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Le Marché du Solaire au Liban

«Le plan solaire estlat r aducti on concr te de | 6Union pour
avanc® dx=»dédladalt) ehti Guaino, Conseiller spécial du Président de la république francaise
et chef de la mission interministérielle UPM, lors du Forum de Marseille du 27 mai dernier, en

pr ®sence du Docteur Ahmad Masab6Deh, secr ®t aire

ministre égyptien du commerce et de l'industrie, ajoutait : les dossiers avancent.

Au sein de | 6UPM, 1| e Li ban dpmnslatéaligatior des abjectifpdu BESMVI
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Le Li ban est g®ographi quement bi en pl ac3®00 phour

doensoleillement, un fl ux s o3 uensokilemenygobal jeumalier del
4,8 kWh/m®. Mais, malgré une croissance récente du marché des chauffe eau solaires de 15% par an,
les EnR restent marginales dans son bilan énergétique : 1%, alors que le pays supporte une forte
dépendance vis-a-vis des énergies fossiles importées.

Dans ce contexte¢eftel ®Ktntd®@r Surdée march® sol aire

de

au

g®

t

l es enjeux tant en termes de p®n®tration du march

nécessaires dans la durée, pour installer et fiabiliser cette filiere et pour atteindre les objectifs
ambitieux fixés par le gouvernement libanais : 12% en 2020 part des EnR dans le bilan énergétique
national.

Barri res techniques et sociales ° franchir, nor ma

nouvelles pistes de progres intéressantes a suivre et a développer. Telle par exemple la GRS
(Garantie de Résultat Solaire) peu utilisée et qui mériterait une diffusion large apres son introduction
reussi e dans |l e projet dOEfficacit® Eeseutiem @utFFEMU
et 5 ans de suivi satisfaisant a Zouk.

Nouveaux usages aussi : Eau chaude solaire certes, mais aussi chauffage, mais aussi climatisation
fortement consommatrice do6®l ectricit® pour | e

mise en place de comptage pour une répartition claire des charges entre les différents bénéficiaires.
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moment
la sp®cificit® de | durbanisme | ibanai s, |l e d®Vvel

(o]

PPE

I nd®pendamment de | 6i nt ®rt°achemv i rdhaetnteent al®] ®men | d®

développement du solaire au Liban : gains économiques autorisés par une maitrise de la facture

®nergie dont | 6i mpact sera positif sur |l a bal a

dans un contexte
déempl ois induits.

De pl us, S i |l es i mpo
dé®volution rapide du march®,

Enfin, au terme de cet éditorial, pour le succés de cette politique du développement de EnR décidée
par |l e gouvernement l i banai s, je forme des vi
collectif fructueux entre les divers acteurs des EnR existants au Liban, certains avec des compétences
anciennes et dot ®s d &anus plsseécemuhent sbr ielsugety maisdrés anativés. e s

Jean-Marie FRAYSSE

Conseiller

Direction de I'Action Internationale
ADEME
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Introduction

Lebanon is a small Mediterranean country of 10452 &md four million people. The
country has a narrowaastal strip 220 Km long accommodating 2/3 of the population and
more than 75% of the economic activityebanon is a country without fossil energy. Some
LINE A LISOGAYI NBGSItSR GKS SEA&GSYOS 2F 24t
the northern coastand some gas layer along the southern coast.

Lebanon is well situated to profit from solar energy, especially in its thermal form.
The annual solar flow is about 2200kWH/rThe daily solar irradiation reaches 4.8kWHh/m
Despite a noticeable gwth of the solar water heater (15% annually), the part of REs in the
energy balance sheet of the country is still marginal and does not go beyond 1% (3% if Hydro
is included.

But the interest for the REs is growing as the prices of fossil fuels lau@ra higher
and higher. Here we must stress that the government of Lebanon in its ministerial
declaration said that the part of renewable energies should reach 12% of the total energy in
2020.

This study was implemented by ALMEE in collaboration wighQrder of Engineers

and Architects; . SANHzi FyR GKS ! 3SyO0S RS t QI9Y@ANRY

CNlyOSe¢d LG A& FAYSR 0 NBOGASgAYy3d GKS az2ft
well as to quantifithe installed capacity and €of the Lebanese market.

The enquiry was not achievable due to the lack and contradiction of information
provided by the companies. Not all the companies accepted to answer the questionnaire.
The answers themselves are not fully reliable. It is impdrtamote that this report reflects
the responses of the companies as provided, mott necessarily reflect the actual market
status.

Nevertheless this study is a valuable contribution in analyzing the needs and the
barriers showing what have to be done increase the part of renewables between the
energy sources, because a lot of funds and support is on the way from EU, World Bank,
D¢%ZX YR ¢S Ydzad 06S LINBLI NBR YR NBIFIRe&z |

Increasing awareness, green market trendjlac2 ¥ St SOGNA OA G & = X
drivers, while the lack of incentives and strategies are still the main barriers.

Finally, all the stakeholders should collaborate in laying down a comprehensive plan
to encourage the development of REs in Lebanonalil their forms as well as the
development of the local manufacturing of the systems creating employment and some
independence in the supply of equipment.

Rabih Khairallah
Head of Mechanical Section
Order of Engineers and ArchitecBeirut
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The survey examining the Solar Thermal Market in Lebanon covers the
years 2007, 2008 and 2009. It complements earlier sygtaken beginning in
1994. Thirty five importers and/or manufacturers were identified as working in
the local market; among them twerdiyvo answered the call (see the detailed
list below). The data and figures quoted in this survey come from information
provided by the surveyed businesses.

The survey helps identify the major characteristics and trends of the solar
water heater market. Stakeholders from the public and private sectors can use
this information to determine how best to operate in Lebanon.pbrtant
trends in the Solar Thermal Market include:

1 Low temperature applications of solar thermal technology dominate the
market. Medium and high temperatures applications are nonexistent in
Lebanon.

1 An appreciable expansion of this market with a growditerof 15% over
the three last years. Despite that, the country lags behind some of its
neighboring states.

1 The inversion of the ratio of importers to manufacturers with a large
increase of the importers. The increase in imported solar water heaters
(SWH) is detrimental to the manufacturers and the products
manufactured or assembled in Lebanon. Note particularly the invasion of
{21 Qa FTNRBY [/ KAYlF 2NJ ¢dzNJj Sex 2F0Sy
those manufactured locally. Fifty percent of the marketswarnered, in
2009, by a sole importer and a sole manufacturer.

9 The continuous development of the individual SWH to the detriment of
the collective one. This has the potential to limit the market in the long
run in highly urbanized Lebanon.

1 The lack of ceification, control and «Guarantee of Solar Reswltoften
results in confusion and substandard performances.

1 A new vacuum collector has been developed that makes better use of
space and is more efficient overall, but also risks harmful overheating
during the summer.

1 Though a doublkeircuit forced SWH has been developed, an inexpensive,
opencircuit thermo siphon SWH prone to tartar scaling, icing and lack of
water dominates the market.

1 The rate charged for power supplied by EDL has remained constaet sin
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1994, while the informal sector offers a floating price for fuels and
power. This makes profitability analysis for the solar thermal market
difficult.

CAylLfftes 28 g2ddR tA1S G2 GKIy]l (GKS$
al nidNR &S RBEMERRcE)Saslel §s thie Order of Architects and
Engineers of BeiruMechanical Section, without whom this survey could not
be achieved.
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Society Name
Adaco

Aquatherma

axiome

Dawtech

Ets.Adib Bahnam
Fakih

Falcon Win Trading
Ghaddar trade&dustry
Georges khoury & co
GMG Tabbouch sarl
Mawared&Constractior
sarl

Fares Molaeb Compan
Red Tops

Sader Est.

Sawan Solar Systems
Sky Energies

Soltech

Sdarnet sarl

Sun island

Tfeilysolar energy
Webco sarl

Zreik Technical Center

so-lar en-er-gy

Energy from the sun which is
converted into thermal or
electrical energy

Contact
Adel Abou Habib

Charbel El Hachem

Marc Flaman
Wissam Daw

Bahnam Bahnam

Bassim Fakih
Assaad Slaiby
Sahar Ghaddar
Joseph Elias
Mikael Yazbek

Hanna Aka
Fares Molaeb
Abdo Hajj
Georges Sader
Elie Sawan
Gilbert Zabbal
Kamel Shirkawi
Jean Paul Sfeir
Khattar Daou
Sami Tfeily

Maher EL Baba
Walid Zreik

Address
Jedeideh
zalka
Sodeco

Furn elchebbalt

DORA
Nabatieh
Zahleh
Ghazieh
Bouchrieh
Tripoli

BeiruDora
Beisour
Brummana
Fanar
Zgharta
Baabda

Bir Hassan
Mansourieh
Dmit
Nabatieh
Bir Hassan
Tripoli

Phone Fax

01 89050C
01 90129¢
01 20092¢
01 28868¢
01 26810C
07 760391
08 910521
07 22195¢
01 90010C
06 44278¢

01 25575¢
05 57042(
04 96187¢
03 899884
06 62640z
05 45656¢
01 83801z
04 532927
05 720472
70 72012¢

01 85006¢
06 20256¢

01 804485
01 901295
01 200929
01 288688
01 260006
07 530856
08 911000
07 220512
01 900200
06 442789

01 255400

04 960476
01 890883
01 681421
05 457968
01 854093
04 532937
05 720473
07530330

01 853711
06 202566

ADEME

Email
adaco@cyberia.net.lb
info@Agquathermaeng.com
marc@axionsarl.com
dawtech@dawtech.com
bahnam@cyberia.com.lb

fwt@hotmail.com
redaghad@inco.com.lb
josephe@gkhoury.com
mikaelyazbek@hotmail.con

info@kyprossolar.com

redtops@inacom.lb
georgesader@gmail.com
sawan_est@hotmail.com
gilbert@skyenergies.com
soltechlebanon@live.com
info@solarnehline.com
info@sunisladiolcom
sunshine_solar@hotmail.cq

webco@cyberia.net.lb
zreikw@inco.com.lb
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1. Analysis of théActual Energy Situation

1.1  National Energy Policy

Lebanon is a country largely devoid of fossil energy. Exploration has
revealed the existence of oilfields in the Bekaa West plain as well as offshore
along the North coast. A bill to open this market twetprivate sector in the
form of DBOO or DBOT is currently in development.

Lebanon has some waterways and suitable sites that have allowed the
exploitation, at different levels, of several hydroelectric power plants (about
fifteen with a nominal power o280 MW). The country also benefits from
neighboring oil producing countries and keeping privileged relationships with
them. Itis linked to some of them by pipelines (Iraq and Saudi Arabia) running
into two oil refineries (Tripoli in the North and Zahranithe South on the
Mediterranean Sea, actually not in operation). In the same context, one must
notice that Lebanon is a country almost totally electrified and that the
electrification rate is one of the highest in the Region (> 98%).

The institutionalentity in charge of the energy sector is the Ministry of
Energy and Water (MEW). It issues carbohydrates import licenses to private
companies (22 companies at present), establishes fuel specifications, fixes their
prices and controls their quality and tmestoking and distribution security.

For some years now, MEW has been importing the fuel allotted to
G9f SOUNDAGS Rdz [AOFYE 695[0 2F BKAO
autonomous office which has the monopoly of the electric power generation,
transportation and distribution. Since the end of hostilities in 1990, the
3dz00SaaA@S 3A20SNYYSYGaQ YIFAY LINR2NR
energy sector which suffered greatly during twenty years of war. Later, there
gl a Y2NB T2 Odzagroltlyto saffisfy thé iSoteashiNdeenand for
energy and to insure a secure and stable supply, a necessary condition for the
economic development of the country.

3 I www.almee.org
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On the other hand, the policy of fixing energy rates based on relatively
low prices, seOl f t SR £ &a20Af LINAOS&AZ¢ Kl a Ay
efficiency and encouraged waste.

In this context, one must note that EDL suffers chronic losses in its
financial year that, for the sole year 2009, came to more thae and half
billion in U.S. $. This was due to the cumulative effect of the hugeteximical
losses estimated at 40%, of payments arrears, and of a price policy which does
not reflect the real generation cost: Electric power billing is done by parts of
100 kWh; the first three parts are billed at prices still lower than the marginal
cost of electric power generatioftable 1).

Tarifs de I'électricité BT

Consommation Tarif Tarif
kWwh/mois LL / kKWwWh a / k
<100 35 0.026
101-300 55 0.041
301-400 80 0.060
401-500 120 0.090
>500 200 0.150
Petite industrie 115 0.086
Agriculture 115 0.086
Public 140 0.105

Tarifs de I'électricité MT

Industrie 320 | pointe 0.240
Hotellerie 112 normal 0.084
80 nuit 0.060

Table 1: Electricity Tariffs in Lebanon (2010)

1.2  Figures and Trends Related to Energy Consumption

The energy sectatructure did not change in 2009; almost 98 % of our
primary energy needs were imported. These imports are mainly based on oil
by-products(figure 1)

9 I www.almee.org
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Repartition de I'Energie Primaire 2009
APP Bois,EnR Hydro GPL

1%_\2% 0 3%
Fioul
21%
Charbon /)

2%
Carbureac. —————
2%

Figure 1: Repatrtition of primary energy in Lebanon (2009)

In 2009 the total supply in primary ergy reached 6,735 KTOE, an
increase of 3.5 % yearly since 2000 (figureag)s represented 26%, gas 42%
and fuel oil 20%, i.e. almost 88% of the total for only these three products

Renewable energies (solar, wind, biomass, micro and Pico {pjants)
despite a geographical and so@oonomic context favorable to their
development, remain marginal (almost 1 %) in the energy balance sheet of our
country (figures 3 &4)

The primary energy consumption per capita (1,700 kOE/cap.year) remains
lower thanthe world average (1,900 kOE/cap.year) and represents 1/3 of that
of the EU and 1/5 of that of US or Candtigure 5)

10' www.almee.org
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Evolution Approvisionnement Total en Energie
Primaire (ATEP) 1992-2009
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Figure 2: Evolution of primary Energy total supply (192@09)

Production of Energy from Res(including
Hydro)

_ 24.606

— 16.904

World

OECD

.
Mtoenon oecD 7.701

Middle East . 0.878

| 0.2

lebanon

Figure 3: Energy generation from RE sources
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Production of hydro energy
264.74
156.52
Mtoe
108.23
faWal= 1. 95
005
Lebanon Middle East non OECD OECD World
Figure 4: Hydreenergy generation
TPES/population ( toe/c) ATEP/H
(tep/h)
4.64
2.86
1.7 1.82
I I l
Lebanon Middle East non OECD OECD World

Figure 5: Primary energy consumption per capita
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In 2009, the national energy bill reached $3,134 million, which
represents more than 12 % of the GDP. It has multiplied by three since 2000
(figure 6)

EVOLUTION DE LA FACTURE ENERGETIQUE 1993-
2009

3500

3000

2500

1000

500

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Figure 6: Evolution of eneggbill 19932009

This is due to the combined effects of the rise in oil prices, the growth of
energy demand per capita and the demographic growth.

The analysis of the final energy budget shows that the transportation sector
consumes the most energyplfowed by the residentialertiary sector(figure
7). The industrial sector remains the less consuming as it is based on
transformation industries withveak energy content.

13| www.almee.org
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VENTILATION ENERGIE FINALE

IEL 25%

TRANSP

RESIDENTIEL+TERTIAIRE 30%

Figure 7: Repatrtition of endise energy by sectors

If gas use isirhited to transportation, ga®il is used, in addition, in
industry, heating and the hundreds of diesel generator sets disseminated all
over the country to produce electricity in complement of the electricity
produced by EDL. The final electricity analysstablishes that the thermal
L2 oSN LXIFyiaQ STFFAOASYOASa R2 yz2a 32
on the high voltage and distribution networks are far from being negligible
(estimated at 15 %).

In 2009, electric consumption amounted to 1500gWh (12,000 gWh
distributed by EDL and 3,000 by the independent generator @efgie 8) It
represents only 18% of the final energy budget despite a 98% electrification
ratio.

14| www.almee.org
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Consommation Totale Electricité¢ GWH ( EDL et Groupes
Electrogénes privés ) en 2009

-9

Figure 8: Electricity total consumption (2009)

EVOLUTION DE LA PRODUCTION D'ELECTRICITE ( distribuée par
I'EDL hors Groupes Electrogénes)

12000
_~total_ S—
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Figure 9: Evolution of electity generated by ED{19752009)

The hydrepower share was only 5% (figure9 and 10), and is in
continuous decline compared to the thermal production (10,188 gWh).
Recurrent problems, related to demand outpacing generationwasl as

15| www.almee.org
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persistent problems at the level of power transportation and distribution, force
the country to supply power to a part of the North and the Bekaa from Syria
and Egypt (1,116 gWh i.e. 7 % of its global consumption) through two
interconnection line20 kV in the North and the East of the country.

Répartition de I'Electricité distribuée par I'EDL(GWH)

B Thermique
B Hydraulique
B Import Syrie

B Import Egypte

Figure 10: Repatrtition of electricity distributed by EDL by
generation source or by import origin (2009)

The annual electricity consumption amounted, in 2009, to 3,200 kWh per
capita, that to say 1/®f the consumption of the EU countries or 1/5 of that of
Canada or the United Statésgure 11)
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Figure 11: Electricity consumption per capita in Lebanon in
comparison with world other regions

The rate of energy intensity of 0.25 TOE/$1,009uffe 12) is superior to
that of the developed countries (0.17 TOE/$1,000), despite the weak energy
consumption per capita and industrial sector structure based on light industries
with low energy use. This can be explained by consumer behavior, the poor
condition of energyconsuming industrial equipment, the transportation
aSO02NNa ALISOAFAO aildNHz2OGAZINB |yR (GKS
rational energy management.

17| www.almee.org




