
The overlapping crises in Lebanon have pushed 82% of households nationwide into multidimensional 
poverty (UN ESCWA, 2021), and reduced access to services, including WASH. According to UN reports and 
the LHF/REACH 2021 multi-sector needs assessment (MSNA), the fuel crisis that began in August 2021 has 
severely impacted electricity across Lebanon and by extension critical services, including water pumping and 
chlorination. Vulnerable Lebanese households (HHs) have less and less access to clean, reliable water and 
hygiene products. The water system in Lebanon has reached a breaking point and, as per UNICEF, over 4M 
people are at immediate risk of losing access to safe water. 

Multiple challenges are being faced at the Regional Water 
Establishment (RWE) and municipality levels, especially the 
dollarized maintenance and cost of fuel. The 2021 Vulnerability 
Assessment of Syrian Refugees in Lebanon (VASyR) shows 
that almost 50% of Syrian refugee HHs pay for drinking water at 
a time when 90% live in extreme poverty. According to Oxfam’s 
latest figures (January 2023), 22% of households in Oxfam’s 
areas of interventions did not have access to drinking water at 
least once per month. Among those most affected were Syrian 
refugees and female-headed households.  

To address this problem, Oxfam in Lebanon started in 2019 to review feasible, durable, and green solutions to 
implement. Our priority was to avoid short-lived humanitarian interventions that would only bring temporary 
relief, and rather focus on developing a long-term sustainable response. 
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The solar water pump system in Kfarzabad has ensured regular availability of 
water for more than 16.000 people even during the peak of the energy crisis

MOST WATER PUMPING STATIONS 
WILL GRADUALLY CEASE OPERATIONS 
ACROSS THE COUNTRY IF NO 
SUSTAINABLE ENERGY SOLUTION 
IS IN PLACE OR HUMANITARIAN 
ASSISTANCE IS UNAVAILABLE
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Oxfam in Lebanon response

Lebanon has good potential of solar energy resources. The yearly 
average solar irradiance of the country ranges from 4.6 to 5.8 kWh/
m2/day. Despite having considerable amount of natural resources, 
efforts to exploit the solar resources for water pumping applications are 
insignificant. To date, the solar powered water supply systems developed 
both for drinking water and irrigation infrastructures are minimal.

Lebanon’s grid power supply is unreliable, and water establishments 
and municipalities in these cases rely on expensive diesel driven water 
pumping systems that have high running and maintenance costs. As a 
result, water establishments are faced with high electricity bills that are 
unsustainable. On the other hand, the price of solar pumping systems has 
been reducing drastically, from USD 75/Wp in the 1970s to approximately 
USD 0.5/Wp in the present day. Tapping this benefit is an obvious choice 
for Lebanon.

From a social development perspective, it has been proven that having a safe, reliable, and consistent water 
supply improves the community’s health and is directly linked to improved social cohesion and decreased 
migration outside of the community.

UNLIKE FUEL-BASED 
PUMPING STATIONS, 
SOLAR WATER PUMPING 
SYSTEMS HAVE A LOWER 
CARBON FOOTPRINT AND 
LOW MAINTENANCE COST.

Infrastructure construction and rehabilitation

Oxfam in Lebanon has been investing in the installation of solar systems to water pumping and chlorination 
stations, which ensured safe access to water to thousands of people throughout the past years, but most 
importantly during power cuts.

CONSTRUCTION OF SOLAR WATER PUMPING SYSTEMS

In 2021, Oxfam has installed three solar pumping systems in the Bekaa region (Haour Taala, Kfarzabad, and 
Saghbine), with a total 2190 operating hours per year, thereby decreasing CO2 emission by 318 tons of CO2 per year.  

In 2023, Oxfam equipped two pumping stations in Ain Baalbeck village with a solar water pumping system 
of 204 -Kilowatt Peak (kWp) capacity to operate two wells’ submersible pumps of 60 horsepower (hp) and 
90 horsepower (hp). As well, Oxfam equipped the pump station in Bchetfine (Chouf) village with a solar 
water pumping system of 75-Kilowatt Peak (kWp) capacity to operate 45 kW (kilo watt) booster pump. The 
three stations will improve safe access to clean water to more than 35,000 individuals of refugees and host 
communities in the areas. With a total capacity exceeding 270 Kilo-Watt peak, the systems are projected to 
reduce CO2 emissions by 240 tonnes per year.

In the pipeline, Oxfam is also currently installing additional two water stations in Bakhaoun, North Lebanon, 
with a nominal capacity of 140 kWp, and Daraya, El Chouf with a nominal capacity of 73 kWp. It is expected the 
systems will be fully functional in August 2023. 

Prior to installing, Oxfam assessed all pumping stations and proved them to be technically acceptable and 
feasible to install, based on consultations with the Water Establishment and Municipality, field visits, data on 
the land, overall system sizing, depth of the borehole and existing pumping capacity. The solaru systems include 
solar panels, steel structures, civil works, Variable Frequency Drive (VFD)/Inverter system, fence and CCTV and 
an online control and monitoring system. 

It is important to mention that while Oxfam in Lebanon led on the solution’s design and implementation, the 
process was done in full cooperation with and involvement of the Water Establishment (government entity 
mandated to manage water provision) and the targeted communities, which enhanced the ownership of all 
stakeholders involved over the implemented solution and improved the relationship between the operator (WE) 
and consumers (communities).  

CONSTRUCTION OF SOLAR WATER CHLORINATION SYSTEMS
Oxfam in Lebanon equipped the chlorination station located in the 
Ghabate, Byblos, with solar power in order to provide chlorinated water to 
the community. The pump station supplies water to about 80,000 persons 
living in more than 90 localities.

The station was equipped with a 13 kWp PV system, a 3-phase Hybrid 
inverter, and a battery bank of 24 kWh.

MAINTENANCE AND REHABILITATION
In addition to construction work, Oxfam in Lebanon is working on the rehabilitation of several solar water pumping 
stations and water chlorination systems to regularize water production and pumping times, ensure the existing 
pumps are fully functional and pump adequate clean drinking water from the source to the distribution systems.

Technical capacity building

Oxfam identified that a lack of understanding of assessing the potential for solarization of water pumping has 
an impact on the automatic consideration of solar water pumping when equipping boreholes. Oxfam’s review 
of installed solar systems revealed some quality issues which affects the efficiency and safety of installations.

Therefore, Oxfam designed a capacity building curriculum in order to create an environment where there is more 
effort and automatic consideration in introducing and successfully implementing this sustainable renewable 
energy source. The curriculum adopts a holistic approach for solar water pumping installation that considers 
the technical, financial, environmental, and social aspects of the solution. The curriculum includes the following 
learning outputs:

• Ability to assess the feasibility of installing solar water pumping system

• Ability to differentiate between different types and uses of solar systems 

• Ability to assess the main steps of project development and implementation 
for solar water pumping.

• Ability to assess existing solar water pumping systems

• Understanding the risks in implementation and mitigation

• Acquiring familiarity with solar water pumping design software

• Understanding operation and maintenance needs for solar water pumping

LEARNING 
OUTPUTS

So far, this training was conducted with more than 150 stakeholders across different areas in Lebanon, and 
targeted both governmental and non-governmental organizations, such as municipalities, all water 
establishments, ministries, UN agencies, and local and international NGOs, fostering a unified understanding of 
different stakeholders for correct utilization of photovoltaic water pumping system throughout the country. 
Furthermore, Oxfam in Lebanon has seconded a Renewable Energy Specialist to the Beqaa Water Establishment 
to provide technical support and guidance on all solar-related projects, operations, and funding opportunities. 

80,000 BENEFICIARIES 
in more than 
90 LOCALITIES

Thought leadership

From the initial stages of the solarization work, the sustainability was a paramount priority. Taking this 
approach also required that Oxfam in Lebanon adopts a system approach and abandons the project mind-
frame. Critical elements in doing so were to think about the water management and governance from the very 
onset regardless of the current circumstances. Therefore, we have engaged with Water Establishments not just 
to provide technical input to the design of the project but to provoke their thinking on how solar systems can be 
applied at a larger scale, how they should be maintained and expanded when needed.

NATIONAL SOLARIZATION ASSESSMENT FOR WATER STATIONS
At the request of the Ministry of Energy and Water and Water Sector Group, Oxfam in Lebanon led on a national 
assessment that explored the potential for solarization for every water and wastewater point in Lebanon. Oxfam 
oversaw the development of assessment formats, coordinated all water actors, led on the development of the 
report and analyses, and presented it to the wider audience. This was the first assessment in Lebanon that 
looked at the feasibility of solarization at a national level and estimated costs and benefits.

SOLAR WATER PUMPING SOPS
Oxfam also developed standard operating procedures to be followed by Water Sector in Lebanon for 
implementing solar water pumping projects. It is developed to support the water sector in implementing solar 
water pumping project. It includes a process flowchart as well as the tasks that need to be performed in a 
successive manner to construct a solar water pumping project, starting at the assessment phase through a 
successful system handover to the water establishment.

SOLAR ENERGY MARKET ASSESSMENT
Oxfam in Lebanon conducted a market assessment study that aimed at assessing the supply and demand of 
solar systems in the Beqaa region, including the required labor skills in renewable and solar energy construction, 
installation, operations, and maintenance, with the overall objective of this assessment is to map available 
employment opportunities in the solar energy sector. The findings of this study will feed into the development 
of a training curriculum targeting young, Lebanese and Syrian men and women who are interested in joining the 
solar energy labor market, through theoretical and practical modalities on solar technology.

WATER-ENERGY NEXUS
Finally, Oxfam in Lebanon, in collaboration with AUB’s Issam Fares Institute, published a research study titled 
“Water-Energy Nexus of Water and Wastewater Service in Lebanon.” The study examined the role of energy, 
particularly electricity, in Lebanon’s water and wastewater service provision. This included an investigation and 
analysis of associated legal, social, environmental, and economic aspects along with existing legal, policy, and 
institutional frameworks pertaining to the water, wastewater, and energy sectors. The paper also addressed the 
potential of and obstacles to mainstreaming energy efficiency, particularly renewable energy, in the water and 
wastewater sectors along with a quantification of social, environmental, and economic impacts of energy-use 
and efficiency of both the individual (homeowner) and water establishments. 

Oxfam, in collaboration with Lebanese Solar Energy Society (LSES), conducted a Solar Water 
Pumping Technology Training in Beirut, Lebanon and in Chtoura, Bekaa in March 2023. More than 55 
participants took part in the trainings, including representatives from 26 INGOS/NGOs, UN agencies, 
and 4 water establishments (North, South, Bekaa and Beirut).
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