase Reinforcement of water supply infrastructure in urban 40, 412

the supply of drinking | areas ’

water Reinforcement of water supply in rural areas 36,165

Sub-total 3) 76,577

Preservation of water Preservation of the quality of water resources 49,902

resources and ecologic | Preservation of ecosystems oS00

systems Preservation of groundwater resources 1,720

Sub-total (4) 54,622

Flood protection 11,000

Sub-total (5) 11,000

Awareness and communication 500

Sub-total iéi 500

Source: PNE 2020
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4.2  Water legislative framework

The legal framework for implementing the National Water Plan (PNE) is based on Water Laws 10-95 and 36-
15, which laid the foundations for modern water resource management and strengthened the legal framework.

Water Law 10-95

The promulgation enactment of Law 10-95 marked Morocco's entry into modern and integrated water
management. It introduced decentralized management through the creation of Hydraulic Basin Agencies
(ABH), territorial planning with the first Regional Development Plans (PDAIRE), the principle of cost recovery,
authorizations and concessions for water resource use and protection against pollution.

This law represents a true institutional revolution: it brings water management into a participatory governance
framework.

 Water Law 36-15

Law 36-15 reinforces and updates Law 10-95. Its main innovations include expanding the role of River Basin
Agencies (ABH); regulating non-conventional water sources (desalination, treatment of wastewater, rainwater);
enhanced measure against the overexploitation of aquifers; introducing stricter penalties for illegal borehole
drilling; creating a national inventory of water resources; combating climate change; clarifying the
responsibilities of the state, the local authorities, the National Office of Electricity and Drinking Water (ONEE)
and the public utilities companies. Law 36-15 is now the central legal framework for the sector.

f  Decree No. 2022-405 (2022) and Decree No. 2023-835 (2023):

These decrees specifically regulate non-domestic uses of rainwater and treated wastewater and they reflect the
evolution of legislation to address new challenges, particularly those related to water scarcity and its rational
use.

4.3 Main stakeholders in the water sector

The National Water Plan (PNE) defines the responsibilities for water management, integrated planning, and
governance, which are shared among a number of governmental institutions / stakeholders, including:

- Advisory institutions consisting of the High Council for Water and Climate (CSEC), the National
Council for the Environment (CNE), the Economic, Social and Environmental Council (CESE) and the
Higher Council for Territorial Planning (CSAT), responsible for examining the various strategies and
planning of the water sector and formulate recommendations for their adaptation to the challenges of
national development.

- Coordination institution which is the Inter-ministerial Water Commission (CIE), responsible for
coordinating policies, setting priorities and implementation of sector-based programs and examining
the major reforms envisaged in the water sector.

- National planning and regulatory authorities consisting of the Ministries in charge of Water,
Agriculture, the Environment and the Interior. Other ministerial departments are concerned to varying
degrees, in particular the ministries in charge of Finance, Health, Economic Affairs and Water and
Forests.

- Public institutions and water users including the 9 Regional Offices for Agricultural Development
(ORMVA), ONEE, water distribution companies, communes and water users’ associations.

- Decentralized management agency constituted of the 10 River Basin Agencies (ABH) in charge of

assessing, planning, managing, protecting and controlling water resources.

The institutional framework and the list of main stakeholders in the water sector are presented in Figure 4.1.
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Figure 4.1 Institutional Scheme of Stakeholders in the Water Sector
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4.4 National Program for Drinking Water Supply and Irrigation (PNAEPI 2020-2027) 3

Since 2015, Morocco has been experiencing aa succession of drought years, resulting in a significant water
deficit that has negatively impacted the water reserves in major dams and groundwater levels.

To address this situation, the National Program for Drinking Water Supply and Irrigation (PNAEPI 2020-2027)
was developed to secure the drinking water supply and safeguard irrigation, particularly in large-scale irrigation
schemes. The institutional mechanism for the realization of the PNAEPI, including the key actors entrusted its
implementation are presented in Figure 4.2

The PNAEPI constitutes the 1% phase of the PNE. It includes the implementation of major infrastructure
projects. in the water sector, in particular by mobilizing conventional and non-conventional water resources in
order to guarantee the development of the water sector and the country's water supply in a sustainable manner.

Given the increasingly frequent and severe droughts that continue to affect the country's water resources,
adjustments have been made to the PNAEPI. As a result, the program's cost was adjusted and is estimated at
169 billion Dirhams*, as presented in Table 4.2.
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Table 4.2 Adjusted Cost of PNEAPI 2020 - 2027

Final Report

1. Developm ent of Water Dem and
Large Scale Dams {under construction or under design) 21913 20154 28051
Interconnection  |Urgent works Sebou - Bouregreg &000 6000
Project Cned El Makhazen —Dar Ehrofa 840
. Signed agreements
Depllution  off T 1600 1600
Sebou river basin -
Industries
Small  dans  and|2022 - 2024 4500 4270 2644
hill lakes 2025 -2027 4200 3592
Creation of water ponts for livestock watening 400 400 400
Prospection and improvement of groundwater 500 300 500
Development of perimeters for PWE 1300 1200 1300
Eeinforong and securing dnnling water supply (DW3) 23437 24323 24549
Eeinforrng & securing of W3 of Cazablanca - Settat 2115
Pipelines and seawater water transfer structures 21032
Electric power lines for SWE O of Tangiers, Oriental 1456
SWEO plant 4000
SWRO Casablanca Dnnking water Pipelines 2547 ]
SWEO plant 400
SWRO Safi Pipeline Youssefia - Sidi Bennour 180 401
SWEO plant 250 152801528
Deldila Dinnking water pipelines 400 400
Extension of Tarfaya SWE O plant 200 20 24
Extension of Agadir SWEOQ, water supplyfirrigat on neworkes alg
Seawater Oriental SWI.{O plant
Desalination Agricultural development
STWED plant
DWE network
Guelmim - Tan tan Pumping station
Agricultural development
MNetwork
Fssaouira DPlant and electric power lines 1200
DTS pipelines 135 200
ZTWED plant
Tiznit - Sid I D3 network 150 0
Agricultural development
Extension of SWE O plant of Alchfenir
Censtruction of groundwater catchm ents 560 560 560
Monobloc stations (244 umts) 1000 2540
Sub-Total 1 50994 83834 106075
2. Managem ent of water dem and, economy and valuation
2.1 Economy of drinking, industrial and touristic water supply
Improving the efficiency of drinking water supply installations 3920 10436 10643
Increase storage autonomy of drinking water 2384 3047 3254
Sub-total 2.1 11804 13483 13897
2.2 Economy of irrigation water
Reconversion to collective localized irmgation 5000 5000 5000
Eeconversion to Individual localized irrigation 4500 4500 4500
Modemization and Rehabilitation of multi-purpose water pipe conveyor systems 330 1000 1000
Safeguard irmigation in the Saiss plain 2500 2500 2500
Hydro-agricultural devel opment of the south-east zone and Gharb plain 1000 1000 1000
Sub-total 2.1 13330 14000 14000
Sub-Total 2 25134 27483 27897
3. Reuse of treated wastewater
1% phase of the reuse of treated effluent of the PIAM 2340 301% 3013
Sub - Total 3 2340 3019 3019
4. Reinforcement of drinking of water supply in rural areas
Continue ONEE s intervention in 69 centers 641 181 201
Centers Uparade and equipment for 653 centers 5046 5091 5102
On-going construction by ONEE for 5000 douars 4510 5297 5297
Continue PEDTE program (5,000 douars) H200 3132 3132
Diouars Continue Program PEDTE and additional dovars /(ONEE 1363 4430 4430
Diemars not included in the engaged [Eey projects (66851 douars) 4431 4788 9578
programs (8,731 douars) Cther projects (1,776 douars 3390 4340 1521
Water Supply by truck 770 1000 2695
Sub - -Total 4 26851 28259 3235
2. Communicationn and awareness 50 50 S0

Source PNAEPI 2020



Figure 4.2 Implementation Mechanism of the PNAEPI (2020-2027)
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awareness
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Source: PNAEPI 2020
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5. Analysis of the Water Sector in Morocco

The Kingdom of Morocco is facing structural constraint in terms of water security. The scarcity of water
resources, accentuated by climate change, rainfall variability, and the sustained growth in water demand, is
placing unprecedent pressure on water infrastructure. The current renewable water resource per capita is less
600 m*/year, which is less than 1000 m3/capita/year, recognized as the water stress threshold.

5.1 Precipitations

The average yearly quantity of rainfall over the entire country is estimated at 140 billion m?, characterized by
great inter-annual and spatial variability consisting of more than 800 mm in the northern regions to less than 50
mm in the southern regions.

The rainy season 2024/2025 marked the 7™ consecutive year of drought nationwide that impacted negatively
the quality and quantity of water resources. The predicted percentage drop of rainfall by 2050 is due to global
warming and climate change, as indicated in the Table 5.1. This decrease will reduce streamflow recharge of
groundwater.

Table 5.1 Future probable trends of precipitation to 2050

River Basin Probable changes in precipitation by 2050
Sebou drop / decrease of 5% t0 20%
Dum Er-Rbia drop/ decrease of 10% to 35%
Tensift
Moulouya drop / decrease of 10% to 30%
Loukkos
Bouregreg-Chaouia drop / decrease of 15% to 30%
Souss-Massa et Draa
Ghir-Ziz-Ghris No consensus on the trend of evolution
Guelmim, Sakia EI Hamra & Oued Eddahab

Source: PNE 2020
5.2 Surface water

Surface water resources throughout the Moroccan territory are evaluated at almost 18 billion m?, on average.
It varies from 3 billion to 48 billion m? due to hydro-climatic fluctuations covering both excessive rainfall and
severe drought periods.

The large regional disparity in precipitation results in a large variability in surface water runoff varying from a

few million m3, for the southern basins, to billions of m? per year, for the northern basins, as indicated in Figure
5.1

Figure 5.1 Average surface water resources (1945-2018)
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Source: PNE 2020
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5.2.1 Inflow to dams
Change of water inflow to dams since 1979-1980 until 2024-2025

Dam filling rates per river
basin on 19/11/2025

Evolution des apports d'eau aux barrages depuis 1979-1980 jusqu'a 2024-2025

—pponts ANnusls  ———La moyenne des BpPORts sur une période de 10 ans
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o Sebou: 40.37%
Bouregreg-Chaouia: 64.26%
Oum Er Rbia : 8.82%
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Source: MEE 2025
5.3 Groundwater

In Morocco, groundwater, with 130 aquifers, constitutes a strategic resource that represents approximately 20%
of the country's water resource potential.

The extractable groundwater resources is around 3.9 billion m?, with a minimum of 22 million m?/year recorded
in the Sakia EI Hamra and Oued Eddahab basin, and an maximum of 1.11 billion m3/year in the Sebou basin,
as summarized in Figure 5.2.

Figure 5.2 Distribution of exploitable groundwater resources
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The majority of groundwater resources experience problems of overextraction. On an average year, the volume
of groundwater withdrawn is 5 billion m3, which exceeds their potential yield by 1.1 billion m3/year.

5.4 Non-conventional water

According to data collected from the ONEE?, the capacity of desalination plants in operation in 2024 was in the
order of 238 million m%/year, of which 118.2 million m? for drinking water supply, 74.2 million m? for industrial
use (mainly OCP) and 45.6 million m? for irrigation, as indicated in Table 5.2.

11
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Table 5.2 Capacity of existing desalination plants in operation

Plant Capacity
Al Hoceima 6.3
Jorf Lasfar 68
Safi 35
Agadir 100.4
Sidi Ifni 3.15
Akhfennir 0.3
Tarfaya 0.7
Amgriou 0.16
Laayoune 20.2
Sidi El Ghazi 0.1
Boujdour 3.9
El Mhiriz 0.01
El Guergarate 0.2
Total Mm®/year 238.4

5.5 Reuse of treated waste water
According to data collected from the ONEES, the volume of reused treated waste water by end of 2023 was in
the order of 40 m¥/year, which represent roughly 20% of the capacity of waste water treatment plans constructed
by the ONEE, as illustrated in Figure.5.3.

Figure 5.3 Capacity of reused wastewater (ONEE)
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Source: ONEE
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5.6 Current use of water

According to the PNE, the available water resources used sustainably with existing hydraulic infrastructures are
around 14.4 billion m3 / year, distributed as follows:

- 6.9 billion m*/year supplied by dams;

- 3.5 billion m3/year as water withdrawals from rivers upstream of dams or from rivers not controlled by
dams. These withdrawals are generally intended for PMH irrigation along rivers;

- 3.9 billion m*/year of groundwater exploited sustainably;

- 117 million m*/year from non-conventional water resources

The water volume used at the national level stands currently at around 14 billion m?/year, distributed as follows:

5.2 billion m3/year from dams;

- 3.5 billion m*/year from water withdrawals from rivers;

5 billion m?/year from groundwater, with an over-exploitation of 1.1 billion m*/year;
209 million m*/year from non-conventional water resources

12
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5.6.1 Drinking, Industrial and Tourist Water

In 2020, the demand for drinking, industrial and tourist water was close to 1.73 billion m*/year. It includes 1170
million? for urban areas, 301 million m? for rural areas, 241 million m? for industries and 33 million m? for
touristic facilities. 68% are supplied from surface water, 31% from groundwater and 1% from seawater
desalination.

The PNE indicates that the efficiency of the drinking water distribution networks is close to 76%, at the national
level. Physical losses account for 24% that include 5% to 10% losses in the drinking water conveyance
networks, 5% in the water treatment plants and 10% to 20% in the raw water conveyance systems.
5.6.2 Irrigation water
The volume of water used for irrigation was around 11.7 billion m*/year in 2020, distributed as follows:
- 3.9 billion m?/year for large-scale hydraulic perimeters;
- 3.5 billion m¥/year for medium and small-scale hydraulic perimeters;
- 4.3 billion m*/year for localized irrigation perimeters
The PNE indicates that the efficiency at the head of irrigation schemes is close to 70% as the national average.
Physical losses in irrigation systems are around 30%, which include 10% losses in the irrigation channels and
15% t020% losses in water courses used for the conveyance of irrigation water.
5.7 Water Demand forecast
5.7.1 Drinking, Industrial and Tourist Water
The projected water demand for drinking, industrial and tourist uses is estimated to be in the order of 2.668
billion m3/year in 2050, which include 1,775 million m3 for urban areas, 373 million m? for rural areas, 520

million m? for industries and 106 million m? for touristic facilities.

The following graph illustrates the evolution of drinking, industrial and touristic water demands between 2020
and 2050.
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Source: PNE 2020
5.7.2 Irrigation water

By 2050, the water demand for irrigation is expected to reach around 16 billion m*/year distributed between 6.3
billion m®/year for the large-scale hydraulic perimeters, 5.7 billion m3/year for medium and small-scale
hydraulic perimeters and roughly 4 billion m? for the localized irrigation perimeters, and this based on the rate
of conversion to localized irrigation proposed by the Department of Agriculture

13
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The following graph illustrates the evolution of irrigation water demands between 2020 and 2050
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5.7.3 Comparison between and available water resources and water demand in 2020

The cumulative gap between the water resources mobilized sustainably and the water demand expressed in
2020, for all the basins, is around 3 billion m?/year, as illustrated in the following graph.
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5.7.4 Comparison between mobilized water resources (2020) and water demand (2050)

The cumulative gap between the water resources mobilized in 2020 and the water demand expressed in 2050,
for all the basins, is around 4 billion m?/year, as illustrated in the following graph.
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5.7.5 Comparison between mobilized water resources (2020) and water demand (2050),
considering climate change
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The cumulative gap between the water resources mobilized in 2020y with development and the water demand
expressed in 2050, considering climatic change is around 7 billion m3/year, as illustrated in the following graph.

This comparison considers integrating the impact of climate change by 2050-, according to the following
hypotheses adopted on the basis of the expert reports and studies carried out:

- The increase in demand for irrigation water by 2050 up to 10%, i.e. a demand for irrigation water of
17.5 billion m?/year (instead of 16.09 billion m*/year);
- The decrease in mobilized water resources which would be 13 billion m?/year, due to:
15
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V The decrease in precipitation which could reach 10% for Loukkos, Sebou, Bouregreg-Chaouia, Oum

Er Rbia, Moulouya, Tensift Souss-Massa and would remain unchanged for the other hydraulic
basins. This will cause a decrease in mobilized surface water;

V The decrease in groundwater resources which could reach 10% for Loukkos, Sebou, Bouregreg-

Chaouia, Oum Er Rbia, Moulouya, Tensift Souss-Massa and would remain unchanged for the other

hydraulic basins.
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6. Major Challenges

Morocco has acquired a significant experience in water sector through the construction of large-scale hydraulic
infrastructures but also the implementation of mechanisms and instruments for integrated management, of water
resources. However, the water sector faces several challenges marked by the global climate change and the
heavy pressure on water resources. These challenges can be summarized as follows:

6.1 Securing the drinking water supply

The drinking water supply in Morocco is prone to climate change and successive years of drought, coupled with
demographic increase, urbanization and upsurge in water demand for cities and suburban in urban centers.

The ONEE produces 85% of the national production of drinking water, through its production installations
which include 79 water treatment plants, 12 seawater desalination plants, 12 demineralization plants and 1,800
wells and boreholes. The produced water is transported through large conveyance pipelines of more than 1,400
km long to supply drinking water to 781 urban cities and suburban centers.

The rate of access to drinking water is 99% in urban areas and 97% in rural areas. The efficiency of the water
production facilities is 94%. The efficiencies of the drinking water conveyance networks in urban cities and
suburban centers are 97% and 78% respectively.

The demands for drinking water are constantly increasing which are estimated to attain 2,668 million m?/year
by 2050, despite the limited water resources. To meet this challenge, the following actions are envisaged for the
drinking water sector:

- Expansion of the production facilities for conventional and non-conventional water,

- Improvement of the performance of water conveyance and distribution networks,

- Replacement of aging drinking water infrastructures,

- Modernization of water networks with new materials for pipes, fittings and appurtenances,

- Development of preventive maintenance instead of reactive maintenance

- Introduction of new technologies to enhance existing ones to prevent water losses, predict system
failures before occurring, remote monitoring of water quality and hydraulic anomalies through sensors,
optimize energy cost by implementing water-energy Nexus, manage facilities by employing digital
water platforms, recover energy from desalination plants and water conveyance networks

6.2  Strengthening the achievements of sustainable irrigated agriculture

The irrigated agriculture sector in Morocco faces several significant challenges that threaten agricultural
sustainability and productivity. These challenges include:

- Water scarcity:
80% of the country is arid to semi-arid that experience irregular rainfall and limited water resources to
cope with irrigation water demand that accounts for approximately 89% of the country's total water
consumption;

- Climate change:
repeated droughts and floods that threaten the country's food security;

- Overexploitation of Water Resources:
Groundwater is overexploited, leading to a drop in water levels and soil salinization;

- Soil degradation:
The overuse of fertilizers and pesticides has led to soil degradation, reducing its fertility and
productivity;
Inefficient irrigation:

- Water loss:
Physical losses in irrigation systems are around 30%. In addition, water losses in irrigation channels of
10% and in water conveyance of 15 to 20%;

- Competition for water:
During drought periods, the priority is given to drinking water over the water for irrigated agriculture.
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The priority is to secure the irrigated agricultural sector and ensure its sustainability, through the adoption of
the strategy to modernize the agricultural sector and improve irrigation efficiency, the conservation of traditional
irrigation systems to localized irrigation systems coupled with technologies to optimize water use.

6.3 Conservation of hydraulic heritage

Dam construction in Morocco is a pillar for water security. Large and medium scale dams provide a solution to
mitigate the unbalance between water supply and demand for drinking and irrigation, and generation of hydro-
electric power. Also, the reservoirs of these dams play an important role in the control of floods.

However, dam sedimentation caused by soil erosion is becoming a serious problem. The volume of sediment
deposits in dams is assessed at 1,944 million m?, as indicated in the PNE and it is estimated to reach 25% of the
total water storage capacity in 2050. Thus, dam sedimentation becomes the major issue which needs to be solved
to develop the water supply capacity.

The continually increasing gap between water resources and water demand presents a serious challenge that
needs to be addressed through a structured program that consists of providing solutions to the following issues:

- Construction of large, medium and small-scale dams,

- Desilting of dam reservoirs,

- Inter-basin water transfer,

- Reuse of treated wastewater effluent,

- Arttificial recharge of aquifers

- Introduction of new technologies to improve management of water resources, optimizing water use,
reduce losses, and strengthen climate resilience
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7. Strategy to address the challenges in the water sector

The comparison of available water resources in 2020 and the project demand in 2050 reveals an annual gap of
4 billion m? which could reach 7 billion m3 by 2050, when taking into account the impact of climate change. To
address this challenge, GoM adopted several development plans to be implemented by the key stakeholders in
the water.

7.1 General Directorate of Hydraulic (DGH)

The mission of the DGH is to plan, develop, manage, and protect water resources, including the design,
construction, and maintenance of hydraulic infrastructure, water quality control, and the management of
dams and transfer networks. It works in collaboration with other entities concerned with the water sector.
In particular, the Hydraulic Basin Agencies (ABH) for the implementation of the action plans defined in
the PNAEPI (2020-2027), covering the development of conventional water resources.

7.1.1 Construction of Dams

The continued construction of large dams is one of the objectives of the PNAEPI, for the development and
mobilization of water resources to strengthen the supply of drinking water and irrigation and to consolidate the
country's resilience to climate hazards and disruptions.

Morocco has 156 large dams with a total capacity of 20.8 billion m3. The action plan for the implementation of
large dams, as outlined in the PNAEPI (2020-2027), consists of the construction of 39 new large dams and the
raising of the crests of 3 existing dams. Currently, 14 dams have been completed and the crests of 3 dams have
been raised. 15 dams are under construction for a total capacity of 4.8 billion m?, as indicated in Table 7.1.
Furthermore, the construction of the 10 new large dams, planned in the PNAEPI, will be completed after 2026.

Table 7.1 Large Scale Dams Under Construction’

Large Dam Province Capacity (Mm?) Cost (MDH) progress
1 Koudiat Borna Sidi Kacem 12 1396 99,5%
2 Sidi Abbou Taounate 200 1209 98.5%
3 Ait Ziat Al Haouz 185 1942 97%
4 Béni Azimane Driouch 44 1482 80,5%
5 Surélévation Mokhtar Soussi Taroudant 280 1640 75%
6 Tamri Agadir 204 3272 86%
7 Sakia Al Hamra Laayoune 113 652 89%
8 Targa Ou Madi Guercif 287 1849 82,5%
9 Boulaouane Chichaoua 66 1356 72%
10 Surélévation Mohamed V Taourirt-Nador 980 1548 66%
11 Kheng Grou Figuig 1070 1384 60%
12 Oued Lakhdar Azilal 150 1717 64%
13 Ribat El Kheir Séfrou 124 1600 13%
14 Ratba Taounate 1009 4369 44%
15 Taghzirt Beni Mellal 85 1350 10,50%

Source: MEE-2025
7.1.2 Desilting of dam reservoirs

Dam reservoirs in Morocco face significant siltation causing crucial annual loss of storage capacity, estimated
at over 50 million m? annually. Thus, threatening water supply, irrigation, and energy production for a nation
facing severe water stress. This situation led to government action focused on reforestation, sediment
management (dredging and reuse), raising of dam sill, and new dam design incorporating sediment capacity.

As desilting of dam reservoirs is one the objectives for the development of water supply, a number of actions
have been taken by the government to restore the storage of dam reservoirs’, as summarized below.
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Province Dam Nature of work
Midelt Ighboula Dredging
Taroudant Imi El Kheng Dredging
Nador Mohamed V Raising of dam sill
Settat Imfout Raising of dam sill
Taroudant MYEShtar Soussi | Raising of dam sill

Source: MEE-2025

In addition, the DGH has launched several projects to combat dam siltation, including:

- Dam sediment management project, funded by the Japan International Cooperation Agency (JICA)
- Desilting program for the Titaouine Dam

7.1.3 Inter-basin water transfer

The PNAEPI defined inter-basin water transfer projects as a priority in the policy for developing conventional
water supply. These projects aim at reducing water stress and drought to secure the supply of drinking and
irrigation water; through the mobilization of surplus water from the northern river basins towards deficit regions
(such as Rabat-Casablanca). Thus, strengthening the resilience of the national water system.

Up to date, two (2) large scale inter-basin water transfer projects have been commissioned successfully’, as

summarized below.

1) Inter-basin water transfer Sebou de Garde Dam — Sidi Mohamed Ben Abdallah (SMBA) Dam, defined
in PNAEPI as the 1st phase of the water transfer project between river basins Oued Laou-Loukkos-
Sebou-Bouregreg-Oum Rbia, is implemented to secure water supply to the regions of Rabat and
Casablanca with a total population of 12 million persons. The characteristics of the project are presented

in Figure 7.1.

Figure 7.1 Water Transfer Sebou guard Dam - Sidi Mohamed Ben Abdallah (SMBA) Dam’

Starting date : 15/12/20222
Completion date : 28/8/2023
Construction period : 9 months
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Interconnection from Oued El Makhaze Dam to Dar Khrofa Dam, included in PNAEPI as a priority water
transfer project, is implemented to secure the supply of water to the region of Greater Tangiers

2) Interconnection from Oued El Makhaze Dam to Dar Khrofa Dam, included in PNAEPI as a priority
water transfer project, is implemented to secure the supply of water to the region of Greater Tangiers
and the irrigation of 21.000 ha of Dar Khrofa. The characteristics of the project are presented in Figure

7.2.
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Figure 7.2 Interconnection from Oued El Makhazine Dam - Dar Khrofa Dam’

Starting : February 2024 T

Completion date : February 2025
Construction period : 12 months
Flow : 3.2 m3/sec

Volume : 100 m?/year 5 i A
GRP pipe length: 40.3 km ‘ o
Cost : 840 Million DH
Executing Agency:

Ministry of Equipment & Water
Lukkos Hydraulic Basin Agency

g
i

Source: MEE-2025

The projects for interconnecting the river basins in Morocco are primarily aimed at combating water stress and
drought by securing the supply of drinking water and irrigation, by utilizing surplus water from the northern
river basins towards deficit regions (such as Rabat-Casablanca), by strengthening the resilience of the national
water system, by optimizing resource management (reducing losses at sea) and by supporting the sustainable
socio-economic development of the country.

It is worth noting that phase 2 of the inter-basin water transfer project includes construction of the section Sebou
Garde dam-SMBA dam-Al Massira dam, and phase 3 comprises the section Oued Laou-Oued Loukkos-Oued
Sebou. Once the 3 phases of the project are completed, the transfer flow is expected to be around 38 m3/sec
which is equivalent to 1200 million m3/year, as presented in Figure 7.3.

Figure 7.3 Inter-Basin Water Transfer Loau-Lukkos-Sebou-Bouregreg-Oum Er Rbia’®
[ Phase 1

- Sebou - Bouregreg

Phase 2
Sebou - Bouregreg — Oum E
Rbia I

‘ Phase 3
~ Laou . Loukkos 7sre’bou -

30a41
m3/s

1200
Mm3/an

Débit

Volume

Source: MEE-2025

7.1.4 Reuse of treated wastewater effluent

By the end 0f 2024, some 153 wastewater treatment plants have been commissioned, 56 of which were equipped
with tertiary treatment with an annual capacity of nearly 52 million m® mobilized for reuse®®’. This non-
conventional water is currently used for watering green areas and golf courses in the cities of Tangiers, Fnidg-
Midiaq, Rabat, Salé, Temarra, Skhirat,Marrakech, Agadir, Mohamédia, Bouznika, Casablanca, El Jadida.
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The government plans to accelerate the implementation of projects of reuse of treated effluent to reach 100
million m3/year by end of 2027 that will be destined to the irrigation of green areas and sport fields in the cities
of Settat, Dakhla, Fés, Mekneés, Ifrane, Sefrou, Essaouira, Nador, Oujda, Kénitra, Assilah and Ouarzazate.

Moreover, treated wastewater effluent is also reutilized for industrial use in OCP facilities through washing
phosphates in the cities of Khouribga (18,000 3/day), Ben Guerir (7,000 m*/day) and Youssoufia (7,200 m3/day).

7.1.5 Artificial recharge of groundwater aquifers

Artificial recharge of groundwater aquifers is a key strategy for the sustainable management of water resources
in Morocco, forming part of a comprehensive approach to climate change and water scarcity.

During the period 2021-2024, 14 artificial groundwater recharge weirs” were constructed in the provinces of
Zagora, Errachidia, and Tinghir. Eight more weirs are under construction in the provinces of Midelt, Figuig, and
Errachidia, while three weirs are planned in the province of Zagora. These initiatives, utilizing infiltration basins
and hydraulic weirs, are already showing positive results, such as the raising of local groundwater levels,
complemented by water conservation measures.

7.1.6 Technologies currently used by DGH

The DGH and the ABH are responsible for the integrated management of surface and underground water
resources in all 10 river basins in Morocco. They possess an important technological park intended for the
protection against climatic extremes, in particular flood and drought, and for the preservation of multi-usage
hydraulic infrastructures and the environment. Information related to these resources is becoming increasingly
crucial for decision-making and enhancing Morocco’s water resilience, in the face of climate change. The
technologies currently used by DGH/ABH are summarized in the Table 7.2.

Table 7.2 Technologies currently used by DGH / ABH in the water sector

Type of technology Field of Application
1. Hydraulic structures
Auscultation equipment for hydraulic, structural and | Used in all existing and future large and medium

seismic monitoring dams

Remote operation of spillway gates and sluice gates | Used in most of large dams

Remote control system Management of dams

2. Hydrologic modeling

HEC-HMS, Mikell and Mike SHE software Simulation of river flow and flood management
WEAP software Water evaluation and planning

Regional climatic models / resource management Used in Darda, Sebou and Oum Rbis river basins
3. Dam siltation

Bathymetric measurement Used on large dams by ABH Sebou, Loukkos, etc.
Single beam echo sounders (SBES) Recently used by ABH on some large dams
Hydrological modeling SWAT Used to assess soil erosion

GES-BAR Dam operating system

MAGHREB Assoudoud Daily monitoring of dams

GIS Water quality monitoring of dams

4. Flood early warning system
BADRE21; SPARC Atlas; SPARC Global of Tensift | BADRE21 used in all river basins. SPARC Atlas is
with Synapse Follow used in Tensift river basin and could be generalized.
BAC21 Flood warning system

5. Digital water
SNIE (National Information System on Water) | Under development by MEE for Information sharing
coupled with GIS (Geographic Information System) | & decision making for sustainable water
Supervisory Control and Data Acquisition (SCADA | Monitoring the evolution of surface water resources

Piezometers and data loggers Monitoring the evolution of groundwater aquifers
MODFLOW software Simulator of groundwater yields

6. Water Quality

Water sampling and analysis at Sebou Gard Dam Automatic sampling 24 /7

Remote sensing equipment Monitoring of water quality
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Source: DGH

7.1.7 Needs for additional technologies DGH / ABH

As for the needs for additional technologies, the DGH was not available to meet and to provide the consultant
with the list of technologies needed, despite of the letter of introduction sent by the JICA to the DGH and the
several requests and reminders made by the consultant to DGH in this respect.

Nonetheless, the consultant, through its familiarity with, and track of the development of, the water sector in
Morocco, prepared a provisional list of DGH’s needs for additional technologies for the said sector, as indicated
in Table 7.3.

Table 7.3 Needs of additional Technologies in the Water Sector (DGH)

Type of technology Field of Application

1. Dams
Vibrating wire technology for dam auscultation

monitoring of critical dam parameters like pore water
pressure, structural strain, and deformation
Real-time data collection that records sensor data

IoT sensors coupled with Automated Data
Acquisition system (ADAS)

Ground Penetrating Radar (GPR)

Ultrasonic Testing

Crackmeters / Jointmeters

To locate cracks and anomalies in dam body
Assesses concrete quality and underwater cracks
Monitoring the propagation of cracks and movement
of joints

Wireless transmission of data from remote locations

Satellite / Radio Telemtry

2. Embankment of dam reservoirs
Satellite Imagery / InNSAR

Pressure Transducers

Monitors ground deformation and land movement
Measure water pressure in foundations and
embankments

3. Quality of ground and surface water

Wireless sensors for Smart Well Network (SWN)

Real-time data gathering on water level & quality

IoT sensors connected to microcontrollers

Real-time data gathering on water quality and level

Satellite Imagery / InSAR

Observation of water quality

4. Al Flood early warning system

Al based for flood mapping using Satellite Imagery

Integration with rainfall radar for rapid flood
mapping extent

Al driven flood warning system

High-accuracy predictions up to two days in advance
by integrating satellite data

Al and Data-Driven Prediction

Utilize Al to analyze radar, rainfall, and water levels

to predict floods up to 48 hours in advance

5. Dam Sedimentation
Al driven coupled with satellite imagery & loT

Accurately forecast sediment accumulation, optimize

dredging, and ensure dam safety
Source: Study team

7.2  National Office of Electricity and Water (ONEE)

ONEE-Water Branch is the guarantor of the country's continuous drinking water supply. Its mission includes (i)
securing the production of over 85% of the nation’s water supply, (ii) planning and design of projects, (iii)
programming of investments in water supply, (iv) supervising and commissioning of projects, (v) managing
water distribution in numerous centers; (vi) operating, maintaining and controlling water quality of treatment
plants; (vii) implementing desalination projects and (viii) assuming central role in the modernization of
networks by application of SCADA, smart metering, Non-Revenue Water (NRW).

At present, ONEE is in charge of development, operation and maintenance of drinking water production sector.
Whereas the services related to the distribution of water supply in rural areas and the collection and treatment
of wastewater in small-medium cities were handed over to the Multiservice Regional Companies (SRM),

following their progressive official establishment during 2024-2025".
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7.2.1 Existing water production infrastructure

Currently, the ONEE operates and maintain 122 water treatment plants that include desalination,
demineralization and and monobloc units producing a combined total flow of 5.13 million m?/day, as indicated
in Table 7.4. Also, during the period from 2022 and 2025, the ONEE procured and installed 244 monobloc
stations with capacity varying from 260 m?/day to 13,000 m3/day. In addition, the ONEE exploits 1,441 water
boreholes and 396 water wells for a total production capacity 2.5 million m3/day, as summarized in Table 7.5.

Table 7.4 Existing Plants for Production of Conventional and Nonconventional Water!”

Traitement classique [Traitement spécifique|  Dessalement Démineralisatit bl Total ONEE-BO
Direction Débit Débit Débit Débit Débit Débit
Régionale | nombre |équipé| Nombre |équipé| Nombre |équipé| Nombre |équipé| Nombre |équipé| Nombre |équipé
enl/s enl/s enl/s enl/s enl/s enl/s
DR1 5 2,540 1 1.736 6 4.276
DR2 10 7.175 2 30 12 7.205
DR3 10 5,280 1 5 2 610 1 10 14 5.905
DR4 2 620 2 194 4 814
DR5 12 5.740 2 10 2 15 16 5.765
DR6 5 3.410 5 3.410
DRS 1 80 10 762 7 330 3 40 21 1212
DRY 11 8.509 5 117 1 210 1 5 18 8.931
DRC 5 20367 5 20.367
DRD 5 1.160 1 5 1 60 5 40 12 1.265
DRG 2 20 2 140 5 45 9 205
Total ONEE-BO:| 65  |54.891] 14 431 12 2.708 12 1.140 19 185 122 [59.355

Source: ONEE-2025

Table 7.5 Existing Groundwater Extraction Facilities'’

Captages des eaux souterrainex
Direction Forages
Régionale
Notribrs Débit équipé
I/s
DR1 128 1.820 43 305 171 2.125
DR2 247 1.060 68 265 315 1.325
DR3 133 3.446 11 147 144 3.593
DR4 158 4.434 27 1.121 185 5.555
DRS 197 4.320 39 315 236 4.635
DR6 223 2.883 17 65 240 2.948
DRD 129 2.449 97 881 226 3.330
DRG 44 706 54 281 98 987
DR8 76 892 18 154 94 1.046
DR9 106 3.291 22 269 128 3.560
DRC 0 0 0 0 0 0
Total ONEE-BO : 1.441 25.301 396 3.803
1.837 29.104

Source: ONEE-2025
The ONEE has implemented 14,401 km of drinking water conveyance pipelines, equipped with 2,208 water
tanks and 2,933 pumping stations to serve urban cities and suburban areas. The distribution of these water
production facilities among the Regional Directorates (DR) is summarized in Table 7.6.

Table 7.6 Existing Water Conveyance Pipelines, Water Tanks and Pumping Stations'’

Region Water transmission Water pumping Water tank
Department pipeline (km) station
DRI 1258 254 189
DR2 2715 358 529
DR3 929 132 227
DR4 1938 318 485
DR5 1591 300 423
DR6 1275 191 253
DRD 1155 182 176
DRG 591 97 75
DR38 442 29 27
DR9 1437 276 263
DRC 1070 71 296
Total 14,401 km 2,208 2,933

Source: ONEE-2025
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The ONEE, together with other agencies, have implemented non- conventional water production facilities,
including seawater and brackish water desalination plants. As of November 20257, the total number of existing
seawater desalination plants adds up to 13 with a total production capacity of 350.3 million m*/year, 55% of
which are for drinking water supply, as stated in the 2026 draft sub-budget bill for the MEES®.

Currently, the ONEE in cooperation with other key stakeholders, such as MEE, MAPMDREF, OCP, are
implementing 4 new seawater desalination plants with a total production capacity of 567million m?/year, as

shown in Table 7.7.

Table 7.7 List of Seawater Desalination Plants (Novembre 2025)°

SWRO plant | Capacity (Mm?/year
Existing plants
Al Hoceima 6.3
Jorf Lasfar 145
Safi 40
Agadir 100.4
Sidi Ifni 3.15
Akhfennir 0.3
Tarfaya (2 plants) 0.63
Amgriou 0.16.
Laayoune, Laayounel & OCP 20.2
Sidi El Ghazi 0.06
Boujdour 3.9
Lamhiriz 0.01
El Guergarate 0.2
On-going plants
Casablanca 300
Jorf Lassfar 65
Safi 165
Dakhla 37

Source: MEE-2025

7.2.2 Future conventional and non-conventional water production

The future development plan of the ONEE 2025-2030 consists of the implementation of a number of important
projects, comprising the construction of new and the extension of existing water treatment plants, as indicated
in Table 7.8.

Table 7.8 Future Conventional Water Treatment plants 2025-2030'°

Water Treatment Plant Demineralization Plant
New plant - (m3/day) Extension - (m®/day) Extension - (m?/day)
Kalaa Seraghan - (34,600 m3/day) | Bouhouda - (6,900 m3/day)) M rirt - (6,000 m?/day)

Fquih Ben Saleh - (52,000 m3/day) | Taza Bab Louta - (29,400 m3/day) | Khouribga - (2,800 m3/day)
Oulmes-Maaziz -(12,960 m3/day) | Kariat Ba Med - (20,700 m>/day)
Sidi Kacem - (34,560 m>/day) Ben Ahmed - (7,776 m3/day)

Source: ONEE-2025
New seawater desalination plants are planned to be implemented in a number of coastal cities, including the

construction of 9 new pants and the extension of 3 existing plants, for a total annual production capacity of
1,439 million m’, indicated in Table 7.9.
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Table 7.9 Future Seawater Desalination Plants’®

SWRO plant | Capacity (Mm®/year
Planned plants
Oriental 300
Tangerr 150
Rabat 300
Souss-Massa 350
Essaouira 12.8
Guelmim 49.6
Tan Tan 47.2
Tarfaya OCP 60
Boujdour 60
Planned extension plant
El Jadida 63
Agadir 45.7
Tarfaya 0.47

Source: MEE-2025
7.2.3 Desalination coupled with renewable energy

Law 13-09, introduced in 2009, provides the Moroccan legal framework applicable to the renewable energy
sector. In 2020, the Conseil Economique, Social et Environnemental (CESE) recommended to the GoM the
implementation of desalination plants coupled with renewable energy for the projects announced for 2030 and
for 2050.

Since 2020, Morocco registered a consistent growth of installed capacity in renewable energy sources, mainly
driven by an increase in large-scale renewable generation, which led to achieving 70% of the 2020 target of 6
GW renewable capacity. Thus, meeting the CESE recommendation to develop future renewable desalination
structures coupled with renewable energy, including, but not limited to, medium-large scale plants, such as
Casablanca, Agadir and Dakhla.

The list of on-going and future medium-large seawater desalination plants coupled with renewable energy and
the corresponding technical characteristics are presented in Table 7.10.

Table 7.10 On-going and Future Seawater Desalination Plants Coupled with Renewable Energy!!

2024-2027: Eau Potable

Répartition par Usage
(Mm3/an)a terme Mode d’acquisition Débit (m3/j) Mls.e en senvice
prévisionnelle

Sidi Ifni AEP: 6,3 SD+Transporten EPC 8 640+8640 2024-2027
AEP: 7

Dakhla Irrigation: 30 Transporten EPC 19 200 2025

Casablanca AE.P: 2.50 SDen PPP + Transport en EPC 548 000 2026-2028
Irrigation: 50

. AEP: 18,3 s Ay
Agadir Irrigation: 27,4 Gestion Déléguée 50 000 2026
Tarfaya AEP: 1 SDet transporten EPC 1300 2027
y AEP: 140 SDen PPP

Oriental Irrigation: 110 Transport en EPC (confiéau MI) Eosuoy el

Tiznit AE.P: 1.1 SDen PPP + transporten EPC 20 000 2027
Irrigation: 60

Guelmim AEP 1?'6 SDen PPP + transporten EPC 20 000 2027
Irrigation: 35

TanTan AEP: 3,2 Transporten EPC 8640 2027

Essaouira AEP: 12,8 SDen PPP + transporten EPC 21000 2027

Rabat AEP: 160 SDen PPP + transporten EPC 220000 2028

Tanger AEP: 130 SDen PPP + transporten EPC 220000 2028

il pdlalt el g el oS ke i (xS 24

Office National de I'Electricité et de I'Eau Potable

Source: ONEE-2025
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7.2.4 Technologies currently used by ONEE in the Water Sector

For the past decade, Morocco has been progressively modernizing its water infrastructure and management
tools. Faced with structural water stress, technology has become a crucial lever for securing supply, improving
network performance, optimizing water use, reducing losses, and strengthening climate resilience. The

technologies currently used by ONEE are summarized in the Table 7.11.

Table 7.11 Technologies Currently Used by ONEE in the Water Sector

Type of technology

Application

1. Desalination

Seawater Reverse Osmosis (RO) membranes

Used in 17 existing, 4 on-going and 12 future plants

Brackish water RO membranes

Used in 9 small desalination plants

Desalination plants coupled with renewable energy

Currently: Dakhla plant. Future: all SWRO plants

2. Conventional Water treatment (WTP)

Ozonation for removal of contaminants

Bouregreg WTP

High silica sand / activated carbon

Bouregreg WTP

Chemical additives / intelligent dosing pumps

All conventional and unconventional WTP

Supervisory Control and Data Acquisition - SCADA

ONEE: Agadir, Dakhla. OCP: Jorf Lasfar, Laayoune

3. Wastewater treatment Plant (WWTP)

Tertiary treatment process

54 WWTP

Membrane Bioreactor (MBR)

1 WWTP in the commune of Mediouna, Casablanca

Reuse of treated effluent for irrigation of green areas

14 cities for a total volume of 52 million m?/year

4. Pumping and energy optimization

Automation of pumping stations

Used in all medium-large pumping stations

Programmable Logic Controllers

Used in all medium-large scale pumping stations

Modernized Electromechanical Systems.

Used in medium-large scale pumping stations

Variable speed drives

Used in large WTP and SWRO plants

Energy optimization

Recently, gradually introduced in pumping stations

5. Digital water

Supervisory Control and Data Acquisition (SCADA)

Used in large diameter pipelines, WTP & SWRO

Remote meter reading and smart meters

Used in the cities of Rabat, Casablanca & Marrakech

Leak detection and reduction

ONEE has a plan to use Smart Ball technology

Acoustic correlators

Used in urban areas

Source ONEE-2025

7.2.5 ONEE’s Needs for additional Water Technology

Given the structural water stress and accelerating climate change impacting water resources in Morocco, ONEE
plans to complement existing technologies with new, more efficient, resilient, and energy-saving solutions. A
non-exhaustive list of these technologies is presented in Table 7.12.

Table 7.12 ONEE’s Needs for Additional Technologies in the Water Sector (1/2)

Type of Technology

Field of application

Desalination SWRO and BWRO

Use of Al for the optimization of Energy
Recovery in SWRO and BWRO plants.

Seawater (SWRO) and Brackish water (BWRO) reverse osmosis
processes.

Ceramic membrane for pre-treatment of
desalination and water reuse

Seawater, brackish water, conventional treatment and reuse of
treated wastewater effluent

RO membrane of Carbon nanotubes for | Seawater, brackish water, conventional treatment and
desalination or contamination removal conservation of treated wastewater effluent

Plant operation supported by Al | Seawater and brackish water desalination, conventional
technologies treatment and water reuse,

Cleaning service and recycle of used RO
membranes

Seawater, brackish water, conventional treatment and reuse of
treated wastewater effluent

Low-carbon desalination and advanced
technologies

systematic coupling of renewable energy sources and storage.
Use of next-generation membranes (graphene, high-strength
membranes). Energy recovery, Al modeling, low-carbon
processes. Reduce energy cost of desalination by 30 to 40%.
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Table 7.12 ONEE’s Needs for Additional Technologies in the Water Sector (2/2)

Type of Technology

Field of application

Water Reuse

Ultrafiltration (UF); nanofiltration (NF);
low-pressure reverse 0osmosis, ozonation,
advanced UV and activated carbon

Water reuse for a wide variety of applications ranging from
drinking water to industrial processing, agri-food use and brine
treatment to achieve sustainable water management.

Drinking Water Supply (NRW, Energy
Recovery and Optimization)

Intelligent acoustic sensors; loT pressure
and flow sensors; Al leak prediction
systems

Water leakage detection, reduction of Non-Revenue Water
(NRW), energy-cost saving, preventive maintenance

Special pipe fittings and appurtenances

Reduction of water leakage in water supply systems

Software linked with SCADA for water
production plants and water transmission.

Predictive and preventive maintenance of plant equipment. Non-
revenue water management. Optimization of operation cost.

Low Energy Sensors using LPWAN
(Low Power Wide Area Network),
LoRaWAN, NB-IoT for communication

Reduce energy consumption, real time leak detection,
monitoring water production and agriculture infrastructures,
optimize management of water resources and networks, and
collection, analysis and visualization of collected data.

Energy recovery system for sustainable
power generation

Recovering potential or kinetic energy from water flowing in
pipelines for sustainable production of power, thereby reducing
energy costs and carbon footprint

Network of intelligent sensors linked
with remote management

Gathering real-time data of critical parameters from water
boreholes and transmission to central platform for control and
analysis.

Sensors coupled with intelligent water
meter, motorized valves and pumps.

Gathering real-time data on flow and pressure fluctuations.
Predictive maintenance and cost reduction.

7.3

Source: ONEE 2025

Directorate of Irrigation and Agricultural Land Development (DIAEA)

The Directorate of Irrigation and Agricultural Land Development (DIAEA), together with the ORMVAs, are
currently leading key programs within the framework of the Generation Green strategy, launched in 2020 by
His Majesty King Mohammed VI, with the objective to ensure the sustainability of agricultural development by
mobilizing and preserving natural resources, in the face of climate change and persistent water stress, to double
water efficiency and develop a high-performing agricultural sector while respecting the environmental
ecosystem.

On December 1%t 2025, the study team held a meeting with the Division of Hydro-Agricultural Resources,
Division of Public-Private Partnerships and Division of Hydro-Agricultural Development of the DIAEA to
grasp the actual situation, future programs, technologies utilized and needs for development and improvement
of water technologies for irrigation. The DIAEA, with an appreciated endeavor, shared the said documents with
the study team.
7.3.1 Generation Green strategy for irrigation and agricultural development!?

The strategy aims to strengthen the sustainability, efficiency, and resilience of the Moroccan agricultural sector
in the face of growing water and climate challenges, through the optimization of water use, modernization of

irrigation systems, and promotion of renewable energy sources such as solar power, as summarized in the
subsequent sections.

1) Modernization of Irrigation Systems
Modernizing irrigation systems and improving water management are part of the Generation Green strategy,

particularly its focus on resilient and eco-efficient agriculture. Its objective is to invest in water and energy
efficiency to preserve natural resources and create new income-generating activities through:
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a) Completion of ongoing collective modernization projects on 70,000 ha and launch of collective
modernization projects on an additional 40,000 h, reaching a cumulative area of 195,000 ha by 2030;

b) Continued installation of localized irrigation systems on 350,000 ha, reaching a total equipped area of
1 million ha by 2030. During the period 2020-2024, the total area of equipped localized irrigation
reached 25,000 ha or 71% of the 2030 target area.

The total investment cost of the program is estimated at 14.8 billion DH.
2) Development of Water Resources from Dams

The strategy Generation Green 2020-2030 aims to continue the expansion and safeguarding of irrigated areas
through the program for the development of water mobilized from dams that constitutes an integral part of the
PNAEPI 2020-2027. The objectives of the program consist of:

a) Improving agricultural resilience by utilizing 428 million m?/year from dams to expand and protect
irrigated areas across 72,450 ha distributed across 4 projects in four regions of Fés-Meknés (33,100
ha), Rabat-Salé-Kénitra (31,800 ha), Draa-Tafilalt (5,000 ha), and Casablanca-Settat (2,550 ha), for an
investment cost estimated at 10 billion DH

3) Public-Private Partnership (PPP) Program

The program relies on partnerships between the State and the private sector to optimize the operation,
maintenance, and financial efficiency of the water service, while ensuring the sustainability of the facilities and
the reduction of budgetary transfers. It covers the following projects:

a) Projects in operation phase: 28,200 ha (Guerdane, Azemmour Bir Jdid, Chtouka)

b) Projects under construction: 5,000 ha (Dakhla)

¢) Projects in study phase or

d) phase: 177,000 ha (Gharb, Tantan, Sidi Rahal, Oriental, Souss-Massa, Guelmim, Boujedour,
Haouz, and Oualidia)

e) Projects under delegated management: 35,000 ha (Saiss, Kaddoussa)

The investment cost amounts to 25 billion DH, of which 7 billion have been invested, divided between public
funding and private contributions, particularly for desalination and hydro-agricultural development projects.

4) Development of Small-Scale Irrigated Agriculture Program

This program is part of the PNAEPI 2020-2027, with the specific objective of supporting target populations to
improve their incomes, through the upgrading of hydro-agricultural facilities in the small and medium schemes
and the sustainable management of natural resources. It consists of:

a) The preservation of small and medium irrigation schemes in mountain areas and oases through the
rehabilitation and restoration of approximately 200,000 ha, cement lining of 5,598 km of irrigation
canals and 275 khettaras for a total length of 420 km.

b) The valorization of 280 million m* of water.

The investment cost of these works is estimated at 2.9 billion DH out of which 46% or 1.334 billion DH were
disbursed during the period 2020-2024.

5) Development of Solar Pumping for Irrigation Program

The irrigation and agricultural land development programs undertaken by the government, including the
conversion to localized irrigation, modernization, and the creation of new irrigation perimeters, are leading to
changes in energy consumption. Currently, electricity tariffs increased by 33% between 2014 and 2017, and the
removal of subsidies for diesel fuel at the end of 2014 has increased operating costs for farmers.

The solar pumping for irrigation development program, which is part of the "Generation Green" strategy, aims

to promote the use of renewable energy for irrigation on nearly 300,000 ha in 2030, thereby reducing the carbon
footprint.
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During the 2020-2023 period, the program achieved significant progress, with the irrigated area equipped with
solar pumping reaching 116,903 ha, representing 39% of the target area for 2030. The total investment cost of
the program is estimated at 2.8 billion DH.

6) Land Development and Preservation of Agricultural Land Program

The potential of agricultural land is threatened by degradation and loss, the main forms of which are water
erosion, urbanization, and land fragmentation. The cost of this land degradation is estimated, according to a
2016 World Bank study, at 0.54% of the national GDP.

Through this program, Generation Green plans to consolidate achievements and strengthen land management
and agricultural land preservation to address the significant pressures of degradation and loss on agricultural
land; by promoting good practices in water and soil conservation (CES), improving agricultural land use
conditions, and enhancing the value of agricultural land.

During the 2020-2023 period, the program achieved significant progress, with the area developed using CSE
techniques reaching 14,750 ha, representing 77% of the target area for 2024 and 22% of the target area in 2030.
The total investment cost of the program is estimated at 1.53 billion DH.

7) Pastoral land Development Program

Pastoral lands in Morocco play a vital role in the regional and local economy, where extensive livestock farming
is the primary activity and source of income for the local population. The development program consists of four
components: (i) pastoral land development and productivity improvement; (ii) Pastoral water management; (iii)
Capacity building and organization of livestock farmers; and (iv) Operations and support.

Since the implementation of the Generation Green strategy in 2020, the main actions carried out under the
program included (i) planting of 8,000 ha of fodder shrubs; (ii) development of 27,500 ha of protected grazing
land and (iii) development of 818 watering points for livestock. The overall investment cost of the program is
estimated at 2 billion DH over the 10 years.
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7.3.2 Technologies currently used in irrigation and needs for additional technologies

The Regional Offices for the Development of Irrigation (ORMVA) are responsible for the implementation of irrigation projects in Morocco. They possess an important
technological park used intended for operation and maintenance of irrigation infrastructures and for decision-making to enhancing irrigation water resilience, in the face of
climate change. The technologies currently used by DIAEA / ORMVA and their needs for additional technologies are summarized in the Table 7.13.

Table 7.13 Current Technologies used in Irrigation and Needs for Additional Technologies - DIAEA / ORMVA

Technologies currently used in irrigation Needs for additional technologies
Use of satellite imagery (remote sensing/drones) to monitor the evolution of irrigated areas over time
GIS (Geographic Information Systems) Models Strengthening the irrigation GIS
Implementation of a web GIS for data sharing and visualization.
Remote management system Systems adapted to the Moroccan context (types of irrigation, means of transmission, equipment safety, etc.)
Remote Reading equipment Systems adapted to the Moroccan context (types of irrigation, means of transmission, equipment safety, etc.)

Irrigation warning systems (agrometeorological stations,
sensors, etc.)
Fertilizer injection system

Systems adapted to the Moroccan context, network optimization, introduction of remote sensing, drones...

Localized irrigation More efficient technologies

Pumping stations

Filtration systems Solutions adapted to collective filtration plants in a context of high variation in water quality
Solar pumping High-performance systems with remote reading of pumped volumes

Desalination Technology Desalination Technology

Reverse osmosis seawater (RO) Optimized UF pretreatment (service life 3 to 5 years)

Hybrid Desalination with Renewable Energy More durable pre-treatment (ceramic filtration)

Ultrafiltration pretreatment Less expensive and more sustainable waste (brine) management process

Brine reuse process,
Smart/optimized seawater intake
Energy optimization in the production of m? of water

Wastewater treatment for irrigation needs Wastewater treatment for irrigation needs
Tertiary treatment (UV, ozonation, micro filtration)
Modern irrigation technologies Modern irrigation technologies
Drip irrigation and micro irrigation Smart Agricultural Sensors
Injection fertilization system Automated irrigation management system / smart irrigation bollards

Remote management of irrigated perimeters

Source: DIAEA 2025
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Technologies currently used in irrigation

Needs for additional technologies

Water digitalization

Water digitalization

SCADA/ GIS Integrating Al into irrigation management
10T sensors & remote management Energy optimization
Remote Reading Connected piezometric networks

Intelligent leak detection

Connected smart meters

Irrigation Technologies for GSI: Grain Supplemental
Irrigation Sprinkler, Pivot, Front Boom

Within the framework of the CCI Irrigation of Cereals Supplement, the need is to introduce new and latest technologies
adapted to the Moroccan context for these two modes of irrigation (sprinklers, pivot, front ramp) its systems that project
water in the form of artificial rain on the surface to be irrigated, and in the case of the pivot, consist of mechanized circular
installations ensuring uniform irrigation of large areas of cereal farming,

Fertilizer injection system

More streamlining and precision with integrated software to optimize the Injection of soluble fertilizers
directly into the irrigation network.

Soil moisture sensors

Real-time humidity measurement devices to optimize irrigation.

Telemetry and IoT (Internet of Things)

Remote data transmission for intelligent irrigation control.

Connected weather stations

Tools providing climate data to adjust water supplies.

Technologies relating to irrigation water mobilization
structures

Innovative structures and technologies for the mobilization of ERs (floating pumping stations, transfer masts)

Anti-frost systems

Solutions for protecting crops against frost via sprinkler or heating.

Irrigation Management Software

Platforms for planning, monitoring and optimizing water.

Source: DIAEA 2025
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7.4 Multiservice Regional Companies (SRM)

Law No. 83-21 establishes the legal framework for Multiservice Regional Companies, (SRM), including: status,
governance, missions, modalities of transfer of skills from ONEE, utility companies and licensed operators, to
organize the regional management of drinking water, sanitation and, depending on the regions, electricity
distribution.

The SRM became progressively operational during the period 2024-2025 for all 12 regions in Morocco. They
are responsible for: the management of the services of drinking water; collection and treatment of wastewater,
electricity the operation and maintenance of these services, as well the customer relations.

The main missions of the SRMs concern:

a) Drinking Water
- Distribution, operation, and maintenance of networks.
- Continuous improvement of efficiency.

b) Wastewater
- Collection, treatment, and compliant discharge of wastewater.
- Modernization of wastewater treatment infrastructure.

c) Electricity
- Distribution and maintenance of low- and medium-voltage networks.

The progressive transfer of the ONEE’s drinking water distribution and sanitation assets to the SRMs was
completed during the period 2023-2025. Currently, the SRMs are focusing on finalizing their development plans
for the water, sanitation, and electricity sectors and programming the implementation of priority projects, in
accordance with the objectives set out in the PNAEPI.

It is important to note that the current technologies used by the SRMs and their needs for additional technologies

for the drinking water sector are quite similar to those of the ONEE. Then, there is no harm in adopting, for the
SRM, the ONEE’s technologies, indicated in Tables 7.11 and 7.12.
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8. Mapping of Moroccan and relevant Japanese Technologies and Comparative analysis
8.1 Moroccan technologies employed in the water sector
Over the past decade, Morocco has been gradually modernizing its infrastructure and water management tools.

In the face of structural water stress, technologies are becoming an essential lever for securing water supply,
improving network performance, optimizing water usage, reducing losses and strengthening water sector

resilience. The main technologies currently used in Morocco are summarized below.

Technology

Seawater Desalination

- Reverse Osmosis (RO)

Installed in all sweater desalination plants

- Hybrid desalination coupled with renewable
energies

Installed in Jorf Lasfar, Safi, Agadir, Laayoun (extension),
Dakhla and all on-going and future desalination plants

Wastewater treatment

- Activated sludge

20 among the 153 plants constructed by the ONEE up to 2024

- Bioreactor membrane

1 pilot plant in Bouskoura, Casablanca

- Tertiary treatment (UV, ozonation, membrane
filtration)

56 treatment plants among the 153 plants constructed by the
ONEE up to 2024

- Stabilization ponds

77 among the 153 plants constructed by the ONEE up to 2024

Modern irrigation

- Drip and micro irrigation

Used on more than 650,000 ha

- Fertilizer injection systems Employed by many ORMVA
- Filtration systems Employed by many ORMVA
- Intelligent agricultural sensors Employed by many ORMVA
- Remote management of irrigated perimeters employed by many ORMVA

Hydraulic structures

Dam auscultation equipment

Utilized on all existing and future large dams

Remote operation of spillways and gates

Used on most large dams

Software for hydrologic modeling

Simulation of river flows

Dam siltation

- Bathymetric measurement

Estimation of silt deposits in dam reservoirs

Flood early warning system

Various software, including Japanese SPAC EWS

Digital water for all water related sectors

- SNIE (national system on water)

Under preparation by the MEE

- SCADA

Real time monitoring of all-purpose water works

- Geographic Information System (GIS)

Used to enhance analyzing, mapping and decision-making

- Remote reading and intelligent meters

Early detection of anomalies on drinking water networks

- Acoustic correlators

Detection of water leaks on drinking water networks

- Connected piezometric network

Measure and transmit groundwater level automatically

- Automated hydrometric stations

Measure and transmit data on water quality

- Drone and Lidar system

Mapping and inspection of lakes and irrigated areas

8.2 Relevant Japanese technologies

ONEE’s pursuit of additional and new technologies as those listed in Table 7.12 serve to achieve sound and
solid management of the water sector, particularly in the desalination, non-revenue water and energy recovery.
In this context, the consultant conducted a survey, in Japan, and identified 18 Japanese technology
manufacturers / suppliers. Among them, 13 manufacturers / suppliers proposed water related technologies
suitable for the Moroccan context, and a number of the suppliers have already realized successfully projects in
Asia, Africa and the Middle East. The results of the survey, including the types of Japanese technologies, their
field of application, the names and websites of the Japanese manufacturers / suppliers are presented in Table 8.1
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Table 8.1 Result of the Survey on Japanese Manufacturers / Suppliers of Technologies in the Water Sector

Type of Technology Japanese Supplier Propose to Technical Features
Morocco

Energy Recovery | 1.DMW Corporation YES - Isobaric multi-cylinder type ERD is a technology used only by DMW.

Device  with  high | https://eng.dmw.co.jp/produ - Its energy recovery efficiency is higher than competing other types (max 99.7%).

efficiency and | ct/model-seawater.html - There are models for seawater RO (max 8.3 MPa) and low-pressure RO (max 4 MPa).

applicable to brackish - The seawater RO model has been delivered to desalination plants in Saudi Arabia.

RO plant - The low-pressure RO model won Japan’s Energy Conservation Award last year.
2.Metawater Co., Ltd. YES - The membrane has high strength and chemical resistance, and a long lifetime.
https://www.metawater.co.jp - It is used as MF and UF membranes.

/eng/solution/product/water/ - It has a monolith structure and is used inside a casing.
membrane_clarify/index.ht - It has a track record in drinking water treatment, wastewater reuse, and seawater-desalination
ml pretreatment.

- For drinking water use, it has been delivered to Cameroon. The vehicle-mounted system has

Ceramic membrane for been delivered to seven African countries, including Malawi and Kenya.

pre-treatment of | 3.Meidensha Corporation YES - The membrane has high strength and chemical resistance, and a long lifetime.

desalination and water | https://www.meidensha.com/ - It is used as MF and UF membranes.

reuse products/water/prod_06/pro - It is a flat-sheet membrane that is resistant to clogging, and it is used by immersing it in a
d_06_01/ tank.

- In Singapore, it has been used for drinking-water treatment and for MBR systems in
wastewater treatment, and a largescale demonstration test (32,000m3/d) for
seawater-desalination pretreatment is currently underway.

- Overseas achievements include more than 130 projects, mainly in Singapore, Saudi Arabia,
and China.

RO membrane of | 4.Shinshu University YES - RO membrane with a unique structure that integrates nanocellulose fibers and advanced

Carbon nanotubes for | https://www.shinshu- polymer materials.

desalination or | w.ac.jp/institution/arg/en/res - Achieves over 50% lower operating pressure and 2—3 times higher water permeability

contamination removal | earch/pi-4.html compared to conventional RO membranes, with high resistance to fouling and chlorine.

- Designed for Point-of-Use (POU) applications such as household water purification systems
at this moment.
- Operates using a hand pump or solar power, enabling use in regions without electricity.
- Certified to U.S. NSF ANSI 58.
- Commercialization preparations are in progress.
5.Zeolite Co., Ltd. NO Zeolite has Al technology. But only in some of their products.
https://www.zeolite.co.jp/rec

Plant operation | ycling/

supported by Al | 6.Kurita Water Industries Ltd. Waiting for

technologies https://www.kurita- their reply

water.com/en/news/20230627
-01/
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Type of Technology Japanese Supplier Propose to Morocco Technical Features
Cleaning service and | 7.Zeolite Co., Ltd. YES - A technology that analyzes the condition of RO membranes and performs cleaning
recycle of wused RO | https://www.zeolite.co.jp/re tailored to their condition so the membranes can be reused.
membranes cycling/ - A technology unique to Zeolite.
8.SK-KAWANISHI Co., Ltd. YES - A technology applied to ISO HDPE pipes (DN25-350).
https://www.sk- - A fitting used to cut out the leaking section and connect a new pipe.
kawanishi.com/products/n - A local subsidiary was established in Kenya last year.
Special pipe fittings and co-sk-joint/ - - - - - — -
appurtenances 9.Cosmo Koki Co., Ltd YES - Compatible with various pipe types (ductile iron, PVC, steel, and polyethylene pipes),
https://www.cosmo- including large diameters (up to DN3000).
kYESi.co.jp/en/ - A technology that repairs leaks by attaching a clamp cover directly over the leaking point.
- They are also a leading company in pipework under pressure (no-shutdown methods),
with a track record in France and the United States.
Software linked with | 10.Yokogawa Solution YES - Water Loss Management System Software, including
SCADA  for  water | Service Corp. (1) Water Balance in Revenue and Non-Revenue Water.
production plants and | https://www.yokogawa.co (i1) Night Flow Analysis
water transmission. m/industries/water- (iii) Pressure Management Module.
wastewater/#Details - Minimize Time and Work, - Minimize Investment & - Minimize Water Losses.
Energy recovery system | 11.Torishima Pump Mfg. YES - Uses a high-efficiency pump operated in reverse as a water turbine.
for sustainable power | Co., Ltd. - Can also be used as a substitute for pressure-reducing valves or flow-control valves.
generation https://www.torishima.co.j - It is relatively inexpensive, highly efficient, and easy to maintain. There are service
p/product/hydro/ centers in Europe and Africa.
- It has been delivered to Scotland and Hong Kong.
Network of intelligent | 12.Mitsubishi Chemical NO Currently, it is not destined to foreign countries
sensors  linked  with | Aqua Solutions, Co., Ltd.
remote management https://www.wellthy.co.jp/p
roduct/abroad/
Other Technologies
Water leakage prediction | 13.Tenchijin Inc. YES - A system that minimizes accidents and optimizes maintenance costs by predicting

technology using satellite
image

https://tenchijin.co.jp/servi
ce/?hl=en

leakage risk using satellite data, ground data, and Al.

- It evaluates leakage risk and visualizes it on a GIS map (it is not a technology for
pinpointing the exact leakage location).

- A contract is planned with a public agency in France.
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Table 8.1 Result of the Survey on Japanese Manufacturers / Suppliers of Technologies in the Water Sector

Type of Technology

Japanese Supplier

Propose to Morocco

Technical Features

Mobile Water Treatment
System for surface water
and ground water

14 Nihon Genryo Co., Ltd.
https://genryo.co.jp/en/wat
er/mst/

YES

- A water-treatment system unit that integrates a sand filter and chemical dosing
equipment.

- The sand filtration unit has a unique cleaning mechanism, so the filter media does not
need to be replaced and it offers excellent maintainability.

- The lineup covers capacities from 12 to 1,000 m*/day per unit.

- As a mobile type, it can be used not only for small scale water treatment facilities but
also as an emergency water purification unit during disasters.

- It has been supplied to several Asian countries as well as to Ukraine as part of
reconstruction support.

Small Water Recycling
System

15.WOTA
https://wota.co.jp/en/

YES

Unit for hand wash, shower and domestic water

- A small-scale water recycling unit that reuses domestic wastewater and is powered by
electricity.

- It repeatedly recycles water, achieving a recovery rate of about 97%.

- The product lineup includes units for hand wash, shower, domestic water, and
toilet-flushing water.

- It has been supplied to disaster-affected areas, including those impacted by the Turkey—
Syria earthquake.

Small
System

Desalination

16.Tohkemy
https://www.tohkemy.co.jp
/english/products/container
ized-water-treatment-
system/

YES

Mobile compact Water Treatment System

- Offers containerized water treatment systems in both sand-filtration and UF membrane
configurations.

- Each system features Actifiber, a high-performance rapid filtration unit that delivers
excellent turbidity removal as the key pretreatment stage.

- Track record with installations in Laos.

- Custom-designed to meet various water quality conditions, including iron and manganese
removal.

- Optional integration with RO membrane units.

- Suitable not only as a permanent treatment system but also for emergency use during
disasters.
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8.3 Technical fact sheets

The fact sheets of the Japanese technology suppliers can be downloaded from the websites provided with the
name of the manufacturers / suppliers listed in Table 8.1. The fact sheets provide essential information on the
supplier’s products, including brief description of the equipment and their application, technical specifications
to assist the end-user, reference projects and the suppliers’ contact address from which additional information
can be solicited.

8.4 Mapping of Japanese technologies for challenges in Morocco

Figure 8.1 presents a schematic representation of Japanese technologies, mapped against the challenges faced
in the water sector in Morocco. The fields in which Japanese technologies are applicable include seawater and
brackish water desalination, surface water purification, water supply system, wastewater recycle, small-scale
wastewater recycle, and areas without electricity. For each of these fields, technologies have been proposed to
address the respective challenges. The results of a comparative analysis between the Japanese technologies and
the conventional technologies currently employed in Morocco are described below.

Figure 8.1 Japanese technologies Map for challenges in Morocco

Seawater/Brackish Water Areas without

Electricity

Desalination ;
- - . [4] RO Membrane - Water scarcity
- Hight electricity consumption Recydle - No electricity

- High membrane replacement cost
- Small-scale/Emergency response

/.
[3] Membrane [5] Small Desalination
Filtration System

Water Supply
System

- NRW i
- Energy loss H Wastewater

Treatment

'
|
'
! |
| [3] Membrane
P — | | ! Filtration
[13] Dam |
1 Management | |

Source: Study Team

8.5 Comparative analysis of Moroccan and Japanese technologies

The consultant conducted the comparative analysis of Japanese and Moroccan technologies for the water
utilities enumerated in Figure 8.1 and highlighted the strong and weak points, as well as the benefits of
introducing the Japanese technology. The visual and analytical comparison will identify alignments, gaps,
and the transferability of Japanese innovations to Morocco, focusing on the drinking water supply sub-
sector. Presented in tables and diagrams, the mapping will guide technology selection for future pilot trials.

The comparative analysis refers to the numbers of the water utilities indicated in Figure 8.1. The result of the
comparative analysis is presented below:
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[1] ERD (Energy Recovery Device)

An ERD is an energy-saving system mainly used in seawater desalination processes employing reverse osmosis
(RO) membranes. It recovers and reuses the pressure energy contained in the discharged high-pressure
concentrated seawater, thereby significantly reducing the power consumption of high-pressure pumps.
Conventionally, rotary-type ERDs have been widely applied; however, DMW Corporation of Japan
manufactures piston-type ERDs that achieve extremely high efficiency and superior low-noise performance.
The energy recovery efficiency of these ERDs reaches up to 99.7% for seawater reverse osmosis (SWRO)
applications. In addition, DMW also manufactures ERDs for low-pressure RO systems, which achieve an energy
recovery efficiency of 98% or higher. As a result, electricity consumption can be reduced by approximately 50%
in SWRO systems and by more than 40% in low-pressure RO systems. This comparative summary is presented
in Table 8.2.

Table 8.2 Comparative Table for [1] ERD

No. [1]
Field Seawater & Brackish Water Desalination
Challenge High electricity consumption in RO system
Technology ERD
Conventional Technology in Morocco Applicable Japanese Technology
Rotary type {(2.g. PX) | Piston type (e.g. DWEER)
Overview # Continuous rotation ® Reciprocating

# Uses a rotating rotor with
multiple small channels

® Consists of one or more hydraulic
cylinders, check valves, and
switching valves

sura: DAY Corsoration DAV, 1ol (Dargtyseea surmes and Howers),
s, bty o e vk il v e, 2 March

Buurees Emrgy Rucry, BL
itk ey ey Csy |

12 Mares MO%
Supplier Energy Recovery, Inc. | DMW Corporation
Strongness of the ® High energy recovery efficiency: max. 99.7 % for SWRO / (FX peak 9& %), more than 98 % for Low pressure RO (FX: peak 95 %)

Japanese equipment ® Good working environment: minimal noise. (FX: A confinuous high-pitched noise}

Weakness of the ® Footprint: Slightly larger footprint than PX.
Japanese equipment

Benefits of infroducing the (@ Power consumption: 50% reduction in power consumption by capturing the energy in high-pressure brine in SWRO systems.
Japanese technology ® Power consumption: Power consumption in low-pressure RO systems can be reduced by more than 40%, with investment costs recoverable within 3—
5 years under suitable conditions.

® CAPEX: Cost savin by omission of variable-speed conirol for the RO feed pump, which is possible in many cases compared with PX.

[2] RO Membrane

Currently, the reverse osmosis (RO) membranes commonly used for seawater and brackish water desalination
are polyamide (PA) RO membranes in a spiral-wound flat-sheet configuration. This type of membrane is
manufactured by many suppliers and has been widely standardized and commercialized. In particular, Japanese
suppliers such as Toray Industries, Inc. and Hydranautics (a group company of Nitto Denko Corporation) have
extensive operational experience worldwide, including in Morocco, owing to their high salt rejection
performance and the excellent product water quality.

In addition to the above. Toyobo MC Corporation of Japan provides a different type of RO memebrane, namely
a hollow fiber-type cellulose triacetate (CTA) RO membrane. This is characterized by having approximately ten
times larger membrane surface area compared with conventional RO membranes, as well as high chlorine
tolerance. The large membrane surface area reduces hydraulic resistance across the membrane and lowers the
fouling load per unit membrane area. The high chlorine tolerance allows higher chlorine dosing in the feed
water, thereby contributing to the reduction of biofouling. Accordingly, this membrane is particularly suitable
for applications where operational robustness, chlorine resistance, and (bio)fouling resistance are of high
importance. In addition, 8-inch membrane elements are available, enabling their use as replacements for
conventional membrane elements.

By introducing these technologies, it is expected to contribute significantly to the stable production of

high-quality freshwater at seawater and brackish water desalination facilities. This comparative summary is
presented in Table 8.3.
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Table 8.3 Comparative Table for [2] RO Membrane
No 21
Field Seawater & Brackish Water Desalination
Challenge High electricity consumption in RO system / High membrane replacement cost
Technology RO Membrane
Conventional Technology in Morocco Applicable Japanese Technology
Polyamide Flat Sheet RO membrane Cellulose Triacetate Hollow Fiber RO membrane
QOverview e ® Material: Polyamide ® Material: Cellulose Triacetate (CTA)
- compaosite ® Configuration: Hollow fiber

® Configuration: Spiral-
wound flat sheet

o ce: TONOBO ML Corporatian, Catsogue "HOLLDSEF", & Warch 3076

Supplier (N/S) TOYOBO MC Corporation
Strongness of the ® Large membrane surface area: Approximately 10 times larger than conventional membranes due to the hollow fiber configuration, resulting in lower
Japanese equipment pressure drop and reduced fouling load per membrane surface.
'@ High chilorine tolerance: Allows higher chlorine dosing in raw water, effectively controlling biofouling and reducing CIP frequency
® Compatibility with standard membrane elements: An 8-inch membrane element is available, allowing replacement with other standard RO membrane
types.
Weakness of the ® Membrane Production Capacity: Currently lower than that of conventional membranes, but capacity expansion is planned.

Japanese equipment

Benefits of introducing the  |® Power consumption: Reduced power consumption of the high-pressure pump due to lower pressure drop
Japanese technology Chemical consumption: Reduced chemical consumption for CIP due to low fouling load and effective biofouling control.
Operating cost: Decreased due to lower electricity and chemical consumption, and longer membrane life

[3] Filtration

Filtration is a technology used to remove suspended solids from water and is one of the most fundamental water
treatment technologies. It is applied in various processes, including pretreatment for seawater and brackish
water desalination, surface water purification, and wastewater recycle. As a conventional technology, sand
filtration has been widely used.

As Japanese technologies, three membrane-based filtration technologies characterized by their membrane
materials are proposed. The first is the hollow-fiber polytetrafluoroethylene (PTFE) membrane developed by
Sumitomo Electric Industries, Ltd. PTFE membranes exhibit high chemical resistance as well as high
mechanical strength and durability. Both casing-mounted-type and immersed-type modules are commercially
available. The casing-mounted-type offers flexibility in system layout, while the immersed-type allows the use
of existing tanks, providing operational advantages.

The second technology is the monolithic structure type ceramic membrane developed by METAWATER Co.,
Ltd. Owing to its ceramic material, this membrane also exhibits high chemical resistance, strength, and
durability. The monolithic structure is designed for use within a casing. In addition, the company utilizes the
characteristics of the casing-mounted type to offer mobile ceramic membrane filtration equipment, such as
truck-mounted and containerized units. These systems can be used as small-scale water purification systems as
well as emergency water treatment facilities in disaster-affected areas.

The third technology is the flat-sheet ceramic membrane developed by Meidensha Corporation. This membrane,
also made of ceramic material, offers high chemical resistance as well as excellent strength and durability, and
is designed for immersed operation in a water tank.

By introducing these membrane filtration technologies characterized by advanced materials, high filtration
performance can be maintained, thereby ensuring overall system stability and high-quality treated water. In
addition, process simplification, high membrane durability, and flexibility in system configuration or utilization
of existing facilities may contribute to a reduction in total system costs. This comparative summary is presented
in Table 8.4.
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No. 13
Field Seawater & Brackish Water Desalination / Surface Water Purification / Wastewater recycle
Challenge High membrane replacement cost / Poor raw water quality for surface water purification / Water scarcity
Technology Filtration
Conventional Technology in Morocco Applicable Japanese Technology
Sand Filtration Membrane Filiration
- m
® Gravity, Pressure and Up-flow type (@ Hollow fiber type ® Monolith structure type @ Flat-sheet type
® Sand size: approx. 0.5to 1.0mm (@ Material: PTFE ® Material: Ceramic @ Material: Ceramic
® Pore size: 0.1 pm ® Pore size: 0.1 pm @ Pore size: 0.1 ym
® Casing-mounted and Immersed ® Casing-mounted type @ Immersed type
type ® Membrane life: > 20 years @ Membrane life: > 15 years
Source: VED!:E‘ Water Handbaok - Fiflrafion, view: ) [Source: Sumitomo Eleckric| ]nnusmzs‘_mi ,Z\IaIElquasmq Division, [Source: METAWATER, Selutions, Ceramic membrane fitration ource: MEIDENSHA _ . Indusirial wastewater
o T e il S i sl s A e P T 0,002
rifyfindex heml, 2 March 2028 larch 2026
Supplier (N/A) Sumitomo Electric Industries, Ltd. METAWATER Co,, Ltd MEIDENSHA CORPORATION
Strongness of the ® High filtration performance: Filtration rating is > 0.01 - 0.1 ym (Sand filter: > 1 - 10 um)
Japanese equipment ® Smaller footprint
Weakness of the ® Relatively expensive
Japanese equipment
Benefits of introducing the @ High filtration performance: It will greatly contribute to ensuring stable operation and excellent water quality throughout the overall treatment system|
Japanese technology ® Overall system cost There is potential for cost reduction through process simplification, long membrane life () or the utilization of existing facilities.

[4] RO Membrane Recycle

The service life of reverse osmosis (RO) membranes used in seawater and brackish water desalination is
generally estimated at approximately five years (ranging from three to seven years). Accordingly, RO
membranes are periodically replaced with new ones, and the used membranes are disposed of. In recent years,
however, the issue of disposing of used RO membranes has become increasingly evident.

In response to this issue, Zeolite Co., Ltd. of Japan has developed a regeneration technology for used RO
membranes. Under this technology, the condition of collected used RO membranes is first analyzed, and
cleaning processes tailored to their condition are applied at a dedicated facility, thereby restoring membrane
performance to a level suitable for reuse. Through this approach, the service life of RO membranes can be
extended, and the volume of disposed used RO membranes can be reduced. In addition, the cost of regenerated
RO membranes can potentially be reduced to approximately 50-67% of the cost of new RO membranes. This
comparative summary is presented in Table 8.5.

Table 8.5 Comparative Table for [4] RO Membrane Recycle

No 4]
Field Seawater & Brackish Water Desalination
Challenge High membrane replacement cost
Technology RO Membrane Recycle
Conventional Technology in Morocco Applicable Japanese Technology
Used RO Membrane Cleaning Technology
Overview ® Used RO membranes are ® Inspection of used RO membrane
disposed condition
® Cleaning tailored to the membrane
condition
Fiaurce: ZEOLITE CO. LTD website, ttps:/{waw techite co.jp)recycingd, 2
farch 2026
Supplier ZEOLITE CO., LTD
Strongness of the ® Performance of used RO membranes: Restored to a reusable level through optimal cleaning at a dedicated facility
Japanese equipment @ Membrane service life: Extended
® RO membrane waste: Reduced
\Weakness of the @ Facility: Dedicated facility is required.
Japanese equipment
Benefits of infroducing the  |® RO membrane cost: The cost of restored membranes will be approximately 50-67% of that of new membranes
Japanese technology @ Disposal cost: Reduced by recycling used RO membranes.
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[5] Small Desalination System

In Morocco, as part of drought countermeasures, small-scale mobile desalination treatment units known as
“Monobloc” have been introduced to supply water to rural communities. However, cases have been observed
in which these units do not operate well due to insufficient compatibility between local raw water quality and
the specifications of the equipment.

The containerized water treatment system provided by TOKEMY Corporation of Japan is a water treatment
facility that incorporates specialized filtration technologies and can be customized according to raw water
quality. In addition, by installing a reverse osmosis (RO) membrane unit in the downstream process, the system
can also be configured to provide desalination. By introducing this water treatment system, it becomes possible
to provide water treatment solutions tailored to specific local requirements, and reliable and effective operation
is expected. This comparative summary is presented in Table 8.6.

Table 8.6 Comparative Table for [S] Small Desalination System

No. [5]
Field Seawater & Brackish Water Desalination
Challenge Small-scale / Emergency response
Technology Small Desalination System
Conventional Technology in Morocco Applicable Japanese Technology
Mobile demineralisation treatment units Containerized Water Treatment System with Small Desalination Units
Overview ® Monobloc '® Seawater is pretreated using a

@ Desalination units installed
in small coastal villages.

water treatment system that
includes containerized special
filtration equipment and then
desalinated by RO membrane
units.

o TONKEMY CORPORATION, Containerized Water

Supplier (N/S) TOHKEMY CORPORATION
Strongness of the @ Applicability: The system can be customized to meet specific water quality requirements.
Japanese equipment ® Installation: Easy to install due to its mobile design.

® Emergency response: Can be deployed to disaster-affected areas

Weakness of the ® Delivery duration: Longer lead time due to customized design
Japanese equipment

Benefits of introducing the  |® Performance: Designed to meet specific operation conditions, enabling reliable and effective utilization.
Japanese technology

[6] Mobile Water Treatment System

Many people were affected by the earthquake that occurred in Morocco in 2023. In the affected areas, the
provision of hygienic water became an urgent issue, and mobile water treatment units were introduced.

In Japan, several types of portable water treatment systems are also available. Among them, NITHON GENRYO
Co., Ltd. provides a portable water treatment system incorporating a sand filtration unit that employs a
proprietary cleaning method known as Siphon Tank. This system keeps the filter media continuously clean,
enabling stable production of clear treated water, and is characterized by the elimination of the need for filter
media replacement. In addition, the system is equipped with automatic control, allowing for easy operation.
This water treatment system has been provided as part of reconstruction assistance for Ukraine. This
comparative summary is presented in Table 8.7.

As another example of a mobile water treatment system, Metawater Co., Ltd. provides mobile ceramic
membrane filtration equipment. For further details, see [3] Filtration.
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Table 8.7 Comparative Table for [6] Mobile Water Treatment System

No 6]
Field Surface Water Purification
Challenge Small-scale / Emergency response
Technology Mobile Water Treatment System
Conventional Technology in Morocco Applicable Japanese Technology
Emergency water treatment units Mobile Water Treatment System with special sand filter
Overview ® A water treatment unit @ Mobile type water treatment unit
installed in disaster- e Including "Siphon Tank" which is a
affected areas following the . sand filter without filter media
2023 Morocco earthquake. ﬂ replacement
\ /
o _ | e B
Supplier Planet Water Foundation NIHON GENRYQ Co., Ltd.

Strongness of the
Japanese equipment

@ Water production capacity per unit: 0.5 to 41.5 m’h (Planet water: Aqua Blok 0.7 msfh, Aqua Tower 1.0 mgfh)

® Produce water quality: Stable and excellent, achieved by maintaining clean filter media though a unique cleaning system
@ Filter media replacement: Not required. (Planet water: Periodic replacement required)

® Maintenance: Easy, supported by an automatic control system

Weakness of the
Japanese equipment

Benefits of infroducing the
Japanese technology

® Product cost Relatively expensive

@ Performance: Reliable and effective utilization ensured by the unique cleaning system.
@ Maintenance cost: Reduce due to the elimination of filter media replacement and related maintenance work.
Emergency response: Rapid deployment made possible by easy installation due to the mobile design.

[7] Water Leakage Management

In water supply systems, non-revenue water (NRW) reduction is one of the most critical challenges.
Conventional methods for identifying leakage locations rely on labor-intensive fieldwork using acoustic
equipment, pressure measurement equipment, and similar tools, and are largely dependent on the experience
and intuition of operators.

Yokogawa Solution Service Corporation of Japan provides a water loss management system that aggregates and
analyzes flow rate and pressure data installed for each District Metered Area (DMA) within the distribution
network to identify areas where water losses are occurring. By introducing this system, NRW reduction
measures can be implemented more efficiently, and early achievement of NRW reduction is expected. In
addition, as the system also enables monitoring of water supply status, it is expected to contribute to more
efficient operation of water supply systems. This comparative summary is presented in Table 8.8.

Table 8.8 Comparative Table for [7] Water Leakage Management

No. 71
Field Water Supply System
Challenge Non-Revenue Water
Technology Water Leakage Management
Conventional Technology in Morocco Applicable Japanese Technology
Classic method for Leak detection Water Loss Management System
Overview | ® | eak detection by acoustic [ — ® | eakage management by
equipment and pressure il | monitoring DMA flow and pressure
measurement equipment B s L} data.
OngoMa_ | Srewes =
/
i RTU
! f % i o ;:nhng::u[lrdr%[lu;:zl:ling nzr::zma!iun “material "Fakogawa
P st Slton Oxerview, 23 August
Supplier (NIS) Yokogawa Solution Service Corporation
Strongness of the ® Labor load: Low, as the system automatically collects the data and analyzes leakage status on a DMA-by-DMA basis. (Classic method: High, dependent|
Japanese equipment on individual intuition and experience)
® Integration with existing SCADA systems: Possible if the required data can be obtained from the SCADA system.
Weakness of the ® Applicable pipeline network: Applicable where the pipeline network is divided into DMAs.
Japanese equipment @ Initial cost: Initial investment required for system and instrument installation.
Benefits of infroducing the  |® Efficiency: This system enables efficient NRW reduction and confributes to achieving early NRW reduction
Japanese technology @ Another function. Water supply status can also be monitored and managed.
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[8] Water Leakage Prediction

Water leakage, which is a major cause of non-revenue water (NRW), tends to increase as water distribution and
supply pipelines deteriorate over time. Accordingly, as a measure to reduce NRW, it is necessary to replace
aging pipelines before leakage occurs. However, determining which sections of an extensive pipeline network
should be prioritized for renewal is highly time-consuming and inefficient when using conventional methods
that rely on exhaustive surveys or the experience and intuition of operators.

Tenchijin Inc. of Japan provides a technology that evaluates leakage risk by integrating existing GIS data of
pipeline networks, historical leakage data, satellite data, and artificial intelligence (Al), and visualizes the results
on a map. By introducing this technology, it is expected that the time required for leakage investigation can be
reduced by up to 85% and leakage survey costs can be reduced by up to 65%, thereby enabling early
achievement of NRW reduction. This comparative summary is presented in Table 8.9.

Table 8.9 Comparative Table for [8] Water Leakage Prediction

No. O]
Field Water Supply System
Challenge Non-Revenue Water
Technology Water Leakage Prediction
Conventional Technology in Morocco Applicable Japanese Technology
(Various methods) Wiater Leak Evaluation System
Overview ® These methods have been ® Integration of satellite data, surface
] used for decades and, @ - data and Al to assess water
> Acoustic Methods while effective in certain Opicalf AR leakage risk for each area.
> Physical Monitoring/Visual Surveys scenarios, are often labor-
> Tracer Gas Technique intensive, time-consuming,
> Ground Penetrating Radar and require skilled Wt e
> Age-Related Deterioration Models personnel. e _
(N7A) ASTARTUP B o 7R A
Supplier (N/A) Tenchijin Inc
Strongness of the ® Cutting-edge technology: Utilizing satellite data and Al technology combined with conventional surface-based data
Japanese equipment ® Visualization: Leakage risk in each area is evaluated on a five-level scale, and the levels are visualized on a color-coded map, making the results easy
to understand and utilize
® Accuracy: Accuracy will continue to improve with continued use.
Weakness of the ® Required data: GIS data of the pipeline network and historical leakage data should be provided by the client. The availability and quality of these data
Japanese equipment affect the accuracy of the analysis.
Benefits of introducing the  |@ Efficiency: Up to 85% reduction in leakage investigation time can be expected, contributing to early NRW reduction.
Japanese technology ® Cost reduction: Up to 65% reduction in leakage inspection costs can be expected.

[9] Water Leakage Repair

As a countermeasure once leakage has become apparent, conventional methods include replacing the entire
affected section of the pipeline or temporarily stopping the leakage using repair tapes. However, replacing the
entire section of pipeline is labor-intensive and costly. In addition, repair tapes do not provide a sufficient long-
term solution, and the likelihood of leakage recurrence is high.

In this context, two Japanese leakage repair technologies are introduced. The first is a leakage repair fittings
provided by SK-KAWANISHI Co., Ltd. This technology involves cutting the pipeline on both sides of the
leakage point and reconnecting only the affected section as a new pipe using the repair fittings. No special tools
or skills are required, allowing for easy installation.

The second technology is a leakage repair protector provided by Cosmo Koki co., Itd. This device prevents
leakage by covering the leakage point externally with a protector and can be installed without shutting off the

water supply, allowing for easy and efficient installation.

By introducing these technologies, efficient and reliable leakage repair is expected to be achieved. This
comparative summary is presented in Table 8.10.
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Table 8.10 Comparative Table for [9] Water Leakage Repair

No 91
Field Water Supply System
Challenge Non-Revenue Water
Technology Water Leakage Repair
Conventional Technology in Morocco Applicable Japanese Technology
Classic method Water leakage repair fittings Water leakage repair protector
QOverview _ ® Full pipe replacement '® Cutting out the leaking ® Stopping the leak by
J |® Leak repair tape section and covering the leakage
connecting a new pipe section with a
w ¢ y using special fittings. protector.
2 o — weim
. Virep Sarp; SealPipe [Eoirca SHCRAVANISH Frasertstion curca: Gosmo ok o3, B, Product
Fus) mg‘a‘laknrprmﬂ Repair naterial “Innovative solumnsou Reduce Non- catalogue, 2024
[Tape. ht hwrap, commrap-seal-burst- [Revenue Water” 25 February 21
ftapei_ 2 Niarch 2028
Supplier SK-KAWANISHI Co., Ltd Cosmo Koki co., Itd.

Strongness of the
Japanese equipment

® Watertightness |
@ Workability |~

High
Only the area around the leak is replaced.

- No special tools or skills are required for the
work.

+ High
*~ No water shutdown is required during the work

Weakness of the
Japanese equipment

® Applicable conditions

* Pipe type: ISO HDPE
Pipe size: DN25-350

* Pipe type: Various types (Ductile iron, Steel,
Polyethylene pipes, etc.)

* Pipe size: up to DN3000

~ Applicable to leaks at pipe joints

Benefits of infroducing the
Japanese technology

® Typical product cost|

Typical fitting cost for ISO HDPE or PVC pipe:
* approx. JPY 3,750 for OD25 SKX Socket + SB
= approx. JPY 18,390 for OD63 Suppon HP-P

[Typical cover joint cost for straight section
* approx. JPY 140,000 for ¢300 cast iron pipe
* approx. JPY 370,000 for ¢700 cast iron pipe

(Note: delivered at port in Japan) (Note: domestic transaction in Japan)

[10] Energy Recovery System

In water transmission and distribution pipeline systems, excessive flow rates or pressures may occur at certain
locations due to topographical conditions. At such locations, flow control valves or pressure reducing valves
are typically installed as countermeasures; however, the surplus hydraulic energy is dissipated and wasted in
the form of heat and vibration.

Small hydropower generation is one effective method for utilizing such surplus hydraulic energy. Torishima
Pump Mfg. Co., Ltd. of Japan provides a small-scale hydropower system that utilizes its high-efficiency
standard pumps as turbines. The efficiency of this system is comparable to that of high-efficiency pumps. As
standard pumps are used, the system is more cost-effective than custom-made turbines, and maintenance can be
carried out using general pump-related expertise.

The applicable operating conditions include a flow rate of 0.06 to 0.6 m®s and an effective head of 7 to 90 m.
The system can be applied not only to water supply systems but also to agricultural water conveyance systems
and other similar applications. By introducing this technology, energy that has conventionally been wasted can
be recovered in the form of electricity. In an installation case in Scotland, annual power generation of 445 MWh
was achieved under conditions of a flow rate of 1,100 m*h and an effective head of 27 m. This comparative
summary is presented in Table 8.11.

Table 8.11 Comparative Table for [10] Energy Recovery System

No [101
Field Water Supply System
Challenge Energy loss
Technology Energy Recovery System
Conventional Technology in Morocco Applicable Japanese Technology
Flow control valve, etc. Small-scale Hydropower
Overview ® Excess water energy is ® Power is generated by using a high-|
Dissipation regulated using valves, > efficiency pump operated as a
of Energy A B
with surplus energy wasted Ao gemtin turbine.
‘\‘% as heat and vibration. e
913\!"‘[“ b
Wy < : > Isalation o5
(o
Flmv(nmm\ “K?W'NJ e VG o I G st )w“m o Water G G i o s s
it neratan Syt x ko o o', 13 anary
Supplier (NJA) Torishima Pump Mfg. Co_, Ltd.

Strongness of the
Japanese equipment

[® Efficiency: Comparable to high-efficiency pumps

|® Product cost: Relatively inexpensive compared with a made-to-order turbines as it utilizes a reliable commodity pump.

'@ Maintenance: Easy, the same as a commodity pump. The company has service bases in Europe, providing a well-established service network, with
delivery experience to Morocco, including high-pressure pumps for seawater RO applications.

'@ Applicable conditions: Flow: 0.06 to 0.6m™/sec and Effective head: 7 to 90m, Piping connection with the pump is required

Weakness of the
Japanese equipment

Benefits of introducing the
Japanese technology

® Waste energy utilization: Water energy is recovered through power generation, enabling the recovery of electricity costs
(Example): Annual power generation of 445 MWh at a flow rate of 1,100 m%h and a head of 27 m.
®# Additional applications: Applicable to agricultural water systems and other use Flow rate control is also possible
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[11] Small Water Recycling System

Water that has been used becomes wastewater and is discharged into sewer systems or channels. However, in
regions where water resources are absolutely insufficient, where the construction and maintenance of water
supply and sewerage systems are economically inpractical, or in areas affected by disasters, wastewater also
represents an important water resource.

WOTA Corp. of Japan provides small-scale water recycling units that enable the effective utilization of valuable
water resources in such regions. The water regeneration units are available in three types: for handwashing
water, shower water, and domestic wastewater. The water reuse rates reach up to 98% for handwashing and
shower water, and up to 97% for domestic wastewater. A key feature of these units is that the treated water can
be reused repeatedly. In addition, the units can be operated using household power supplies and are designed as
mobile-type units, allowing for easy installation.

By introducing these technologies, water can be reused repeatedly, thereby contributing to the conservation of
valuable water resources. The systems also enable rapid deployment and operation, making them suitable for

emergency and disaster response applications. This comparative summary is presented in Table 8.12.

Table 8.12 Comparative Table for [11] Small Water Recycling System

No 1]
Field Small-scale Wastewater Recycle
Challenge Water scarcity / Emergency response
Technology Small Water Recycling System
Conventional Technology in Morocco Applicable Japanese Technology
(N/A) Small-scale Water Recycling Unit
Overview ® Used water is discharged ® Used water can be repeatedly

reused by a water treatment unit.

® Three product lineups: for hand
washing, shower use, and domestic
wastewater.

/\ into sewers or rivers.

It

Supplier (N/A) WOTA Corp.

Strongness of the @ Water reuse rate: Handwashing and shower units: up to 98%, Domestic wastewater unit: up to 97%, Enabling repeated reuse.
Japanese equipment '@ Application areas:

+ Regions where construction and maintenance of water supply and sewerage systems are economically impractical.
* Disaster-affected areas.
® Installation and operation: Quick and easy. The system is mobile-type unit and operates on household power supply.
Weakness of the @ Maintenance: Periodic replacement of filter media and membranes is required.
Japanese equipment

Benefits of introducing the  [@ Water consumption: Reduces water consumption, contributing to the conservation of valuable water resources.
Japanese technology ® Emergency response: Enables rapid response in disaster-affected areas due to easy installation and operation.

[12] Point of Use Water Purification

In regions where water resources are scarce and electricity is not available, residents are often forced to rely on
contaminated water sources, making it extremely difficult to secure hygienic water. Although water purification
systems using reverse osmosis (RO) membranes are effective for producing high-quality water, conventional
membranes generally require high-pressure pumps and an external power supply to enable water permeation.

Shinshu University of Japan has developed a cellulose nanofiber conposite RO membrane that has successfully
achieved a dramatic reduction in operating pressure compared with conventional RO membranes. Water
purification systems equipped with this membrane can produce highly purified water using only minimal
pressure generated by human power, such as a hand-operated pump, without the use of any electricity. In
addition, owing to the extremely simple system configuration, on-site maintenance is easy.

By introducing this technology, it becomes possible to stably secure safe water of potable quality even in regions
where infrastructure is underdeveloped. This comparative summary is presented in Table 8.13.
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Table 8.13 Comparative Table for [12] Point of Use Water Purification

No. [12]
Field Areas without Electricity
Challenge ‘Water scarcity / No electricity
Technology Point of Use Water Purification
Conventional Technology in Morocco Applicable Japanese Technology
‘Water Purification unit using conventional RO membrane Carbon nanotubes RO membrane
Overview _— ‘@ Polyamide RO membrane ® Cellulose nanofiber composite RO

membrane
® Operating pressure: 0.2 MPa

‘® Operating pressure: 0.6 MPa

HP-POU-RO
water purifer

3 hand-powered
aff-grid ruralindia - 52

parch 20

Supplier (N/IS) Shinshu University
Strongness of the ® Operating condition: No external power supply is required due to the low operating pressure, enabled by the characteristics of carbon nanotubes
Japanese equipment RO membrane.

® Maintenance: Easy, owing to the simple system structure

\Weakness of the ® Water production capacity: Household use level
Japanese equipment ® Membrane production capacity: Currently limited, however, commercialization and mass production is planned in the near future
® Raw water salinity: Less than 0.1% (High salinity in raw water increases the required operating pressure.)

Benefits of introducing the  |® Applicable area: Potable-quality water can be obtained in water-scarcity area without access to electricity.
Japanese technology

[13] Dam Management

In Morocco, digitalization in the field of water management has been steadily promoted. A strategic approach
has been adopted, progressing from the development of basic data to digital integration, and further toward the
application of artificial intelligence (Al). In dam management as well, systems for managing and monitoring
reservoir storage conditions of dams nationwide are already in use. Looking ahead, the application of Al for
inflow prediction and optimization of water resource allocation is under consideration.

In this context, several Japanese technologies that are considered applicable to dam management are introduced
below.

The first example is GSMaP (Global Satellite Mapping of Precipitation) developed by the Japan Aerospace
Exploration Agency (JAXA). This technology provides a global precipitation map generated from observation
data obtained by multiple satellites equipped with precipitation radars, infrared sensors, and microwave
sounders. It enables the acquisition of rainfall information in regions where ground-based observations are
unavailable. GSMaP offers a long-term archive of data spanning more than 25 years since 1998, and the data
are available free of charge. Furthermore, by integrating this technology with other datasets and numerical
models, the development of new applications is possible, and its utilization in a wide range of fields is expected.
From the perspective of dam management, the introduction of this technology is expected to contribute to inflow
prediction, improved release decision-making, and more efficient operation planning.

The second example is Climate Vision, developed by Gaia Vision Inc. This technology is a climate risk analysis
platform that utilizes flood simulation technologies developed by the University of Tokyo. It visualizes and
quantitatively assesses flood risks worldwide and enables future projections. In addition to flood risks, the
platform provides various types of climate risk data, including storm surges, heat, and strong winds. Services
for the assessment and prediction of river flow and drought risks are also provided. The introduction of this
technology is expected to enhance the efficiency of dam inflow prediction and operational management
planning.

The third example is WaterWatch, developed by Tenchijin Inc. This technology is a Web-based GIS service that
utilizes satellite data and other sources to evaluate land and water bodies based on data representing changes in
water areas, targeting dams, rivers, lakes, and reservoirs. It enables the visualization of time-series changes in
the surface water area ratio for specified water bodies. By selecting points on the displayed graphs, the date,
area ratio, and corresponding water surface images are displayed with minimal time lag, allowing comparison
with reference water area conditions. Through the introduction of this technology, reservoir storage conditions
can be easily monitored, and more efficient dam release decisions and operational management planning are
expected. This summary is presented in Table 8.14.
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Table 8.14 Comparative Table for [13] Dam Management
No. [13]
Field DAM
Challenge Water resource management
Technology DAM Management
Applicable Japanese Technology
Global Satellite Mapping of Precipitation (GSMaP) Climate Vision WaterWatch a
Qverview @ A global rainfall map Cara TacHnoIBaY @ Gaia Vision provides ® WebGIS service to

created using multiple climate risk analysis analyze dams, rivers,
precipitation-observing platforms using flood lakes and reservoirs
and geostationary simulation technology by monitoring water
meteorological - developed at the bodies.
satellites A University of Tokyo.

Source: JAXA, JAXA Giobal Rainfall Watch - Jf ty ky

faf!?.ﬁ:iim goople oo jp/hi=jaktab=TTEs|

s Source: Gaia Vision Inc., Senvice, {Source: Tenchijin Inc_, Service,

[20Watch 220~ nttes: [ gaia-vision 6o jeienisenvise, § HAXA STARTUP

[320Users%20Guidedop=transiate, 5 March larch 2025 heps:itenchiiin.co jp/service/ ?hi=en, 5 March

[2026 2026

Supplier Japan Aerospace Exploration Agency (JAXA) Gaia Vision Inc. Tenchijin

Strongness of the
Japanese equipment

@ Space-based rainfall observations allow us to
capture the rainfall even in the area lack of
ground-based

@ Long-term archive data for more than 25 years
(since 1998)

@ Simple and intuitive visualization of global flood
risk

® Provision of various climate risk data (e g., storm
surge, heat, strong winds)

® Assessment and prediction of river flow and
drought risks using satellite data

® Visualization of time-series changes in the
surface water area ratio for specified water

bodies

® Changes can also be reviewed using graphs

Weakness of the
Japanese equipment

@ Development of Al-based rainfall prediction
technology is currently being planned.

® Public—private collaboration is being
strengthened

@ The system can be used for wide-area
monitoring, anomaly detection, and prioritization,
and efforts are ongoing to further improve
accuracy.

® Currently available for a limited number of

countries

Benefits of introducing the
Japanese technology

@ These technologies will improve dam inflow
forecasting, release decisions, and operational

planning.

@ |Improved efficiency in dam inflow forecasting
and more efficient dam operation planning.

® Visualizing reservoir storage conditions supports
more efficient dam operation planning and

release decisions.
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9. Proposal for Future Pilot Trial

In the process of the study, the consultant disseminated to relevant stakeholders the result of the survey
indicated in Table 8.1. Then, requested them to rank the Japanese technologies identified, in order of
priority, according to their needs. This exercise enables to propose the most relevant Japanese technologies.

Namely, in seawater desalination, NRW and water management.

The ranking of relevant Japanese technologies that meet stakeholder’s needs are summarized in Table 9.1.

Table 9.1 Ranking of relevant Japanese Technologies by ONEE

No. Technology Field of application Japanese supplier
1 | Energy Recovery Device with high | Seawater and brackish water | DMW Corporation
efficiency and applicable to brackish RO | reverse osmosis processes
plant
2 | Ceramic membrane for pre-treatment of | Seawater, brackish water, | Metawater Co., Ltd.
desalination and water reuse conventional treatment and reuse | Meidensha Corporation
of treated wastewater effluent
3 | Special pipe fittings and appurtenances | Reduction of water leakage in | SK-KAWANISHI Co., Ltd.
water supply systems Cosmo Koki Co., Ltd
4 | Water leakage prediction technology | Water supply utilities in urban and | Tenchijin Inc.
using satellite image rural areas
5 | Energy recovery system for sustainable | Recovering potential or kinetic | Torishima Pump Mfg. Co.,
power generation energy on water pipelines to | Ltd.
reduce energy costs and carbon
footprint
6 | Cleaning service and recycle of used RO | Seawater, brackish water, | Zeolite Co., Ltd.
membranes conventional treatment and reuse
of treated wastewater effluent
7 | Software linked with SCADA for water | Predictive and  preventive | Yokogawa Solution
production plants and water | maintenance of plant equipment. | Service Corp.
transmission Non-revenue water management.
Optimization of operation cost
8 | RO membrane of Carbon nanotubes for | Seawater, brackish water, | Shinshu University
desalination or contamination removal conventional  treatment and
conservation of treated
wastewater effluent
9 | Small Desalination System Monobloc  desalination  units | Tohkemy
installed in isolated and or
disaster-affected areas
10 | Small water recycling system Water recycling for villages and | Wota Corp.
or disaster-affected areas
11 | Mobile water treatment unit for surface | Water treatment for villages and | Nihon Genryo Co., Ltd.
and groundwater using siphon tank | or disaster-affected areas
without filter media replacement
ONEE
9.1 Technologies Selected for pilot trial

From the technologies listed in Table 9.1, the ONEE selected 4 technologies that it considered appropriate for
pilot trials and take into account ONEE’s priorities and pressing needs. The 4 technologies are:

Technology Field of application Japanese supplier
Special pipe fittings and | Reduction of water leakage in water | SK-KAWANISHI Co., Ltd.
appurtenances supply systems Cosmo Koki Co., Ltd
Water leakage prediction | Water supply utilities in urban and | Tenchijin Inc.
technology using satellite image rural areas
Energy recovery system for | Recovering potential or kinetic | Torishima Pump Mfg. Co., Ltd.
sustainable power generation energy on water pipelines
RO membrane of Carbon nanotubes | Seawater, brackish water, | Shinshu University
for desalination conventional treatment
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10. Organization of the Workshop on the Presentation of the Study Results

The consultant prepared the concept note and the program of the workshop and shared it with the JICA. Then,
with the assistance from the JICA, informed of the organization of the workshop to the Moroccan stakeholders,
including the National Office of electricity and Water (ONEE), the General directorate of Hydraulics (DGH),
the Regional Multi-service Companies (SRM) and the Directorate of Irrigation and Agricultural Land
Development (DIAEA), as well as the Japanese manufacturers / suppliers of technologies in Japan and the
Japanese companies operating in Morocco.

Letters of invitation were sent out to all the entities who confirmed their participation in the workshop, informing
them that the workshop will be held on March 10, 2026

10.1 Presentation of the study results

The consultant presented the study results in the workshop chaired by the Resident Representative of the JIC
Morocco, with the attendance of 54 participants. The outline of the workshop comprised the presentation of:

National Hydro-climatic Context in Morocco

National Strategic Framework

Orientations in the Water Sector

Major Challenges Identified

ONEE Achievements in the Drinking Water Supply Sector (2024)

Non-conventional Water (Sewater Desalination)

Technologies Used in the Water Sector in Morocco and Needs for New Technologies
Japanese Technologies Map for Challenges in Morocco

Japanese Technologies offered

Presentations by the Japanese suppliers of their technologies, including Q & A session
Strategic Perspectives and Recommendations

Challenges for Japanese companies to access Moroccan water market

Proposed plan to Japanese suppliers for the promotion of their technologies

[l e B I I e e B et R e S et S et et S e

Regulatory Framework

As per the workshop program, 5 Japanese manufacturers / suppliers presented their technologies in the water
sector, namely:

Name of Japanese supplier Technology presented
Metawater Co., Ltd. Ceramic membrane for pre-treatment of desalination and water reuse
Cosmo Koki Co., Ltd. Repair of water leakage with special pipe fittings and appurtenances
Tenchijin Inc. Water leakage prediction technology using satellite imagery
Sumitomo Corp./ Hollow fiber membrane for desalination, waste water treatment &
Sumitomo Electric recycling
Torishima pump Mfg. Co., Ltd Energy recovery system for sustainable power generation
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10.2  Perception of the workshop

The presentation covered all the technologies that meet the needs expressed by all stakeholders. Among them,
membrane RO for desalination, reuse of treated wastewater, prediction and reduction of water leakages
(NRW), water management and energy recovery.

The workshop topics were appreciated by all partakers attending the workshop. The interaction with the
participants was present, in terms of their interest in the quality and the diversity of the Japanese technologies
presented, the topics discussed and the relevance of questions raised by the Moroccan stakeholders.

Subsequent to the workshop, Japanese suppliers, such as Torishima Pump Mfg Co., Ltd. and Toyobo MC
Corporation, expressed their interest in exploring pathways for the initiation of collaboration with Moroccan
stakeholders, particularly the ONEE. The consultant shared this information with the ONEE who embraced the
approach and expressed its readiness to communicate with the Japanese suppliers, online, to discuss potential
areas of cooperation.

The consultant continued the follow-up on the workshop results and sent out a questionnaire to the Japanese
suppliers who made presentations of their technologies in the workshop. The feedback from those suppliers is
summarized below.
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No. Questionnaire Metawater Cosmo Koki Techijin Torishima

1 Interest in entering | If cooperation with local companies and an after-sales | If there is anything | (Waiting for their | Our company has extensive experience in supplying pumps for
the Moroccan | support system can be established, and if funding sources | we can cooperate | response) seawater desalination RO plants, and we expect continued
market: can be secured, we are very interested in entering the | on, we would be service demand and new business opportunities. TEL

Moroccan market. happy to do so. (Torishima Europe Limited) and TSSE (Torishima Service

From our side, we would like to be responsible for supplying Solutions Europe), which are responsible for the Moroccan

equipment (core components such as ceramic membranes) market and are based in Glasgow, UK, have a strong interest in

and providing supervision during commissioning. entering the Moroccan market. We believe that building
relationships with Moroccan water sector stakeholders through
this workshop will further strengthen our interest and help
accelerate market entry.

2 | (If you have | Ifapilot or demonstration project is required, we would like | If there is anything | (Waiting for their | We consider expanding our business by building on
interest) How you | to carry it out using JICA funding or other funding sources | we can help with, we | response) relationships with end users who are already using our pumps,
would enter the | such as those from METI. In such a case, we believe that the | would like to be as well as with water sector stakeholders with whom we
market: framework described in item 1 above would also be | involved. We would established connections through this workshop.

essential. appreciate the
Additionally, we also have stormwater management | opportunity to
technologies. During the session before the Japanese | discuss the details
companies’ presentations, there were comments about | separately.

frequent flood damage. If appropriate, we would appreciate

it if you could share this information with the local side.

3 | Barriers or requests | We see challenges in establishing cooperation with local | At this moment, | (Waiting for their | We will let you know as soon as we receive information from
for market entry: companies, building an after-sales support system, and | nothing comes to | response) TSSE, which is preparing to establish itself.

securing funding sources. mind, but we would
If possible, we would appreciate your support in introducing | appreciate

local engineering companies or companies that could act as | discussing the
prime contractors. details separately if
We would also like to continue discussions with ONEE to | needed.

better understand their specific needs.

4 | Other comments: Regarding the workshop, since many sessions were | We would also | (Waiting for their | As the workshop schedule was finalized at a very late stage,
conducted only in French, we regret that we were not able to | welcome response) there was limited time before the response deadline, which
fully understand the opinions and comments from the | opportunities to made coordination quite difficult. We would appreciate it if
Moroccan side. network and future scheduling could allow a little more lead time.

If possible, we would greatly appreciate it if you could share | collaborate with In addition, if information on the Moroccan participants and the

the meeting minutes or similar materials.

other companies and
organizations.

organizers of the workshop could be shared in advance, it would
help increase both our motivation to participate in the workshop
and our interest in entering the Moroccan market.
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11. Strategy and Road Map for Improving Development of the Water Sector in Morocco

The strategy of the Government of Morocco (GoM) for the development of the water sector revolves around
the following key initiatives:

1 National Water Plan (PNE) 2020-2050: The long-term strategy for water management, budgeting
around 388 billion Dirhams.

1 National Priority Program for the Supply of Drinking Water and Irrigation (PNAEPI) 2020-
2027: The immediate "roadmap" aimed at desalination, dam construction, and wastewater reuse.

1 Key Focus Areas: Desalination expansion (targeting 60% of drinking water by 2030), water
interconnection ("water highways"), and wastewater reuse

The Royal Directives, particularly those stemming from the 2024 Throne Speech, have placed
technological innovation and national industrialization at the heart of the aforementioned strategy.

To achieve the desired targets o of the strategy for the water sector, the road map below can be adopted by
Japanese manufacturers / suppliers of water technologies.

Morocco’s Strategy Road Map

V Development of a national desalination industry, V Partnership ~ with  Japanese developers of

Including design, build, O&M of plants desalination technologies
V Skill acquisition and capacity building V Organization of workshops for Moroccan

professional and implementation of pilot projects

V Three-party partnership. V South-South cooperation through:

AMorocco id the 27 largest African investor in ADevelopment of Moroccan competence

African. AMorocco is considered a regional hub to the

African market

53



Study on introduction of Japanese Technologies in the Water Sector to Promote Investment in Morocco
Final Report

12. Framework for Promotion & Marketing of Japanese Technologies in Morocco
12.1 Challenges for Japanese Technology Suppliers to enter Moroccan Water Market

In the Moroccan water sector, there are expanding needs for advanced technologies in the areas such as
desalination, water reuse, water loss management, energy saving, water resources management, etc.

Such a market situation is attractive for Japanese companies. However, they face challenges including:

Price Competitiveness in CAPEX even when they are competitive in OPEX,
Securing Local Partners and After-Sales Service Capability

Limited Quantitative Understanding of Local Needs

Limited Access to Decision-Makers and Project Owners

Tax Risks (Withholding Tax, VAT, Practical Application of Tax Treaties)

< <K<K

12.2 Proposed plan to Japanese Suppliers for the Promotion of their Technologies

1/ Proactively propose business ideas and project concepts to Moroccan project owners
Proactively propose business ideas and project concepts to Moroccan project owners, such as ONEE and other
relevant public utilities, rather than waiting for formal tenders.

2/ Incorporation of Morocco’s strategy

Design business proposals in line with Morocco’s strategy by incorporating human resource development
programs, eventual localization of production (even if not at the initial stage), and positioning such localization
as a basis for future South—South cooperation

3/ Utilize JICA’s supporting scheme

Actively make use of support schemes offered by JICA (e.g., JICA Biz) and the Ministry of Economy, Trade
and Industry (METTI), which support feasibility studies (FS) and pilot demonstrations including market research,
studies on tax and legal/regulatory frameworks, invitation of Moroccan stakeholders to Japan, and identification
and assessment of potential local partners.

4/ Explore collaboration opportunities with Japanese companies operating in Morocco
Explore collaboration opportunities with Japanese companies already operating in Morocco, in order to leverage
their local experience, networks, and practical knowledge of the business environment.

5/ Actively participate in JICA-funded ODA loan projects
Participate in JICA’s loan projects including those of STEP (Special Terms for Economic Partnership) projects.

6/ Consult with JETRO on tax and legal frameworks
Consult with JETRO on tax systems and legal and regulatory frameworks, including practical issues related to
taxation, business establishment, etc.

12.3 Laws and Regulations to promote Investment in Morocco

Morocco has established an attractive legal and regulatory framework to encourage foreign investment and to
create a favorable business environment, while ensuring security and transparency of economic operations.

Morocco has 8 Industrial Acceleration Zones (IAZ) that are specialized and export-oriented hubs offering
significant tax, customs, and regulatory advantages to boost foreign investment. Companies operating in these
zones enjoy key benefits and incentives, including:

1 Corporate Tax (IS): 0% for the first 5 years, then a reduced rate of 15% thereafter (previously 8.75%
for some, but updated under Finance Law 2020),

Income Tax (IR): Exemption for the first 5 years, followed by an 80% reduction for the next 20 years.
Customs: Exemption from customs duties and VAT on imported goods,

Professional Tax: Exemption for 15 years.

Dividends: Exempt from withholding tax for non-resident shareholders, according

=a =4 —a -8
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Morocco offers several advantages for investors, including:

1
1

12.4

Access to the African market: Morocco is a gateway to the African market, with access to over 300
million consumers.

Free trade agreements: Morocco has signed free trade agreements with the European Union, the
United States, Turkey, and several Arab and African countries.

Competitive labor costs: Morocco has a young and skilled workforce, with competitive labor costs
compared to other countries in the region.

Quality infrastructure: Morocco has invested in quality infrastructure, including ports, airports, roads,
and telecommunications networks.

Political and Economic Stability: Morocco is considered a stable and secure country with a growing
economy.

Tax Incentives: Morocco offers tax incentives for investors, including tax exemptions and reduced tax
rates.

Skilled Workforce: Morocco has a young and skilled workforce with expertise in fields such as
engineering, technology, and services.

Trade agreements between Morocco and Japan

Trade agreements between Morocco and Japan focus on strengthening economic ties and enhance a partnership
featuring over 70 Japanese firms in Morocco and bilateral cooperation in Automotive Industry, Finance &
Infrastructure, Export Potential, Fisheries, etc.

Key trade and economic agreements between Morocco and Japan, among others, include:

)l

Agreement for the Promotion and Protection of Investment (BIT): Entered into force on April 23,
2022, this treaty aims to encourage Japanese investment by providing a stable and transparent legal
framework, benefiting sectors like logistics and industry.

Convention for the Elimination of Double Taxation: Entered into force alongside the BIT, this pact
prevents tax evasion and tax evasion, encouraging more Japanese firms to settle in Morocco.
Memorandum of Cooperation (2024): A recent, significant step signed in November 2024 by
Moroccan and Japanese officials to boost bilateral economic relations, and explore new opportunities
for trade and investments.

Joint Commission Meetings: The two countries regularly hold sessions, such as the fifth session held
in 2020, to enhance economic cooperation and discuss, for instance, fisheries and tax treaties.

The laws and regulations to promote investment in the water sector in Morocco, among others, include:

E R

Water Law 36-15

Laws 17-97 and 31-05 on Industrial Property (IP)

Law 86-12 on Public-Private Partnership (PPP)

Moroccan Chart 03-22 on private investment

Law 13-89 on export / import (Morocco is member of GATT & WTO)

Charte d’Investissement 2023 & Loi des Finances 2026 sur on Tax Exemptions
Ministry of Industry and Commerce

Moroccan Agency for the Development of Investment and Export
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The promotion of investment in Morocco is among the objectives of the study. This section is dedicated to
appraise business environment of the water market in Morocco, by applying PESTEL analysis comprising
Political, Economic, Social, Technological, Environmental and Legal factors. Used to identify strength,
weaknesses, opportunities and risks to a business.

In this context, the evaluation of the water industry landscape in Morocco is presented in the following table.

financing high-end Japanese technology through
international loans, public-private partnerships, ODA, etc.
Cost Efficiency: Determining if the technology (e.g.,
desalination, Non-Revenue Water, reuse of treated
wastewater) can satisfy future water demands, achieve
water economy and cost-saving.

Market Growth: Improved water management is critical
due to water scarcity and increasing water demand

Factors Key points Evaluation
Political Government Priorities: Increasing reliance on non- JICA Study is in line with the

conventional water sources, such as seawater desalination GoM priorities.

(RO), reuse of treated wastewater and artificial

groundwater recharge to address water scarcity and

mitigate water stress, and identifying where Japanese

contribution and water technology can fit into the national

water strategy.

Bilateral Cooperation: Leveraging existing strong ties Japan-Morocco bilateral

between Japan and Morocco, such as the 43.4 billion JPY cooperation since 1980.

for the Sector Loan for the water supply projects with the

Japan International Cooperation Agency, JICA-Biz, grant

aids and subsidies from the GOJ.

Political Stability: Morocco enjoys apolitical stability

since 1950sEvaluation Morocco enjoys political

stability since 6 decades

Economic Funding & Investment: Evaluating the feasibility of Feasible through existing

legislative framework.
Achievable with Japanese

water technology.

Moroccan market is
continuously increasing.

Socio-cultural

Acceptance & Training: Evaluating the need for training
professionals on using new Japanese technologies.

Water Structure: Water sustainability varies considerably
between rural zones, vulnerable to water shortages and
deficient in DWS, and urban areas, well equipped and
supplied with DWS rate of 99%. Water technologies can
bridge this gap, particularly in arid regions.
Environmental Awareness: Growing awareness of
climate-related water scarcity in arid and semi-arid regions.

Local Institutions and HR
have competence / expertise.
Need for new technologies
is a priority

On-going under the current
Morocco’s water policy

Technological

Compatibility & Innovation: Assessing how Japanese
tech (e.g., “Metawater” ceramic membrane, “Cosmo Koki”
reduction of water leakage, “Tenchijin” prediction of water
leakage, “Sumitomo Corp” RO membrane and “Torishima”
energy recovery, can be adopted for the Moroccan water
sector.

Infrastructure Gaps: Identifying if the existing,
sometimes outdated, water infrastructure can support
advanced technology “Yokogawa” water balance software.
Local R&D: Opportunities to integrate Japanese
innovations with local research capabilities in water sector.

Moroccan standards
incorporate international
standards (NM / ISO).
Innovation in the water
sector is recommended in
Morocco’s water policy
Upgrading of water
infrastructure is on-going by
the ONEE
Can be achieved through
partnership with the ONEE
water institute
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sector policy in Morrocco

Industrial Property (IP): Protecting patented Japanese
technologies listed in table 8.1, within the Moroccan legal
system.

Import/Export Laws: Reviewing tariffs or trade barriers,
though these are often reduced for developmental/ODA
projects

Public-Private Partnership (PPP)

Private Investment

Investment Protection

Promotion of investment

Final Report
Key point Government policy Assessment
Environmental Water Scarcity & Climate Change: Highlighting the Morocco’s water policy
urgent need for water conservation due water scarcity, tackles water scarcity by
which justifies the introduction of water-efficient developing non-
technology. conventional water
Sustainability: Evaluating if the technology helps reduce Morocco’s water policy is to
the environmental impact (e g low carbon footprint and introduce technology to
depollution of water resources). predict water pollution.
Resource Availability: Utilizing existing renewable Morocco is currently using
energy infrastructures renewable energy, such as
wind and solar farm.
Legal Laws and regulations: Legal framework for the water Moroccan laws 10-95 and

36-15
Moroccan laws 17-97 and
31-05

Moroccan law 13-89.
Morocco membership in
GATT/WTO
Moroccan law 86-12
Moroccan Chart 03-22
Finance Law: tax exemption
AMDIE (Moroccan Agency
Development of
Investments)

The Conclusion of the PESTEL analysis of this scenario would likely indicate that

The Political (strong partnership/funding), Environmental (water scarcity), Sociocultural (training), Legal (laws
on intellectual properties, import/export, private investment, etc.) factors create high business opportunity;
while Technological (local R&D) and Economic (cost) factors require careful strategic planning for successful,
long-term implementation
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