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AN ABSTRACT OF THE THESIS OF
Hamed Beheshti

for

Master of Science in Environmental Sciences
Major: Environmental Policy Planning

Title: Exploring Renewable Energy Policy in Lebanon: Feed-in Tariff as a
Policy Tool in the Electricity Sector

This thesis presents the mechanism of “Feed-in Tariff” for electricity generation
from renewable energy sources and applies it to the electricity sector in Lebanon. The
global trend towards more environmental friendly technologies dictates that countries
implement new policies for cleaner energy production. I will examine one of these polices
for the electricity sector in Lebanon. This thesis attempts to determine whether a feed-in
tariff is a proper policy to accelerate the transition to renewable energy sources in
Lebanon.
Specific research techniques include the analysis of original documents received from
different electricity stakeholders in the country and a wide range of interviews with
members of parliaments, mayors, industry owners, distribution companies and scholars
who are, or have been, actively involved with the issue. In addition, an extensive
investigation of archives and articles from local and international publications was carried
out.
This thesis provides for a more comprehensive understanding of the complexity of
the current electricity sector in Lebanon. It surveys local energy policies and the current
issues that are facing the country in regards to renewable energy sources. A critique of the
legislative capacity and non-implemented energy law in the country is also discussed.
I conclude that due to several social, economic and political reasons, among them the
finance capacity and the low social costs, a feed-in tariff is the most appropriate
mechanism to accelerate the implementation of renewable energy sources in Lebanon. It
requires fundamental, administrative reforms through the establishment of an electricity
regulatory authority. The conclusion is that the “Premium Feed-in Tariff” is the most
viable form of a feed-in tariff that could be applied in Lebanon and any type of a fixed
tariff model based on the inflation rate should be avoided.

KEYWORDS: Renewable energy, electricity sector, supportive policies, Lebanon, feedin tariff, law 462,wind, solar, diesel power plants, electricity production, electricity
distribution, conventional energies, electricity bill.
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CHAPTER I
INTRODUCTION
The idea for this thesis topic began when I came to Lebanon some years ago, and
like all other foreigners tried to get used to the common electricity failures in the country.
I had to balance the quality of electricity I needed during cut-offs with the restrictions on
my pocket. The more I could afford to pay, the better the electricity I could have. Coming
from Iran, a country with an extremely cheap cost of energy, to a new country, with a
relatively high charge for consistent electricity, formed a new notion of public services in
my mind that is closely tied with illegal private partnerships. How, I began to wonder,
does the private sector participate in electricity production although, by the book, such
actions are criminal in Lebanon?
Up to that point in time, I had seen very little evidence of any type of electricity
production out of renewable energy sources in Lebanon. As soon as some wealthy people
realized I had some type of experience in renewable energy in Iran, they started asking
me about the feasibility of erecting a wind turbine and the sale of electricity to nearby
neighborhoods, again, in an illegal context. Having a Bachelor of Political Science, and
years of research experience in the renewable energy field, made me curious to follow the
roots of such an interesting application in Lebanon to promote the implementation of
renewable energy. I knew that the best practice of sustainable development from
renewable energy in the world has been the Feed-in Tariff framework. It has created mass
public-private partnerships. I tried to consider to what extent Lebanon could apply a feedin tariff and what the limitations and possibilities might be.
The more I looked into the topic of renewable energy and participation of the
private sector in electricity production in Lebanon, the more I became intrigued. I found
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that there has been a history of successful private electricity concessions in Lebanon that
supported the electricity industry in its early stages. Moreover, official legislative
decisions and decrees on recognition of independent power producers have been issued in
Lebanon over the past eight years, but have not been implemented whatsoever.
International organizations such as UNDP, UNEP the World Bank and CEDRO have
tried to raise awareness of the growing problem of electricity supply in the country and
the alternative role of renewable energy sources, but with little tangible success. Hence, I
attempted to explore a feed-in tariff mechanism as a policy tool to accelerate the
implementation of renewable energy in the country and prepare a cutting-edge framework
for the sustainable development of the electricity sector in Lebanon.
This thesis presents an empirical study on the feed-in tariff mechanism and applies
it to the social, geographical and economic realities of Lebanon. The general concept that
has been hypothesized is the durability of a feed-in tariff framework to cope with the
local conditions in Lebanon. The thesis tries to learn from the best practices in the world,
while giving priority to the experience of developing countries. Ultimately, the study aims
to answer the fundamental question: to what extent the feed-in tariff mechanism could be
applied in the country. I found that current legislation and policies are unable to
comprehensively support the implementation of renewable energy sources. Imitating
modern policies from the developed world is not the real solution. Lebanon has to
increase its legislative capacities to manufacture more feasible policies and empower the
private sector for a fair, win-win solution.
My methodology for this research included a review of original documents from
different electricity stakeholders in Lebanon as well as a wide range of interviews with
members of parliaments, mayors, industry owners, distribution companies and scholars
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who are, or have been, involved with the issue. In addition, an extensive investigation of
archives and articles from local and international publications was carried out.
Chapter 2 begins with an overview of the electricity situation in Lebanon,
introduces the stakeholders and examines the current legislation. Chapter 3 states the
most common renewable energy, supportive polices that have been enacted in the world,
and, by referring to international register, the Chapter presents a feed-in tariff as the best
practice to gain worldwide acceptance. The experiences of successful feed-in tariffs in the
world, from developed and developing countries, and the policy decisions that caused
their failure are the issues that Chapter 4 dissects. Chapter 5 tries to explore the factors
that may affect the expansion of a feed-in tariff in Lebanon and the future structure of the
electricity sector. Finally, Chapter 6 concludes with an overview of the type of feed-in
tariff that could be adopted in Lebanon and presents the modifications and adjustments
that are needed in order to have a well-designed feed-in tariff mechanism.
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CHAPTER II
ANALYZING LEBANON’S ENERGY SECTOR: SOURCES,
BARRIERS AND ACTORS
In this Chapter, I will assess the energy sector in Lebanon and the potential for
different energy providers. The aim of Chapter 2 is to illustrate the general
characteristics of the energy sector and to analyze its weaknesses and potential
solutions. The chapter is divided into two main parts: the first part presents the situation
of fossil fuel in Lebanon and the second part considers the current state and potential
for renewable energy resources.
The Chapter tries to evaluate the role of every stakeholder in the energy sector
in Lebanon and explore the function of the different actors in every segment. The
policy and legislation scopes are the areas of the focus in this Chapter and less technical
matters take place in this study.

The literature and statistics that are referenced or cited are from credible,
internal data sources, such as ministerial databases, or the output reports of
international organizations such as the World Bank, UNDP, and UNEP. According to
the lack of local academic and scientific studies on this topic (and some related issues),
I interviewed the appropriate experts and practitioners in Lebanon.
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2.1 Energy Carriers and Energy Sources in Lebanon
2.1.1 Fossil Fuels: Oil and Natural Gas

Fossil fuels, overwhelmingly, serve as the major source of energy in Lebanon.
Imported fuel oil, gasoil (Mazout) and gas are the products that are being used locally
to fulfill the growing demand of both the transportation and electricity sectors that
consume most of this energy. Electricity generation takes up 29.5 % of fossil fuel,
while the transportation industry consumes 36 % and other industries, including small
private electricity generators, 22.5 %.1 Moreover, imported natural gas is also available
in the country, but according to the supply barriers, it is not on an industrial scale, but
more residential (kitchen ovens). Lebanon is not an oil producing country and is thus
extremely dependent on fossil fuel imports. The country imports 98 % of its primary
energy from abroad and the tiny indigenous supply belongs to hydro energy, biomass
production (mainly wood) and the growing solar water heaters industry (IEA, 2008).
(Figure 1)
Lebanon paid about $ 4 billion to import fossil fuel in 2008 (MoF, 2008). All
the major power plants in the country combust fuel oil or gasoil, which is not a viable
way to generate electricity in a large scale2. Technical and political barrier impede the
possibility of the supply of natural gas to Lebanon. Natural gas, Liquid Natural Gas

1

The absence of a decent public transportation system in Lebanon causes the high number of private
cars in the country: 75 percent of the population is dependent on the private cars. The annual average
of gasoline consumption in vehicle engines in Lebanon is so high compare to the whole world; from 482
liter per person in Lebanon to 179 liter per person in the world! (Earth Trends 2003)
2
The high maintenance requirement and harsh environmental impacts of combusting diesel and fuel
oil in power plants render this type of electricity generation technology unfeasible. (WorldBank, 2008)
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(LNG) or Compressed Natural Gas (CNG) could be imported to Lebanon via pipe line
through sea terminals.3

Figure 1Share of total primary energy supply in Lebanon in 2006, IEA 2008

Syria was supposed to supply natural gas to Lebanon but after signing the contract and
building the pipeline on March 2005, Syria declared that it did not have enough gas to
supply Lebanon4.Using Egyptian gas is the most viable way to feed Lebanon through
the proposed “Arab Pipeline” which passes through Jordon, Syria and then enters
Lebanese territories from the North (AFESD, 2002). However, LNG, according to its
cost-efficiency and advanced transportation, is a more secure method of supply which

3

CNG is often confused with liquefied LNG. While both are stored forms of natural gas, the key
difference is that CNG is gas that is stored at a high pressure, while LNG is in uncompressed in liquid
form. CNG has a lower cost of production and storage compared to LNG as it does not require an
expensive cooling process and cryogenic tanks. However, the energy density of LNG is 2.4 times higher
than CNG (Eberhardt, 2002).
4
Interview with Pierre Khoury, The director of Lebanese Center for Energy Conservation, December
2009
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gaining worldwide acceptance. Countries often sign long term supply contracts (25
years is common) and LNG ships transport the gas from the source to the regasification terminal at the destination. The LNG market is growing fast and the global
LNG demand is expected to grow to 435 Million Metric Tons by 2030 (compare to 128
Million metric LNG capacity in 2009) (EIA, 2009).
Accordingly, in the mid-1990s, several multinational energy companies such as
Elf, Ansaldo and Kellog proposed to the Ministry of Energy and Water (MEW) to
supply Lebanon with LNG, but these projects never materialized (and no specific
reasons were announced)(Abisaid, 2008). In fact, Lebanon is surrounded by the major
producers of LNG in the world: Qatar, Iran, Nigeria and Egypt. Due to the geographical
location of these sources and the low cost of shipment, Lebanon has a reasonable
ability to meet its energy needs via this source. The first step could take place in
Zahrani in the South or Salaata in the North where Electricité du Liban (EDL) has
power plants close to coastal zones. This could address some portion of the technical
losses from these two power plants5 to initiate LNG consumption in the country.
The fossil fuel price behaves much as any other commodity with wide price
swings in times of political conflicts, shortage or oversupply. In a period of 10 years
from 1995 to 2005 the oil price experienced an extreme fluctuation from $ 9 per barrel
up to $ 80 and in 2008 this figure exceeded $ 150(OPEC, 2009). Such instability in the
fossil fuel price for a country like Lebanon, with extreme dependency on fuel imports,
increases the vulnerability of the state itself in terms of national security and could
easily exacerbate the already heavy deficit. States are often aware of what affects their
5

The original technology of these two power plants was meant for a gas burner mechanism but
because of the absence of gas, they are combusting diesel. Using diesel instead of gas increases
operation and maintenance requirement s (WorldBank, Republic of Leanon Electricity Sector Public
Expenditure Review, 2008).
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national security; governments usually prioritize these policy issues and are willing to
pay to mitigate their deleterious effects.6 Such is the case in Lebanon as, over the past
five years, the amount of subsidies, from the Government of Lebanon (GoL) to EDL
has tripled, from $ 449 million in 2004 to $ 1.3 billion in 2008.

2.1.2 Renewable Energy
Renewable energy sources are natural sources of energy wherein consumption
will not deplete them as they can be renewed and replenished. Solar, wind, ocean
waves, geothermal, biomass, biogas and hydro are known as the major renewable
energy (RE) sources in the world. Development of such resources, however, has
fluctuated considerably over the past decades due to global political and economic
factors. The higher the risk associated with fossil fuel supply and security has led to the
faster the growth period of RE development. The current expansion of RE has been
growing for more than seven years and has even overcome two major global shocks:
the 2003 Iraq war, and its effects on the oil market in the Persian Gulf, and the financial
crises of 2008(EIA, 2009). Yet despite those shocks, RE development continued to
grow and the technology has considerably matured. The new technologies and the more
efficient form of electricity generation from RE has allowed for more competitive
prices.
Understanding notions such as climate change and global warming has helped
to keep renewables at the focal point of technology and policy improvement across the
globe. As soon as the world started to digest the negative effects of CO2 emissions and

6

The case of national security and its relation with fossil fuel in Lebanon is different from countries like
the United States. In Lebanon, the instability of oil supply means the absolute instability of electricity
and transportation. Here no other alternative is available as the country struggles with 98 percent of its
primary energy import.
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climate change on society and economy, one of the major responses became the
development of RE sources7. In each global environmental summit, from the Rio Earth
Summit in 1992 to the climate change negotiations in Kyoto, Bali and Copenhagen, the
policy instruments for RE have been presented with incentives(GreenPeace, 2006). The
Clean Development Mechanism (CDM), for example, is one of those policy
instruments that resulted from the Kyoto Protocol and caused the relatively high growth
in RE installations among developing countries such as China and Brazil (Bernd
Brouns, 2007)8.
The fast growing market of RE has gained more attention around the world as it
presents a new finance opportunity for investors. Annual RE investment has reached
$180 billion in 2009, while this figure was just $22 billion in 2002 (UNEP, 2009 b)9. In
the four years from end-2004 to end-2008, solar photovoltaic (PV) capacity increased
six times to more than 16 gigawatts (GW), wind power capacity increased 250 % to
121 GW, and total power capacity from new renewables increased 75 % to 280 GW,
including significant gains in small hydro, geothermal, and biomass power
generation10(REN21, 2009).
Although the developed world owns the main portion of investment in the RE
industry, developing countries have recently started to get more benefit out of their RE
7

The energy sector constitutes 75 percent of the total CO2 emissions in Lebanon (UNFCCC, 1994). In
2006, EDL emissions amounted to 6.39 Mt CO2. It is assumed that in case of no mitigation policy and no
introduction of alternative fuels that the current fuel mix of fuel oil (40%), diesel oil (52%), and hydro
(8%) will remain the same up to 2050. Under this scenario CO2 emissions from the electricity sector are
expected to grow to 10.6 Mt CO2 by 2020 and 25.8 Mt CO2 by 2050 (MoE/IFI, 2009).
8
Lebanon ratified the United Nations Framework Convention on Climate Change (UNFCCC) and the
Kyoto Protocol in 1994 and 2006. Lebanon’s first national communication on climate change to the
UNFCCC was submitted in 1999 (and three more national communications are expected to be delivered
to the UNFCCC).No CDM project has taken place in Lebanon yet, although several applications have
been submitted to the Designated National Authority (DNA) in the Ministry of Environment.
9
Specifically, I refer to $ 27 billion in 2003, $ 35 in 2004, $ 60 in 2005, $ 93 billion in 2006, $148 billion
in 2007 and $155 billion in 2008 (UNEP, 2009 b).
10
The total turnover of the RE market in 2008 was $223 billion (UNEP, 2009 b).
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sources so more investments have been allocated accordingly. Developing countries
invested $36.6 billion in 2008, an increase of27% from 2007, developed countries
dropped their investment by 1.7% to $82.3 billion (due to the world financial crises)
(UNEP, 2009 b). The total global financial investment share of developing countries
increased to 31% in2008, from 26% in 2007(REN21, 2009). China led investment in
Asia,with

$15.6

billion

followed

by

India

with

$3.7

billion

of

new

investment.11(UNEP, 2009 b).
The solid growth of RE investment in the world means that the future of the
planet can be addressed while the finance market grows from green investments. Thus,
there is fierce competition among the giant multinational petroleum companies for
more investment in RE industries. British Petroleum and Shell are among the most
active investors in the solar and wind market and their mass production of solar panels
and wind farms, as well as their oil refineries, are serving the world energy market
(Simmons, 2006).
RE policies in countries with strong oil companies in general and developing countries
in particular could benefit from leading their local petroleum companies toward another
fruitful venture that would prove advantageous for all parties. This green technology
could fulfill the need of the private sector to generate profit and still reduce the threat to
the environment.
Lebanon is among those developing countries where local, regional and
international oil companies, with their hidden political affiliations, have strong
influence on the policy making process. The RE potential of the country could motivate

11

Moreover, developed world allocated some loans to developing countries to be invested in RE. In
2008 this loan raised to $2 billion, up from $500 million in 2004.
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local and even regional oil companies to cast a shade of green over some of their
efforts, instead of viewing this new opportunity as a threat.
Lebanon, due to its geographical conditions, is in an excellent position to exploit this
trend as it has almost all sources of RE available inside its borders, although some are
not currently feasible. Lebanon is divided into four major geographical zones:
 Coastal zone: (altitude 0 to 500m) exhibiting a Mediterranean maritime climate
characterized by hot humid summers and mild winters.
 Mid-mountainous zone: (altitude 500 to 900m) a region characterized by mild
summers and cool to cold winters.
 High

mountainous

zone:

(altitude over 900m) a region
characterized by cool summers
and cold snowy winters.
 Inland zone: (variable altitude)
a

valley

plane

continental
characterized

exhibiting
tendencies

by

a

marked

diurnal temperature drop (Sami
Karaki, 2009) (Figure 2&3).

Figure 2 Lebanon Altitudes Map
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Figure 3The general climatic characteristics of Lebanon geographical zones (Sami Karaki, 2009)

Any feasibility study of RE sources for Lebanon must consider energy security
from the political sphere, and the particularities of gasoil consumption given the
country’s unusually high use of it.12 Lebanon is among those countries with the lowest
energy security and is also combusting gasoil to generate electricity on a large scale, an
uncommon practice globally speaking. This leads to higher production costs and
maintenance requirements (WorldBank, 2008). The Lebanese low level of energy
security compels the GoL to explore new sources to replace fossil fuels, especially
given that RE is an indigenous and widely available source. From an economic
perspective, any comparison between gasoil consumption and implementation of RE
would inevitably reveal RE as the most feasible option. This durability comes from two
directions: the cost of production and the external costs.
The latest economic analysis in 2009 about the cost of electricity production in
Lebanon from different energy sources shows conventional power producers are among
the more expensive options for supplying electricity.(R.H. El-Fadel, 2010)This study
declares “landfill power generation, coal, natural gas, and onshore wind farms are

12

Gasoil and heavy oil are the most common fuels in Lebanon that have been used by almost all the
power plants across the country. Moreover, all the private generators, 38% of electricity generation in
Lebanon, combust gasoil.
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potentially the least costly options in Lebanon”.13 (Figure 4)14The absolute dependency
of Lebanon on the expensive and non-feasible sources of energy gear the country
toward a deterioration of assets with high costs for less output. It also affects the final
cost of local products and weakens local industries. The World Bank reported in 2008
that Lebanese industries made $ 400 million less in profit because of their expenditures
to diesel generators meant to back them up during cut-offs(WorldBank, 2008).

Figure 4Expected levelised cost of electricity generating (or displacing) options in Lebanon. R.H. El‐Fadel (2009)
13

This figure is strictly excluding social costs.
(1) Current average total for all oil plants in Lebanon; capital cost from International Energy Agency
(IEA) (2005), 715%, Load factor (LF) and efficiency (eff.) of current plants in 2006, fixed operation and
maintenance (O&M) from World Bank (2008), running cost range between $60 and $100 per barrel of
oil. (2) Design efficiency from World Bank (2008), design load factor from IEA (2005). (3) Average
efficiency and load factor from Department of Trade and Industry (DTI) (2006), lifetime and cost
parameters from IEA (2005). (4) Capital, O&M estimates and load factor from IEA (2005). Natural gas
cost price assumption ranging from $4 to $10 per MBTU. (5) Capital and O&M costs from Retscreen
software data (http://www.retscreen.net), large variation due to the different types of solar thermal
plants and including or excluding storage capability. (6) Solar irradiance measure from El‐Fadel et al.
(2003) and Retscreen software data, capital and O&M cost from local Lebanese supplier. (7) Capacity
factor based on wind speed at 10m hub height from El‐Fadel et al. (2003), capital and O&M cost from
local Lebanese supplier. (8) Capacity factor based on Houri (2006b), and capital and O&M costs based
on El‐Fadel et al. 2003 and IEA (2005). (9) Solar irradiance from El‐Fadel et al. 2003 and Retscreen, costs
from local Lebanese supplier. Adjusted costs based on displaced electricity equivalence. (10) Capacity
factor based on average wind speed measurements (5km resolution) from 3TIER
(http://www.3tiergroup.com/), cost estimates from IEA (2005) and Retscreen software data. An
additional $c1.5/ kWh is added to wind adjusted cost estimates to compensate for intermittency (i.e.,
intermittency costs). This value has been approximated from UK Energy Research Centre (UKERC)
(2006). (11) Based on IEA (2005).
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Furthermore, while the short-term capital investment for RE is higher than that
of the investment required for conventional sources, the long-term running cost and
external cost of fossil fuel sources is much higher than that of RE. (Figure 5) In terms
of conventional sources, the operator struggles with fuel supply (which affects
generation cost and security) and the community has to cover health costs, due to diesel
exhaust gases which can lead to lung cancer and other illnesses(MIOSHA, 2008).

Figure 5 External Cost of Power Generation Source: BMU 2008 (Diesel and fuel oil stand between gas and coal.



Solar
Solar energy that comes from radiation and insulation from the sun may be

divided into two categories: solar thermal energy (heat) and solar photovoltaic energy
(electricity). Solar power ranges between 2000 and3200 kilowatt per hour per m2 in the
South Mediterranean region (GTZ, 2009). Currently, Israel shares with Cyprus the
highest per capita installation of solar water heaters in the world with more than 90 %
of Israeli households heating their water with the sun. Next, Turkey and Jordan lead the
solar water heater markets in the Middle East while Tunisia is growing fast(GTZ,
2009).The solar water heater market in Lebanon has also grown relatively quickly over
14

the past five years; there are now 12local manufacturers (assemblers) of solar water
heaters in the country (LCEC, 2008). However, only 3 % of Lebanese households have
installed solar water heater systems, largely due to the absence of incentives and
regulations that could promote it (GTZ, 2009).
Moderate Mediterranean weather with an average of 300 sunny days a year
presents an ideal climate for using the thermal energy of the sun in Lebanon (Table 1).
Nevertheless, 75 % of Lebanese households are dependent on electricity for their
domestic water heating and this places an unsustainable burden on the Lebanese
electrcity sector15(WorldBank, 2009). Referring to the World Bank proposal, Lebanon
needs to increase the electricity tariff by 100 % of the current price. The new tariff
would overwhelm the 75 % of the population dependent on electrical water heaters,
although it would render solar water heaters more possible. A study done by LCEC
shows the maximum payback of the investment on solar water heater in Lebanon is
pegged to between 2 to 3 years while the system lifetime exceeds 20 years (LCEC,
2009). Such short payback period encourages bankers to support the investments
through short-term micro loans. Recently solar water heater loans came to the finance
markets in Lebanon and several banks are presenting funding opportunities for such
systems.16
Solar photovoltaic (PV) energy is an emerging industry that has gained
worldwide attention during the past three years. PV is less known in Lebanon but is
growing fast due to the support of international donors for Lebanon after the Israeli war

15

75 % are dependent on electricity, 3 % on solar water heaters and the remainder on oil, central
boilers (modern buildings) and even wood.
16
According to the size of the country and scarcity of flat barren lands, solar thermal power plants
would not be appropriate for Lebanon. Such type of power plants requires large pieces of flat land for
the installation of thermal absorber panels.
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of July 2006.17 PV has advantages over many other sources of RE; including direct
electricity generation from sun insulation which has been used for rural electrification
and mobile applications in many parts of the world, particularly in developing countries
(Steven Kaufman, 2000). For instance, in 2007, Iran started to supply its rural
villages with solar electricity rather than costly electrification by cable(SABA, 2008).
In Lebanon the two telecommunication companies, MTC and Alfa, have installed PV
systems for some of their rural facilities in the Mount Lebanon (LCEC, 2009). Despite
the rapid lowering of PV cost in 2008-2009, from $ 6 to about $3 per watt, which
lowered the cost by more than 50 %, the industry is still expensive and needs more
innovation to become comprehensively possible. The cost of every peak watt PV panel
in the international market varies from $1.8 to $4,18(BMU, 2009) while the panels need
to be equipped with several other appliances such as a charger, controller and inverter
in order to be functional. Thus, the system involves a relatively high price when no
subsidies are provided. However, PV technology must still develop, compared to other
sources of RE.
Table 1: Solar data for Lebanon
Month

Coastal Insulation,
2
kWh/m /day

Interior
2
Insulation, kWh/m /day

Coastal sunshine
hours (Hrs)

Interior sunshine
hours (Hrs)

Day length,
(Hrs)

January
February
March
April
May
June
July
August
September
October
November
December

2.4
3.2
4.1
5.5
6.6
7.3
7.0
6.3
5.3
4
2.9
2.3

2.4
3.4
4.4
5.9
7.2
8.5
8.4
7.7
6.5
4.7
3.3
2.4

4.6
5.6
6.4
7.7
10.1
11.5
11.4
10.6
10.4
8.1
6.4
5

4.5
5.5
6.4
8.5
10.5
13.1
13.2
12.4
11.2
9
6.7
4.8

10
10.8
11.8
12.9
13.8
14.2
14
13.2
12.1
11
10.2
9.8

Source: Sami Karaki and RiadChedid, 2009 American University of Beirut
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Country Energy Efficiency and Renewable Energy Demonstration Project for the Recovery of Lebanon
(CEDRO) and International Cooperation Enterprise for Sustainable Development (GTZ) are the main
programs of the international donors in Lebanon. CDRO and GTZ focus on RE capacity building in
Lebanon. They have conducted an installation of prototype solar and wind backup systems in the
country and empowered local companies through educational workshops.
18
This figure depends on the quality level.

16



Wind
Wind energy is the most feasible RE sources in Lebanon although Lebanon

does not exploit it. According to some studies, the North and the South of Lebanon
have the highest wind velocity average in the country. The study done by Electricity
Utility of Alay19recorded a minimum of 7m/s wind velocity average(at 40 meter above
the ground level) in Akkar.20In the South of Lebanon, where people are suffering from
12-13 hour blackouts per day, the region has the highest wind velocity in the country
with enough to run wind turbines up to 5 MW capacity (per unit of wind
turbine).21(Table 2)22
Table 2: Wind Data for Lebanon Ground level
Assessment
Site

Jan

Feb

Mar Apr May June July

Beirut‐
Airport
Ceders
Rayak
Ksara
Khalde
Marjayoun
Qlaiat

4.6

4.9

5.2 4.4 3.9 4.3 4.6

4.0

3.5

3.2

3.2

4.2

4.17

2.9
3.4
3.2
3.35
4.24
5.33
4.23

3.1
3.8
3.8
2.97
4.16
5.51
4.38

3.4
4.3
4.2
3.26
4.88
5.41
5.12

2.4
3.4
3.4
2.86
5.4
3.57
3.72

2.1
3.2
2.6
2.08
4.6
3.47
2.65

2.8
3.1
2.4
2.07
4.07
3.89
2.51

2.3
3.2
2.9
2.06
3.84
4.41
3.01

2.8
3.2
3.68
3.04
3.93
5.56
3.74

2.81
3.53
3.63
2.76
4.58
4.42
3.91

2.96

4.44

4.35

3.0
3.9
3.9
2.72
4.24
4.19
4.35

3.3
3.5
4.5
2.42
4.59
3.74
3.76

2.9
3.7
4.8
2.85
5.19
3.75
4.68

2.7
3.7
4.2
3.45
5.78
4.16
4.72

Aug Sep

Oct

Tripoli‐
Mina
4.67 4.87 5.63 5.06 3.98 4.59 5.05 4.48 3.33 3.1
Dahr‐El‐
Baidar
Source: Sami Karaki and RiadChedid, 2009 American University of Beirut
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Nov

Dec Avg/ Year

Electricity Utility of Aley is one of the regional distributor companies in Lebanon that takes electricity
from EDL and distributes among its 11.000 subscribers.
20
Because of absence of official Wind Atlas in Lebanon, interested private companies started to
measure and find the most potential sites of wind energy in the country. So the outcomes of their
studies are private and no result has been officially released to the public. Electricity Utility of Aley
claims that they have paid hundreds of thousands of dollars for their studies on wind energy in the
North Lebanon.
21
Every one megawatt is enough to light 680 households in south Lebanon.
22
Pay attention that these figures in table 2 are often for the ground level and the maximum height for
this assessment was just 10 meter from the ground level.

17

Villages like Majaeiyyoun, Khiyam, Maroun Al- Ras are all in the wind corridor that
passes through the Southern part of the country. Unfortunately, as Lebanon still has no
official Wind Atlas, accurate, official figures for wind velocity are not available at the
moment. However, the records from army airports, the nearest cities in the Northern
part of Occupied Palestine and the entire border with Syria indicate that the region
should have minimum of7 to 8 m/s wind velocity average in open areas and hills (at 4050 meters above the ground level).23
Just 30 kilometers from Khiyam toward the Occupied Golan Heights in the
South, Israel built its first wind farm in 1992 close to Lebanese and Syrian borders in
Al Assanyieh (Figure 6). According to the wind farm contractor studies, Al Assanyieh
had been chosen among 20 potential sites (MeyEden, 1992). The abundance of wind
energy in the South of Lebanon-North of Occupied Palestine encouraged Israeli
government to devise a long term plan to increase the number of its wind farms in this
region, up to 150 turbines spread over 140 km2 harvesting 400 MW (Bar-Eli, 2008).
Referring to the data from the Syria Wind Atlas, the highest wind velocity in
Syria has been recorded close to the Lebanese borders, from the North to the South.
The Syria Wind Atlas divides the country into four regions: red, orange, green and
blue. The color red presents the highest wind velocity in Syria which reaches 10-11.5
m/s velocity in the hills. Fortunately, the red zone covers almost the whole Syrian
border with Lebanon, indicating the approximate wind velocity of the region close to
the border. (Figure 7) In December 2009, the Syrian Ministry of Electricity launched its
wind power program to install two wind farms in the country. Both of the regions that

23

Wind velocity measurement usually covers different altitude above ground level. From 10 up to 80
meters is the common range for the measurement (WindFinder, 2009).
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have been chosen for the wind farms, Al-Sukhnaand Al-Hijana, are in the red zone and
a 100 MW capacity is expected for each of them(PEEGT, 2009).24

Figure 6Wind corridors in South of Lebanon

Figure 7 Syria Wind Atlas Source: Syria Ministry of Electricity 2009

24

The wind power program in Syria aims to develop up to 2500 MW of wind power plants by 2030
(PEEGT, 2009).
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Geothermal
Lebanese mountains used to be a part of a volcano chain. Regions like Sammaqiye,

Qubayat in Akkar district, and part of the Tyr shore in the South have been explored for
hot water and thermal vents (Houri, 2007). According to Wally’s Geology of Lebanon:
“There is no current volcanic activity within Lebanon. However
within the last ten million years there was large‐scale basaltic
volcanism both in the extreme north of Lebanon with the Homs
Basalts, which extend into the Akkar and in the extreme
southeast where the Golan and Jebel Druze volcanics occur
round Mount Hermon. The Golan volcanism in particular seems
to have died out very recently, probably within the last 10,000
years. Older and subtler volcanic features can be seen to exist
in a number of Late Jurassic volcanic vents. There is a good one
at Aintoura on the Dour Choueir‐Zahle road.”(Wally, 1998)

The explorations reveal that the hot water temperatures cannot support steam
generators but can sustain hot water networks for close-by villages, cities or for a space
heating system (Houri, 2007).Future exploration into Lebanese mountains may find
better sites and potential sources later. As a rule of thumb, wherever hot springs are
available, the site might have the potential to be used as geothermal power plants.
However, the level of water or steam temperature and their capacities are the other
main conditions that should be quantified and analyzed. Therefore, the current prospect
for geothermal energy in Lebanon requires more in-depth geological studies and
technical explorations.


Ocean Waves/ Tidal
Lebanon has a 225 Km coast that covers the whole western side of the country

along the Mediterranean Sea. Such a vast shore could provide an enormous potential
for wave and tidal energy for Lebanon. However, barriers to exploiting this RE sources
are considerable. First of all, the 225 kilometer distance represents an agro-residential

20

coast where the shore of the sea
generates the main source of
income for the inhabitants.25
Fishermen and banana planters
rely on the coastal zones and

Figure 8Schematic East‐West cross section across Northern Lebanon. Geology
of Lebanon, Wally 1998. Edited By MatinRahmandoost

they would be profoundly affected by any changes on the coast. Second, the shallow
part of the coast of Lebanon is so narrow and the slope of the seabed so steep that it
soon reaches 1.200 meter depth (Figure 8). Most of the current technologies for waves
and tidal energy need wide, shallow water or a deep but flat seabed; otherwise, the
technology cannot be applied or the project itself will become more expensive and less
sustainable.26


Biomass
Biomass is anything that is alive or was recently alive. Trees, crops, garbage and

animal waste are all biomass (EIA, 2009).In Lebanon, most of the biomass sources are
wood and dried dung which are being used in villages. The high price of oil as well as
the absence of reliable electricity or piped natural gas encourages villagers to cut down
more trees to burn during winter for heat and cooking. The recent forest fires in
Lebanon are due to active charcoal industries and inefficient wood burning techniques
which present serious risks to Lebanese forests (UNDP, 2007). 27 Forests used to cover
35 % of Lebanese territory in 1965 but this figure decreased to just 13 % in

25

Some specific army zones and public facilities such as ports and beaches are also located along the
coast.
26
The same mentioned reasons were on the table to shrink or even cancel the gas pipe line
transportation through Lebanese cost in Arab pipeline project.
27
Lebanese forests are one of the major parts of Lebanon identity. Lebanon is the green strip among
the Arab world and its forests is attracting Arab tourists to spend their vacation in this country. Tourism
is one of the major incomes for Lebanon economy.
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2009(AFDC, 2008). In 2007 Lebanon experienced one of the most catastrophic forest
fires in its history, when the country lost 3.700 hectares of its pine trees. The next year,
1.464 hectares of Lebanese forests were burned (AFDC, 2008). Therefore, the current
consumption of wood as a type of RE source would not be recommended in Lebanon.
Still, applications do exist whereby fast-growing trees could yield high wood
production as in some tropical countries.


Biogas

Biogas is the natural source of energy that results from the fermentation of organic
materials (biomass). The fermentation produces methane gas, an energy carrier that
could run gas turbines or be utilized for domestic applications such as kitchen ovens.
Biogas is a RE source which has been pegged on to many development agendas across
the globe. The higher the percentage of organic waste out of total produced waste in a
country, the easier it becomes to implement the biogas system. In Lebanon, organic
waste constitutes 63% of municipal solid waste 28(Khoury, 2004), compared to OECD
countries with an average of 33.1 % (Philippe Rekacewicz, 2004). Such a percentage of
organic waste presumes a large portion being agricultural waste whereby 90 % of the
waste is organic material. Hence, biogas systems have improved and expanded in
villages rather than urban areas. The combination of animal husbandry and agricultural
industry supports a biogas system for either burning gas for cooking or combusting in
CHP (combined heat power) generators for electricity and heat. The Bekaa Valley has
the densest agricultural and animal husbandry zone in Lebanon with the highest
possibility to implement a biogas power plant project. (See Table 3)
28

Ziad Abi Chaker, Founder and President of the company Cedar Environmental that operates 11
Material Recovery Facilities in Lebanon(each one handling the waste for populations of 10,000‐20,000)
claimed the share of organic material even exceeds to 70 ‐80 percent of the total waste. (Zawya, 2008)
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Biofuel

Biofuel is one of the fastest developing RE sources in the world. It extracts the oil from
plants, such as grape seeds, sunflowers and jatropha.29The oil can replace gasoline to
directly power the engine or it can replace a percentage of diesel or gasoline. Engines
that combust diesel accept the biofuel easier than those that combust gasoline (Ferchau,
2008).30
Biofuel is being produced in Lebanon from kitchen waste through a filtration
and purification process (Tabbara, 2008). This technique finds a surplus value from
something formerly considered useless waste. The filtered oil can account for 20-30
%of the total diesel used for diesel generators in the country. Moreover the
geographical condition in Lebanon is appropriate for jatropha (GTZ, 2003). Some
private companies such as Sustainable Environmental Solution (SES) are about to bring
jatropha plants from Indonesia to Lebanon to cultivate it for its oil (Tabbara, 2008).
Jatropha seeds are poisonous so they do not pose any threat to food security(FAO,
2008).
Table 3 Energy content in Lebanon landfill gas 1994‐2040
Year

1994

Mass of CH4 generation potential, Gg
6

3

Volume of CH4 generation potential, 10 Nm
12

Caloric value, 10 J

2015 2040

43

85

123

269

60

119

172

377

2153

3

2005

4247

Oil value, 10 tons

50

100

Thermal value, GW‐hrth

600

143

6160 13500
143
1717

313
3763

Source: Sami Karaki and RiadChedid, 2009 American University of Beirut

29

Biofuel could also be produced out of the other plants to produce Ethanol. Such type of biofuel
usually is produced by maze and affects food security, the story that happened in 2006 in Mexico. On
the other hand Brazil is a good example of production of ethanol out of bagasse.
30
Some micro changes in the carburetor are essential.
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Hydro
Hydropower accounts for the highest share of electricity generation by RE

sources in the world. Countries like Norway and Brazil support, respectively, 98.25 and
85.56 % of their electricity production from their hydro sources(EIA, 2008). The
hydropower industry is among the most mature industries in the electricity sector with
one of the highest efficacy rates. However, because of the huge size and adverse effects
of hydropower projects as well as the amount of capital investment that is essential for
such installations, hydropower has been largely exempted from the list of RE sources.31
But recently, and after massive deployment of small hydropower installations
(most of them in China and Africa), the viability of another function of hydropower has
been proved32(Hicks, 2004).Small hydropower is a proven, clean and environmentally
friendly form of energy with the least deleterious ecological effects(IN-SHP, 2008).
This type of hydropower is a practical method for rural electrification, in order to
promote poverty-alleviation in remote areas. In China, according to the policy of "selfconstruction, self-management and self-consumption", a rural population of 300 million
has enjoyed electrification through small hydropower systems (IN-SHP, 2008).
According to the functionality of small hydropower applications for the
development of rural areas, in 2000, the United Nations Industrial Development
Organization (UNIDO) and United Nations Development Program (UNDP) established
a specific entity to deal with the promotion of this application among developing
countries. The International Network on Small Hydropower (IN-SHP) is an
31

In fact, the general conditions and barriers that the other resources of RE are struggling with is not
applicable for hydro energy. The hydro technology does not need any governmental support and
subsidies to be feasible and the technology is mature enough to compete with fossil fuel resources.
However, none of these conditions could be seen for the other source of RE.
32
Hydro power turbines are available from one kilowatt up to 2 MW.
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international organization which promotes and coordinates the global development of
small hydropower. It operates on the basis of voluntary participation throughout
regional, sub-regional and national focal points, relevant institutions, utilities and
enterprises with social benefit as one of its major objectives(IN-SHP, 2008).
When electricity was introduced to Lebanon, hydroelectricity was one of the
first types of generation that private companies started to employ. The abundance of
water resources and appropriate non-binding policies in Lebanon encouraged foreign
investment in the hydro sector. Currently, Lebanon has the capacity for 281.7 MW of
hydroelectricity which fulfills 2.8% of the total electricity generation in the country.
This figure used to be more than 50% in the 1970(Abisaid, 2010). While the
number of thermal power plants increased in Lebanon, the hydroelectricity installations
did not develop any further. Hydropower fluctuates so countries must simultaneously
pursue more stable power supply sources. Therefore, Lebanon started to install thermal
power plants. Due to the absence of any regulatory electricity agency, the country never
charted any roadmap to develop its potential hydropower. The monopolization of the
electricity sector and the civil war in Lebanon were additional reasons that hampered
the development of hydropower in Lebanon. Now, six potential studies for new dams
are on hold in Lebanon (Sami Karaki, 2009).
The geography of Lebanon, particularly the abundance of small and medium
size streams across the country, presents opportunities for more investment and
development in hydroelectricity. However, it seems the possibility of hydropower in
Lebanon is thwarted by the security issues in the region. Israel claims that the
installation of dams in Lebanon would threaten the water resources in Occupied
Palestine(Patrick Moriarty, 2007).
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2.2Barriers for Renewable Energy Production in Lebanon
RE sources challenge conventional energy sources and the addiction to
carbohydrate materials. Only in a few countries, such as Denmark, was the transition to
RE smooth and locally motivated, while in most others, it has been an uneven process.
The barriers that inhabit RE expansion vary from economic, technical, political and so
on. Every country differs according to these unique barriers. Lebanon, as an oil
importer surrounded by oil exporters in the region, has its own realities and
possibilities.
2.2.1 Heavy subsidized conventional fuel
For several decades, conventional energies have burdened governments with heavy
subsidies. Subsidizing conventional energies has not cultivated innovation but instead
increased dependency on subsidies, making them almost impossible to strip. The
International Energy Agency (IEA) estimates that developing countries, defined as
those outside the Organization for Economic Co-operation and Development (OECD),
spend $310 billion a year (2008) on such subsidies. (Figure 9)
Developed countries also subsidize fossil fuels, by some $35 billion annually.
EIA calculated that eliminating fossil fuel subsidies would result in a 10 % reduction in
global greenhouse gas emissions by 2050 (EIA, 2008). Competing against such high
subsidies is insurmountable for alternative sources of energy. In Lebanon, the
electricity sector represented5% of the GDP in 2008 and 39% of total government
spending between 1997 and 2006 (WorldBank, 2008). The heavily subsidized
electricity does not permit any other sources of energy to enter the market
competitively.
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Figure 9 Energy Subsidies in non‐OECD Countries. Source: IEA 2008

2.2.2 Cost and Pricing of Technology
People are usually more conscious about the amount of initial payment for a product
than its running cost over time. Comparing the investment needed for conventional
sources of energy to RE for the generation of one kilowatt of electricity demonstrates a
low initial cost for fossil fuel sources that RE. However, the RE cost can decline as
delivery continues and technology improves. In 2006, the cost of a solar PV panel per
watt was between $4 and $5 while in 2009, the same panel was available for just $2 per
watt. Cost and pricing are the chief obstacles for a RE company. However, if the
environmental impact of conventional energies could be measured and added to its
price through some mechanism like a tax, then the competition between RE and
conventional sources would crown RE as its winner.
2.2.3 Policy Framework
While developing countries most often highlight technical barriers and non-mature
technologies as the main obstacles to the expansion of RE, a robust policy investigation
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indicates otherwise. RE technology is being developed all over the world and currently
those countries with low PV installation, for instance, are the same ones that had low
PV installation 20 years ago. PV technology has undergone a revolution as it is much
more efficient than before. Still, countries that were the most active in the market of PV
20 years ago are maintain their position and the same rings true for those out of the
market. In other words, technology improvement is just one element of RE
developments. The main difference between countries involved in RE and countries
abstaining from it is whether or not they pursue government policies to support RE
technology. Countries with more advanced policies are those with a greater share of RE
in their primary energy index. There are more than 20 types of RE policies around the
world (Chapter 3 explores the most common policy frameworks). Each type of policy
has been set to meet local objectives. Some of them are more common and some are
limited to a few states. The more mature and comprehensive the policy, the more
accepted and widely practiced it is throughout the world.


Policy Absence

Lebanon ratified the United Nations Framework Convention on Climate Change
(UNFCCC) and the Kyoto Protocol in 1994 and 2006. Referring to the Kyoto Protocol,
Lebanon is among Non-Annex I countries that do not have to take any binding
commitments to reduce greenhouse gas emission. In addition, Lebanon joined the
International Renewable Energy Agency (IRENA) in 2009, becoming the 81st country
to do so. On the regional level, Lebanon is a part of the Euro-Mediterranean Energy
Partnership which has adopted three energy policy objectives: security of supply,
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competitiveness of the energy industry, and environmental protection
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(Kangiannas

Argyris, 2003). While Lebanon is following every international trend toward energy
and environment,34on the local level, the country is suffering from the fatal absence of
any accurate, up-to-date policy to mitigate the current situation of energy in general and
electricity in particular.
Since Lebanon nationalized the electricity sector in the country by the 1960s (it
was formerly private with local and international entrepreneurship), it ended the policy
of interfacing with various electricity concessions throughout the country. Forty years
later, the next crucial energy policy decision occurred in 2002, when the Lebanese
parliament decided to reopen the energy stage for private companies and release the
national electricity company, EDL. Lebanon has never had any type of RE policy and
even the energy law that Parliament passed in 2002 is yet to be implemented. Law 462
initiates a platform for an energy revolution in Lebanon based on two major points: the
establishment of a regulatory authority and the recognition of independent power
producers (IPPs). Although it is an essential step toward the renovation of the
electricity sector in Lebanon, it is not sufficient.35 The absence of such a
comprehensive and practical law is the main obstacle preventing the development of
RE in Lebanon.
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“The third objective mainly focuses on promoting renewable energy and energy efficiency in the
member countries.” (Dagher 2009)
34
Participating on the international level activities is a credit for those developing countries that need
international prestige on one hand and the encouragements (like funds) from the developed world on
the other hand.
35
At the end of this chapter the main weakness points of Law 462 against renewable energy
development in Lebanon will be analyzed.
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Lack of awareness
Lebanon also has a lack of awareness among the general population and its elites.

They are not well informed about the ability of RE sources to support their country.
They do not observe any RE projects yielding tangible, visible results in their country.
However, the 1998 education reforms in Lebanon incorporated environmental studies,
including climate change, into science, civic, and geography classes (WorldBank, 2010
a). Still, those Lebanese outside of the classroom do not learn about these theories or
information. The single RE resource which people observe in Lebanon is the solar
water heater, accounting for only 3% of water heater market. Today the growing
popularity of the solar water heater system is the result of the awareness campaigns
conducted by the Lebanese Center for Energy Conservation (LCEC). Having an
effective public relations plan for RE resources in the country requires close
collaboration between several organizations and ministries.

This cooperation is

fundamental to the creation of the electricity regulatory authority (which is absent at the
moment36).
2.2.4 Regulatory Framework
The next step after setting a policy is to have a well-designed regulatory system to deal
with the legal framework. Some countries have launched RE policy through their
parliament, but the policy needs a practical regulator in order to enforce. Iran, for
instance, issued a Feed-In Law in 2008. The law passed the parliament and was
administered through the Ministry of Power. However, the absence of a decent
regulatory framework prevented the potential projects from being actualized. By mid2009, 3000 MW proposals were proposed to the Iran Ministry of Power, but the
36

Since the regulatory authority is not available, LCEC could play the awareness role.
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Ministry was not able to accept them according to the lack of a regulatory structure
(Hashemi, 2009). In Lebanon, the role of the regulatory electricity authority has been
defined by Law 462 but it, again, has not materialized. Consequently, there is no actual
party to institutionalize RE applications. In the absence of a codified legal framework,
investors may not choose to invest in RE facilities as no real government brokered,
financial incentives can be offered (Mendonca, 2007).
2.2.5 Market Performance
The RE market for electricity generation is a luxury rather than an alternative in
Lebanon. One side of the problem is the high cost of RE systems while the more
significant side is the absence of the country’s technological capacity for RE. The lack
of both skilled labor and serious competition among RE companies (to provide the best
services at the lowest price) directly affects the potential for an RE market in Lebanon.
The absence of skills and information may increase perceived uncertainties and
interfere with policy decision-making (Mendonca, 2007). For instance, bank and
insurance systems would hardly support any project that is not known by their experts.
Misinformation or a lack of information hinders the expansion of RE and should be set
as one of the main goals of the regulatory authority. The lack of visible installations
and familiarity with RE technologies can lead to the misperception that RE poses a
greater technical risk than conventional energy sources (Mendonca, 2007).
The market performance of solar water heaters constructs a paragon for the
future of other forms of RE in the country. Long term bank loans are available now for
both manufacturers and consumers of solar water heaters. Twelve local industries are
manufacturing or assembling solar water heater systems in Lebanon (ALMEE, 2006).
Local manufacturers have to compete with tens of foreigner brands that saturate the
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market. Some well-designed Lebanese solar water heaters were still able to catch
markets, beyond Lebanese borders, in the region. Although there is still no incentive
from the government for those who install solar water heaters, “Pocket Philosophy”,
which stands for short cash-flow and high savings, is attractive enough to convince
people to use such systems.37

2.3Energy Stakeholders in Lebanon
The history of electricity in Lebanon illustrates a unique success at its inception
and during its stabilization period. It is interesting to note that despite the civil war in
Lebanon and massive development of some Arab countries in the region, Lebanon and
Kuwait are still the sole countries in the Middle East to have electrification over 100 %
of their territories (although some sources believe to 99 %). The figure for Saudi Arabia
is 96.7 %, UAE 91.9 % and Iran 97.3 %(EIA, 2008). Yet, the current status of the
electricity sector in Lebanon is at its nadir and the rapid deterioration of the power
plants will only worsen the situation.
In the 1960s, EDL was supposed to generate, transmit and distribute electricity
to the whole country without any interruption. EDL asked the concessions to stop their
generations and instead receive 24/7 electricity from EDL, acting only as the
distributers. Bureaucratic governmental systems and the later devastating civil war
truncated the development of EDL and pushed it down the slope on which it has
continued till now. Heavy financial deficits, a lack of generation capacity, extremely
high technical and non-technical losses, non-appropriated fuel, old generators, and a

37

The current solar water heater system penetration rate in Lebanese household is 3 percent. (LCEC
2009)

32

lack of skilled employees present the current situation of EDL as the main fiscal drain
on the GoL.
2. 3.1 Ministry of Energy and Water/ EDL
The Lebanon Ministry of Energy
and Water (MEW) is the responsible
organ of the GoL for any issues
related to electricity. According to the
official structure, EDL is under the
supervision of the MEW and the
director of EDL should be appointed
by the Minister of Energy and Water
(Figure 10). Referring to decree
number 16878 dated July 10, 1964,

Figure 10 Vertically Integrated Structure of EDL and Ministry
of Water and Energy

generation, transmission and distribution of electricity across Lebanon shall be
entrusted to EDL.
Due to the heavy deficit in EDL the company has not been able to maintain and
renovate its properties, for generation, transmission or distribution. Some of EDL’s
main power plants have already exceeded their life time while others are suffering from
a lack of maintenance, adding to the inefficiency of the plants. Since 1996 EDL has not
added any capacity to the plants’ generation, despite the annual growth in demand of 4
%(WorldBank, 2009).
Lebanon is suffering from hours of blackouts per day. The estimated peak
demand is 2,614MW whereas the average supply is just 1,500 MW (Figure 11). As a
result of this shortage, Lebanon experiences daily power cuts. The shortage is divided
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into the different regions through blackout rations. The lowest occurs in Beirut by 3
hours per day and the highest reaches 13 hours in the South and Bekaa. Based on the
SIA survey, the average electricity supplied by EDL to subscribers is about 14 hours
per day (WorldBank, 2009).
EDL suffers from a devastatingly low level of technical and non-technical
losses on its network: 15 % technical losses, over 20 % non-technical losses38 and
about 6 %collection losses (Paris III, 2007). The acceptable loss amount is just 8-10 %
of generation (WorldBank, 2008). Due to the financial crisis in EDL, the company was
not able to hire senior engineers and this reality has impaired its technical capability.
Moreover, the hiring freeze in place since the mid-1990s means that the average age of
EDL employees is about 58. The company is not allowed to hire any new staff even
though every year some employees retire (World Bank 2008).

Figure 11 Supply and Demand Daily Curve Source: LCEC

38

Some informal data from inside EDL claim 15‐20 percent technical losses and 25‐30 Percent non‐
technical losses (Abisaid, Lebanese Solar Energy Society, Energy Expert, 2010).
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Furthermore, the electricity tariff in Lebanon was set in 1996 based on the price
of oil per barrel at $25 (WorldBank, 2008). Due to the extremely low delivery from
EDL, the government was unable to raise the tariff; it should either bear the social
impacts or increase the quality of EDL services. Referring to Law 462, corporatization
and ultimately privatization of EDL are tenable solutions.


Electricity Metering Method in EDL

Electricity metering in EDL utilizes outdated machinery. The meters only count the
consumption and perform no other function. Such meters can be easily manipulated
without the reader realizing the prohibited tampering. Therefore, some experts in
Lebanon argue that the losses from billed subscribers are higher than that from nonbilled ones.39 The inadequate metering system and the high number of non-billed or
non-paid bills sparked the impetus for the GoL to subsidize EDL in 1982. The prices of
oil, the electricity tariff and the demand were more favorable to EDL otherwise at that
time40(Georgia Badelt, 1999).
In 2006 MEW was about to launch a significant project to redress some of the
grievances within the electricity sector. The ministry started preparing tendered
documents for the replacement and installation of 1.2 million digital remote controlled
power meters in Lebanon. Such systems enable the distributors to monitor the
consumption, control the flow to each and every consumer and finally reduce the
technical and non-technical losses. Then-Minister of Energy and Water, Mr.
Muhammad Fneish, from Hizballah, explicitly promised that the Southern suburb of

39

Experts like; Dr. Mounir Yehia, general manager of NEEDS Co. and Dr. Ziyad Hayek , director of the
higher council of privatization
40
In Lebanon, the long‐run marginal costs, including the future investments according to the Business
plan 1998‐2002 amount 7.8 cents/Kwh, which was almost in accordance with the time average tariff of
7.6 cents/Kwh. (Georgia Badelt, 1999)
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Beirut (Dahieh) would be the first place that new meters would be installed.41 However,
Israeli hostility against Lebanon in 2006 and the political conflict in the country never
allowed the project to materialize.42


Tariff Enactment

EDL during its golden ages, 1954 to 1975, used to generate more than the needed
demand so it encouraged people to consume more electricity. The tariff structure was
an inclining block tariff that decreased as consumption increased. The current tariff
structure in Lebanon is also based on a declining block tariff. It has been set and frozen
since 1996 while cumulative inflation during this period has hit 44 %(WorldBank,
2009). The tariff is adjusted to different sectors: residential, commercial, industrial,
agricultural, public lighting and so on. Among them only the industrial sector maintains
three different daily tariffs (Abisaid, 2008). For the rest, regardless of when electricity
is being used, the tariff is stable. (Table 4)
The pegging of the electricity tariff in Lebanon deals with the highest level of
decision makers in the country (excluding the Parliament). At the first level, the tariff
should be proposed by the EDL board. After receiving approval from MEW and
Ministry of Finance (MoF) the tariff should pass onto the Council of Ministers.
The current electricity tariff in Lebanon is among the highest tariffs in the
region.43Yet, it does not cover the cost of generation. Studies prove that the tariff needs
to be revised and any fundamental mitigation within the electricity sector must first
41

Whenever there is any discussion about non‐technical losses and electricity theft, southern suburb of
Beirut is the first name that is pointed as non‐billed region. the dweller in this region are more close to
Hizballah party and that is why the minister promised to first implement the project in this zone.
42
But the meters replacement project has been proposed in Paris III conference and was one part of
the solution for Lebanon electricity sector. In addition, referring to Paris III proposal, GoL is going to
introduce “National Control Center” to contribute to technical loss reduction.
43
In the Middle East, electricity is heavily subsidized. And that is why most of the countries (many of
them oil rich countries) have much cheaper tariffs.
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reconcile the tariff with financial realities. The World Bank in its reports in 2008 and
again in 2009 proposed increasing the tariff by 100 % as one of the possible scenarios.
The other scenarios suggested a gradual increase over three consecutive years: the first
two years at 26.5 % and the third year at a 24.5 % tariff increase (WorldBank, 2008).

Table 4 Low voltage EDL Electricity Tariffs ‐ 2008 (per kWh)
Residential and Commercial
___________________________________________________________
Tranche
kWh level
LBP
US cents
0-100
35
2.3
1st
100-300
55
3.7
2nd
300-400
80
5.3
3rd
400-500
120
8.0
4th
>500
200
13.3
5th
140
9.3
Public
Administration
115
7.7
Handicraft and
Agriculture
__________________
Source: EDL data

2.3.2 Regional Electricity Companies
Electricity production facilities were first established in Lebanon by private
concessions. In 1906, the first company began generation in Beirut and by1953,
Lebanon had 19 different private concessions (Abisaid, 2008). Some of them were
large companies, like Electricity of Beirut, with about 73,000 subscribers, and some
were small, like the cemetery factory (generated for its own use). Concessions provided
a comprehensive service package; they generated electricity, distributed it and then
collected the bills.
In 1954 the Lebanese parliament announced the nationalization of the electricity
sector.44 By 1964 EDL formally came to the stage and asked the concessions to stop
their generations. EDL guaranteed that it would provide adequate electricity to the
44

After World War II, nationalization was a common trend among most of the developing countries,
Iran nationalized oil industry and Egypt tried it on Suez Canal.
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concessions (through the tariff set for the whole country) and asked them to be the
distributors in their regions. Concessions stopped generation and some of them were
sold to EDL (like the Kadisha concession in the North), some remained as distributors
and a few kept the generation right to feed the EDL network. Concessions like Nahr
Ibrahim and Al-Bared continued to generate hydroelectric power, and distribution
concessions like Zahle, Jbeil, Aley, and Bhamdoun served their subscribers with
electricity from EDL (Abisaid, 2008).

Yet soon after establishment of EDL the

devastating civil war began, leading to the deterioration of EDL properties. EDL was
no longer able to meet the demand and the blackouts became commonplace in the
network45. Concessions had stopped generation for years and the generators were not
able to work properly. Even if concessions wanted to run their generators, they could
not manage with the governmental tariff.46Thus, the concessions could not generate to
help mitigate the dilemma.(Saba, 2009)
2.3.3 Private Sectors
The private sector plays both formal and informal roles in the electricity industry
in Lebanon. Formally the private sector is concentrated on the regional distribution
companies like Electricité de Zahlé (EDZ) and Electricity Utility of Aley. Those
companies are private companies with governmental restriction over their tariffs.
Informally the private sector is heavily involved in generating and distributing
electricity through small and middle size diesel generators. These types of generators
produce electricity and are sold to neighboring households during blackouts. A recent

45

EDZ had 2500 hours blackout in 2008.
The tariff from EDL to concessions is so cheap. They are getting Kwh of electricity by $5 cent from EDL
while for instance EDL buys electricity from Syria by $12 cent and the average EDL tariff for subscribers
exceeds to $9.4 cent.
46
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World Bank study shows that these generators provide 38 % of Lebanon’s electricity
generation (WorldBank, 2008).
Referring to decree number 16878, generation, transmission and distribution of
electricity across Lebanon shall be entrusted to EDL and any other form of electricity
generation on the commercial level is illegal. Article 26 of decree number 16878 states
the conditions and limitation of private electricity production in Lebanon:
“Production equipment intended for private use with power
less than 1.5 Megawatts shall not be subject to the
Authorization condition provided that the environmental,
public health and public safety standards are complied with
pursuant to the specific standards adopted by the Authority
after reviewing the Ministry of Environment and the concerned
administrations and institutions’ opinions.”

Due to the electricity shortage in Lebanon and the growing demand of new
facilities such as hotels, hospitals and universities, an updated version of law 16878
recognizes the ceiling of 10 MW production capacity under some specific
circumstances:
“Authorization: an official document issued by Authority,
granting the right to create, equip, develop, acquire, operate
or ensure the maintenance of production facilities for private
use with a capacity varying between 1.5 and 10 MW.”

Referring to the law, the recognition of this type of power production is limited
to the context of self-support. There is no legislation to allow the private sector to enter
the market of electricity and sell its production. Despite the law, the current private
electricity production initiated an informal structure that is known as subscribed
electricity (Ishtirak) which usually costs people 8 times higher than what they pay for
the EDL tariff each month(WorldBank, 2009). They usually sell the electricity as a flat
fee based on amperage volume, most often 5 or 10 ampere hours per household, while
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EDL seals electricity on a KWH basis. The cost for such a service is around $60 to
$100 per month(Leila Dagher, 2009). No regulation and no safety standards are
applicable for such generators. They have their own network in their neighborhood and
usually each of them, depending on the size of the generator, covers up to 100 meters
around.

The popularity of such generators in Lebanon has spawned the local

manufacture of diesel generators in the country. Some of them export their products to
neighboring countries.
The other players in the private sector are the oil companies that are eligible to
import petroleum products to the country. Currently 14 companies are exporting
petroleum products to Lebanon in the form of fuel oil, gasoil, diesel and crude oil
(APIC, 2009). Four companies are focused on Liquefied Petroleum Gas (LPG)47
(Liquigas, 2009). Some of these companies provide the full range of services including
import, storage and distribution and some others are brokers for the energy sector in
Lebanon mainly for MEW/EDL. They buy oil and sell it on the energy market in
Lebanon. Recently in 2007, to improve the oil market, petroleum importers established
an association to focalize their power to play a more effective role in the Lebanese
market (APIC, 2009). The economic and political weight of these companies has made
a significant impact on policy making for their own interest.48

47

LPG is very new in Lebanon (in comparison with the other petroleum products) and the main
activities in LPG market in the country started in 1970 (Partners, 2003).
48
Policy and legislation level in Lebanon is one of the main issues that the Association of Petroleum
Importing Companies (APIC) is tackling. The APIC’s order for definition of the association objectives
states: “To play a proactive role with the national administration and legislative bodies in order to
modernize the laws and regulations related to the Oil Industry in Lebanon. Furthermore, APIC is
planning to play an active role to improve the regulations and legislations as well suggesting new laws
that match the global development in this sector.”
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2.4Electricity Legislation and Policy in Lebanon
The current electricity legislation in Lebanon is based on decree number 16878 which
monopolized the generation, transmission and distribution into EDL. After the civil
war, in 1990, reconstruction projects sought to restore the electricity sector. The GoL
intended to increase generation to assist EDL in closing the gap between production
and demand so it invested heavily. The total governmental investment in EDL in 1989
was just $5 million but the figure jumped to $30 million in 1990 and three years later,
in 1993, it exceeded $350 million (Figure 12). The GoL increased the generation
capacity and kept the structure of the electricity system untouched. As much as the
generation capacity increased, the governmental expenditure to EDL also rose. This
case continues today as the electricity sector eats 14.8 % of total budgetary spending
and 5 % of GDP as of 200849 (World Bank 2009).
Electricity legislation in Lebanon is limited to a small number of laws, decrees
and strategic roadmaps. The absence of a regulatory authority to follow and update the
issues in the sector is one of the main reasons that there are not a lot of plans, drafts, or
different proposals to find the practical solutions. The current electricity plans and
legislative proposals in the country are most often dictated by the international donors
as the conditions of their funds. Law 462 came at the request of the World Bank
(Abisaid, 2010) and Paris III chartered the roadmap for donor countries to fund
Lebanon. Such legislation, lacking any local context, can only make superficial
improvement. Since 2002 Law 462 has not been implemented in the country. The Paris

49

Higher Council for privatization reported the 2008 figure by$1,620 million payment from Gol to EDL.
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III proposal since 2007 has not seen any progress which is why the $1.5 billion fund for
the Lebanon electricity sector has been frozen until real change enhances the sector.50

Figure 12Total annual subsidies to EDL and percentage of total revenues (MOF, 2008; The WorldBank, 2008).

2.4.1 Law 462

The law 462 was issued on September 2nd 2002 and aimed to implement a structural
change in the electricity sector in Lebanon. (Figure 13) The law provides the legal
framework for privatization of the electricity sector. That forms the structure of an
Electricity Regulatory Authority (ERA) to be the backbone of the electricity sector in
the country. Moreover the law focuses on separation of generation, transmission and
distribution in the electricity sector. Based on the law 462, the creation of one or more
public corporations responsible for generation and distribution is anticipated.
Corporatization is the first level of privatization of these two sectors that they law aims
to be happened in Lebanon. Referring to this law transmission would remain a public

50

Referring to World Bank report in 2008 the electricity sector in Lebanon needs $1 billion to renovate
and add extra capacity.
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function and, to some extent, it would keep the power of the government over the
sector.

Figure 13Power Sector Reform Strategy as per the plan of Min. Fneish and Law 462. Source: the Higher Council
of Privatization

The law 462 emphasizes on creation of competition atmosphere in the electricity sector
in Lebanon. Article 12 of the law, under ERA’s duties and power states:
“Ensure and encourage competition in the electricity sector,
supervise and control noncompetitive tariffs and ensure the
transparency of the market.”

On the other hand and referring to the law, ERA would have the authority to
determine and classify the various type of electricity production in the country. Such
power would enable the authority to lead the industry toward more indigenous and
environmental friendly technologies. This duty is the exact part of the law that enables
the ERA to open an arena toward RE sources in Lebanon. Another important duty that
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the authority should take care of that is the tariff and the final cost of electricity. Such
function is so significant and crucial in the market with involvement of many IPPs. The
law states:

“Determine the ceiling of the prices of production services
and of the tariffs applied on the various services of electricity
transmission and distribution and of the subscription fees,
service fees, fines and their method of collection.”

Unfortunately since 2002 the law 462 has not been implemented in Lebanon.
During this long pending period the trouble of electricity sector increased and no
alternative policy could mitigate the problem. Implementation of the law 462 and
existence of a functional ERA should be the first stage of any mission over electricity
sector in Lebanon. Otherwise, the more additional new generation capacity in the
present situation would lead to higher governmental expenditure to EDL. 51
Exploring the energy sector in Lebanon presents an urgent need for a structural
renovation policy to tackle the current situation and mitigate the losses in this segment.
It is obvious that this situation should not continue anymore like this and soon or late
the country would face with a serious problem in its electricity industry worse than
what is going on now. The deterioration of electricity production in Lebanon and
increasing number of blackouts is an alarm for all parties to set an emergency plan for
this sector.

51

On the other hand, another law was issued in 2002 and pursued environmental protection in
Lebanon. The law 444 regulates the environment legislation in the country and tries to enhance the
quality of environmental services in Lebanon. In two articles the law tackles the energy sector in
Lebanon, and asks MEW to choose type of approaches in its thermal power plant. Moreover the law
asks MoE to and MEW to prepare guidance for natural resource management in Lebanon. The law itself
has some level of potential to encourage toward RE sources but nothing is clear enough in this scope.
Moreover law 444 had been launched a few months before enactment of the law 462. So law 444 could
not meet any of the policies in law 462 in sake of renovation of the energy sector in Lebanon.
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According to the potential of RE sources in Lebanon and the global trend
toward RE, any policy making for renovation of electricity sector in Lebanon has no
way to neglect RE sources as a part of electricity production for the country. This needs
a well-designed regulation to cope with the characteristics of renewables and meet the
economic, social and political situation of Lebanon. The next chapter presents the
different RE policies that have been used in the world to accelerate the implementation
of RE sources in different countries.
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Box 1: Electricity Policy Reform Milestones in Lebanon


1908, March 11th : Turkish rule gives a concession to Beirut Gas Company



1923, Jan. 3rd: Establishment of the private Company: Tramways et eclairage de Beyrouth”



1924, April 6th: Concession was given to “La Kadisha” for the electricity company in the
North of Lebanon.



1924 – 1952: Established of a certain number of private producers and concessions.



1954, July 2nd: Ratification of Lebanese Government ‐ Beirut Electricity Company Protocol
leading to nationalization.



1954, July 7th: Issuance of the Law creating the Electricity & public transport Authority(OEL)



1954, August 14th: Law creating the national office of Litani River.



1964, July 10th: Issuance of the Law # 16878 establishing Electricite du Liban (E.D.L.).



1972, Dec. 13th: Decree # 4517 – General order for autonomous public authority, (including
EDL).



1985, August 22nd: Issuance of Decree # 21 to recuperate the Kadisha Electricity Company.



1995, January 12th: Law no. 403 enabling the MHER/EDL to invest $ 1.290 Billion in several
electrical & expansion.



1995, August 4th: Decree no. A/1/74, The taking over the Hydro Power Company of Nahr
Ibrahim “La Phenicienne”



1996, November: Law no. 621 Lebanese Government to contract for loans with international
funding agencies for electric transmission system expansion (220 KV)



1997, April 4th: Penal law # 632 –Electricity and Water theft and illegal connections a crime
penalized by imprisonment.



1998, Jan. 1st: Letter of Sectoral development policy (LSPD) COM‐resolution # 3746, Sept.
26th.



1998, November: First New Electricity Law proposal.



2000, May 31st: Privatization Law # 228 covers privatization procedures and conditions.



2000, July 12th: “Draft law for the organization of the electric sector” approved by GOL
(decision # 46) and transferred to the Lebanese Parliament.



2001, Dec. 14th: New Electricity Law Decree #6919 Draft sent to Parliament



2002, September 5th: New Electricity Law # 462
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CHAPTER III
RENEWABLE ENERGY SUPPORTIVE SCHEMA: POLICIES AND
COMMON METHODS
The renewable energy industry is a significant part of the mitigation mission that
humankind has set for the viability of the planet. The technology has to compete with
the chubby oil market for the global community to shift from the current maelstrom to
the renewable world. Governments around the globe are enacting policies to support
RE expansion in the world. Some of these policies have been successful and some have
failed. Most of such policies come from the Northern countries, where the industry
originated. Some of the developed states have tried more than 10 different policies, and
after a long process of trial and error, they have found the best practices. Such valuable
experiences could help the developing countries to set the most appropriate policies
according to their local conditions.
This chapter states the most common polices that have been enacted in the
world, policies like the renewables portfolio standard, tendering system, feed-in tariff
and net metering. Moreover, the Chapter presents the best practice worldwide.

3.1Common Schemes
3.1.1 FeedIn Tariff
A Feed-in Tariff

52

(FIT) is a price-driven policy instrument that is based on energy

generation. It is used to encourage the expansion of RE generation by ensuring that
those who produce electricity from RE sources have a guaranteed market for the

52

Also known as “advanced renewable tariffs” (ARTs) or “renewable energy payments” (REPs) in North
America.
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electricity they generate, regardless of its size. The FIT mechanism provides a
guarantee of payments per kilowatt-hour ($/kWh) for the full output of the system for a
guaranteed period of time, usually 15 to 20 years53 (Karlynn Cory, 2009). The payment
often differs according to the technology and size of the project (Mendonca, 2007). FIT
obliges the energy companies responsible for operating the national grid to purchase
electricity from renewable energy sources.54 The purchase price is pre-determined to
stimulate new investment in the RE sector (Karlynn Cory, 2009). FIT, according to its
price-driven character, sets the price and lets the market work on capacity and
generation. It may define some caps but the cap does not force the investors to meet the
target. FIT policy tries to play with price in order to stabilize the generation trend.
FIT is the most common RE policy enacted by more than 63 countries, states,
provinces and territories in the world (Table 6). It has been argued that a well-designed
worldwide FIT policy would have a revolutionary outcome in the energy sector through
CO2 reduction, market creation and development, job creation and energy security
(Mendonca, 2007).
Kenya is one of the developing countries that have successfully enacted FIT
policy. Its ministerial proposal defines the key objectives to have the FIT mechanism.
The proposal states the objectives of the FIT system are to (MoE Kenya, 2008):
 Facilitate resource mobilization by providing investment security and market
stability for investors in renewable energy sources,
 Reduce transaction and administrative costs by eliminating conventional
bidding or negotiation processes.
53

The price should be well designed in order to be sufficient enough to guarantee the profitability of
the investment and at the same time prevent windfall money.
54
In some applications the law obliges the grid operators to provide priority access to the grid for RE
projects.
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 Encourage private investors to operate power plants prudently and efficiently so
as to maximize returns.
The FIT mechanism could be applied in a variety of ways to meet different
applications in every country. The type of technologies and the payment structures that
FIT would work with are the main two variants that differentiate among FIT models.
“Fixed FIT” and “Premium FIT” are the most common FIT types in the world. The
system of fixed FIT allows electricity generators to sell electricity out of RE at a fixed
tariff for a determined period of time. Alternatively, the FIT can be paid in the form of
an additional premium on top of the electricity market price55. Premium FIT sets the
cap and the floor over the normal electricity tariffs in the market.
Table 6 Cumulative Number of Countries/States/Provinces Enacting Feed‐in Policy

55

Premium FIT is the last version of FIT models that has been applied in Denmark and Spain.
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3.1.2 Renewables Portfolio Standard

The Renewable Portfolio Standard56 (RPS) is a flexible, quantity-driven policy that
guarantees a minimum amount of RE be integrated into the portfolio of electricity
resources serving a state or a country(AWEA, 1997). Due to the flexibility of RPS to
set the different quotas over time, the RPS can put the electricity industry on a path
toward increasing sustainability through increasing the minimum required share of
electricity from RE sources. Because RPS is a market standard, it mandates a power
producers to generate a percentage of its electricity from RE sources. Then each power
producer has a its own choice of how to fulfill this mandate using a combination of
renewable energy sources, including wind, solar, biomass, geothermal, or other RE
sources(Mendonca, 2007).

According to the RPS mechanism, government is eligible to impose a penalty in
case the power producers could not meet the target in the given period. RPS sets a
structure of “Renewable Credit” that could stimulate electricity production from RE
sources. Renewable credit is a tradable certificate of proof that one kilowatt hour of
electricity has been generated by an RE source (Pallab Mozumder, 2004). RPS requires
all electricity generators to demonstrate, through ownership of Credits, that they have
supported an amount of renewable energy generation equivalent to some percentage of
their total annual kilowatt-hour sales (DoE, 2006).

RPS relies almost entirely on the private market for its implementation (AWEA,
1997). Private market performance could result in competition, efficiency and
innovation that will deliver renewable energy at the lowest possible cost (DoE,2006).
56

Also known as “Quota”
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The United States of America is the main application of RPS in the world with the
highest number of states that have applied RPS policy. In the Europe, Sweden, Poland
and England are the three aside from the other EU members that are dealing with RPS
mechanisms to support RE sources. (Table 7)

Table 7 cumulative number of countries/states/provinces enacting RPS Policy

3.1.3 The Tendering System
The tendering system is a set of market/price-driven policies administered by the
government in which RE developers bid for power purchase agreements. Such bidding
usually takes place through a formal competitive tendering process (Mendonca, 2007).
The tender involves a series of competitions, where potential investors or generators
compete among each other based on the bid price per kilowatt-hour. Successful
competitors would be offered long-term power purchase agreements for a guaranteed
price. The government usually obliges the other IPPs or distributors to buy a certain
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amount of electricity from the winner (Mendonca, 2007). The competition process
leads to the selection of the most cost effective options.57 Obviously the generation cost
of RE would be higher than the conventional sources and the difference between the
market price and bid price is met by the government. Then the authority passes excess
costs of power purchase from RE installations through a tax on all subscribers (Jurgen
Schmid, 2007).
The tendering policy is a variation of feed-in laws and renewable portfolio
standards, the key difference being that the price and the eligible projects are selected
through a competitive bidding process (Ryan Wiser, 2002). In the Europe, France and
Ireland are the two countries that have applied the tendering system to support RE
sources58. This mechanism also used to promote wind power in China (Zhen Yu Zhao,
2009).
3.1.4 Net Metering
Net metering is generally a consumer-based renewable energy incentive that
approaches the small electricity producers from renewable energy sources. This system
allows subscribers to install small RE system at their home or office and sell their
surplus generation into the grid. The policy obliges the utility to buy this excess
electricity from the producer at wholesale market price. Depending on the policy
definition, the utility could pay per kilowatt-hour of generation to feed the grid or offset
it from the electricity bill.

57

Usually the lower the bid, the higher chance to win and most often in developing countries, because
of corruption, that would be easy to interfere to the evaluation process. Such problem sometimes end
up with broken projects that non‐qualified companies just because of offering low price were able to
win the tender.
58
United Kingdom formerly used to have the tendering system.
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The most mature type of net metering policy sets the value of electricity to the
price of every kilowatt-hour of generation from RE sources. In such a case the
electricity that is fed to the grid during peak time gets a higher price than the generation
at midnight. This policy helps photovoltaic (PV) industry to be more efficient, because
PV delivers its highest amount at the peak time of the grid. Such type of net metering
requires a specialized, reversible, smart electric meter that is programmed to determine
electricity usage any time during the day.
According to the size of the prospective projects and the amount of payments,
net metering could just be a part of a comprehensive RE policy and not the main body,
otherwise it is not enough to advance market penetration (Mendonca, 2007).
Governments with Value Added Tax (VAT) are often reluctant to introduce the net
metering principle because of complications in paying and refunding the VAT that is
payable on electricity.
Net metering is being implemented in Korea, Mexico and Thailand where the
main takers tend to be businesses (Wamukonya, 2005). The US has the most expanded
net metering market in the world; 43 states have enacted net metering. Some states set a
limit for the size of RE generators up to 100 KW, while Nebraska, for instance, has no
limitation over the production size. In the developing world, Slovenia, Nicaragua, three
of India’s states59 and Israel have enacted the net metering policy.

3.2Best Practice
The conclusion among many scholars on the RE policy planning is that the feed-in
mechanism has the most proved advantages over the other RE support policies. It has

59

Andhra Pradesh, Madhya Pradesh and Maharashtra.
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been shown that FIT is the fastest and cheapest way toward RE deployment
(Mendonca, 2007). Comparing the certain period of time that RE supportive policies
are enacted, and then their outcomes, FIT works at an optimum level. (Figure 14)

Figure 14 Installed Capacity of Wind Energy in Germany and the UK (1990 ‐ 2003) Source: Butler and

The most booming growth of RE installations has occurred within the FIT
framework. There is huge achievement gap between those who went with FIT and
those who did not (Figures 15-18). Although FIT originally comes from the US,60 it has
been developed in Europe and now most of the active RE economies in Europe are
getting benefits from their feed-in regulation. Generally speaking governments are
usually reluctant to deal with policies that make a sophisticated mechanism and put an
additional load on the state’s expenditures. The easier implementation of any policy
enhances its enactment likelihood by any government around the globe.
FIT appears to provide an easier mechanism of assuring governments that they
would just have the role of observers who guarantees the right of investors, according

60

Public Utility Regulatory Policies Act (PURPA) was adopted first in California in 1978. PURPA is the
first type of what we call it now FIT.
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to the state’s authority, against power distributors. FIT passes the finance load to the
electricity subscribers and makes them all participate on the national (and finally
international)

Figure 15Effectiveness Indicator for biogas electricity in the
period 1997‐2003

Figure 17 Effectiveness Indicator for photovoltaic electricity in
the period 1997‐2003

Figure 16 Effectiveness Indicator for wind on‐shore electricity
in the period 1997‐2003

Figure 18 Effectiveness Indicator for solid biomass
electricity in the period 1997‐2003

climate change mitigation policy61. It is remarkable that three countries, Italy, the UK
and Belgium, which have recently transformed their RE markets into RPS as the main
support instrument, have a high expected annuity of support from the state but low
growth rates. It seems typical for countries with FIT to be more effective at generally
moderate levels of state support62 (Mario Ragwitz, 2005). (Table 8)

61

Development of renewable energy resources are one of the major part of international climate
change mitigation policy.
62
The effectiveness of the promotion of innovative technologies like wind energy, agricultural biogas
and photovoltaic has been the highest in countries having FIT as their main support system (Mario
Ragwitz, 2005)
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Table 8 Wind energy in Europe – Payment levels and installed capacity

Countries with
a payment
regulating
system
(Feed in Law)

Countries with
a quantity
regulation
system

Country

Payment level
(€ct/kEh)

Installed power
End 2003 (MW)

Employment
effects
(employees2003)

Germany

6.6‐8.8

Ca.14.609

46.000

Spain

6.6

Ca.6.202

Ca.20.000

UK

Ca.9.6

649

Ca.3.000

Italy

Ca.13

Ca.904

Ca.2.500

(Quota system)

Source: German Renewable Energy Federation

While FIT is increasingly adopted in both developed and developing countries, the
feed-in mechanism is getting more mature and every country tries to adjust it to their
specific local context. Some states practice FIT as the backbone of their RE policy and
at the same time they benefit from other policies, including tax incentive, capital
subsidies and grants (Table 9).
Innovations within FIT have rendered it even more feasible such as the
premium tariff, tariff degradation, stepped tariffs, extra premiums and technologyspecific tariffs. The high flexibility of feed-in regulation grants it worldwide
acceptance. Developing countries during their policy adaptation toward RE can easily
adjust feed-in regulations to meet their local conditions. Thus, developing countries
prefer FIT over most other RE policies.

56

According to this Chapter, FIT is recognized as the most successful policy to
support the sustainable growth and implementation of RE sources. This prosperity has
been achieved by both developed and developing countries. In fact, the South is getting
more active on the FIT policy enactment (REN21, 2009). Despite the three decades that
have passed since the first feed-in law in the US (PURPA), FIT, as a mature
mechanism, is very young and it has just recently been formed in the current model. A
lot of capacities in different countries are compatible with FIT so every country can
adjust the policy. The next Chapter will analyze the success stories of FIT in the world,
from developed and developing countries. Moreover, it reviews the policies that caused
FIT to fail. Learning from what the others have done is the best way to avoid making
the same mistake for any potential FIT enactment in Lebanon.
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Table 9 Renewable Energy Supportive Policies in Different Countries

Source: REN21, 2007
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Box 2: Quotes from Study of Feed‐in Tariff for Renewable Energy Support Policies


The effectiveness of the promotion of innovative technologies like wind energy, agricultural
biogas and photovoltaic has been the highest in countries having feed‐in tariffs as their main
support system, even though not all feed‐in countries are equally successful. (Mario Ragwitz,
2005)



Roughly 30 countries have copied our RE Act, and it will become more. It is only a question of
political will, nothing else! (Herman Scheer, 2007)



Experience from Europe suggests that a well‐designed feed‐in tariff can generate rapid
growth for targeted RE technologies by creating conditions that attract capital to those
particular sectors. By using a variety of design variables to incentivize production in different
areas as well as projects of different sizes, FIT policies can help encourage a variety of RE
technology types and different‐sized RE projects.(Toby Couture, 2009)



A stable feed‐in tariff has clearly proven to be one of the most successful mechanisms to date
for promoting a large‐scale wind energy market that offers the stability necessary to attract
local manufacturing. (Joanna Lewis, 2005)



Feed‐in tariffs (FITs) have been successful in triggering a considerable increase of RE
technologies in almost all the countries in which they have been introduced and where their
effectiveness was not significantly hampered by major barriers. (Mario Ragwitz, 2005)



The price guarantee and long‐term policy certainty offered by FITs have propelled some
countries to the forefront of the global RE industry, creating hundreds of thousands of jobs
and countless economic opportunities in new and emerging sectors (Karlynn Cory, 2009).



The long‐term price guarantee provided by the feed‐in tariff reduces regulatory and market
risk (Lucy Butler, 2004)



Feed‐in tariff reduces CO2 emissions, creates jobs, ensures energy supply, guarantees
investment security, drives technological innovation and provides fair market conditions
(Council, 2008).



In a feed‐in tariff system, a stepped design can clearly increase the efficiency of instruments,
especially in countries where the productivity of technology varies a lot between different
technology bands (Mario Ragwits, 2008).
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Figure 19Renewable Energy Law in Germany (EEG) How Does it Work in Practice?

Source: BMU 2008
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CHAPTER IV
THE BEST PRACTICE: FEED‐IN TARIFF AND ITS SUCCESSFUL
STORIES

4.1 Successful Stories
4.1.1 Germany’s Success
Germany recorded one of the most successful FIT mechanisms in the world. The
final law was the result of a long-term trial and error phase in policy-making. The direct
output of every policy showed how the policy promotions affected the market. Miguel
Mendonca in his evaluation on the German FIT system highlights the importance of
political support and states: “The politics, as well as the policies, are of importance in
understanding the conditions for such success.” (Mendonca, 2007)
Germany’s concrete decision toward an alternative source of energy started in
the 1970s in response to the oil embargo from Arab countries. For about a decade and a
half, the major focus concentrated on the promotion of research63 (Volkmar Lauber,
2004). What happened in Chernobyl in 1986 accelerated the search for alternative
sources against the dominance of conventional fossil fuel and the expansion of
dangerous nuclear energy. Public support came from parliament and the members
started introducing policies that could increase energy security and support the
environment64 through a reduction of greenhouse gasses). `

63

From training personnel to development of prototypes and laboratory production
Climate change issues and later on Kyoto protocol tackled CO2 production and Germany as one of the
Annex I countries had to reduce its CO2 production.
64
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In 1988 two members of the German parliament proposed FIT to support wind
energy in the country. After two years of debate, in December 1990, a one page law
issued by the parliament, “Feed-in Law”
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(StrEG), was enacted on January 1st 1991.

The law officially allowed feeding electricity generated from RE sources to the grid
and obliged the distributors to buy it from the producers as a first priority66. The main
resistance against the law was from the Ministry of Economics and Technology while
the support came from members of parliament and the Ministry of Research and
Environment. StrEG did not face any serious reaction from the power producers. No
one at that time could imagine that such a major role in electricity generation could be
taken by RE resources.
StrEG in Germany was the first official practice of the parliament and obviously
was not ready to give full support to RE electricity generation. For instance, StrEG
covered all types of RE sources, but the focus was limited to wind and small hydro
energy. Moreover, the tariff for solar energy was so low and could not raise any
attention or interest in this regard. The German government tried to help development
of solar energy through some type of subsidized projects. In 1991, the government
launched a project called “1000 Solar Roofs”. The project sponsored 70 %67 of the
investment and left 30 % for the house owners. Although the project was supposed to
deal with 1000 applications but finally 2.250 roofs were covered by solar panels and a
capacity of 5MW was fed to the grid. Soon after that the government intended to
introduce new package of “100,000 Solar Roof”. On the wind side, the technology for
65

Stromeinspeisungsgesetz (StrEG)
Before StrEG in some applications producers were allowed to feed their production to the grid. But
such applications were most often big industrial producers that had internal contract with the regional
distributor companies.
67
50 percent from the federal government and 20 percent from the regional government.(Volkmar
Lauber, 2004)
66
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the capacity of 100 MW (later 250MW) was introduced, along with StrEG, and those
who invested in wind benefited from both initiatives. These two programs helped open
the RE market in Germany via the Feed-in legislation. The governmental support to
introduce feed-in mechanism increased RE capacity in Germany and encouraged the
market to grow toward environmental friendly technologies.
Promotion of RE in Germany and more attention to StrEG worried power
producer companies and they claimed that StrEG and the advantages of RE violated
market equity. Those companies staged two major demonstrations in front of the
Federal Constitutional Court, but finally the court defended RE due to its benefits for
the environment (Mendonca, 2007).

Figure 20Development of Electricity Generation from Renewable Energy in Germany,
1990‐2008 Source: BMU March 2008

In 2000 and 2004 the German parliament revised StrEG to rectify the
weaknesses and strengthen the whole mechanism. The amended law was called,
“Renewable Energy Sources Act”68 (EEG). EEG differentiated the tariffs depending on
the RE type, size and location, and addressed tariff degradation that varied among RE

68

ErneuerbarEnergieGesetz (EEG)
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sources. The new law received serious support from the public and produced tangible
RE growth (Figure 20).
Due to the variety of RE sources, this sector has the potential to diversify itself
and support other enterprises, from agriculture and animal husbandry to hydrogen
refineries and photovoltaic cell laboratories. RE has the potential to create job
opportunities. In Germany, nuclear energy generates 11.2 % of primary energy in
Germany with 40,000 people working for this sector while RE provides 7.3 % of
primary energy production and employs 278.000 people 69(Figure 21).

Figure 21Employments in Germany Renewable Energy Sector 2004‐2008 Source: BMU

In addition to FIT, EEG added €2.94 to the monthly electricity bill per
household in 2007. Subscribers cover the additional cost and the distributors pay for
69

It is estimated that the figure would exceed to 500.000 by 2011.
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green electricity in the country. The mechanism does not burden the government, one
of the main advantages of this law. In 2007, € 14.2 billion was the turnover through
EEG and € 3.4 billion was the avoided external cost through EEG in 2006 (Bree, 2009).

4.1.2 Spain’s Success
Spain is another European country that has innovated RE policy-making,
creating a fast growing market and establishing the country among RE leaders in the
world. Spain is a net energy importer that imports 99 % of its total annual oil and
natural gas and 50 % of its coal consumption (IEA, 2008). Fossil fuels are the major
sources of energy in Spain, especially oil (49.5%) and natural gas (19.9%)(IEA, 2008).
Increasing energy security and diversifying energy sources are the key objectives in
Spain, particularly after the oil embargo in the 1970s. (Figure 22)
The first renewable energy law in Spain was launched in 1980 as the Energy
Conservation Law. The law set preliminary feed-in regulations but did not specify the
period of support. Like the experience in Germany, the spirit of the law targeted large
capacities and was not appropriate for small producers. Referring to the law, the
Minister of Energy and Industry should set the price annually. Six years later in 1994, a
new electricity law was codified to facilitate small producers being fed into the grid.
The new law granted the price setting authority by Royal Decree. Finally, a minimum
of five years for purchase contracts was specified.
In 1997 Spain set its target for RE and the “Plan for the Promotion of RE
Sources” fixed a 12 % contribution of RE to primary energy by 2010.70 This year, the

70

The plan for 12 percent share has an indicative character and implies no compulsory behavior for
energy actors.

65

Electricity Law initiated one of the most significant promotions of RE electricity tariff
setting. The premium tariff came as an alternative to the fixed tariff for every kilowatt-

Figure 22Spain Share of Total Primary Energy Supply in 2006

hour of electricity production of RE sources and set a margin over the electricity market
price. This margin varies according to the value of the electricity that is being fed to the
grid. Obviously the value for electricity that is fed during the peak load of the network
should be much higher than that which is fed at midnight. The premium tariff provides
more alternatives for investors and strengthens some of the less profitable RE sources.71
In addition to the 12 % target for 201072, Spain took more serious actions in
1998 and 1999; with revision of the laws and policies, the country tried to define the
methods to achieve the target.73 FIT regulation in Spain passed a period of trial and
error along these years and, in 2001 and 2004, the country revised the law several
71

The producer can choose between a fixed price and a “premium” added to the price negotiated in the
electricity market. The choice is valid for one year; after that the producer can decide to maintain the
formula or swap to the alternative.
72
European Union climate change policy and its obligations to the members and EU targets according to
the Kyoto protocol set another regional target that each of EU members was supposed to meet.
73
One of the methods was liberalization of electricity sector that finally took place with support of
Royal Decree in 2003.
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times. For instance, the 2001 cap and floor were altered above the market price in order
to prevent windfall incomes.74 Moreover, tariff degradations and duration of support
(for 10 to 25 years) were the other items that were set through new decrees and revised
laws. In 2004, the law gave more support to solar energy, expanding solar photovoltaic
and thermal energy75 so that in 2008, Spain became the global leader of solar
photovoltaic installations (Figure 23).

Figure 23 World Market Photovoltaic 2008

74
75

Wind energy got windfall income during absence of cap and floor.
Geographical situation of Spain gives the best solar insulation rank among all the European countries.
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Table 10Comparison of the main implantation characteristics of the Spanish and the
German feed‐in tariff system
Spain
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Germany

Guaranteed duration of level of tariff

1 year

General duration of support

Long term duration implemented in
R.D. 436/2004, technology dependent
(10 to 25 years)
No
Set in a flexible way
through system operator OMEL ‐leads to
equal distribution among all electricity
consumers
Yes
Yes

Generally 20 years

ICO‐IDAE funding line, which provides
with special conditions to investments in
RE and RUE investments. In general,
investment incentives, soft loans and tax
incentives were defined under the “Plan
de Fomento de lasEnergiasRenovables”
(RES Promotion Plan), whose aim is to
support RES investments with 13.1 %
public financial sources

Soft loans and investment incentives by
the market incentive program for
biomass CHP, small hydropower, PV in
schools. Tax incentives (reduction of
income tax granted in the federal tax
law especially for wind energy
investments), Soft loans by a federal
investment bank DtA (a relevant share
of Germanys wind energy in‐
vestments is financed by government
loans)

Grid access

Guaranteed by the act

Guaranteed by the act

Costs of balancing power

Not to be coved by RES generator

Not to be coved by RES generator

Do specific tariffs for the following
(sub)‐technologies exist?
Biogas
Off‐shore wind
PV
Building integration of PV
Geothermal electricity
Solar‐thermal electricity
Ocean technologies
Refurbishment large hydro
Biomass‐CHP12

Yes
Yes
Yes
No (only size dependent)
Yes
Yes
Yes
No
No

Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes

Renewable biomass resources

Yes

Yes

Are the tariffs stepped?
Digression of tariffs
Implementation of burden sharing

Premium tariff possible?
Direct access to the spot market in
combination with FIT possible
Supplemented by what kind of main
additional support mechanisms

Generally 20 years

Yes
Predefined (2‐6.5% per year)
Equal distribution among all electricity
consumers
No
No

Source: Mario Ragwitz and Claus Huber 2005
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The possible annual change of tariffs in the new act Royal Decree 436/2004 is linked to the general
electricity tariffs. Annual changes can therefore be only very moderate.
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4.1.3 Feedin Tariff in Developing Countries; Kenya, South Africa
The procedure that was smoothly passed in the developed world for the sake of
RE deployment gave them enough time to harmonize all the stakeholders’ abilities with
the level of the RE targets. Today, when the world is struggling with the high cost of
fossil fuels and issues like climate change, the North can more easily adopt green
energy policies than the South. Energy infrastructure is the main missing criterion
among developing countries. Many of these countries have had to address other
systemic, institutional failures before coordinating RE development, such as
monopolistic electricity generation, high subsidies for fossil fuels, lack of public
support and so on.
The South has the unique advantage that it can learn from the valuable
experiences of the developed world to promote RE. The North spent billions of dollars
for its trial and error experiences, and finally proved the best practice, for standard
conditions, in the world. The existing policies are like shortcuts for developing
countries to promote RE much faster than the developed countries could.
Recently, developing countries are pursuing RE policies and garnering
worldwide attention. Some developing countries, like China and India, have become
forerunners in RE industries and their governments have articulated clear plans for RE
deployment. Some have more financial resources and can afford to run several parallel
policies77 toward RE. Many developing countries have constructed FIT policies and
tried to support it with governmental subsidies. Iran, for instance, launched its FIT in
2009. It has been heavily financing public projects for the Ministry of Energy to install

77

Financing RE projects, paying incentives, exempting municipal tax, subsidizing RE projects and so on.
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wind and solar farms across the country and subsidizing electricity generated from RE
sources.
The experience of those developing countries that have dealt with FIT
demonstrates that this mechanism improves their ability to capture RE much faster than
those government-based mechanisms. The United Nations Department of Economic
and Social Affairs (DESA) recently issued a policy brief that called for new policies to
address "Climate Change and the Energy Challenge." In this report, the United Nations
mainly considered developing countries and introduced FIT as a global solution.

“A global feed-in tariff program could provide guaranteed
purchase prices to producers of renewable energy in
developing countries over the next two decades. This
mechanism would lead to an automatic drawdown of subsidies
over time as production and incomes increase. Delivery
mechanisms would have to be carefully designed so as to
ensure a level playing field for all competing technologies and
on-grid and off -grid operators and benefit targeted lowincome consumers.”

Moreover, on the European level, “Working Group for Developing
Countries”78, has identified a locally adapted variation of the FIT scheme for
developing countries. It encourages the spread of PV in combination with other RE
technologies.
Kenya is one of those developing countries that has recently (2004) opened its
electricity market up to RE electricity79. FIT legislation in Kenya includes biomass,
solar, small-scale hydropower and wind energy RE sources. Tariff payments depend on
78

The Working Group 4‐Developing Countries was created within the framework of the European
Photovoltaic Technology Platform.
79
In 2004 Ministry of Energy in Kenya launched the decree but just in 2008 the Feed‐in Law passed the
parliament.
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the generation cost of each kind of technology. The fixed tariff covers payments for 15
years. The Kenyan FIT is financed by distributing the costs amongst all electricity
consumers. The law determines that the grid operator must add $2.6 for every kilowatthour of electricity consumption to finance the FIT mechanism.
Referring to Kenya, the FIT law sets the target of 42 % of current electricity
production capacity to be swapped by electricity from RE under FIT regulation.80
Although it is too early to judge the consequences of FIT in Kenya, setting FIT
legislation in and of itself was a shrewd step, perfectly adapted to local conditions.
On the other side of Africa, FIT is committed to fulfill the national target of 10,000
Gigawatt (GW) hours of electricity out of RE sources by 2013. South Africa has a
carbon-based, energy economy with the major share coming from coal (The
Department of Mineral and Energy – South Africa, 2006). In 2003, the National Energy
Regulator of South Africa (NERSA) approved FIT guidelines to cover generation costs
and ensure a reasonable profit to motivate investors, supporting the government’s
efforts to reach its supply target of 10, 000 GW hours of “Green Energy” by 2013.81

"The approved Refit guidelines will create an enabling
environment for achieving the government's 10.000 GWH
renewable energy targets by 2013 and sustaining growth
beyond the targets," NERSA's electricity sub-committee
chairman, Thembani Bukula, said at the release.

80

The United Nations Environment Program (UNEP) has already indicated that Kenya has the capacity to
produce its entire electricity requirements from clean energy resources.
81
To put the 10.000GWh by 2013 target into perspective, this would be equivalent to electrifying
approximately two million households having an annual electricity consumption of 5.000 kWh. Put
another way, the 10 000 GWh target is equivalent to about 5 percent of the present electricity
generation in South Africa. This is equivalent to replacing two (2 x 660MW) units of Eskom's combined
coal‐fired power stations. (The Department of Mineral and Energy – South Africa)
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The term of the South African FIT covers a period of 20 years and the tariffs are
differentiated according to the type of different technologies. The law dictates that the
tariff be reviewed every year for the first-five year period of implementation and every
three years thereafter. NERSA states in its proposal that: “The tariffs were based, as in
most European countries, on the cost of generation plus a reasonable profit. The tariffs
for wind energy and concentrating solar power are among the most attractive
worldwide”

4.2Failure Stories
Although FIT has been recognized as the world’s most successful RE support
policy, it has failed, in some cases, due to specific policy design. Wherever FIT could
not be adapted to the geographical, economic and social conditions of the host country,
the mechanism soon collapses from its own deficiency. According to the flexibility of
FIT schema, countries with any type of failure with their FIT regulatory policy could
rectify the weaknesses by introducing a new version of FIT to meet their needs or
conditions.
The most common failure with FIT is related to the tariff setting; it is either too
high or too low. Setting an appropriate tariff is the most important stage for FIT
enactment. The high tariff affects the rational balance of the energy industry and creates
market inefficiencies. If the tariff is low, it cannot attract investors and no major change
can transpire. Argentina and Spain are the most known examples of such mistakes
(Miguel Mendonca, 2009). In 2006, Argentina set an extremely low tariff for wind
energy, so FIT did not add any new capacity to RE installation in the country. Spain
demanded such a high tariff for solar energy in 2006 and that it surpassed 500 %
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market growth; however, the market soon slumped (EIA, 2008). Such fluctuation in the
RE market is in contrast with the sustainable development ideal and damages the
employment rate.
Another mistake is to set the tariff at a flat, fixed rate by appropriating the same
tariff to all the different RE sources. Consequently, the cheaper technologies are
cultivated while the others are stultified. According to the characteristics of different
RE sources, the tariff should vary and should differ among poor or rich resources.
Countries with weak local RE capacities often choose to go for a flat rate rather than
differentiated schema (Miguel Mendonca, 2009). However, a flat rate tariff bears more
deleterious consequences on the developing rather than the developed world. Inflation
is the common threat to developing countries.82 In countries with a high inflation rate,
policy-makers must revisit the tariff schema annually (Miguel Mendonca, 2009). The
impact of inflation intensifies through the fixed tariff model rather than the premium
tariff. Because countries often revise their electricity tariff at least every year, according
to the cost of generation, the value-added for the premium tariff is more secure in case
of inflation.
The experiences that have been analyzed in this Chapter declare the importance
of a locally relevant, well-designed FIT. Though the history of trial and error was
painful, the investors finally received the expected results of growth and profit. In
response to mature FIT laws throughout the world, several international organizations
have started giving policy advice to countries desiring a FIT framework83. They seek to
negotiate local realities and constraints within the FIT policy structure for each country
82

Inflation rate is more significant if a developing country attempts to go for FIT. The inflation rate is
often high among the developing countries and the policy maker should bring this point to the
consideration in order to avoid the policy failure.
83
Organizations like; World Future Council and Feed‐in Tariff Cooperation.
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to determine the ideal variation. Every country must respect its local characteristics to
construct an effective policy framework. The next Chapter will analyze the conditions
of Lebanon to consider the enactment of a FIT policy.

Table 11 Feed‐in Mechanism, Table of Comparison among Different Countries

Source: ACT Government, Australia 2007
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CHAPTER V
FEED‐IN TARIFF AND LEBANON POSSIBILITIES AND
LIMITATIONS
The concept of FIT can render obsolete massive electricity generators and support
household electricity generation. In other words, the number of actors in the electricity
sector will increase. Countries need accurate to meet their expectations. Countries have
to recognize the stakeholders to deal with the new structure and evaluate the steps
necessary to the policy. This Chapter explores the issues that may affect the expansion
of FIT in Lebanon and will play a role in the future overhaul of the electricity sector.

5.1Stability
Long-term policies rely on a stable, regulated environment to protect the right of
every actor in the energy market. Investors need a market with financial incentives and
the clear potential for profit. One of the main pillars of any FIT regulation is the longterm payment contract that in some applications exceeds to 25 years. Such a long
period needs social, economic and obviously political stability in order to send positive
signals to the investors that no force could impair their venture. Investors must know
that a change in the ruling political party will not damage their business interests.
The argument that Lebanon is politically unstable has often been used to reject
prospects for economic development or investment. Instability has interrupted basic
public services like transportation and electricity. Political stability and security are
necessary ingredients for the FIT mechanism.
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5.1.1 Political Stability
The political sphere in Lebanon is the battlefield of local, regional and
international actors. In recent years and after the civil war (1975-1990), the country has
been hit by political waves that have compelled Lebanon to navigate into new
directions. The assassination of Prime Minister Rafik Hariri, the victory of the
Resistance against Israel (in 2000 and 2006), the tough political challenge in 20072008 between the so-called 14 March and 8 March and finally the current political
agreement are all pieces of the political chess-board in Lebanon (Figure 24).

Figure 24Aggregate Indicator: Political Stability and Absence of Violence, Source: Governance Matters 2009 World Bank

Wherever the political fluctuation is sharp, the investors need more warrantees with
their investments (WorldBank, 2008). Particularly if the investment opportunity comes
from a specific party in the government, then investors must make sure that any
political change does not affect their venture.
In the case of Lebanon, the warrantees must come from the highest echelons of state
authority such as the president, the parliament or the Council of Ministers. Asking
people to trust the current electricity structure will not generate any type of investment.
Thus, the GoL tried to assure the donor countries in the Paris III conference that the
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current structure of the electricity sector would be reformed (Paris III, 2007).84 The
participation of international organizations such as UNDP raising awareness has
already gained trust from the public. UNDP, particularly after 2006, has concentrated
on the energy and environment sectors which constitutes 80 % of UNDP expenditures
in the country (Kasparek, 2007).
5.1.2 Security
RE industries enhance energy security and simultaneously require a secure
political climate environment (UNIDO, 2009). The FIT structure requires private
investors for additional government assurances (Miguel Mendonca, 2009).
Yet in Lebanon, security is not a commodity that only the government can provide due
to Israeli hostilities in the South and occasional internal clashes. In the 2006 war, Israel
attacked the Jieh power plant and destroyed the electricity network in the South. In fact,
200 solar water heaters (donated by the Government of China85) were demolished in
Bent-Jobail and most of the backup generators in the Southern villages were bombed
by Israel86 (LCEC, 2009).
To address the security issues in Lebanon, FIT requires the support of insurance
industries. Such involvement from insurance companies may drive up the final and
running cost of the investment. Consequently, the return on the profit may decline and
appear less feasible. For some RE sources, like wind, the generation cost is much

84

Lebanon committed to: Appoint qualified advisors to the Minister of Energy and Water, EDL and HCP
and appoint a new Board of Directors for EDL (Paris III, 2007). A Board of Director consisting of several
specialists in this field and a representative of the Government, supervise the Director General and
control overall EDL policy (Roudi Baroudi, 2000).
85
In 2005, Government of China donated 500 domestic solar water heaters to Lebanon. And LCEC
distributed them among Lebanese household across the country (LCEC, 2009).
86
One of the first actions from “Iran Fund to Rebuild Lebanon” after war 2006 was bringing diesel
generators to the villages. The amount of $400,000 was paid to bring new generators for the villagers
in the South.
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cheaper than electricity run by diesel so the insurance rate may not be a main obstacle
(Lorenzo Fagiano, 2008). However for some others, such as solar, the insurance might
strain investors.
Still, a well-designed FIT in Lebanon could increase energy security in the country
and decrease vulnerability against any foreign attacks to its conventional power plants.
Instead of having 10 major power plants, the country would have tens of thousands of
micro generators that would feed the network.

5.2 National Plan

Setting an effective FIT law requires that regulation be linked to the national roadmap
for RE (Mendonca, 2007). Countries assess their needs, set targets and outline the
methods to achieve them. At times, the plan is regional with a coalition of different
states determining the approaches for all the members (Table 11). RE policies
encompass two forms:


Targeting an installed capacity for a particular technology (50 GW of wind turbines
by 2015).



General targeting for a fixed percentage of RE in the energy or electricity sector
(20% share of RE in electricity consumption by 2020).
It is crucial that the RE target in the country or a region be realized through

legislative measures so that the law will support FIT as the next step (Miguel
Mendonca, 2009). Having an official RE target law, aside from it serving as a binding
governmental obligation, instills confidence for investors that the law will remain
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faithfully in place until the target is achieved.87 Leaving the target as a general policy
increases its vulnerability to political fluctuation which is particularly common among
developing countries.
Lebanon is located in a region which is weak in terms of unified policy-making
since regional collaboration is thwarted by political conflicts among different countries.
Although all the countries in the Middle East are among the top 25 CO2/per capita
emitters in the world (UNFCCC, 1994), there is no regional target for RE (like the
targets among European countries).88 There are a plenty of reasons for this situation,
beyond the scope of this study, but suffice to say that no prospective collaboration
could be expected among the countries in the region to tackle the environment and
RE.89 Lebanon had not policies to reduce emission until the final days of 2009. The
main aim for the GoL was to increase the generation capacity through installing more
fossil fuel base power plants without any RE policy.90Nevertheless, in December 2009,
At the UN Climate Change Conference in Copenhagen, Prime Minister Saed Hariri
committed that 12 % of generation come from renewables, by 2020.91
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Sometimes countries set the CO2 reduction target as the first step, and then follow it with RE target
as a part of CO2 reduction plan. Referring to Kyoto protocol, countries in the Middle East have no
obligation for CO2 reduction. So they many directly start to set RE target.
88
Most of the regional entities in the Middle East, such as Arab Union, Economic Cooperation
Organization (ECO) and so on are not functional unions, and they do not have practical outcomes.
89
The most recent action was the Arab Forum for Environment and Development that took place in
2009 in Beirut. The forum put the high rank people from all Arab countries under a one roof, but finally
the two days meeting ended up with some sort of green advices to the members!
90
October 2009, Energy and Water Minister Alain Tabourian: “Lebanon is seriously considering buying
300MW of powerful (diesel) generators to reduce electricity rationing” after that he said he believes on
coal to be much cheaper than fuel oil and environmentally friendlier! (DailyStar, 2009)
91
Achieving 12 percent of total electricity consumption is an absolute significant target that should be
seen in the form of a national project. To be able to achieve 12 percent green electricity consumption, a
huge installed capacity size should be added to the electricity network. Based on the current electricity
demand in Lebanon that is expected to be about 3000 MW at the peak time, the 12 percent of this
demand is 360 MW. But it does not mean that the country needs to install a capacity 360 MW wind
turbine or solar panels ‐for instance‐. But in order to be able to reach to this target, we may need to
install a capacity of 1,200 MW of wind turbines or solar panels so that the ultimate output (after the
production fluctuation) could end up with some figures around 360 MW.
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“We are fully committed to face climate changes and to
decrease the greenhouse gas emissions on the global level. We
will implement several measures on the national level to
reduce climate change effects. We chose to commit to increase
the proportion of renewable energy to 12% [of total electricity
consumption] by 2020”
This target would have been welcomed if there had been a concrete study
behind it. However, the members of the delegation, who attended with the Prime
Minister, only heard the commitment during his speech and no documents indicated
where this figure had come from.92 From one side, it is expected that this target is a
hollow green ambition which needs real policy definitions to become an RE target law.
However, the structure of power in Lebanon and the traditional function of patrons in
the context of clientelism (also known in the Middle East as wasta or patronage) may
justify the action that was taken by Prime Minister Saed Hariri. Wherever democracies
are not well adapted to the local contexts, the traditional power structures may do the
job (Osman, 2005). The optimistic prospective of what was committed in Copenhagen
is the empowerment of the private sector in Lebanon to push for the existence of a
legislative structure for green investment to take place.93 Parliament could be
influenced by the powerful private sector. If these companies find the commitment for
an economic opportunity, then they can pressure and accelerate the lawmaking process
for fruitful investment in RE in Lebanon.94
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The delegation members brought this case up publically at the Copenhagen panel on Dec 23th 2009
in American University of Beirut.
93
For instance recently two major architecture companies in Lebanon, Solider and Youssef Haidar Co.
have been introduced solar systems to their new designs and are trying to find an economic way to
make it more feasible for their projects. (noting that feasibility of on‐grid ‐like feed‐in tariff‐ system is
much higher that off‐grid ‐like backup system‐)
94
For instance in 2006, despite the monopolistic right of electricity generation for EDL, four companies
could achieve the right from the MEW to generate 240 MW electricity from wind energy. (WorldBank,
2008) Although none of them has not implemented any real project yet.
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Table 11 Renewable Energy Targets

Source: Renewables 2007 Global Status Report REN21

5.3Government Credibility
Although FIT does not burden the government, the mechanism itself needs the
government to advocate for investors (Miguel Mendonca, 2009). The state should have
the ability to enforce the law to the distributors and make them pay for the cost of
electricity generated by every eligible producer. The government should be reliable
enough to attract people to invest and must be capable to guarantee the long-term
payback of the projects (Ryan Wiser, 2002). However, adding an extra cost to the
electricity bill of every household (as the finance mechanism of FIT) and convincing
them to pay requires some level of trust between the people and the government.
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The Lebanese government, and particularly its electricity sector, suffers from a
lack of credibility. The level of trust between people and the electricity sector is at its
lowest possible point and even the distributors do not value decisions that come from
EDL (Saba, 2009). There is unfair electricity rationing that gives a 13-hour blackout for
some and just a 3-hour for others (WorldBank, 2009). In such conditions, it is hard to
convince people, who believe the system is unjust, to participate and pay for something
that they may find unreliable. Introducing FIT to Lebanon needs the government to
elevate its prestige and renew the electricity sector.
According to the special role of patrons in Lebanon and their influence on their
clients, they could easily help the government to deal with society (Kingston, 2001).
Patrons could grant credibility to the government in order to introduce FIT. Though the
central government is weak, its can mobilize civil organizations for the sake of public
interest. After the war, patrons became active in the environmental trend. Leaders like
Jumbalat ,Franjieh and Karami took the area where they had influence there to build
natural reserves; Palm Islands, Arz Al-Shoulf, HorshEhden, Zagharta and many other
natural reserves were organized by NGOs or organizations that received their support
from the patrons (Kingston, 2001). Dealing with the social power of patrons rather than
just concentrating on the state level missions is seriously advised for developing
countries95 (Shmuel Eisenstadt, 1984).

95

Although it’s obvious that Clientelistic practices can damage the sovereignty and role of the state,
impact the development of democracy, reduce innovation in society and keep the masses subjugated to
elite powers.(Blakeley, 2001)
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5.4Electricity Network
The notion of the FIT mechanism is based on grid electricity generation from RE
sources (Karlynn Cory, 2009).96 Every producer must be connected to a comprehensive
grid (Miguel Mendonca, 2009). Obviously, the more extensive the grid, the cheaper
the FIT implementation. When the network covers the entire country, every producer
can take advantage of regional RE sources and feed the grid.
By the first half of the 20th century, Lebanon achieved total electrification. This
extensive grid is a privilege for an easier FIT setup. The country is connected with
1,615 kilometers of overhead power lines and underground cables that cover it 100 %
(EDL, 2009) (Figures 25, 26, 27).
The most important point to analyze for the feasibility of FIT is to whether the
richest RE regions are connected to the grid (Miguel Mendonca, 2009). A country may
have 100 % electrification but the network may not cover the windy plains or rural
mountains. The ability of the network to connect potential regions with RE sources to
the grid means that large scale producers can invest in RE with confidence. Obviously,
those companies who want to invest in RE electricity production most often turn to the
areas that are not residential zones. So the network should be flexible and capable
enough to connect eligible producers.
Large-scale producers need to sit atop a high voltage network so that tens of
giant wind turbines or thousands of solar panels feed the grid with hundreds of
megawatts of electricity during peak-times. Fortunately, the high voltage network in
Lebanon (Figure 25) covers the windy regions in the country, from Akkar in the North

96

Despite some other RE supportive policies, such as investment incentives, governmental direct funds
and so on, FIT does not support off‐grid electricity production (Mendonca, 2007).
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down to Tyre in the South.97 Still, the high voltage network still needs to expand
southeast to cover Khaim, Marayoun and Kafarkala where the wind velocity average is
expected to be more than 7 to 8 meters per second.98

Figure 27Electricity of Lebanon, Map
for the 150Kv Network

Figure 26Electricity of Lebanon, Map
for the 66Kv Network

Figure 25Electricity of Lebanon, Map
for the 400‐220Kv Network

5.5Resource Assessment
Electricity production from RE sources varies from different geographical
locations. The technology depends on the abundance of a specific resource and its
effects on the generation cost. The level of the technology used to generate electricity is
another significant point that directly affects the final cost. Wind, for instance, is found
everywhere in the world. The velocity depends on the geographical conditions of each
site. Therefore, determining the highest velocity points and the proper technology will
illuminate where production should begin.
Resource assessment is one of the first steps toward RE in every country. The
output of these assessments usually comes out in different figures; the solar map, Wind
Atlas, geothermal map, hydro map and so on. Data lays the backbone for technology
97

The high voltage electricity grid is the transmission sector in any electricity body that governments
often try to keep their authority on it. According to privatization plan of EDL this high voltage grid would
the sole part of EDL that would remain public (Hayek, 2009).
98
Completion of high voltage grids has been ratified by Law 462.
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planners and policy-makers to understand the possible extent of RE sources in every
region. Governments usually prepare these documents and present them in an open
database to the public99. In countries where RE resource data is not available, if the
investment in RE is attractive enough, some private companies may do the assessment
of interest on their own.100
The sustainability of RE resources is affected by the tariff setting process under
the FIT mechanism. In order to have a well-designed FIT, the regulatory body has to
balance the resource availability and the tariff rate (Miguel Mendonca, 2009). As a
general rule, lower tariffs apply in areas with relatively more resources and higher
tariffs are necessary where the resource is not abundant. This mechanism provides
stability for RE growth. An accurate resource assessment enables the regulatory body
to set tariffs in favor of less developed regions with relatively a high potential in
resources. The higher tariff for a specific region could encourage investors to expand
their business where the profit might be higher and, at the same time, make
development opportunities for the region.101
Lebanon lacks a formal RE resource assessment. Whatever data is available
from different studies, it only tackles one type of resource.102 In 2006, the Ministry of
Water and Energy launched an international tender for the Lebanon Wind Atlas. More
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Some international organizations such as UNEP, UNDP, NREL and NASA prepared online RE resource
data base for those countries with less local data availability. Such data base is good enough to have the
general idea for RE potential in a part of a country but large scale projects with huge investment size
need much more specific and accurate details.
100
Several companies have installed measurement equipment across Lebanon to find the best location
for wind energy.
101
The same concept as “Tax Free Zones” that states apply for their less developed region in order to
attract investors.
102
Studies like geographical researches from the Army, Airport data for wind velocity and sporadic
studies from Ministry of Public Works and Transportation.
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than 15 international companies competed for the tender but nothing materialized.103
On the solar side, several private studies, sponsored by universities and NGOs, have
been done and the thermal and photovoltaic data of major cities is accessible. The
problem is conflicting data from different sources without any official document
available which is the same predicament for other RE data.

5.6Bank and Insurance
The banking and insurance sectors approach investments in RE in the same way as
any other investments. However, the type of finance and support for RE have certain
characteristics that require an additional level of understanding. These include the
payback period of RE projects, the supportive RE mechanism in use, political effects
from different parties and the variety of RE technologies (Miguel Mendonca, 2009).
Particularly when RE projects come to developing countries, additional challenges
should be added including unstable political systems, high inflation rate, volatile local
currencies and lack of infrastructure (Sophie Justice, 2009). Dealing with these
characteristics requires tailored finance and insurance mechanisms to be able to attract
the inventors.
Whenever banks finance or insurance companies back an RE installation, the
required conditions and evaluation procedure automatically enhance the quality of the
final project. Banks could set technical conditions for the inventors to fulfill and
insurance companies could ask for a higher rate for less mature technologies.
The higher number of banks and insurance companies that present services for RE
industries may increase the competition and decrease the service rates. The maturity
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Recently UNDP and LCEC are collaborating to finalize the wind atlas.
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level of bank and insurance industries in every country enhance the chance of RE
prosperity. Countries with more advanced banking and insurance systems have higher
RE investment shares in the world (and vice versa). (Figure 28)

Figure 28Financial Investment on Renewable Energy Industries by Region, 2002‐2008 (Billion USD)

The reputation of the Lebanese banking and insurance sectors in the Middle
East was the reason that the country used to be called the ‘Switzerland’ of the region.
The devastating civil war in Lebanon and the fast growing economies in West Asia
caused the financial market shift from Lebanon to the countries in the Persian Gulf.
Therefore, soon after 1990, Lebanon tried to restore its position. Now the bank and
insurance system in Lebanon are among the most mature financial entities in the whole
Middle East and North Africa (Druart, 2009). More than 127 banks and 31 financial
institutions are giving wide and diverse services to their clients in Lebanon and about
70 insurance companies are active in the country (BDL, 2007).
The study done by the World Bank shows according to the advanced financial
services in Lebanon the rank of getting credit in the country is in relatively good among
the other Arab countries around. Lebanon got 87 among all the countries in the world
for ease of getting credit which is good in comparison with developing countries but
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relatively low among emerging economies in the Arab world. (Figure 29) The potential
of advanced bank and insurance system in Lebanon is a drastic positive sign for easier
implementation of FIT in the country. Under the FIT schema, and according to the nonfinancial role defined for the government, the private sector needs close collaboration
of banks and insurance organizations. The better the support from banks and insurance
services the higher number of RE productions.

Figure 29Ranking of Lebanon in Getting Credit ‐ Compared to good practice and selected economies World Bank
Doing Business 2010

5.7Interest Groups
Enactment of any policy usually is in the interest of some specific groups and
contrary to that of others. The interest groups try to lobby to maximize their benefits. In
the United State, for instance, petroleum companies spend $255 million

per year on

political parties and social groups in order to counter the increasing number of antifossil fuel movements (Sovacool, 2008). The higher number of interest groups for any
policy ensures the easier enactment of the plan in society. The recognition of these
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interest groups helps the policy-makers to overcome the barriers that may come from
the opposition (Klüver, 2009). If the interest groups constitute a variety of different
social levels in a community, each of them could advocate for the policy from its point
of interest to stimulate public movement toward the policy enactment (Klüver, 2009).
Energy in general and particularly electricity has direct contact with every
single actor in any community. Some are the consumers, the producers or distributers.
The higher rate of private energy industry in any country, the more the number of
interest groups increases. Instead of having a single public organization to provide
electricity services, the country would have hundreds of private entities that deal with
the electricity sector. Therefore, any policy-making in liberal economies would require
more advocacy groups from all sides (UNEP, Catalysing low-carbon growth
indeveloping economies, Public Finance Mechanisms to scale up private sector
investment in climate solutions, 2009).
The complex electricity sector in Lebanon and the role of every interest group
affects policy-making in this sector. On one hand, there is EDL, which is slowly
advocating for the privatization plan, and on the other hand, there are petroleum
companies that import fuel for EDL and the other private diesel generators (with a
share of 38 % of electricity consumption).104 The impact of these interest groups can
determine the shape of policy enactment.
Introducing FIT to Lebanon has a direct effect on the energy actors in the
country and may incur some resistance from those who find the law a threat against
their interests. Mainly conventional power producers and petroleum companies usually

104

The political affiliation of these petroleum companies is a crucial issue in Lebanon (like all the other
countries sin the world) that may affect the political parties to advocate for some specific policies to
meet the interest of these companies.
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attack and try to minimize the tariff level (Miguel Mendonca, 2009). Public support
from FIT interest groups requires close collaboration of NGOs, potential private
inventors, parliamentarian groups, media and international organizations (such as
World Bank, CEDRO, UNDP, GTZ).105
The experience of those countries facing opposition to FIT enactment
demonstrates that successful FIT regulations have been achieved where these groups
were co-opted to benefit from the policy. For instance, in Germany, the early stage of
FIT enactment faced powerful resistance from the conventional power producers
(Mendonca, 2007). However, those companies started to participate in RE installation
(mainly wind) and eventually benefited from green production through the FIT
mechanism (Schurig, 2009). The financial ability and technical knowledge of these
companies helped them to triumph through FIT regulations.

5.8Finance
Whenever a new policy comes to the mind of policy-makers, one of the first and
most vital questions is, who would finance the policy and how? This question gets
more weight when the policy deals with low-income communities, particularly those
developing countries that are struggling with ambitions and scare resources. In such
case, countries often try to calculate the different choices based on cost-benefit
analysis. If the policy requires financing from the community, then it receives more
importance and governments are usually more conservative in such applications
(Miguel Mendonca, 2009).
105

Reconstruction of Lebanon, particularly after the Israeli war in 2006, has been closely tied to
international organizations and donors and they have high influence to policy making level in the
country. This could help the country to meet the international standards and levels, in order to be
eligible to receive more funds. (like what Lebanon committed for a reform in its electricity sector in
Paris III conference )
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The finance mechanism of FIT is meant not to overwhelm the government and
asks the end users to participate through additional costs to their electricity bill. From
one side, this regulation enhances the chance of FIT enactment via excluding state
coffers. But from the other side, particularly in developing countries, it may increase
social discontent because of the added fiscal pressure on the community. Therefore,
experts recommend striking a balance between these dynamics and their suggestion is
to allocate some governmental budget to less the required amount of money that the
community is supposed to pay106 (Miguel Mendonca, 2009).

Figure 30Willingness to pay is high, Source: World Bank SIA survey (2008)

While financing FIT is usually controversial for both developed and developing
countries, the issue in Lebanon would be less thorny. The sum of money that every
Lebanese household would pay in order to obtain sufficient electrical energy would be
reasonable. For decades, Lebanese households paid two bills for electricity. One bill,
which is often lower than the other, belongs to EDL, and the other comes from the
106

Although this is against the notion and spirit of FIT, but for some low income communities with weak
private sector the governments have to participate and finance the plan for some specific portion. This
finance usually is just for the early stage of the law enactment in the country and after a while it can be
smoothly removed.
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subscription electricity system that has expanded all over the country. The second bill
is usually two times higher than the bill from EDL although it is not a reliable source of
energy (Figure 30). Moreover, there are some other types of payments to make sure a
minimum of electricity would be available during blackouts. Some people (most often
business offices) use Uninterruptible Power Supply (UPS) that needs regular costly
maintenance.107 Others try to support their family with their own private diesel
generators.
According to the high payment versus low quality of electricity supply in
Lebanon, people are willing to pay more than what they are paying to EDL in order to
have reliable 24/7 electricity. A unique study done by the World Bank in 2009 shows
the average household in Lebanon would be willing to pay 56 % on top of their last
electricity bill. Over half of EDL subscribers would be willing to pay double their
current expenditures and only 16 % would not be willing to pay more than their current
bill (Figure 31). This provides a unique environment, rare among developing countries,
for policy-makers in Lebanon to be more confident it FIT enactment and the extra cost
of this mechanism on the electricity bills.
Still, Lebanon requires legislative, economic and social prerequisites for FIT.
While the country has extreme potential for RE sources, unique finance capabilities,
and growing public support for green technology, the political barriers and lack of
legislation hinder any prospective policies. This Chapter reviewed the major issues that
affect the enactment of FIT in Lebanon and explored the role of each one in the
Lebanese local context. Based on what was presented in Chapter 5, the next Chapter
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UPS often needs to change the batteries every year and regular maintenance of the inverter.
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tries to elaborate the case according to what should be done as an actual practice for
FIT in Lebanon.

Figure 31Among households that use generators, expenditures for this alternative far exceed
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CHAPTER VI
TOWARDS A FEED‐IN TARIFF FRAMEWORK IN LEBANON
The thesis analyzed RE potential in Lebanon, and the related legislation available in
the country, concluding that FIT is the most appropriate RE supportive policy for
Lebanon. Even though Lebanon has favorable characteristics, such as solar and wind
potential, finance, advanced bank and insurance systems, it needs the legislative policy
framework and credible regulatory authority to implement FIT.
Accordingly, this Chapter analyzes to what extent FIT could be adopted in
Lebanon and what type of modifications and adjustments are needed in order to have a
well-designed FIT in the country. Moreover, according to the different types of FIT
legislation, this thesis introduces the most appropriate model that could meet the social
and economic status of Lebanon as well as the characteristics of the electricity sector in
the country.

6.1Legislation
Lebanon, before starting any formal action toward enactment of a FIT mechanism,
has to implement the pending draft laws, particularly law 462. Although this law is not
film enough to support RE sources, the capacity that comes out of the law is
fundamental for any next step. Introducing new policies, setting RE targets, giving
guidelines to ministers and setting electricity tariffs, are all part of the job that should
be done by the Electricity Regulatory Authority (ERA). Parliament can officiate the
law but the main studies, exploration, and the proposal for any prospective electricity
policy has to be followed by ERA. Therefore, the first step for Lebanon is to implement
94

the available capacity in order to save time and ensure a smooth procedure. By the time
ERA appears, it would have the legal ability to push for any type of RE supportive
policies as well as FIT in the parliament or any other related organizations.
Referring to Law 462, the electricity sector in Lebanon, namely EDL, should be
unbundled and corporatized. Distribution should be privatized and new Independent
Power Producers (IPPs) are supposed to be added to the generation capacity.108
According to the corporatization of the sector, generation would be formed in one or
more corporations, but the transmission would remain a public entity109 (Figure 32).
The main point is the recognition of new IPPs as a must, which would lead to an easier
shift to RE IPPs later on. Moreover, corporatization of EDL is just the kick-off for a
deeper change in this sector that would open the stage for more evolved of the private
sector. Law-making usually is a long process that follows an extensive bureaucratic
route to be passed. Therefore, the rational decision in the current situation is to keep the
available structure, employ it and take its advantages, and then, as soon as a powerful
ERA appears, it can follow the next steps, among them FIT regulation with all its
essential changes over the structure.
The Higher Council for Privatization is the single organization in Lebanon that
is following the scenarios of Law 462. Because the law has not been implemented yet,
no other actors, such as MEW, have taken an action according their responsibilities
within the law. Moreover, privatization is just one part of Law 462 and the more
important aim is the existence of a practical ERA. No one has dealt with this issue yet,
108

Referring to the plan done by the higher council of privatization, the distribution should be divided
to two major regions that each covers half of the country, the North and the South. These two parts
constitute 15 regional companies that each is responsible for a specific area. (Hayek, 2009).
109
Even the most socialist party in Lebanon, Progressive Socialist Party, despite the notion of socialism,
agreed with this plan and just emphasized that the transmission should remain public (Chohayeb,
2009).
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and there is not a clear picture about what is going on with this significant step toward
the renovation of electricity sector in Lebanon.
Because of the vital role of an ERA for any type of RE supportive policies and
particularly FIT, this study would assume that Law 462 has been implemented and
ERA is active in the country. This would let the study explore FIT in the context that at
least the private electricity generation is officially recognized. Moreover, referring to
the scenario from the Higher Council of Privatization, we presume that at least 15
regional electricity distributors are available in the country. Based on this environment,
every actor in the electricity sector should respect the FIT mechanism in Lebanon.

Figure 32 EDL Corporatization

Source: The Higher Council of Privitization

Law 462 recognizes IPPs to participate in the electricity generation in Lebanon.
The new IPPs that attempt to invest in the electricity sector would produce electricity
within the specific tariff that ERA would set for the whole electricity sector in the
country. The idea for having such IPPs is the participation of the private sector in
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electricity generation. These IPPs are free to generate electricity from whatever sources
they want but ultimately they should be able to meet the purchase tariff, set by ERA.
Neither climate change nor CO2 emission mitigation policies could be practically
tackled in this framework. Such policies enhance the generation capacity and empower
the private sector in the country, but they have nothing to do with the environmental
friendly issues and RE.
According to the capability that Law 462 gives to ERA, this entity is eligible to
determine and classify the various type of electricity production in the country. Such
ability enables the authority to lead the industry toward more indigenous and
environmental friendly technologies. This duty is the exact part of the law that enables
ERA to open an arena toward RE sources in Lebanon. ERA should prepare a specific
proposal for recognition of RE IPPs which respects the essential technical and
economic requirements of this sector.
For the first step, ERA is supposed to introduce A new capacity for RE and
differentiate RE IPPs from the other IPPs into two major classifications: the purchase
tariff and grid access. The purchase tariff must be attractive enough to encourage the
investors to invest in RE, and it should bring some level of advantages over the
conventional power producers. The reason behind this issue is obvious; the production
of electricity from most of RE technologies is more costly than the conventional
fuels.110 Therefore, the sector needs a special tariff to be applied for the electricity
generation from RE sources. Moreover, ERA should set a mechanism to ensure the
producers that whatever they produce from RE will be bought in a guaranteed market,
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If the external cost of conventional fuels (environmental effects, pollutions, climate change and so
on) be added to the final cost then, RE would be much cheaper for some technologies such as wind.
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no matter the scale of production.111 On the other hand, RE IPPs should be confident
that they would have guaranteed access to the electricity grid. The law must support RE
IPPs against the giant conventional power producers and it should force the distributors
to connect RE IPPs to the grid. These obligations may have different forms and
structures which we will discuss below.

6.2Purchase Tariff Mechanism in Lebanon
The most crucial and significant step to address a well-designed FIT law is to
set the purchase tariff to coordinate appropriate price. The adequate tariff provides a
financial interest in the sustainable growth of RE sources (Miguel Mendonca, 2009). If
the legislators set the price too high, it would result in windfall profits for producers
who may have quickly increased the number of installations without being able to
sustain them any longer.112 Yet, if the tariff is low, it could be unattractive to investors.
Hence, a group of specialists from different perspectives should participate in ERA
missions for tariff setting (Figure 33). The main feature for a good tariff is to cover the
capital investment, maintenance and services and finally a reasonable profit for the
enterprisers so that the FIT law would guarantee the payment113 (BMU, 2007 a).
The role of the payment period in FIT structure is significant because it protects
the long-term investment against any market fluctuation. Normally, the tariff is
guaranteed for a certain number of years that may vary for different types of RE
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Distributors are often obliged by the law to buy whatever electricity that comes out of RE resources.
The spirit of FIT is to provide a legislation body to encourage the suitable growth of RE resources.
Having windfall profits would affect the notion of FIT and could not meet the long term policy targets.
113
Referring to the regional or international agreements (such as Kyoto or EU2020) some countries
have to reduce their CO2 emission otherwise they would be committed to some specific punishment.
For those countries the tariff would have some other characteristic rather than the finance feature. So
the legislators have more leverage to play with the tariff in order to encourage investors to invest in
greener industries.
112
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technologies. A time limit is fixed in order to reduce the overall costs of the FIT system
(Toby Couture Y. G., 2009). In addition, restricting payment to a certain number of
years gives a better opportunity for new technologies to be replaced with the old
models with relatively more efficiency.
Experience has shown that tariffs should be guaranteed for a reasonably long
period of time, not less than 15 years. Otherwise, it may hamper the investment security
(Miguel Mendonca, 2009). Due to the new version of FIT laws in different countries,
the most common tariff period has been set for 20 years, since it covers the average
lifetime of many renewable electricity plants and long-term loans commonly work in
this time period (Karlynn Cory, 2009).

Figure 33Methodology and input variables for calculating electricity production costs

Source: BMU 2007

6.2.1 Inflation Rate
Developing countries often face more trouble in their tariff setting process. The
reason is that the high inflation rate is a common economic disease among the

99

emerging economies. If a country with a relatively high inflation rate sets the purchase
tariff in a fixed figure for a period of, for instance 20 years, the RE payment (that is
supposed to be a remuneration) would soon lag behind the general electricity price.
Referring to the World Bank report, in 2009, Lebanon struggled with a 10 % inflation
rate (consumer prices) that was two times higher than the rate for the previous year
(Figure 34). Therefore, if the country set a fixed tariff today for RE electricity
purchases for a period of 20 years, the tariff would get the same price as the
conventional electricity for 10 years (if the inflations rate remains at 10 % and affects
the electricity price).114

Figure 34Lebanon Inflation rate (consumer prices) Source: CIA World Factbook 2009

According to the structure of FIT regulation and the experiences of the best practices in
the world, the tariff setting could be applied in different variations so that each one

114

Obviously the functionality of RE tariff in this case would be lost much sooner than 10 years, and
with the inflation rate of 10 percent, the tariff would not be attractive any more just after the first 3 to
4 years.
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might produce favorable outcomes. These variations depend on the type of policy that
ERA, in respect to local conditions, should set for the structure of FIT in Lebanon.
6.2.2 Technology Differentiation
Producing electricity from different RE sources would have a different cost per
kilowatt- hour of electricity output. The cost of production is the result of two
variations: the type of technology and the resource abundance. Some technologies, like
horizontal wind turbines, have mature technologies which lowers production cost. But
some other technologies, such as solar PV, are still young and relatively expensive. The
tariffs, to deal with these industries, should be differentiated, thereby avoiding a fixed
tariff for RE technologies (Table 12).
Varying the tariff for RE technologies can also depend on the size of the population.
The purchase tariff for a villa with 5 KW wind turbine should differ in the tariff from a
wind farm with a capacity of 100 MW. Hence, small and large producers are
protected.115
6.2.3 Resource Abundance Differentiation
ERA should respect the abundance of RE sources in each region. Obviously the
generation cost for the same technology, for instance wind, for two different zones
would vary a lot. Installing a wind turbine in Akkar could generate more electricity
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An exception from this rule should be made for large hydro power plants. Large‐scale hydro‐power is
a "conventional" renewable energy source that is usually able to compete with conventional energy
resources without financial support. A capacity limit for hydro‐power plants should therefore be set.
Depending on the geographic and economic circumstances in every region or country, hydro power
plants with more than 20 or 100 MW (depends to the size of the electricity sector) should be excluded.
(Miguel Mendonca, 2009)
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than the same turbine in Beirut. In other words, the higher the electricity generation per
unit, the lower the production cost.116
Although the size of Lebanon is small, the geographical studies (Chapter two)
demonstrate the potential of renewable energy sources, particularly wind and solar,
within the four climatic zones of the country.117 Thus, every tariff should respect the
site potential and differentiate the resource profusion for every region which requires an
accurate RE database to specify the amount of resources. ERA, before dealing with
tariff setting, has to finalize the Lebanon Wind Atlas and solar map, as well as the
database for other RE sources.
The other side of tariff setting, with respect to technology differentiation and
resource abundance, is the legal capacity of ERA to introduce eligible technologies for
the whole country or some specific regions. For instance, the tariff could encourage
biogas power plants to be established at a specific distance far from cities or villages or
to be more close to agricultural lands. The tariff could support the Bekaa valley, for
instance, rather than the dense coastal areas along the Mediterranean Sea with a higher
purchase tariff for RE installations.118 In addition, through the tariff, ERA could lead a
particular industry to invest more in regions where the unemployment rate is higher.
Here are the social outcomes that tariff differentiation could employ to benefit the state.

116

When Spain enacted its FIT law, they just copied the tariff that Germany had set for its Solar PV.
While the sun isolation is Spain is much higher than Germany. So, just in a period of two years, number
of PV installation in Spain raised by 500 percent and the country had to cut the tariff to half. (Miguel
Mendonca, 2009)
117
Costal, Mid Mountain, High Mountain, Inland.(Sami Karaki, 2009)
118
Solar Farms and biogas power plants need to occupy the whole pieces of the land that is designed
for the installations of the system. While wind farms just occupy 10 percent of the land that is located
for the wind farm and the rest 90% could be used for animal husbandry or agricultural purposes with no
intervention with the performance of the turbines. So wherever the land scarcity or dense population is
an issue, the tariff could lead the investment to go to more appropriate sites.
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Table 12 Sample Summary of the basic data and parameters used for profitability calculations

6.2.4 Premium Tariff
The FIT mechanism has diverse approaches to set the RE electricity purchase
tariff. The most common types of tariff setting are Fixed Tariff and Premium Tariff.
The fixed tariff is the fixed amount of remuneration for RE electricity for the contracted
period of time (Figure 35). The fixed tariff is more common among the countries with a
low inflation rate and an advanced electricity network (Arne Klein, 2008). In addition,
the mechanism of the fixed tariff is easier to be understood and accordingly to be
applied in the countries with less experience in diverse IPPs.
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The more advanced type of tariff setting is the Premium Tariff that is a fixed
remuneration paid on top of the electricity market price119 (Figure 36). The structure of
the Premium Tariff is tied to the electricity market and it has closer contact with the
reality of the electricity price. The premium tariff is more desirable for countries with a
high inflation rate and unstable economies (Toby Couture Y. G., 2009). In the case of a
fixed tariff design, RE electricity producers receive a certain level of remuneration per
kWh of electricity generated and the remuneration is independent from the electricity
market price. In contrast, the development of the electricity price has an influence on
the remuneration level under the premium option. “The premium tariff represents a
modification of the commonly used fixed tariff towards a more market-based support
instrument” (Arne Klein, 2008).

Figure 35 Fixed Tariff

Figure 36 Premium Tariff

According to the growing inflation rate in Lebanon and the prospective
structural renovation of electricity sector in the country, the premium tariff is the most
appropriate mechanism to set the purchase tariff for the Lebanese FIT system. Lebanon

119

Currently, most of the European countries with feed‐in systems opted for the fixed tariff model.
Premium tariffs are applied in Spain, the Czech Republic, Slovenia, Estonia the Netherlands and
Denmark (for onshore wind energy). Subsequently the systems of the six countries are described and
compared to the fixed price option.
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is processing a transitional period that is shifting the current broken electricity entity to
the world’s standard for an electricity structure. All the scenarios for the development
of the electricity sector in Lebanon address the new approach of tariff setting and find
the current tariff a barrier against the appearance of any new IPPs (for both
conventional and RE IPPs) (WorldBank, 2008) A one-shot increase of the tariff by
99.2% for 2010 was suggested by the World Bank in 2008 and the alternative scenarios
recommended a gradual increase of 26.5% in 2009, 26.5% in 2010 and 24.5% in 2011
(WorldBank, 2008). Such a potentially volatile market needs a tariff design mechanism
to cope with the fluctuations and keep the RE remuneration safe. Absolutely the fixed
tariff would not be an appropriate design for Lebanon as the country needs a decent
premium tariff structure.120

6.3Access to the Grid
One of the fundamental features of any FIT regulation is to define the
responsibility of the grid operator against the power producers. Normally, FIT laws
include provisions for cost sharing between producers and grid operators, as the costs
for grid connection have an important impact on the economic viability of a project,
and on how much electricity can be produced (Lars Nielsen, 2006). The law should
oblige the distributors to connect any eligible RE power producer to the grid. Usually
the law asks the distributors to put RE applications on the priority list for immediate
service and connection.

120

Premium tariff would adopt different forms to cope with the local market, some countries for
instance added “cap and floor” or “Degradation Rate” on their premium tariff design. Lebanon could
first implement a simple premium tariff structure and them ERA could renovate it yearly bases.
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The 15 distributor companies that plan to take responsibility of electricity
distribution in Lebanon, should be forced by the FIT law to connect those producers
who meet the conditions that ERA would launch for an eligible RE production. These
15 companies will be mostly new entities, be born as soon as Law 462 could be
implemented in the country (Figure 37). Thus, ERA must convince the distributors to
deal with the new structure. When we have new entities, it will be much easier to
enforce them to have priority connection services for any RE producers.

Figure 37 Distribution regions and regional distributors Source: the Higher
Council of Privatization 2009
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Old distributors, who may find this obligation as a technical cost to their
system, may resist initially. ERA should ask the Higher Council of Privatization to
acknowledge bidders for such duties to privatize the distribution sector.121
The grid access is not a controversial issue for micro RE electricity producers
(such as households). Such small applications often use their existing grid and they just
need to install a synchronizer close to their electricity meter to feed into the electricity
network.122 Difficulty arises with big installations in the form of the inshore or offshore
wind farm, solar farm, and hydropower plant. For this type of application, the grid
operator might need to extend or upgrade the grid to enable it to accept electricity from
RE sources. This is the same concept when a new power plant is to be added to the
electricity network. The cost of grid enforcement and upgrading the network sometimes
rises to two-third of total project investment (Miguel Mendonca, 2009) (Figure 38).
The main question here is who should pay for the cost of upgrading the grid, the grid
director or the RE enterpriser?
Usually there are three models of cost sharing for such situations: shallow, deep
and mixed connection charging (Lars Nielsen, 2006) (Figure 39). The shallow method
of connection charging minimizes the costs for producers, and allows the expected cost
of their projects to be estimated at an early stage.123 Producers will pay for the costs of
the equipment needed to connect their plant physically to the nearest point of the
electricity distribution grid; and grid operators will pay any costs for reinforcement of

121

The legal obligation to connect can take various forms: simple obligation to connect, a priority
obligation to connect, and an immediate and priority obligation to connect.
122
Implementation of electricity meter renovation project in Lebanon is a good chance for ERA to set a
sort of technical policies and ask bidders to meet the technical requirements for easier access to the
grid. This could decrease the investment size for RE inventors and enhances the quality of the network.
According to the fast developing of FIT in the world, some companies are offering a single unite that can
be electricity meter, inverter and synchronizer at the same time.
123
I strongly recommend this method for Lebanon.
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the network.124 The advantage of this method is that producers will tend to choose the
location for their renewable energy plants based on resource, not grid, availability. The
disadvantage is that this could cost more if grid extensions are needed for the best
resource locations.
The deep method of connection charging puts higher costs on producers.
Experience has shown that this charging method is one of the major barriers to
increasing electricity production from renewable sources (Lars Nielsen, 2006). In this
method, producers will pay for the costs of the equipment needed to connect their plant
physically to the nearest point of the electricity distribution grid, plus all the cost of any
network reinforcement necessary to connect their plant, and the grid operators will pay
nothing. The advantage of deep connection charging is that it provides an incentive to
produce green electricity at locations where grid connection costs will be lowest, thus
lowering cost for the electricity system as a whole. The disadvantage of this approach is
prohibitively high connection costs that might hamper the rapid deployment of
electricity produced from renewable energy sources and discriminate against renewable
producers.
The mixed method125 of connection charging combines the shallow and deep
methods. This approach can be seen as a "compromise" between the two objectives of
giving some site incentives and reducing the burden on the producer to pay grid
reinforcement costs. According to this method, producers will pay for the costs of the
equipment needed to connect their plant physically to the nearest point of the electricity
distribution grid; and producers and grid operators will share any possible costs of grid
reinforcement, with producers paying usually an amount based on an assessment of
124
125

This cost will be later passed to the final consumer by including them in the FIT charges.
It is also known as “Super Shallow” or “Shallower”.
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Figure 39Grid connection of new RES‐E generation
technologies: “deep” versus “shallow” grid integration cost
allocation approach.GreenNet‐EU27 2006

Figure 38Share of grid connection costs (% of total RES‐E
investment costs) for different RES‐E GreenNet‐EU27 2006

their proportional use of the new infrastructure. In this case, it is especially important
that the rules to calculate the costs covered by each party are clear and not
discriminatory. This method has the advantage over the other methods that seeks
equality between investor and grid director. However, this method, particularly in
developing countries with less transparency, is a potential challenge to producers and
grid directors. Leaving projects for mutual agreement increases the level of project
vulnerability and risks failure.126
The shallow method is the most viable access scheme for the conditions that RE
is dealing with in Lebanon. This method increases the level of confidence for the
investors since the grid operator has to upgrade its system to meet the technical
requirement for the new capacity.127 It also ensures the grid operator that the investment

126

Grid access, and its cost, must be transparent, objective and non‐discriminatory. This helps both
renewable energy producers, and electricity consumers who ultimately bear any extra cost. (Miguel
Mendonca, 2009)
127
Here is important for the public sector, as the owner and operator of the transmission sector in
Lebanon to develop and expand the high voltage transmission lines in the country. Availability of high
voltage lines is crucial for big RE electricity production. According to RE technology potential
exploration in Lebanon, wind and hydro energy are the main resources of RE electricity that have the
potential to generate electricity in large scale. Referring to the hydro and wind atlas in Lebanon, the
transmission sector must develop the high voltage lines in regions where these two resources are more
available.
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will be covered through the additional tariff that would be added to the electricity bill
of subscribers. Referring to the above tariff enactment studies, the finance scheme of
FIT in Lebanon has enough room for some extra cost. Studies like “World Bank 2009”
shows that people in Lebanon are willing to pay more for viable electricity. Finance is
not a very sensitive issue in this case and the policy-makers could easily decide to go
for the shallow method rather than the other schemes. It is crucial that whatever the
policy-makers decided to set as the obligations should be extremely clear with no
ambiguous terms. It is also better to include these obligations in the law, and not in
non-binding technical guidelines or ERA internal policies.

6.4Financing the FIT Law in Lebanon
Referring to the earlier discussion over financing new electricity policy in
Lebanon (Chapter 5), it has been proved that “finance” is not a fundamental factor. The
World Bank report states that if EDL supplies reliable electricity, the average
household in Lebanon would be willing to pay 56 % on top of their last electricity bill.
Over half of EDL subscribers would be willing to pay double their current expenditures
and only 16 % would not be willing to pay more than their current bill (WorldBank,
2009).
For the sake of reliable electricity in Lebanon, ERA should set a comprehensive
plan to mitigate the problem of the electricity sector in the country. This comprehensive
plan should cover the whole generation, transmission and distribution sectors.
Whatever is needed for the structural public projects, such as expansion of the high
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voltage grid, would be paid by the public sector from the offset of subsidies to EDL.128
The generation and distribution should be financed by the private sector through the
end-users. RE as a part of generation capacity, should be financed by the electricity
subscribers through the FIT framework.129 In this case, the end-users will receive an
additional charge over their electricity bill that enables the distributors to pay
remuneration to RE IPPs (Table 13). Referring to the World Bank report in 2010,
Lebanon stands as 34th among the whole world (183 countries) for the ease of paying
taxes (WorldBank, 2010 b).130 This gives the country the better ability to handle the
administrative process of collection and managing the FIT charge. This type of finance
has a major political advantage that separates the RE finance from the national
budget.131 Hence, there is no excuse for the government to neglect RE development
because of a lack of budget (which is common among the developing countries).
Regarding the additional charge to the electricity bill of the end-users, it is
important to take into consideration the overall financial benefits of a FIT law and then
compare it with the burden costs. For example, the experience of FIT in Germany
shows that in 2007, the financial benefits of Germany’s FIT law were estimated to be
€9.3 billion (taking into account avoided fuel imports, avoided negative external effects

128

In 2008, GoL subsidized EDL by $ 1.620 million while, according to the World Bank report, the hole
budget need to renovate the electricity sector in Lebanon is $ 1 billion (WorldBank, 2008).
129
The prospective RE development is the RE target that is supposed to be set by ERA and be officially
confirmed by the parliament in form of a law. The current RE target (unofficial) in Lebanon is 20% of
total electricity consumption by 2020.
130
Compared to Turkey the 75th, Syria the 105th and Egypt the 140th (WorldBank, 2010 b).
131
Three groups of developing countries support FIT finance mechanism with some sort of
governmental funds: 1. Countries that have richer government 2. Countries that need so fast growing
on their RE electricity production 3. Countries with RE ambition and poor community (the additional FIT
charge may get bad social feedback). For example: the Green Energy Fund enacted in Maharashtra,
India, in 2004; and the Energy Fund announced in Sri Lanka in 2007.
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and the 'merit-order effect') compared with an increased cost to consumers of €3.3
billion132 (BMU, 2007 b).

Table 13: Prospective Electricity Fee Structure*
Low Voltage Fees

LL

Stamp (fixed)
Rehabilitation (fixed)
Ampere/phase (variable)
KWh charge (variable)
Rounding up
FIT (Fixed/Variable)

1,000
5,000
240
35‐200
1 ‐ 999

USD
0.67
3.33
0.16
0.023‐0.133
0.0 – 0.66

XXX XXX

VAT (variable)
10%
_________________________________________________

10%

 The above figures are based on the current electricity bill in Lebanon that are
supposed to be increased.

Although the FIT finance mechanism in Lebanon may not face with severe
social or economic resistance (referring to the World Bank report and social acceptance
of reliable electricity versus higher price), it has to be adapted to a new finance
mechanism that would come to the electricity market in Lebanon out of the
privatization of the sector (Law 462). It is not easy for a country like Lebanon, with a
slow legislative process, to change again the whole structure of electricity sector that
was built by Law 462. Thus, the most appropriate way to present FIT in Lebanon is to
adapt it to the current arrangement of electricity sector with minor structural changes.
The below figure illustrates the potential modifications for the FIT mechanism to be
adjusted to Law 462. The main characteristic of the new format is the flow of finance
from the distributors to the potential RE producers. Moreover, this new form

132

In Germany every electricity subscriber paid €2.8 per month in 2009 for FIT.
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differentiates between the “New IPPs” and the “RE IPPs”. This differentiation enables
the RE producers to receive remuneration for their high cost of RE electricity
production (Figure 40).

Figure 40The Structure of Electricity Sector in Lebanon, Based on the Law 462 and the Regulations of the Higher Council
of Privatization With the Required Modification for the Potential FIT Formation.

6.5Administration
The main prospective barrier against the performance of a FIT system in Lebanon
will be the friction of the old administrative structure in the country versus the cuttingedge technology of RE and its required services.133 The experience of some countries
with the FIT mechanism shows that, despite proper finance and grid access conditions,
generation capacity for RE electricity is not increasing significantly. The most common
reason for this is the administrative barriers that even plague some developed countries,
like France and Italy (Miguel Mendonca, 2009). In France, for instance, wind power
133

EDL’s employees, with the average age of 58, prefers more to deal with paper work and stamps
rather than computer base technologies! (Abisaid, 2010)
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developers have to wait 4 to 5 years to move from a project outline to electricity
production and 27 different authorities are involved before a large-scale wind power
project can start to produce electricity. This figure in Italy is up to 58 permits from
different authorities for just a small-scale hydropower plant (Miguel Mendonca, 2009).
Referring to the World Bank report (Doing Business in Lebanon), the challenges of
launching a business in Lebanon are relatively high, and the country stands at 108
among 183 countries in the world. This means that the number of steps entrepreneurs
can expect to go through to launch a new business is comparatively high and it takes a
long time to be processed. Moreover, the cost and minimum capital required as a
percentage of Gross National Income (GNI) per capita is high for any new
entrepreneurs in Lebanon (WorldBank, 2010 b). Dealing with a simple construction
permit in Lebanon needs the investors to pass 20 different procedures that put the
country among the most complicated bureaucratic structures in the world with the rank
of 125 out of 183 countries (WorldBank, 2010 b).134
For Lebanon to have a successful FIT mechanism is extremely fundamental to
mitigate the current administrative barriers and set some sort of policies for easier
implementation of RE projects. This needs a strong ERA to stand at the back of
entrepreneurs and takes responsibility for some part of bureaucratic procedures
particularly at the state level135 (for instance ERA could handle whatever permits
required from MEW). The experience of the most successful ERAs in the world, in
their fight against administrative barriers, shows that the most thriving policies have
been the ones that minimized lead-times for necessary permits, set deadlines for the
134

This rank for ease of registering property in Lebanon is 111 among 183 countries.
It is not practical to assign the local authorities, such as municipal decisions, to EAR. But the state
level authorities, such as general permissions, RE IPPs qualifications and so on, could be handled by
ERA.
135
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decisions of each authority and set lighter administrative procedure for small scale
renewable electricity projects (Miguel Mendonca, 2009).
The other side of administration that has a direct effect on performance of FIT
framework is the evaluation of FIT progress periodically. It is preferable that the FIT
law specify the period that ERA should evaluate the FIT mechanism and sends a report
to the responsible body accordingly (Miguel Mendonca, 2009). This progress report
would include: an analysis of growth rates and average production costs of the eligible
technologies; progress towards the achievement of targets, economic, social and
environmental benefits of the law (such as the amount of investment and export trade,
the number of jobs created and the amount of carbon dioxide emissions avoided);
additional costs for the consumer; and ecological effects of the use of renewable energy
sources on nature and landscapes. The progress report can also serve as a basis for
periodic revision of the tariff (for new installations).

6.5.1 Transparency and Corruption
Having a new form of administration would potentially let the authorities curb
corruption among public officials and politicians in some specific extent. Lebanon is
among the group of countries with the highest administrative corruption and lowest
transparency. The country was ranked in 2009 as 130 among 180 states for the level of
corruption (Transparency International, 2009). The lower rank of corruption and the
more transparent structures provide the higher level of trust from private sector to the
public entities and enhance the ease of any policy implementation.
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For a crucial and critical policy such as FIT, transparency is a must and there should be
a form of confidence between the investors (no matter what the size investment is) and
the local and state level authorities. Transparency would directly reduce the level of
corruption (Liiv, 2004) and leads the country in a way with easier enactment of FIT
framework. Some sort of cheap technical and administrative policies could practically
eliminate the current trouble of corruption and prepare a level of trust among the
electricity stakeholders in Lebanon. For instance, the 2006 plan for the replacement of
1.2 million electricity meters in Lebanon with high-tech digital meters is one of those
technical policies that would bring a high level of transparency and confidence for both
sides of the deal; the investor and the distributor company. It is not easy to adjust
digital meters and manipulate the output figures, thus, this gives reciprocal assurance
for both sides that their right would be fully secured. The experience of the best
practice FIT policies in the world shows that setting “first-come, first-serve” policies
could potentially lower the threat of corruption in the FIT financial mechanism (Miguel
Mendonca, 2009).136 This is the responsibility of ERA: to form the most transparent
structure with soft and hard policies to enhance the quality of the whole network.

6.5.2 Simplicity
Introducing FIT to the Lebanese community should follow a smooth procedure
in order to prevent any misunderstanding from both distributors and investors. It is
preferable to form the first FIT law as simple as possible and let the community digest
the structure of FIT. If the first law comes in a way that presents tens of pages of

136

First‐come, first‐serve policy would potentially prevent distributors to keep some type of privileges
for their relatives and any probable dirty money.
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sophisticated calculations and responsibilities, less participation from the small size
private sector would be achieved.
The successful story of FIT in Germany shows the first formal FIT law in this
country was issued in 2000 and it was just a single page law with 13 articles (Miguel
Mendonca, 2009). Later on, this law was promoted gradually and now it embodies
more than 60 articles.
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CHAPTER VII
CONCLUSION
The previous chapters have offered an empirical case study of electricity policy
implementation in Lebanon. This thesis has presented the main political, social,
technical and economic factors that hinder the implementation of renewable energy
sources in Lebanon today; with policy absence being the root cause. After the
introduction, Chapter 2 began with an overview of the electricity situation in Lebanon,
introduced the stakeholders and examined the current legislations. Chapter 3 and 4
stated the world’s most common renewable energy supportive polices, and according to
the local conditions, “Feed-in Tariff” was recognized as the best practice that should be
applied in Lebanon. Chapter 5 explored the states of every actual and prospective issue
that may affect the implementation of FIT in Lebanon. Finally, Chapter 6 accomplished
an overview of the indigenous form of FIT that could be adopted in the country. Here,
the thesis concludes with an overview of the obstacles to the implementation of RE
sources in Lebanon, and the characteristics of the FIT mechanism needed to tackle the
current situation of the electricity sector in the country.
The electricity sector in Lebanon, in response to both local and international
trends, is about to perform a structural surgery. This is the result of emergence of
Lebanon from a decade of internal instability with a new national unity government
that has a stated policy of reform, including environment and energy reform. The
international attention given to climate change offers attractive incentives to emerging
economies, like Lebanon, to set an environmentally friendly approach to development
in Lebanon. It is important to notice the share of such funds from UNDEP, GTZ,
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CEDRO and Paris III which have sought to renovate the electricity sector in the
country.
The current economic, political and social condition is conducive to RE
development. Those who benefit from petroleum can find RE as new opportunity to
invest with relatively high returns as well as green reputation for their company or
party. The fast growing economy in Lebanon has improved the general quality of life
and people are willing to pay more for reliable electricity to cope with their new needs.
The green ambition (or in other words, the green trend) in Lebanon has hit the political
stage and different parties are trying to present some proposals to keep their name with
such a trendy concept (and benefit from international donors). Despite all these
promises for change, the country is still struggling with the most crucial obstacle
against RE in Lebanon: legislation.
Implementation of RE sources in Lebanon is linked to electricity policy and
legislation. The electricity sector in Lebanon has been dragging with a monopolized
electricity structure that has no flexibility for private sector involvement. The current
electricity production is based on conventional thermal power plants with a meager
portion of hydroelectric; however Lebanon has a diverse range of different RE sources
available in the country. Any RE deployment in Lebanon needs the country to
unbundle the electricity sector and open the stage for all types of private partnerships in
electricity generation and distribution.
For development of RE sources in Lebanon, the unimplemented electricity law,
462, is the most appropriate point from which to begin. The capacities that come out of
this law have the potential to give enough ability to the both private and public sectors
to invest and promote the electricity sector in Lebanon. The “Electricity Regulatory

119

Authority” (ERA) is the most fundamental body that comes out of Law 462 and has the
official capacity to present draft laws for any new type of electricity generation. Having
a strong ERA is the first step toward decent and sustainable electricity sector in
Lebanon.
Studies show that FIT has been the most successful RE supportive policy in the
world (for both developed and developing countries) and it causes faster and more
durable RE growth. Due to the local conditions, FIT is recognized as the most
appropriate RE policy for Lebanon that could mitigate the electricity problem in the
country. From the governmental prospective, FIT would almost have no burden on the
Government of Lebanon (GoL), and this is one of the main advantages of this policy
versus the other RE supportive mechanisms. This would let the GoL gradually
minimize the electricity subsidies and invest in the renovation of the electricity
sector.137
Referring to the key question of this thesis; to what extent can Lebanon apply
FIT to the country? This study finds that according to the social, economic and political
context, among them the finance capacity and the low social costs, Premium FIT is the
most appropriate type of FIT mechanism to accelerate the implementation of RE
sources in Lebanon. The inflation rate in Lebanon makes the policy-makers choose this
type of FIT in order to secure the functionality of the mechanism along the warranted
period of time and avoid any losses for the investors. The Lebanese FIT needs some
sort of fundamental administrative renovations in the electricity sector that most often
should begin with the ERA. Administrative corruption and complication are the two
major issues that are potential threats to the viability of the FIT mechanism in Lebanon.
137

Noting that according to the World Bank report in 2008, Lebanon needs $ 1.1 billion to renovate its
entire electricity sector, while the GoL paid $ 1.6 billion in 2008 for the electricity subsidies
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The ultimate point about the prospective role of Lebanese FIT is the share of this
framework against the other essential policies to resuscitate the electricity sector. It is
crucial to recognize FIT as a part of the game and not the final solution. The maximum
effect of FIT on Lebanon’s electricity sector is to increase the share of RE electricity
production that could meet some part of the electricity shortage and provide more
energy security. However, the country needs other policies to work in parallel with FIT
and to promote and renovate the other sources of energies. This is the task of ERA: to
study and explore the potential share of every energy source and to charter a road-map
to reach the target of RE sources.
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