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Abstract:  Despite an abundance of annual precipitation and the investment of several billions US dollars in Lebanon’s water 
sector since 1990, water resources throughout the country are limited in terms of both quantity and quality due to 
mismanagement, ageing infrastructure and inadequate investment. A vast investment program of dams and WWTP 
construction was initiated in 2012, in the light of the adoption of the NWSS. Investments in Lebanon’s water sector 
are, to a large extent, financed by external grants and loans, and the 2018 CEDRE donor conference was no exception. 
There, Lebanon pledged an investment of $11.5 billion, of which one-third is to be dedicated to the development of 
water-related projects. The various investment plans will be reviewed and assessed by region and by sub-sector to 
analyze their effectiveness in meeting the needs of users and addressing the challenges and priorities of the RWEs. 
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1. INTRODUCTION 

By virtue of its location and topography, Lebanon’s geography means that the country attracts 
rainfall (Amery, 2000), and receives an annual precipitation average estimated at 800 mm (Comair, 
2008). So how is it that a water-rich country suffers from chronic water supply shortages and 
drought, despite the several billions US dollars that has been invested in the sector since 1990? 
Despite being blessed with abundant rainfall, Lebanon’s resources are only partly developed and its 
national demand for water is currently not met. Throughout the country, water resources are limited 
in terms of both quantity and quality as a result of mismanagement, ageing infrastructure and 
inadequate investment within a confessional power-sharing system, coupled with depleted water 
resources and the effects of climate change (Oxfam and Triangle, 2017). The country has been 
plagued by fifteen years of civil war and its water sector (in terms of institutions, administration and 
equipment) has barely been operational. It was not until the war ended in 1990 that fresh investment 
began in the sector. Since that year, Lebanon has invested an average of 0.5% of its annual GDP 
into the water sector: more than $4 billion. Its water and sanitation infrastructure, badly scarred by 
the civil war, was rebuilt with substantial external financial assistance, most of which came as 
loans.  

Lebanon is a small country of 10,452 km2 with a population of approximately 4.4 million. In 
2012, Lebanon’s average per capita GDP was approximately $9,705, with services, industry and 
agriculture contributing an average of 73.2%, 20.5% and 6.3%, respectively. With a debt of more 
than $85 billion at the end of February 2019 – mainly contracted with the banking sector and the 
Central Bank – Lebanon has the third largest debt-to-GDP ratio of the world (over 150% by the 
beginning of 2019, up from 124% in 2013), which contributes to widening its public deficit (which 
should exceed 11.2% of the GDP, more than $6 billion in 2018), much of it for servicing the debt, 
government employee salaries and subsidies for electricity. The Lebanese water and sanitation 
sector continues to receive substantial foreign aid in the form of grants and soft loans from a dozen 
Western and Arab donors. A series of international donor support conferences has taken place since 
2001, several of which were held in Paris (Paris I (2001), Paris II (2002), Paris III (2007) and Paris 
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IV/CEDRE (2018)), raising more than $24 billion in pledges to finance development projects in 
exchange for stimulating the economy and modernizing its financial system1. 

The aim of this paper is to assess the various investment plans that have been instigated in the 
water sector in Lebanon since 1990, review dam construction projects since 2012 and analyze the 
projected programs in the light of the 2018 CEDRE international donor conference, at which 
Lebanon was pledged $11.5 billion, one third of which was to be dedicated to the development of 
water-related projects. Investments in the water sector in Lebanon continue to be financed by 
external grants and loans. Looking at the various projects supported by the donor agencies, as well 
as at the CDR (the implementing agency for most investment programs financed by external 
agencies), and at the success of the projects will help evaluate the effectiveness of the relevant 
investment plans in addressing the challenges of the RWEs that remain to date financially and 
administratively dependent on the MEW, the CDR or the municipalities. Based upon the 
understanding of the various investment plans, this paper also aims also to evaluate the multi-
sectorial allocation of money and the performances of the four RWEs. 

2. BACKGROUND 

During the summer months, Beirut only receives three hours of water supply per day. Meanwhile 
in the south there is eight hours’ supply every day all year round (World Bank, 2010; Oxfam and 
Triangle, 2017). Compared to its regional peers (Jordan: 158 m3/capita/year and Israel: 
240 m3/capita/year), Lebanon enjoys a wet climate, estimated at an average of 926 m3 per 
capita/year (Oxfam and Triangle, 2017). However, Lebanon has weak storage capacities and 
unimproved adduction networks. According to the National Water Sector Strategy (2012), total 
water use was estimated in 2010 at 1.59 billion m3. The current average connectedness to the water 
network is around 79% with significant regional differences (Varying from 96% in Beirut 
(1,845,000 inhabitants) to 55% in the North (770,000 inhabitants)), a figure that is well behind 
several countries in the region such as Morocco (90%) and Jordan (98%) (NWSS, 2012; Oxfam and 
Triangle, 2017). A large network of parallel private informal residential water distribution systems 
exists, filling the gap of connectivity problems. However, Lebanon’s water distribution systems are 
leaking badly and water losses are reaching 50% at some points (NWSS, 2012). Regarding access 
to sanitation, the statistics are worse: only 60% of households are connected to sewer networks, 
ranging from 74% in Beirut and Mount Lebanon to as low as 35% in the South (World Bank, 
2010), despite a total volume of 310 million m3 of wastewater (210 m3 of urban wastewater, 60 
Mm3 of industrial wastewater) and a generation rate of 120 L/capita/day (NSWS, 2012). The other 
40% either use cesspools and septic tanks or simply release raw sewage directly into rivers and 
streams or dry riverbeds (World Bank, 2010). However, only 8% of the waste located inside the 
sewer networks actually reaches Waste Water Treatment Plants (WWTP). Around forty WWTPs 
are at various stages of completion across the country (CDR, 2018). According to the same source, 
eighteen of these have been completed; the remainders are either under construction or still at the 
design stage.  

The quality of water service provision is poor. There is not a single village or city in Lebanon 
that receives an uninterrupted residential supply of water (Amery, 2000). Tariff collection rates are 
very low, and even the most recently constructed WWTPs are not functioning (Oxfam and Triangle, 
2017). There are many users in Lebanon who benefit from water and sanitation services without 
paying for them: they have illegal connections to the network. The water and sanitation sector has 
not achieved service provisions in line with the country’s level of economic development (World 
Bank, 2010). Tariff collection varies from 80% in Beirut and Mount Lebanon to as low as 35% in 
                                                 
 
1  The information contained in this paper predates the 2019-2020 Lebanese protests, also known locally as the October 

Revolution, and the CoViD-2019 pandemic, because since these two events the situation in the country has changed 
drastically. 



Water Utility Journal 24 (2020) 51

 

the Beqaa, with a countrywide average of 51% (NWSS, 2012). Finally, as far as WWTPs are 
concerned, the only two functioning pre-war plants before-war have been destroyed (CIP, 2018). Of 
the twelve plants completed recently, only a few are functioning and several remain unconnected to 
the network despite the millions of US Dollars that have been spent on the sector. More than sixty 
sea outfalls still exist along the coast; cities and villages situated on the littoral that lacks WWTPs 
evacuate their sewage directly in the sea through long pipes. 

Water that is unaccounted for was estimated at around 49% in 2012 (NWSS, 2012), varying 
between 40% in Beirut and Mount Lebanon, and 52% in the South. This water is considered non-
revenue water (NRW): they are either produced by the establishment but not cashed, or produced 
but lost on the way (water waste). Moreover, despite an intensified effort to control theft and 
vandalism, the levels of NRW cannot be monitored, as there is little metering. The share of metered 
connections was estimated at 16% in the Beirut-Mount Lebanon governorates in 2010, but was 
lower in other governorates (World Bank, 2010). Household connections are still practicing a flat 
rate mechanism instead of transitioning to volumetric pricing policies. A fixed amount is paid per 
year depending on the house size rather than on the consumption volume. Finally, the problem of 
pollution in water resources is increasing. Agricultural, industrial and domestic untreated 
wastewater is discharged into water bodies across the country with no control through point and 
non-point pollution. This case is very evident and problematic on the Litani River. The Litani is the 
largest river and basin in Lebanon (20% of the area of the country) and also the most polluted. The 
Litani case is sensitive, since there are plans for this water to be sent to supply Beirut with potable 
water via the Greater Beirut Water Supply Project (GBWSP), despite the fact that the river’s waters 
have been polluted by the discharge of untreated municipal and industrial effluent from factories, 
poultry farms, tanneries and slaughterhouses, as well as drainage from agricultural land and the 
uncontrolled discharge of solid wastes (Molle et al., 2017). 

3. ANALYSIS OF INVESTMENT PLANS FOR LEBANON’S WATER SECTOR  

The political and economic history of Lebanon can be divided into before and after the civil war 
(1975-1990). In 1990, when the hostilities ended, Lebanon embarked upon an ambitious program of 
social and economic reconstruction to rebuild much of its physical, social and economic 
infrastructure. The reconstruction program was financed mostly through borrowing from domestic 
banks, and the result was a heavy burden of government debt. Since 1994, public capital 
expenditure has been primarily directed to water supply, which absorbed 68% of total investment 
(CDR, 2010; CDR, 2018). Wastewater and irrigation received, respectively, 23% and 9% of total 
capital expenditure (WB, 2010). 90% of the amount goes for capital investment, whereas the rest is 
divided between technical assistance, operation and maintenance. Currently, the CDR has ongoing 
contracts worth $687 million, including the GBWSP and the Canal 800 project (CDR, 2018). The 
projects are on average 70% financed by the foreign contractor, with the rest being the 
responsibility of the Lebanese state. In order to attract and encourage investments, tax rates were 
reduced, leading to severe budgetary austerity. With its liberal economic regime that ensures private 
initiative and guarantees entrepreneurship, and its location at a strategic geopolitical crossroads on 
the eastern Mediterranean, Lebanon now has a reputation as a heavy borrower, dating back to the 
early days of the Lebanese State (Oxfam and Triangle, 2017).  

At the first donor conference, held in February 2001 in Paris, France provided Lebanon with 
€500 million to finance development projects in exchange for stimulating the economy and 
modernizing its tax system (Atallah et al., 2018). This conference later became known as Paris I, in 
reference to a second donor conference (Paris II), which was also held in Paris a year later, in 
November 2002 (Atallah et al., 2018). At Paris I, the Lebanese government agreed to privatize key 
industries, reduce its debt, cut recurrent expenditures and increase tax revenues in exchange for $4.4 
billion from the international community (CIP, 2018). The grants and loans helped Lebanon to deal 
with its immediate financial crisis, but did not stop the political collapse that followed the 
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assassination of Hariri in February 2005. In the wake of political instability and the disastrous 
results of the devastating July war in 2006 on the economy of country, donors met again in Paris at 
the Paris III conference, held in January 2007 (Atallah et al., 2018). There, Lebanon pledged more 
than $7.5 billion for development projects and budget support as well as reforming fiscal and 
privatization program (Atallah et al., 2018; CIP, 2018). However, progress since then has been slow 
due to the Lebanon’s continuing political instability and divisions in the country’s politics. 
Moreover, the crisis in neighboring Syria since 2011 and its impact on the Lebanese economy has 
negatively affected investment plans in all Lebanon’s sectors, including in agricultural exports 
where a drop from 180,000 to 40,000 Tons was observed. Seven years after the start of the Syrian 
crisis, and after consecutive setbacks to the Lebanese economy coupled with the effects of increase 
in VAT by 1%, the adoption of the public sector salary grid, and the freezing of housing loans, the 
economy of Lebanon can no longer survive unaided (Atallah et al., 2018). The urgency of the need 
to help Lebanon was validated by the meeting of the International Support Group for Lebanon, 
which was held under the auspices of the UN on December 8, 2017 in Paris and which provided for 
the holding of three support conferences for Lebanon in 2018 (Atallah et al., 2018): First in Rome, 
to help the army and the country’s security, then in Brussels for humanitarian aid to refugees, and 
finally in Paris for the international investment program. At the donor conference in Paris, better 
known as CEDRE (Conference Economique pour le Developpement par la Reforme et avec les 
Entreprises), Lebanon presented its development program along with a Capital Investment Plan 
(CIP) to investors and pledged $11.5 billion in exchange for engaging in urgent reforms, including 
changes to legal frameworks, fiscal discipline, and the regulatory environment. For seven months, 
the Prime Minister’s Office undertook the supervision of all projects developed by CDR and its 
municipalities and ministries, categorized them, reviewed them and integrated them into a three-
phase CIP validated by the World Bank. Phase I projects in the water sector totaled $3 billion, and 
wastewater treatment projects accounted for a further $2.5 billion (CIP, 2018). This included $300 
million for the construction of Bared Dam in North Lebanon, $115 million for the construction of 
Azzounieh Sam in Ain Dara, $300 million for irrigation and water supply networks in South 
Lebanon (20,000 cubic meters and 14,000 ha), $300 million for upgrading the Dora WWTP and 
$83 million for building treatment plants and collection networks around Aley (CIP, 2018).  

The participation of the private sector in the implementation of these projects has been clearly 
encouraged and defined. One-third of the funds – nearly $3.5 billion – should be allocated to large 
infrastructure projects in the form of Public-Private Partnerships (PPPs). Lebanese banks will have 
a defining role to play in PPP infrastructure projects, either through direct involvement, or indirectly 
through financing contractors or investors. However, these PPP projects should be sustainable, 
transparent and meaningful. With the updating of the PPP law in August 2017 (Law 48), Lebanon 
now has a modern law capable of circumscribing the overall shift in the prevailing economic model 
based on the issuance of debt instruments. The High Council for Privatization and PPP stands as the 
executive arm of the government in charge of tendering privatization and PPP projects. 

4. PERFORMANCE AND RESULTS OF THE SECTOR BETWEEN 1992 AND 2018 

4.1 Performance of Regional Water Establishments 

Thirty years and several billion dollars later, large regional disparities are appearing within the 
RWEs. With the country’s economy hanging on by a thread, CEDRE appeared in 2018 as 
Lebanon’s only remaining chance to finally make credible investments in its infrastructure. 250 
projects needing an investment of $23 billion would generate 178.3 million labor days. However, 
many of the projects have been on hold for a long time, and some appear to be leftovers from 
previous donor conferences, reflecting efforts that were eventually not funded. In this section, we 
will review the investments in the water and wastewater sectors by establishment.  
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4.1.1 Beirut and Mount Lebanon 

Beirut and Mount Lebanon is a 200,000 ha area, encompassing the capital city of Beirut and 533 
surrounding villages. It is the most densely populated RWE with around 2 million inhabitants, 
455,000 residential units and 373,749 subscribers (BMLWE, 2018). The current availability of 
water resources for BMLWE from dams in service is around 10.5 million m3; a volume that could 
increase to 178 million m3 once the construction of the Janneh, Beqaata and Bisri Dams has been 
completed (NWSS, 2012). As well as from the reservoirs, BMLWE takes its water from 64 springs 
(106 m3) and 270 public wells (90 m3) (BMLWE, 2018). According to the latest World Bank 
figures (2010), the Beirut and Mount Lebanon region benefited between 1992 and 2006 from 36% 
of the country’s total water investments, a figure of over $720 million, which enabled it to become 
the most successful region in terms of water management. With a tariff collection rate of 80%, a 
revenue-to-maintenance ratio of 226%, and a network connectedness rate of 93%, BMLWE is the 
only RWE that is able to support all its cost. Nevertheless, the region suffers from a very ineffective 
distribution network with only an average daily amount of 13 hours of water available during the 
year, and an extremely high number of independently working Local Committees (BMLWE, 2018). 
Today, the area of Greater Beirut, where 1.5 million people live, receives water from 
the Jeita springs (50 million m3/year) and other public wells (30 million m3/year) (Amery, 2000). 
The government plans to tap the Awali River to the Southeast of Beirut to provide the growing 
capital with 90 million m3/year of additional water, more than double its current resources. The 
water supply project from the Awali River to Greater Beirut consists of digging a 24km tunnel to 
Khaldeh, where pipes will then carry 140 million m3 of water to the Hadat and Baabda reservoirs, to 
be distributed within Greater Beirut. Currently, the Beirut-Mount Lebanon region benefits from the 
Chabrouh Dam, inaugurated in 2008, which serves the Keserwan area, where 8 million m3 of water 
are stored per year, a project that cost the taxpayer some $68 million, up from a budgeted $40 
million. Similarly, the region also benefits from 0.425 million m3 of water stored in the Manzoul 
dam ($15 million, funded jointly by Kuwait Fund for Arab Economic Development and the 
Lebanese Government) and from 1 million m3 stored in the all-new Qaysamani dam ($23 million, 
similarly funded). Apart from the Greater Beirut projects, the BMLWE invested $60 million, out of 
the budgeted $300 million, from its own budget in the construction of the Janneh Dam, where 
30 million m3 of water are expected to be stored annually once construction has finished. Next year, 
BMLWE is expected to inaugurate the Beqaata dam, with a storage capacity of 7 million m3 and 
costing an additional $59 million. As far as the planned dams are concerned, Damour (60 million 
m3 - $100 million), Azzounieh (4 million m3 - $20 million) and Mayrouba (18 million m3) are still 
at early stages of design or in the tendering phase. In the area of sanitation, the region also has 
strong disparities. While the connection rate of households to sewer systems reaches records level 
in the agglomeration of Beirut (98%), it drops to less than 35% in the Mount Lebanon area, with the 
Jbeil region being particularly badly represented (BMLWE, 2018). At present, the BMLWE has one 
functioning WWTP in Ghadir, funded by KfW (a German state-owned development bank) and the 
Lebanese government. Ghadir WWTP is the oldest but for the moment provides only a primary 
treatment that includes a simple decantation that removes most of the suspended matter.  

4.1.2 South Lebanon 

The South Lebanon Water Establishment, with its headquarters in Sidon, was set up after the 
promulgation of Law 221, which merged the interests of the four former Water Authorities of 
Sidon, Nabaa el-Tasseh, Tyre and Jabal Amel. 341 villages and 170,000 subscribers are connected 
to potable and wastewater services provided by the SLWE (SLWE, 2018). For irrigation, the 
responsibilities are vested in the Litani River Authority. The south of the country has benefited from 
14%, of the total investment ($280 million) in water between 1992 and 2006, and has a household 
connection rate to public drinking water of 86%. The SLWE has an invoice collection rate of 61%, 
which allows it to cover 69% of its operating and maintenance costs (SLWE, 2018). The south of 
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the country is experiencing significant water shortages all year round (SLWE, 2018), mainly due to 
electricity cuts that hinders continuous pumping. Several springs (Nabaa el-Tasseh and others) and 
wells (including Wadi Jilo, Kfartebnit and Fakhreddine) are able to secure 300,000 m3 for the south 
(SLWE, 2018), although 60% is unaccounted for. Many of these wells have reach depths of up to 
700 m and are very expensive to exploit. It cost $3 to pump 1 m3 to the surface, whereas SLWE sell 
it at $0.5 to the consumer, engaging in a $2.5 loss per 1 m3 extracted from groundwater. The 
activation of the Litani water projects (Canals 600 and 800) are long-term solutions to the supply 
problems in the south for irrigation. The south would benefit in future from four projected dams that 
could potentially store more than 300 million m3 per year. Although the Bisri waters (part of 
GBWSP) are supposed to be directed to Greater Beirut, the Khardali (120 million m3 - $140 
million), Kfarsir (12 million m3 - $50 million) and Ebl el-Saqi (50 million m3 - $140 million) 
projects would help considerably to fulfill the irrigation and potable water needs of the region. Their 
total budgets would cost the taxpayer some $530 million. In terms of sanitation, the South 
experiences a connection rate of homes to public drinking water networks in the order of 42%.  

4.1.3 North Lebanon 

North Lebanon is a 2000 km2 area encompassing the port of Tripoli. Around 1.25 million people 
live in this area, with 120,000 subscribers, and only 56,000 installed meters (NLWE, 2018). 
Between 1992 and 2006, the Northern region benefited from 35% of Lebanon’s investments in 
water, more than $700 million, and the area has a household connection rate to public drinking 
water networks of 65%. With a bill recovery rate of 52%, NLWE is able to support more than half 
of its operating and maintenance costs (NLWE, 2018). At the time of writing, one dam has been 
completed, two dams are under construction, and more than five are planned for the region. Brissa 
Dam (0.9 million m3 - $13 million) was funded by the Saudi Fund for Development and was 
completed in 2013; the Mseilha (9 million m3 - $55 million) and Balaa (1.15 million m3 - $33.8 
million) Dams are currently under construction and are being funded by the Lebanese Government. 
The Karkaf (20 million m3 - $35 million), Iaal (10 million m3 - $45 million), Qammoua (1 million 
m3), Bared (40 million m3 - $45 million), Dar Baachtar (55 million m3 - $67 million) and Noura 
Tahta (60 million m3 - $25 million) Dams are still in the design phases. The dam in Noura Tahta 
was agreed upon following a joint agreement between the two riparian countries of the Kebir River, 
Lebanon and Syria. With 24 hours of potable water supply per day, the city of Tripoli is exemplary 
as far as Lebanon is concerned. The municipality is the only one to have tested a PPP experience for 
the management of drinking water (NLWE, 2018), when in 2003 a contract was signed with 
ONDEO Liban. In terms of sanitation, 53% of households in the Northern region are connected to 
sewer systems. The WWTPs in Tripoli ($100 million funded by the European Bank for Investment), 
Chekka ($12 million funded by the AFD and the Lebanese Government) and Batroun (AFD and LG 
as well) have been completed and the two latter projects were inaugurated in 2018. Twenty years 
after the funding was secured, ten years after the plants were constructed, and a delay caused mainly 
by residents opposing the project they were finally inaugurated. Stations are also planned in Abdeh 
(Arab funds) and Mechmech ($10.5 million - Italian funds).  

4.1.4 Beqaa 

The Beqaa Valley is a 4167 km2 area encompassing a fertile valley, which is known as the 
granary of the country. Around 780,000 people live in 330 villages in this area with 78,860 
subscribers (BWE, 2018). Water is tapped from 42 springs and 231 public wells, producing 
68 million m3 per year (BWE, 2018). Between 1992 and 2006, the Beqaa received only 2% ($40 
million) of Lebanon’s total investments in the water sector, making it the region with the country’s 
worst record in water management. With a connection rate of households to public drinking water 
networks of 68% and a recovery rate of only 35.1%, BWE can only support 13% of its operating 
and maintenance costs. The Beqaa is still suffering from major shortages, averaging 14 hours 
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supply per day all year round. The region is home to the first and largest dam ever built in Lebanon, 
the Qaraoun Dam over the Litani River, which stores 220 million m3 per year. However, citizens 
and farmers in the region hardly benefit from its waters, most of which are sent towards the pilot 
project in Jezzine, the Canal 200, and towards the three power plants of Markaba, Joun and Anane, 
leaving a small remaining portion to the partially implemented Canal 900 project. Only 2,000 ha out 
of the 23,000 ha that were planned for irrigation in West Beqaa were actually being watered in 
2002. None of the projected irrigation networks of the Litani (Canals 600 and 800) would benefit 
the Beqaa. However, three other planned dams would greatly enhance the irrigation potential of 
central and northern Beqaa. The Massa Dam would store 8 million m3 of water at a cost of $11 
million, the Younine Dam would hold 25 million m3 at a cost of $75 million, and the Orontes (Assi) 
Dam had a capacity of 37 million m3 and would cost $226 million. In 2018, the Yammouneh Dam 
was inaugurated, storing 1.2 million m3 and costing the Lebanese Government $13 million. The 
latter was agreed by Lebanon and Syria through a protocol agreement signed in 2002. In terms of 
sanitation, only 41% of households in Beqaa are connected to sewer systems. The Beqaa has several 
active WWTPs: Baalbek (funded by the International Bank for Reconstruction and Development), 
Yammouneh (funded by the Lebanese Government), Jeb Jennine (funded by the Inter-American 
Development Bank) and Zahle (funded by Italian money). Other stations are located in Ablah, 
Ferzol, Machghara and Saghbine. Feasibility studies are in progress to build a station at Hermel, 
funded by Italian money, and in Laboueh and Brital-Chmestar-Temnine. The WWTPs along the 
Litani Basin are very important for alleviating the residential and industrial pollution of the waters. 
The Zahleh WWTP, for instance, recycles 15,000 m3 of wastewater per day, saving 50 tons of 
pollutants that would otherwise be thrown into the Litani. 

4.2 Results by sub-sector 

4.2.1 Potable water 

The public drinking water sector in Lebanon is poorly managed, since in the majority of cases 
the water is rarely drinkable. People rely more and more on bottled water for their potable usages 
and on water tankers for other household usages. This is mainly due to the ruined networks, leaking 
wastewater, and personal storage of water in rooftop reservoirs, which is intended to compensate for 
discontinuities in service. In the aftermath of the Lebanese civil war, the existing potable water 
facilities were limited to incomplete networks in main cities and other smaller networks in other 
Lebanese regions (CDR, 2018). The water insufficiency was accompanied by the increase in the 
underground and surface water pollution resulting from free wastewater discharge, yet creating 
health-threatening and environmental problems (CDR, 2018). Although 79% of households are 
connected to public networks, hardly anyone in Lebanon effectively receives a continuous service, 
and shortages can reach 21 hours a day in Beirut during summer. Gaps in the public sector have 
allowed the rapid growth of private water providers: 75%, of water expenditures, or $300 million, 
goes towards feeding the private sector. The problem is not just a financial one in terms of loss of 
profits to the state, but more importantly it is a problem of mismanaging the strategic resources of 
the country as a whole. Most private providers will draw water from the aquifers surrounding Beirut 
and charge for the service. Although companies providing bottled natural mineral water take their 
water from mountain springs, they represent only a small percentage of the volume compared to 
other bottled filtered water vendors who are competing in the market and who draw water from 
various wells or sources. In addition, private water tankers supply an average of nearly a third of 
individual residents in the summer, and the number of suppliers to schools, industries and hotels 
virtually throughout the year has grown dramatically over the last decade. Unfortunately, barely 
forty of these water tanker companies are registered on the ministry’s website as being authorized to 
sell tested and safe potable water. Private suppliers tap their water from one of the 42,000 private 
wells spread across the country, where there is no control over the quality of the water from the 
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Ministry of Public Health, and where salinization occurs due to the intrusion of seawater from the 
coast. The government finds itself in a delicate situation, unable to fight against the illegal 
exploitation of resources, yet unable to provide sufficient quantities of water itself. 

Despite more than $2.5 million invested since 1990 in the potable water supply sector alone by 
the MEW, the government and the donors, their efforts remain largely insufficient. The quality of 
water, if the consumer receives it at all, remains below potable standards, and bacteria infect most 
of the public water supply. The inefficiency of bill collection deprives the RWEs of a significant 
amount of revenue, preventing the recruitment of the additional staff needed to ensure optimum 
management of resources and infrastructure. Meanwhile, unaccounted for water exceeds 50% in 
some areas, posing a real technical problem to the RWEs. There seems little point in paying a large 
sum of money to build a dam that will hypothetically store millions of cubic meters of water if more 
than half of it is be lost in the leaking networks. Already, of the 17 dams and 23 lakes planned by 
the MEW to solve the water storage problem, only the dams of Chabrouh, Brissa, Manzoul, 
Qayssamani and Yammouneh, in addition to the Lake of Kouachra, have been opened in a twenty-
year period, despite the fact that Lebanon’s government has embarked on a strategy to build dams 
and increase storage capacities to overcome the country’s water deficit. Lebanon has for some time 
been experiencing an irregular rainfall coupled with long periods of drought. Although an average 
of 800 mm of rain per year falls over Lebanon, 75% of this falls between January and May, 16% 
between June and July, and only 9% between August and December (Comair, 2008). In addition, 
intermittent rivers, which for the most part remain dry in the summer, characterize the majority of 
western basins. This means that the water flows in riverbeds as flood runoff, with little potential for 
exploitation. The ministry’s water initiatives could theoretically provide 850 million m3 of water per 
year to the country, given a cash injection estimated at about $1.3 billion (Gharios, 2009).  

4.2.2 Irrigation 

The agricultural sector in Lebanon relies upon individual initiatives under a liberal and open 
economic system (CDR, 2018). It accounts for 4% of the national income and 6% of the national 
labor and may reach 25% in some rural areas, where it contributes up to 80% of the GDP (CDR, 
2018). Irrigation water needs are estimated at 810 million m3 (CDR, 2018) and consumes around 
61% of Lebanon’s water annually (NWSS, 2012), although only 9% of the investments target this 
sector. In fact, only $200 million has been invested in irrigation projects since 1990, and the 
policies of irrigation appear to be abandoned by a government that lacks a national agricultural 
policy, despite the fact that this sector is the main source of water consumption and wastage in the 
country. Between 1992 and 2018, around 27,000 ha of agricultural lands were rehabilitated by the 
CDR through a World Bank’s loan allocated for the rehabilitation of irrigation projects in Qasmieh 
(3,600 ha), West Bekaa (2,000 ha), Yammouneh (4,500 ha), Danniyeh (4,400 ha), Akkar el-Bared 
(1,500 ha) in addition to medium and small projects in the North and Mount Lebanon (7,500 ha) 
and in the South (3,200 ha) (CDR, 2018). Apart from the lack of resources, the irrigation sector also 
suffers from institutional duplication and fragmentation of responsibilities. Various institutions 
intervene in the definition of priorities and the execution of projects, leading to a disruption in the 
chain of responsibility and disagreements on priorities. The MEW, the RWEs, the LRA and the 
MoA all participate, collectively or individually, in the management of irrigation water (Gharios, 
2009). Several problems exist between the authorities cited in terms of the prioritization of surface 
water or groundwater. Irrigation consumes almost 1 billion m3 of water per year, almost double the 
industry and domestic use combined, half of this value being exported in fruits and vegetables 
virtual water (Riachi, 2013). However, the overexploitation of irrigation water is explained by 
leaking networks and the traditional techniques still used by farmers. At the moment, barely 
112,900 ha of land are irrigated, despite the country’s potential irrigation area of 248,000 ha (FAO, 
2008). Litani’s irrigation projects date back to the 1950s, when the LRA first came into being in 
1954. The Canal 800, which is now back in progress, had already received a first loan of $8 million 
from the WB in the 1970s before the occupation of South Lebanon put this project on hold 
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indefinitely. In 1998, donations and loans were granted by KFAED for the modernization of 
primary irrigation studies, but it was not until 2002 that the construction of Canal 800 became the 
subject of a law passed in parliament. Despite this, several study updates were delayed in the 
execution of the project, which would allow the transfer of 110 million m3 of water from the 
Qaraoun Dam, of which 90 million m3 would be provided for the irrigation of twelve areas totaling 
15,000 ha. Construction of the 52 km main conveyor is under way and works have reached Qleiaa 
village levels at the time of writing. The project will be financed to the tune of $183 million by the 
Arab Fund for Economic and Social Development (AFESD), KFAED and the Lebanese 
government. None of the other three Litani projects, notably the Canal 600, which was expected to 
irrigate the Nabatiyeh region from the unconstructed Khardali dam, seems to have secured the 
necessary funds for investment. 

Gravity irrigation accounts for 64% of the techniques used, and the modernization of irrigation is 
struggling to find acceptance (Gharios, 2009). The lack of means to implement these techniques 
and, especially, the lack of training and awareness of farmers in the preservation of the resource, are 
decisive factors. No budget has been allocated for advertising campaigns and no investment has 
been made to train young farmers in new techniques, especially for farmers who over-irrigate their 
land by as much as 300%. If farmers were to update their irrigation techniques, the agricultural 
demand for irrigation would drop 20% from 9,000 m3/ha annually. In Lebanon, the source of 
irrigation water comes in almost equal measure from groundwater and surface water. Due to the 
delay in the execution of the MEW dams and lakes, which are supposed to regulate shortages, 
farmers often resort to drilling private wells, which contributes to the lowering of groundwater 
levels and therefore represents a major threat to the sustainability of the country’s water resources. 
Incomplete network coverage, water rationing and other shortfalls in the public water supply system 
have also helped bring this situation about. The techniques used have a negative impact on the 
quality of the groundwater, with high levels of salinity on the coast, and high levels of pollution in 
inland agricultural areas. The modernization of irrigation is an urgent priority, and investment in 
Lebanon’s water sector must also go into improving irrigation.  

4.2.3 Wastewater 

The 1982 Wastewater Master Plan (updated later in 1994) defined centralized treatment plants 
serving relatively large drainage basins (CIP, 2018). Until early nineties, the wastewater facilities 
were limited to old networks scattered across the country (CDR, 2018). The major cities were 
equipped with incomplete wastewater networks with no treatment facilities, while smaller 
communities lacked both wastewater networks and WWTPs (CDR, 2018). As a result, the ground 
and surface water pollution exacerbated day after day, yet creating health-threatening and 
environmental problems (CDR, 2018). The Capital Investment Program, which was presented in 
April 2018 at the CEDRE conference, provides $2.7 billion in investments for the sanitation sector. 
These investments represent 12 to 15% of all CIP investment programs, and are among the highest 
priorities. The aggregate value of projects accomplished to date by the CDR in the wastewater 
sector totaled $745 million (CDR, 2018). Lebanon suffers from a very high rate of untreated or 
insufficiently treated wastewater, polluted by leaching from septic tanks, untreated hospital waste, 
motor fuel and fuel leaking from gas stations, as well as agricultural non-point source pollution. 
According to the CIP (2018), 71% – or 300 million m3 of domestic wastewater – is ejected 
untreated to the environment. In the absence of suitable networks, wastewater is either stored in 
leaky septic tanks, the lack of maintenance of which often renders them obsolete, or directly 
discharged into the country’s waterways. When waste is collected in the sewers, it is discharged 
into the sea through sea outfalls or in rivers due to the lack of any connection to the existing 
WWTPs. This pollution is now rendering groundwater sources unusable and is directly affecting the 
quality of the environment. Lebanon is discharging nearly 105 million m3 of wastewater directly 
into the Mediterranean Sea, a problem that goes beyond the borders of the country and causes 
concern to all the Mediterranean countries. This negligence is all the more ironic given that more 
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than $500 million has been injected into the sector since 1990, yet only 5 million m3 of wastewater 
is currently being recycled. More than half of the sanitation budget has been allocated to the 
construction of WWTPs, but only 15% of the budget was spent on the construction and overhaul of 
sewage systems. This work is now long overdue, and for the moment, apart from Greater Beirut, the 
degree of connectedness to sewer systems in the rest of the country is less than 50%.  

In 2012, the MEW launched its National Strategy for the Wastewater Sector (NSWS) as part of 
the National Water Sector Strategy (NWSS). It estimated that $1.3 billion would be needed to 
achieve a treatment and collection rate of 90-100%, apart form the $1.1 billion needed to restore the 
Litani pollution. The Lebanese government adopted the NSWS in 2012 through Resolution 35. 
However, this is not the first time that Lebanon’s public authorities have set up a large-scale 
wastewater treatment program. In 1994, the MEW developed a sanitation program that called for 
the construction of twenty large WWTPs (12 on the coast and 8 in the hinterland), which would 
treat 80% of the country's wastewater by 2030 in conjunction with one hundred small treatment 
stations. Of the twenty large WWTPs, only nine have been built, and not all of them are working 
effectively. Indeed, like the station at Tripoli, which cost $100 million and is still barely 
operational, most WWTPs have trouble getting off the ground because the political climate does not 
favor their operation. But everything has a cost, including non-functioning equipment. 

5. DISCUSSION 

The high number of institutions, the fragmentation of decision-making, the lack of 
responsibilities, and unhelpful political practices lie at the heart of the problems related to water 
management in Lebanon (Riachi, 2013). Despite the extensive number of actors involved in the 
management of water in the country, no one is effectively or holistically managing the resource. 
The existing legal framework for the Lebanese water sector is not well organized and it is not 
structured in such a way as to avoid mismanagement and the overlap of responsibilities (CAMP, 
2003). Today, Lebanon suffers from a vague and complex legal and strategic framework, 
particularly as regards the precise attribution of the roles of each actor (Gharios et al., 2020):  
 The Ministry of Energy and Water (MEW) defines the political and strategic framework of 

the sector 
 The Regional Water Establishments (RWEs) are in charge of the management of services 

under the supervision of the MEW 
 The Council for Development and Reconstruction (CDR) ensures the running of delegated 

sanitation infrastructure projects for the MEW under external financing; 
 Municipalities, historically competent authorities in the field of sanitation, still intervene in 

the sector, particularly in terms of the establishment of evacuation networks and the 
management of wastewater treatment plants. 

 Local Committees (LCs) were created during the war, between 1984 and 1990, to cover the 
absence of the government. Out of the original 209 LCs, between 40 and 50 are still 
functioning. 

The coordination between the above-mentioned administrations is questionable, especially when 
the chain of command differs among them: the CDR reports directly to the Council of Ministers, 
but the Council for the South reports only to the head of parliament (Riachi, 2013). Responsibilities 
often overlap between central and local authorities and lead to the fragmentation of accountability 
(Gharios et al., 2020). The problem of vague and complex distribution of roles directly affects the 
performance of the actors. The fragmentation happens at different levels such as the planning, 
financial, or sectoral levels. Indeed, there is big gap in the planning decision-taking between the 
CDR and the respective ministries (MEW, MoA, etc.). Moreover, discrepancies occur at the 
financial level between the Ministry of Finance, the Court of Audit, and the respective RWEs and 
LCs. At the sectoral level, the Ministry of Agriculture would prioritize for instance irrigation over 
potable waters, and the Litani River Authority would prioritize surface water over groundwater. As 
far as water management is concerned, the responsibilities of the RWEs of the Beqaa and the South 
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blend with those of the LRA, which maintains its responsibilities for irrigation infrastructure in the 
river basin leaving the WEs with authority on potable and wastewater only (Gharios et al., 2020). 
Gaps exist between the MEW and MoA at several levels: the primary and secondary irrigation 
canals are under MEW responsibility while the tertiary ones are under MoA responsibility. 
Meanwhile, the responsibility for hill lakes is divided between the MEW (lakes that are larger than 
100,000 m3) and the MoA (lakes smaller than 100,000 m3).  

As far as irrigation networks are concerned, apart from the two ministries concerned, other 
institutions are also to some extent involved, expanding the problems of overlapping 
responsibilities: the General Institution for Alternative Agriculture is intervening in the former 
druglands of Baalbeck and Hermel, the Central Fund for the Displaced is seeking a role in the 
former displaced areas of Aley and Chouf, and the Council for the South is intervening in the 
former occupied areas of Marjeyoun, Jabal Amel and Tyr (Gharios et al., 2020). Finally, where 
water quality is concerned, there is a clear overlap in responsibilities relating to testing, monitoring, 
and setting standards between the MEW, MPH2 and MoE, leading to in-fighting and lack of 
accomplishments or accountability. Although Law 221/2000 clearly attributes these roles to the 
MEW, Law 444 – concerning the protection of the environment and published later in 2002 –
attributes the same roles to the MoE. This law gives the two ministries concerned the opportunity to 
issue joint decisions concerning the protection and management of water (Gharios et al., 2020). No 
decision of such a kind has been published as yet, usually because of political conflict between the 
two administrative entities. Meanwhile the ministries of environment, agriculture, and industry are 
relegated to secondary roles despite their potentially important role in managing water resources. 

6. CONCLUSIONS 

Many changes have taken place in Lebanon’s water sector since 2018. These changes include the 
appointment of five new directors at the RWEs and the LRA, the elaboration of an extensive CIP 
that includes many water-related projects, the CEDRE conference at which more than $3 billion 
was pledged for water infrastructures, and finally the formation of a new government.  

At ministry levels, an update of the NWSS has been under revision since 2018 to develop a new 
dimension for the water sector. In 2012, that NWSS lacked any indicators of success because there 
was no capacity to measure it. Since 2012, progress has been made on the distribution of potable 
water and on the development of dams. However, less progress has been made on wastewater and 
irrigation. Finally, at the RWEs level, the various investment plans that were set out for the water 
sector in Lebanon have scarcely reached their goals in ensuring additional water supplies or 
reducing pollution. Despite the fact that the government proposed to clean the Litani River, and 
$733 million were approved by the Finance and Public Works committees and the Parliament in 
2017 to do this, it is still unclear today how much of that plan has been put into action (Farajalla, 
2019). On April 23, 2019, the first assessment report on LRA action for the past year, under the 
direction of the newly appointed GD, was presented at a joint press conference. This report, 
prepared by the Commission and the LRA, lists the measures already taken to limit pollution on the 
Litani River and Qaraoun Lake, and presents a complete assessment of environmental damage 
accompanied by maps. This document lists 40 million m3 of wastewater flowing into the river due 
to 50 years of neglect, 1000 industrial plants polluting the river, 8000 ha of agricultural land 
irrigated by sewage, and 69,000 Syrian refugees who have taken up residence there. Finally, the 
rehabilitation program implemented to date has not secured yet an adequate water resources 
management system (CIP, 2018). The state of the water supply and sanitation sector in Lebanon is 
not in line with the level of economic development reached by the country (WB, 2010). Despite the 
several billions of US Dollars invested in the potable, wastewater, and irrigation sectors of 
Lebanon, and despite the relative efforts in ameliorating the situation of the networks and the plants, 
                                                 
 
2 Decree 8377/1961: Organization of the Ministry of Public Health (MPH) 
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and despite the high collection rate and cost recovery scored by BMLWE, the service providing 
does not seem to have progressed considerably to attain yet international standards of water and 
sanitation. 
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