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SDG3: Good Health and Well-being. 
SDG4: Quality Education.
SDG6: Clean Water and Sanitation.
SDG7: Affordable and Clean Energy.
SDG13: Climate Action.

Program Rationale
The need for access to safe and sustainable water services in the West
and Central Africa region is immense. In 2020, only 65% of people in Sub-
Saharan Africa had access to basic water service, and only 30% had access
to a safely managed water service. The situation in schools and
healthcare facilities is even more dire. The 2020 Joint Monitoring
Programme analysis reported that 40% of rural schools in Sub-Saharan
Africa have no water service (either no water facility or it is unimproved).
This has enormous implications for the attendance, enrolment, and
participation of children in schools, particularly girls. In Sub-Saharan
Africa, an estimated 26% of healthcare facilities do not have access to a
water service, putting millions of children and their families at risk.

To compound the situation further, Africa’s population is expected to
grow from one billion people in 2018 to more than two billion by 2050. In
addition to increasing the pressure on already struggling services, this
population growth will also double the continent’s energy needs over the
next three decades, increasing every year by 3%. Fortunately, the
conditions for renewable energy in the region are very favourable and
renewable energy technologies can assist Sub-Saharan Africa to achieve
several different sustainable development goals, including:

Header:	A	woman	cleans	a	solar	panel	that	powers	a	safe	water	system.
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Limited availability of training and reference materials on SPWS design and installation. 
Varied quality of SPWS installation practices, supervision, and support services. 
National policies that limit the use of SPWS. 

Renewable energy, particularly solar, can help to increase the electrification of even the most rural areas in the West and Central
African region, which have been left behind, increasing the access to sustainable services and improving livelihood opportunities,
while reducing the risks of conflict and migration. Scaling up the use of solar-powered water systems (SPWS) can increase the
access to climate-resilient and sustainable water services for households, communities, schools, and healthcare facilities, acting as
‘programme unifiers’. According to the World Bank, SWPS are financially, operationally, and environmentally sustainable. However,
for the systems to be sustainable, the systems must be properly designed, sited, operated, and maintained. To ensure this, proper
guidance and training are required to address identified gaps in knowledge, resources, and practice. To ensure that solar power in
the region can be used to its full potential, it is critical that key bottlenecks to the solar sector are identified and addressed, and that
opportunities to scale-up are identified and invested in. To address these gaps in capacity and the enabling environment for solar in
the region, the WCAR Solar Hub was established, with funding from BMZ.

In 2019, Water Mission and UNICEF conducted focus group discussions with 11 UNICEF country offices, including Nigeria and
Mauritania, to identify gaps between SPWS goals and reality (capacity gaps). This study revealed that although the motivation for
SPWS was strong, the installation rate was relatively low. The three most prominent factors contributing to this slow rate of
implementation are:

A 2016 UNICEF global SPWS assessment found that critical capacity gaps existed in design, procurement, and operations,
resulting in limited ability to scale use of SPWS.

Left:	A	boy	collects	water	from	a	tap	stand,	accessing	safe	water
produced	with	solar	energy.
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Technical Helpdesk function (accessible by emailing
WCARSolarHub@watermission.org )through email and virtual
conferencing, including support when utilizing the UNICEF and
Water Mission “Solar-Powered Water System Design and
Installation Guide”—available in French and English at
globalwatercenter.org/solar-guide-access
In-person workshops on basic SPWS concepts, design, installation,
and operation and maintenance.
Online course on basic SPWS principles and practices, offered in
French and English.
Online course on designing SPWS, offered in English.
Development and maintenance of a webpage:
https://www.wcarsolarhub.org/.

Key Features of the Program
The WCAR Solar Hub provides dedicated SPWS technical assistance
throughout the region to all governments, NGO and private sector
partners, and UNICEF programmes. This assistance is intended to benefit
communities, schools, and healthcare facilities. It includes assessment,
planning, design, procurement, installation, operations and maintenance
(O&M), installed SPWS evaluation, and document review. Key activities
to date include:

Two regional solar advisors (one based in Burkina Faso and one in
Niger) staff the WCAR Solar Hub. The regional solar advisors are fluent
in French and English. Water Mission’s global staff provides additional
technical support on SPWS.
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Responded to more than 75 requests for technical
support in the region.
Generated more than 330 contacts from
approximately 90 UN agencies, NGOs, private sector
organizations, and government offices.
Conducted four in-country workshops in Sierra Leone,
Mali, Niger, and Mauritania for 127 participants. 
Taught a virtual class, Principles, and Practices of Solar-
Powered Water Systems, twice in English and twice in
French for participants in and beyond the WCAR.

Notes on the design.
Notes on the installation.
Recommendations for improvement.
Detailed inspection checklists.

Program Achievements
To date, the WCAR Solar Hub has:

Examples of Technical Assistance 
in Mauritania
The WCAR Solar Hub has received and responded to
several requests from Mauritania, including requests for
SPWS evaluations, in-person training, strategy review, and
general assistance. 

Evaluations	
In October 2021, the WCAR Solar Hub team evaluated
existing SPWS in Mauritania’s Gorgol District and
conducted a one-week training workshop in the capital
city of Nouakchott. As part of the SPWS evaluations, the
team visited five SPWS in Gorgol and analyzed the SPWS
design, installation, and operation quality. Afterward, the
team developed an inspection report for each SPWS
site that included:

Estimating water demand.
Hydraulic design of piped water systems.
Pump selection and solar power design.
Procurement of materials and equipment.
Proper Installation of SPWS and O&M.

Training
During the SPWS training workshop in Nouakchott, the
WCAR Solar Hub engaged WASH officials and engineers from
the local government, UNICEF country office, and other
NGOs through presentations, group discussions, and guided
practical design exercises. The topics included:

Participants benefited from the facilitated discussions and
training exercises. During the course, it became evident that
many common SPWS design practices within the country
overgeneralize important calculations and do not sufficiently
account for many factors involved. This often leads to
significantly under-sizing (meaning the SWPS cannot meet
the daily water demand) or oversizing (resulting in excess
size and cost). Therefore, the WCAR Solar Hub increased the
workshop’s focus on helping attendees understand the
significance of the factors that affect solar-powered
pumping and how to design SPWS sufficiently.

Strategy	Review	
One of the more substantial requests involved reviewing and
advising on the Strategy for the Use of Solar Energy in
Mauritania for the Supply of Drinking Water in Rural and
Semi-urban Areas for the Ministry of Hydraulics and
Sanitation. The WCAR Solar Hub highlighted where the plan
did not align with established standards. It also offered
resources, suggestions, and support to improve SPWS
strategies. One suggestion, for example, was to establish
national SPWS standards that include design guidance,
criteria, and minimum requirements to improve project
quality and sustainability. Feedback from the WCAR Solar Hub
will help inform Mauritania’s strategic development of
national solar plans.

Above:	UNICEF	works	in	24	countries	in	west	central	Africa.

Above:	Community	members	visit	a	solar	installation.



Reviewed designs and suggested alternate options for
six hospital SPWS for UNICEF Sierra Leone.
Provided on-site SPWS evaluations at two hospitals for
UNICEF Mauritania.
Reviewed designs and suggested alternate options for 39
healthcare facilities for UNICEF Guinea Conakry.
Currently reviewing designs to suggest alternate options
for three healthcare facilities for UNICEF Central African
Republic.

Initiating relationships with WHO Health Clusters.
Initiating relationships with Global Education Clusters.
Collaborating with colleges, universities, and trade schools
on SPWS education and job readiness to meet the
growing demand for qualified SPWS engineers and
technicians.

General	Assistance
The WCAR Solar Hub has responded to other general
requests for assistance in Mauritania from UNICEF, the
government, and international NGOs. Technical advisors
shared an adaptable SPWS O&M handbook, evaluated
variable frequency drives from various manufacturers,
suggested leak detection methods, and shared knowledge
about specific solar technologies. 

Supporting the Health and 
Education Sectors
Safe water is critical to providing adequate healthcare and
removing barriers to education. The WCAR Solar Hub
engages with multiple country programs on cross-sector
initiatives to meet SDG3 (health) and SDG4 (education).
Further opportunities abound.

Health
The WCAR Solar Hub has provided the following technical
assistance to hospitals and healthcare facilities:

Education
The WCAR Solar Hub is reviewing designs and providing
suggested options for three schools for UNICEF Central
African Republic.

Looking	Ahead
Opportunities to scale technical support for health and
educational facilities include:

Conducting in-person SPWS design and installation
workshops in Nigeria, the Democratic Republic of the
Congo, Cote d’Ivoire, Burkina Faso, and Guinea.
Due to the enormous demand for in-person
workshops on design and installation, additional
locations will be added during the year, including
multiple courses in certain countries.
Conducting in-person workshops on SPWS O&M         
 in Sierra Leone as a follow-on from the first session.
Holding an English online course on designing SPWS in
January and offering another later in the year.
Assembling critical stakeholders from target countries
in the region to assess the respective solar enabling
environment, identify bottlenecks, and find means for
scaling up.
Reviewing ongoing WCAR solar collaboration
initiatives and identifying where additional
collaboration is possible.
Explore means for accrediting the WCAR Solar Hub in-
person workshops and online training courses.

Ensuring Further Advancement
These many successes have been achieved within a relatively
short amount of time. While it is too early to identify the
long term impacts of the WCAR Solar Hub, it is anticipated
that the increased technical capacity of participants in the
online courses and in-person workshops will improve the
design and performance of SPWS throughout the region and
beyond. Continued operation of the WCAR Solar Hub will
ensure the sustainability of advancements that have been
made and a higher standard of the design of SPWS. As trust
continues to be built with countries and organizations in the
region that have received support, similar efforts will expand
to the entire region. This is how the use of SPWS will be
strengthened throughout WCAR.

Strategic Planning
Based on current requests received from the region and
program goals, the WCAR Solar Hub’s 2022 activities
include:

Through the WCAR Solar Hub, UNICEF and Water Mission
address the critical need for guidance and training on
SPWS throughout the region. •

https://www.worldbank.org/en/topic/water/brief/solar-pumping
https://washdata.org/monitoring/schools/regional-and-global-2018
https://washdata.org/sites/default/files/documents/reports/2019-04/JMP-2019-
wash-in-hcf.pdf
https://www.worldbank.org/en/topic/water/brief/solar-pumping
https://www.pseau.org/outils/ouvrages/unicef_scaling_up_solar_powered_water_
supply_systems_a_review_of_experiences_2016.pdf
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