
0 | P a g e  
 

 

Current Barriers and Future Outlooks 

for Renewable Energy in Lebanon 
An Exploratory Analysis in Environmental Governance 

Camille Haddad       

Dalhousie University, School for Resource & Environmental Studies 

APRIL 11, 2021 

Master of Resource and Environmental Management (MREM), Candidate 2022 



1 | P a g e  
 

Table of Contents 

Abstract ........................................................................................................................................................ 3 

1. Introduction ............................................................................................................................................. 4 

2. Lebanon’s Energy Profile - Overview ................................................................................................... 5 

2.1 Current Grid Capacity ......................................................................................................................... 5 

2.2 Financial Implications: A Brief Overview .......................................................................................... 6 

3. Hydropower ............................................................................................................................................. 7 

3.1. Current Capacity ................................................................................................................................ 7 

3.2. Lebanon’s Hydrological Makeup: Hydropower’s Potential .............................................................. 8 

3.3. Environmental Stressors and Trade-Offs ........................................................................................... 8 

3.3.1 Agricultural Impacts .................................................................................................................... 9 

3.3.2. Domestic Water-Use Impacts ................................................................................................... 10 

4. Solar Power............................................................................................................................................ 10 

4.1. Large-Scale Solar Photovoltaic Capacity Potential ......................................................................... 11 

4.2. Small-Scale Thermal Energy: Solar Water Heaters ......................................................................... 12 

4.3. A Case in Decentralization: Zahle, Lebanon ................................................................................... 13 

4.4. Implementation Barriers and Transition Potential ........................................................................... 14 

5. Wind Energy.......................................................................................................................................... 15 

5.1. Capacity Potential ............................................................................................................................ 15 

5.2. The Akkar Wind Farm: A Model for Success? ................................................................................ 16 

6. Societal Barriers and Governance-Based Solutions........................................................................... 17 

6.1. Environmental Governance Defined ................................................................................................ 17 

6.2. Understanding the Stakeholder ........................................................................................................ 18 

6.3. Public Awareness and Policy Implementation ................................................................................. 19 

6.3.2 Societal Challenges .................................................................................................................... 19 

6.3.3 Implementation Challenges and Outlooks ................................................................................. 20 

6.4. Prolonged Sustainability and Systems-Based Approaches .............................................................. 21 

6.4.2 Post-Conflict Sustainability: A Path Forward ............................................................................ 22 

6.4.3 Energy Justice in the Context of Renewable Energy ................................................................. 24 

6.4.4 Strategic Niche Management: Putting Frameworks into Practice ............................................. 25 

7. Policy Frameworks: Legal Barriers and Remedies ........................................................................... 26 

7.1. Lebanon’s Environmental Assessment System ............................................................................... 27 

7.2. Executive Actions on Lebanon’s Electricity Sector......................................................................... 27 

7.2.2 The Evolution of Law 462/2002 ................................................................................................ 27 



2 | P a g e  
 

7.3. Project Implementation Barriers ...................................................................................................... 28 

8. Concluding Remarks ............................................................................................................................ 29 

9. References .............................................................................................................................................. 30 

10. Appendices ........................................................................................................................................... 35 

APPENDIX A ......................................................................................................................................... 35 

APPENDIX B ......................................................................................................................................... 38 

APPENDIX C ......................................................................................................................................... 39 

APPENDIX D ......................................................................................................................................... 40 

APPENDIX E ......................................................................................................................................... 42 

11. Acknowledgements ............................................................................................................................. 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 | P a g e  
 

Abstract 

Lebanon has been subject to frequent power outages for decades primarily due to 

government inaction and systemic corruption. According to the International Renewable Energy 

Agency (IRENA, 2020), the country sees 96% of its energy supply from fossil fuels, almost half 

of which is used for electricity production. The key producer of electricity for the country is 

Électricité de Liban (EDL) which is state-run and has been a vehicle of government corruption for 

decades (Ibrahim et al., 2013). As a result, peak demand has seldom been met in Lebanon forcing 

residents to utilize private diesel generators, which are unregulated and produce high carbon 

emissions. Energy security has therefore been a key talking point in bringing about systemic 

reform at a regional scale. Lebanon has the potential to become a regional leader through an 

economic transformation and in the fight against climate change. As the country moves towards a 

post-conflict state, energy justice can be pursued through multifaceted models that seek to 

decentralize Lebanon’s electrical grid. Three renewable energy technologies have been identified 

as focal points for an energy transition. Hydropower, wind and solar all have a natural capacity 

and logistical potential to be implemented to varying degrees within the country. These 

technologies all present costs and benefits; however, introduce an overarching objective of 

decarbonization and development of sustainable communities. Examining Lebanon’s capacity 

potential of renewable energy transitions and governance frameworks that can enable substantial 

change is of key focus. Bridging the gaps between stakeholder interests and policy actions can 

present unique solutions. Legal mechanisms that address environmental protection and energy 

regulation are already in place within Lebanon. Legislative action like Law 444/2002, a statute for 

environmental protection and Law 462/2002 which sought to regulate the energy sector have had 

implementation issues and have yet to been put into full practice. Some localized successes have 

been documented through small-scale dissemination of renewable energy undertakings which seek 

to promote sustainable development. Solutions are examined through external and internal actors 

and drivers that contribute to the energy security issues in Lebanon. Through analysis of Lebanon’s 

energy systems through its electricity sector, constructive dialogue can be pursued that realizes the 

future outlooks for socio-economic and institutional change.  
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“The existence of a strong and influential Lebanese Diaspora means that there 

is significant actual and potential power for the Diaspora to play the role of a 

‘third level actor.’” – Tabar et al., 2012 

1. Introduction 

 Lebanon is currently highly reliant on fossil-fuel-based energy sources like heavy fuel oil 

and diesel; however, has vast potential to make use of renewable energy resources. Lebanon has 

committed to 30% of the country’s electricity mix being sourced from renewables by 2030 and 

has signed on to the Paris Climate Accord (IRENA, 2020). Despite this, energy security has long 

been a symptom of structural failure within Lebanese society. Sectarian division has led to a 

fracturing of authority within the state-owned utility, which in turn has prolonged day-to-day 

electricity interruptions experienced by many communities (Ahmad et al., 2020). These 

interruptions have forced individuals to utilize unregulated private diesel generators to meet basic 

capacity needs (UNDP, 2017). In addition to economic and refugee crises gripping an already 

sensitive region, the issue of climate change has exacerbated challenges; however, also presented 

avenues for growth through new investment opportunities and public desire for change (Jaafar et 

al., 2019). Like much of the world, growth can be enabled through an economic transition that 

incorporates renewable energy such as hydropower, wind and solar to enable cleaner communities 

and tackle systemic issues with a focal point on environmental governance.  

 Lebanon sits within an ecozone which possesses natural features that can support 

renewable energy implementation. Hydropower has capacity potential through Lebanon’s vast 

water resources situated within its borders (El-Fadel et al., 2000). Despite this, implications 

regarding climate change and water security issues must be assessed to determine the long-term 

feasibility of large-scale hydropower. Solar power has potential in the eastern regions of the 

country, primarily in the Baalbak and Bekaa governorates where yearly solar radiation remains 

high. In addition to this, a niche solar industry has taken root in the country over the last decade 

which provides insights into success models of renewable energy implementation (Thornton, 

2016). Lastly, wind energy has also been proven as a viable option within high altitude regions of 

the country (UNDP, 2011). This report will seek to assess the current physical capacity and future 

outlooks of a renewable energy transition in Lebanon. It will also analyze how a paradigm shift 

can occur through an energy transition that can be enabled by community focussed governance 

frameworks and legislative reforms that seek to address energy justice issues. 
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2. Lebanon’s Energy Profile - Overview 

2.1 Current Grid Capacity 

Lebanon’s electricity sector is heavily reliant on fossil fuels. As of 2018, the base installed 

capacity for the country is 2334 megawatts (MW) mostly produced by thermal power plants which 

is approximately 65% of the total peak demand of 3562MW (IRENA, 2020). The result of lagging 

capacity has been the increasing use of unregulated diesel generators operated by private owners 

to augment a struggling power grid according to the United Nations Development Programme 

(UNDP, 2014). Unregulated in this context refers to these private operators not being recognized 

by current legal frameworks that exist within the country. The total energy supply in Lebanon is 

made up of 96% of carbon-emitting oil products half of which are used for electricity outputs 

(IRENA, 2020). Renewable energy technologies like hydropower, solar and wind only make up 

less than 2% total energy supply in the country (IRENA, 2020) [Figure 1].  

 

Figure 1. Energy supply by source for Lebanon as of 2019. Oil products account for 96% of the supply where gas 

oil, gasoline and fuel oil make up the majority. The transportation sector is the greatest consumer of energy supply; 

however, residential, industrial, and commercial sectors account for 38% of consumption. (IRENA, 2020). 

While reliable data has not been released for 2019 and 2020, the country presently suffers from 

frequent power outages and disfunction in the electricity grid (Perry & Francis, 2020). The current 

grid is dominated by Électricité de Liban (EDL), a state-run utility who distributes most of the 

electricity to the country. Despite subsidies of over USD $2.2 billion, weak governance structures 

have hampered the EDL to effectively distribute power (World Bank Group, 2020). In addition to 

systemic corruption that links executive authority to the EDL, the feasibility of power generation 

is weak. The EDL provides the majority of its electrical output through thermal power plants which 



6 | P a g e  
 

run on liquid fuels as opposed to natural gas (World Bank Group, 2020). Today, Lebanon only 

produces 330 MW of capacity sourced from renewable energy sources, most of which is 

hydropower (IRENA, 2021). Appendix D highlights Lebanon’s electricity breakdown in detail. 

2.2 Financial Implications: A Brief Overview 

 High electricity sector costs pose the greatest challenges to the EDL’s financial viability. 

The utility also runs a monopoly on the sector, resulting in institutional actors like the Ministry of 

Energy and Water (MoEW) and Central Bank having direct links (Moore and Collins, 2020). 

Inefficient fuel sources drive up costs in addition to the low electricity tariffs. To generalize, the 

EDL is effectively a vehicle of corruption that has deep roots within the financial system of 

Lebanon primarily through the central banking system. High sector costs are influenced by reliance 

on inefficient liquid fuels and billing challenges (World Bank Group, 2020). Energy losses through 

non-technical means (theft) have also had a significant impact on financial stressors in the 

electricity sector (World Bank Group, 2020) [Figure 2].  

 

Figure 2. Energy sector costs within Lebanon (2018). The cost of fuel accounted for most of the expense in addition 

to operation and maintenance (O&M) (World Bank Group, 2020). 

 Various tariff reforms have been attempted in the past to aid in financial challenges 

impacting the energy distribution within Lebanon. Unfortunately, poor government support and 

fracturing of power between the MoEW in addition to the Ministry of Finance (MOF) has resulted 

in consistent opposition and political delay (World Bank Group, 2020). Nonetheless, creating 

proper balance through a systemic change in the tariff system is key to establishing the long-term 
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financial viability of the sector. Reliance on private diesel generators has also resulted in an uneven 

distribution of capital within localized regions (World Bank Group, 2020). Residents often pay 

high prices to local generator owners to provide enough fuel to maintain capacity. Financial 

incentives like net metering, which allows consumers to sell back to the grid, have struggled in 

implementation as well due to lack of public awareness (UNDP, 2014). 

3. Hydropower 

3.1. Current Capacity 

 Hydropower in Lebanon has been the most prominent renewable energy source in the 

country since the 1960s when 79% of energy distribution was provided from hydroelectric plants 

(Houri, 2006). Over the next three decades, that number fell significantly to approximately 3.5% 

of energy being provided via hydropower in 2001 and has fluctuated near 5-7% since (Houri, 

2005). Therefore, much of the literature and technical reports that have been written in relation to 

hydropower decades ago are still relevant. The existing hydropower plants were all constructed in 

the mid 20th century, which has created notable infrastructural barriers to proper implementation 

of the energy source today. As of 2018, a total installed capacity of 286MW originating from five 

primary generating stations are reported. All five stations constructed along key waterways are 

outlined in Table 1 (IRENA, 2020). Outdated infrastructure has hampered efforts to truly 

implement modern solutions to hydropower. As a result, inefficiency has led to decreased 

megawatt production from an otherwise useful resource in a country that hosts an abundance of 

exploitable water (IRENA, 2020). 

Table 1. Existing hydroelectric power production in Lebanon with supplying river sources. All hydropower plants 

are dated and operate at reduced efficiency producing a fraction of their installed capacity (IRENA, 2020). 

River Year(s) of 

Installation 

Number of 

Operating Units 

Installed / Effective 

Capacity (MW) 

Litani/Awali Rivers 1961-1967 7 199 / 47 

Nahr Ibrahim River 1951-1961 8 32 / 17 

Kadisha Valley 1924-1961 11 25/ 15 

Nahr Al Bared 1936 5 17/ 6 

Safa Spring 1931 3 13 / 3 

Total    286 / 88 MW 
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3.2. Lebanon’s Hydrological Makeup: Hydropower’s Potential 

 The country is situated in a distinctive position from that of its neighbours in a region that 

is generally classified as arid and lacking water resources. Lebanon contains many natural flowing 

water systems within its borders giving it a unique hydrological profile. Benefits of this have 

historically come in the form of rich agricultural and sociocultural advantages driven by a vast 

number of freshwater-fed systems from the mountainous terrain [See Appendix A]. According to 

the MoEW, there are an estimated 40 major streams and 2000 springs within Lebanon’s borders 

accounting for an average yearly flow of 8600 million cubic metres (Mm3) (El-Fadel et al., 2000). 

Studies conducted by the Country Energy Efficiency and Renewable Energy Demonstration 

Project for the Recovery of Lebanon program, which operates under the UNDP (CEDRO, 2013) 

have identified that 1363 gigawatt hours per year (GWh/year) is possible with dam infrastructure 

in peak schemes; with run of river schemes producing capacity for 1271 GWh/year; enough flow 

to supplement the grid with up to 12% additional capacity (CEDRO, 2013). Constructed water 

balance models for the country have shown a net positive water availability which in theory gives 

Lebanon a uniquely high water exploitation capacity (UNDP, 2018). This is available through 

higher rainfall totals in the region compared to the country’s neighbours. It is of note that 

hydrological data is sparse, and mismanagement of water resources and outdated infrastructure 

has exacerbated water scarcity issues (Zeid and El-Fadel, 2001). Significant research gaps exist in 

addressing up-to-date water balance models for the country in addition to understanding the full 

extent of its hydrological profile. Despite this, potential sites have been proposed for new 

hydropower installations along supporting waterways; however, the focus has recently been 

shifted towards water security issues associated with such undertakings (CEDRO, 2013). El-Fadel 

et al. (2000), assessed that Lebanon is technically considered “water-poor” with a per capita usage 

of less than 1000m3/year but sparse data has limited approaches to establishing true quantitative 

assessments of available water resources in the last two decades. When considering the additive 

effects of climate change, socio-economic issues have become a focal point for increasing worries 

of Lebanon’s water distribution (Bou-Zeid & El-Fadel, 2002). Agricultural and domestic water 

use in the country must be considered as key sub-components within an energy system context. 

3.3. Environmental Stressors and Trade-Offs 

 While the case for an increased capacity of hydropower can be argued as being strong in 

Lebanon through its distinctive hydrological regime, an analysis of trade-offs on the system must 
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be undertaken. Water scarcity further accelerated by the threat of climate change in addition to 

demographic shocks like the Syrian refugee crisis, have acted as critical stressors on Lebanon’s 

water resources (Jaafar et al., 2019). When considering climate change and decreased 

precipitation, modelling current and future impacts is a challenge as outdated data provides little 

insight into present-day dynamics. As a result, it has been generally concluded that Lebanon will 

face water deficits in the future because of reduced precipitation in addition to government 

mismanagement (Jaafar et al., 2019). Climate change’s largest impact will be on snow levels across 

mountainous regions if global climates reach above 2℃ over the next century. The variability in 

precipitation across the region has been identified as the most substantial stressors in the countries' 

freshwater systems in addition to sociotechnical challenges that already exist according to the 

Ministry of Environment (MOE/UNDP/ECODIT, 2011). Water authorities and institutional 

branches of governments that control the water resources in the country are often politically 

splintered (IRENA, 2020). This becomes an issue as water resources tend to act across spatial 

boundaries, meaning that little cooperation amongst key stakeholders when managing them can 

present added challenges. While many environmental stressors exist, this report will analyze 

agricultural and domestic water-use impacts which have been identified as critical areas of focus. 

3.3.1 Agricultural Impacts 

Agricultural demand is a driving stress factor in water availability issues that may have an 

impact on the proper implementation of renewable energy initiatives. Agricultural demand 

accounts for over half of the countries freshwater usage making the sector a critical consumer of 

the resource (Massoud et al., 2018). Distrust in authorities to adopt practices such as wastewater 

reuse has hindered abilities to make the sector more sustainable. Political interference in 

agricultural development and control of localized water bodies has been a major mismanagement 

point for the Lebanese government and stakeholders (Massoud et al., 2018).  

Another important issue that is commons resource disputes that have arisen because of 

proposed hydro dam projects within Lebanon. A commons resource can include fisheries, wildlife, 

freshwater, and various other natural resources on which livelihoods depend. In other words, each 

user of the resource can directly impact another user through exploitation (Feeny et al., 1990). A 

recent example of this concept is the proposed Bisri Dam project in central Lebanon. The Bisri 

Dam is a project that had originally received funding from the World Bank only to have it revoked 
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because of failed implementation measures and environmental concerns (James, 2020). This case 

acts as an example in ecosystem service impacts on the Bisri valley which hosts agricultural fields 

and forests from which local communities rely (Bulos and Yam, 2021). Although the Bisri Dam 

is a dedicated water supply project, the dispute sheds light on the complexity of infrastructure 

undertakings that relate to hydropower and the procedural manner in which they are pursued in 

the country. Furthermore, it provides perspective on the lack of environmental assessment 

frameworks within the legal system to address localized concerns with massive project proposals. 

3.3.2. Domestic Water-Use Impacts 

 Official average water usage per day in Lebanon sits at around 180 litres per day (L/day) 

which is officially recognized by the MoEW (Jaafar et al., 2019). It is important to note that this 

figure varies significantly within different regions of the country, where water may be in higher 

demand. Ongoing humanitarian issues such as the Syrian refugee crisis have added additional 

stress to the distribution system, and the network efficiency is relatively low across all 

governorates (Jaafar et al., 2019). Within large cities like Beirut, water distribution systems also 

operate at capacities that see unsustainable losses due to failing infrastructure (World Bank Group, 

2010). While quantitative assessment of domestic water usage is beyond the scope of this report, 

it is an important factor to consider. Additionally, the interlink between sociopolitical situations 

beyond Lebanon’s borders and its natural water distribution systems is connected on scales that 

are just beginning to be understood. Addressing societal disfunction amongst displaced subgroups 

will undoubtedly prove critical in establishing effective environmental governance frameworks 

that adequately tackle water security in the region. 

4. Solar Power 

 Solar power has been an increasingly useful technology within Lebanon that has effectively 

been able to bypass institutional arrangements that generally act as impediments. Primarily within 

the Baalbak and Bekaa governorates, Lebanon has exceptional photovoltaic power potential 

spanning across a large geographic area [Appendix A – Figure A2]. While many solar projects 

present themselves as small-scale, the technology can be used as a benchmark for what can happen 

when community-based initiatives take precedent. Recent developments in municipalities such as 

Zahle have taken solar a step further, where decentralization has allowed for further investment 

into solar energy to supplement electricity needs (El-Fadel et al., 2010). Decentralization in this 
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context refers to supplementing or removing dependency on the EDL run electrical grid. 

Historically, solar water heater (SWH) systems have been a source for improved grid efficiency 

and environmental performance and generally dominate the solar energy landscape in Lebanon.  

Solar water heater systems had seen increases in financing through the central banking system 

which saw five-year interest-free loans for residential units; however, the status of those loans are 

now in limbo due to the ongoing economic crisis (Moore & Collins, 2020). Examining these small-

scale thermal energy solutions may provide insight into how traditional large-scale photovoltaic 

solar projects can be implemented to a degree of success. Through current research and efforts 

being conducted by private companies and NGOs, solar energy is proving to be an indicator of 

strategies for the effective decentralization of Lebanon’s energy sector (Ruble & El Khoury, 2013). 

4.1. Large-Scale Solar Photovoltaic Capacity Potential 

 Large-scale solar photovoltaic (PV) has the potential to act as a key driver in a renewable 

energy transition in Lebanon. The country enjoys approximately 3000 hours of sunlight a year; 

however, technical and financial implications at national levels have historically held back any 

government action (Julian et al., 2020). Costs associated with project undertakings and the 

generation of solar PV have decreased within the last decade. Large solar PV projects have been 

facilitated through programs with objectives that seek to remove regulatory barriers (Elmustapha 

et al., 2018). One of these programs is CEDRO 4, a European Union (EU) backed program which 

seeks to improve the market environment for large scale solar in Lebanon by providing financial 

incentives and support to private entities. The program also seeks to provide increased support for 

regulatory programs that address barriers associated with feasibility studies and project 

implementation. CEDRO 4 is currently funded by the EU and is provided partial financing from 

commercial stakeholders (Elmustapha et al., 2018). Combined with wind energy potential, solar 

PV has been identified as an energy source that could effectively compete with unregulated energy 

sources such as private diesel generators (UNDP, 2014). Over the last decade, the narrative with 

regards to solar has shifted from national-level conversations to the local level where villages and 

municipalities can seek external funding to supplement power grids with solar PV. The overall 

goal has then become to create a transitionary market for solar PV that outcompetes fossil-fuel-

based consumption or at least to suppress it (Kinab and Elkhoury, 2012). This can be best achieved 

at the municipal level in combination with technology like solar water heaters. Programs like 
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CEDRO 4 and other decentralized support programs from external funding partners have been 

implemented to relatively high degrees of success (Elmustapha et al., 2018). 

4.2. Small-Scale Thermal Energy: Solar Water Heaters 

 While solar water heaters (SWH) are not directly related to electrical consumption, a 

divergence into this thermal energy source is warranted. Where traditional water boilers that are 

heavily reliant on fossil-fuel sources are the norm in Lebanon, utilizing SWH could result in carbon 

reductions of up to 80% for water heating (El-Fadel et al., 2009). Although this technology does 

not directly supply energy to an electrical grid, it does permit analysis, as it can provide insights 

into mechanisms that can allow energy transitions to be pursued in Lebanon. For a country with 

year-round solar potential, small-scale technologies that seek to supplement the grid and reduce 

costs while reducing carbon emissions are solutions currently being pursued at increasing rates. 

Research has suggested that this niche sector within Lebanon’s economy has grown at near 

exponential rates starting in 2008 [Figure 3] and more recent studies have been conducted to 

evaluate how effective adoption of SWH has been pursued. Ruble & El Khoury (2013), evaluate 

literature and the historical context of SWH in Lebanon beginning in 1980. The study analyzes the 

growth of firms that specialize in SWH providing a snapshot of a growing industry in an 

environment where decentralization is generally viewed as challenging. Therefore, the expansion 

Figure 3. Growth of firms specializing in solar water heating in Lebanon where 110 firms were operating in 2012. 

(Ruble & El Khoury, 2013). 
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of SWH in Lebanon can be used as a proxy for developing business models through which general 

solar photovoltaic projects can be scaled up and implemented at local levels. 

4.3. A Case in Decentralization: Zahle, Lebanon 

 When considering the decentralization of energy sources within Lebanon, the municipality 

of Zahle poses as a prime example for effectively disconnecting from reliability on the EDL power 

grid. The local power utility Électricité de Zahle (EDZ) has managed to provide its residents with 

reliable electricity services; however, has also created a debate on the legal ethics of 

decentralization within Lebanon’s energy sector (Ahmad et al., 2020). In 2014, EDZ signed a deal 

with a UK company named Aggreko from which a 35MW diesel powerplant was constructed to 

provide Zahle with capacity during EDL outages. By 2020 the operating capacity of EDZ was 

around 60MW allowing it to provide reliable service to residents 24/7. The municipality also has 

an installed capacity of 8MW from solar photovoltaic installations which can supplement around 

10% of demand (Ahmad et al., 2020). While the EDZ grid still operates to some capacity on the 

EDL grid, the compelling arguments for hybrid models which utilize private entities to meet 

demand have been on display in Zahle. Ahmed et al. (2020) alludes to the success of EDZ to four 

critical factors. The first is utilizing a historical concession agreement that dates back almost a 

century allowing the EDZ to operate through emergency measures to meet the demand that the 

EDL fails to provide. The second is community support which comes on the back of strong 

structural management within the EDZ itself. The third is the ability to lobby at the national level 

as an independent power producer and gain political approval despite backlash from opposition 

forces. Lastly, economic incentive to slowly move public sentiment away from private diesel 

generators and to more reliable sources of energy (Ahmed et al., 2020) 

 While Zahle presents a compelling case for decentralization in terms of providing reliable 

energy standards within localized settings, considerations about accountability must be a priority. 

Like private diesel generators, the EDZ operates in a legally gray area like other small towns across 

Lebanon that have struck private deals to effectively supplement their grid. Despite this, the lack 

of ability for the EDL to meet peak capacity has given legal legitimacy to private entities operating 

power grids (Ahmad et al., 2020). The EDZ also does not run a completely clean grid although it 

is generally seen as more open to cost effective transitionary approaches that seek to utilize 

renewable energy to supplement its output (Ahmad et al., 2020). The notion of supplementation 
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becomes increasingly important with renewable energy expansion and the socioeconomic benefits 

it brings and can ultimately increase demand and shift public attention. 

4.4. Implementation Barriers and Transition Potential 

Barriers to the implementation of solar energy within the region carry more localized 

implications than other renewable energy solutions. Reform can be met with resistance when 

considering private generators run by local authorities, often characterized as ‘mafias’, who 

perceive the practice as profitable (Dziadosz, 2018). Vulnerable groups who function under these 

local authorities have also been overlooked in most research that gauges public sentiment on 

energy security. These groups have historically been impacted by high energy prices to ensure 

service is reliably met, which ultimately speaks to a broader societal challenge that must be 

addressed to make inroads on solar energy undertakings (Ahmad, 2021). The Small Decentralized 

Renewable Energy Power Generation project, initiated in 2013 by the UNDP also highlighted that 

solar energy production was notably absent from government agendas, suggesting even further 

that solar is far more decentralized than other larger-scale energy sources. 

 Implementing an effective transition 

has been identified through the development 

of a niche market within Lebanon. Managing 

niche markets is a governance dilemma that 

disrupts a system by providing a variety of 

actors within protected spaces while enabling 

effective business model frameworks. The 

challenges with implementation are that there 

are often disconnects between transitional 

philosophy and business models that address 

concrete issues (Elmustapha and Hoppe, 

2020). In Lebanon, the decentralization of an 

energy sector through niche markets 

incorporates local-level actors. This has led to 

an increase in private companies and NGOs 

promoting more solar energy projects which 

Figure 4. – A village in Northern Lebanon utilizing a 

installed solar PV farm to provide 24-hour electricity 

service for its residents. Most solar PV farms such as 

these have utilized external funding programs to 

provide community owned solutions (Gemayel, 2019). 
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involve consumer-level participation. Approaching solar energy projects at the niche level has 

therefore increased overall consumer awareness and promoted sustainable business practices that 

enable decentralization (Elmustapha & Hoppe, 2020). For example, communicating the efficiency 

of thermal energy solutions like SWH systems can be an effective tool through which increased 

technology investment can be achieved. Increasing the built capacity of these systems through 

local-level approaches effectively bypasses government inaction while promoting a transitional 

market dynamic. Overall, solar energy provides the most upside on smaller scales where national 

governance has less of an impact on undertakings than it would on large hydropower or wind 

projects. Accomplishing this through pilot projects which seek external funding to install built 

capacity, while giving the community ownership of a project has been relatively effective within 

Lebanon. An example of this is in Bchaaleh, North Lebanon where a private company, Energy24, 

invested $650,000 to build a solar park and install meters [Figure 4] (Gemayel, 2019). 

5. Wind Energy 

5.1. Capacity Potential 

 In 2011 CEDRO, operating under the UNDP, drafted a comprehensive national wind atlas 

for Lebanon. The capacity for Lebanon to support projects has been officially recognized by the 

MoEW and private sector incentive is also viewed as an avenue for investment (CEDRO, 2011). 

This report in addition to literature focussing on the regional implications of wind energy shows 

promising signs. The calculated potential for wind power onshore within high elevation areas has 

been approximated at 6.1 gigawatts (GW) at 80m above ground level (AGL) where several 

constraints were noted of potential influence on the calculation (CEDRO, 2011). Examples of 

constraints utilized were things such as high population density, protected lands, and regions of 

political instability. Addressing each of these constraints through legal action is another challenge 

on its own. Implementation of projects can be difficult in regions where stakeholders are not 

willing to engage on multiple levels and collaboration is difficult to pursue. Some success has been 

seen in the Akkar region in Northern Lebanon, where wind projects have been approved for 

construction (see section 5.2). It is important to note that the 6.1GW figure can be limited in 

practice as constraints such as proximity to infrastructure were not included in the calculation 

(CEDRO, 2011). Therefore, it can be discerned that undertakings in large-scale wind energy would 

need significant investment into infrastructure upgrades to be developed in certain regions. 
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 Small-scale wind turbines have been installed within Lebanon however this capacity is 

estimated at approximately 100 kW (0.1 MW). These smaller-scale turbines may be of potential 

use to higher altitude towns where wind speeds can exceed the thresholds necessary to justify 

viability. Wind projects also present challenges when considering impacts on bird populations, 

which in turn requires substantial feasibility studies to determine if adverse effects will be felt 

(Zohbi et al., 2015). Procedural undertakings of this magnitude have historically struggled to be 

effectively put into practice within Lebanon (Chaker et al., 2006). 

5.2. The Akkar Wind Farm: A Model for Success? 

 Recent inroads have been made with large-scale wind projects in Lebanon on socio-

technical and political fronts. Using power purchasing agreements (PPAs), a partnership between 

a private entity called Lebanon Wind Power SAL (the proponent) and the government of Lebanon 

was made in 2018 to construct three wind farms totalling at 200MW capacity. This agreement was 

enabled by Law 48/2017 which saw Lebanon’s first legislative initiative to promote private sector 

investment through partnerships (Ramboll US, 2019). The wind farm would be constructed in the 

eastern portion of the Akkar governorate (Appendix B – Figure B1). The proponent drafted an 

environmental impact assessment (EIA) pursued under current legal frameworks that exist; 

however, this technical report has not been made public. The developer additionally contracted 

Ramboll US Corporation to complete an environmental and social impact assessment (ESIA) 

which analyzed the social and environmental impacts of the project. This project has also seen 

considerable stakeholder engagement and biophysical analysis in determining suitable sites 

(Ramboll US, 2019). While many legal frameworks that address environmental governance are 

still noticeably weak (see section 7), this undertaking is an unprecedented development of 

renewable energy in Lebanon. Appendix B lays out Akkar wind farm project details and key 

stakeholders involved. 

Current project timelines are relatively unknown, given the current political climate within 

Lebanon. The proponent provided an update in 2018 signalling the signing of a PPA with approval 

from the Lebanese Council of Ministers (Sustainable Akkar, 2021). An important aspect of this 

project to note is that it is directly connected to political actors within the Lebanese government at 

a national level. While this can be viewed as a positive for the project itself, cautionary assessment 

must be carried out as stakeholders within other regions of Lebanon may not be presented with 
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equal opportunity, and procedural processes may not be pursued in the same manner. This notion 

is elaborated upon further in the contexts of energy justice in section 6.4.3. 

6. Societal Barriers and Governance-Based Solutions 

6.1. Environmental Governance Defined 

 Governance is defined as a combination of components that influence institutional, 

structural, and procedural processes and ultimately who and what they impact (Bennet et al., 2017). 

Environmental governance incorporates a systems approach through interaction between a range 

of stakeholders and ecological variables (Bennet et al., 2017) [Figure 5].  

 

Figure 5. Practical elements of governance and attributes that by extension relate to environmental governance. The 

three pillars and their components are critical to ensuring human wellbeing within a system (Bennet et al., 2017). 

 Management of energy systems is a fundamental area under the environmental governance 

umbrella framework. Incorporating institutional arrangements, structural components of a society 

and processes into decision making through a systems-based approach can enable more sustainable 

and equitable energy policy (Bennet et al., 2017). Within Lebanon, acknowledgement of these core 

pillars and how they relate to the stakeholders involved is critical in creating dynamics that can 

allow for energy security to be realized moving forward.  
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6.2. Understanding the Stakeholder 

  In a country as culturally diverse 

as Lebanon, fundamental awareness of 

stakeholders is generally lacking in 

policy or sociotechnical solutions that 

seek to remedy the sectarian division that 

exists. In many cases, this division is 

taken advantage of by executive 

authority within the government at 

national levels (Mahmalat & Curran, 

2019). Institutional stakeholders which 

directly impact the environmental 

management process are government 

ministries at national levels and in some 

cases local authority at municipal levels. 

The administrative weakness of these 

institutional stakeholders results in 

private sector entities playing a larger 

role as key actors (Abbas et al., 2014). Citizens are also important stakeholders which should be 

considered in more detail as they are the drivers of societal norms. A major factor amongst citizen 

stakeholder is public trust between the citizens themselves and authority, which is then projected 

down to lack of trust amongst the public in general. Abbas et al. (2014) found that citizen-citizen 

trust in more diverse and underserved regions like North-Lebanon has been a critical issue facing 

the progression of environmental management practices. When looking at this from a policy 

implementation perspective, the study concluded that 96% of citizens surveyed showed a lack of 

trust with public authority. Among that group, 78% of citizens surveyed showed a lack of trust 

amongst each other to comply with laws or participate in environmental initiatives (Abbas et al., 

2014). As a result, environmental degradation is perpetuated in an unsustainable manner. Lack of 

trust ultimately prolongs political discourse which has a cascading effect on Lebanese society. This 

manifests to higher degrees in regions that have been historically underserved and are more 

diverse, amplifying sectarian divide.  

Figure 6. Demographic map of Lebanon highlighting the 

religious diversity of the country (Kondrashov, 2013) 
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6.3. Public Awareness and Policy Implementation 

6.3.2 Societal Challenges 

 The development of renewable energy systems can have immense social benefits through 

the improvement of community standards, economic incentives through job creation and human 

health (Kumar, 2019). In this sense, a return on investment through energy transition should not 

be viewed from a strictly financial perspective, but rather a socioeconomic and ecological one. 

Addressing poor drivers within a society is therefore a key step in proper renewable energy 

implementation at local and regional levels. Three distinct societal challenges have been proposed 

which have been echoed by NGOs and academic literature alike. Naoufal (2014) outlines these 

challenges in the contexts of climate change and environmental practices within Lebanon as being 

social, situational, and cognitive. All three challenges have a direct influence on public awareness 

and can create barriers to effective policy practices. Effective policy reform in turn can seek to 

address social acceptance and combat special interest groups.  

 Social challenges exist where education is underdeveloped and provides little to inform the 

public of the threats that face them. Individualistic culture amongst end-users within the system 

can make the implementation of community-based projects a challenge; something that is seen to 

greater degrees within Lebanon (Elmustapha and Hoppe, 2018). Situational awareness amongst 

the public relating to technical aspects of financial incentives linked to EDL’s distribution is 

relatively unknown. For example, net metering is a policy action with the objective to incentivize 

consumers to inject renewable energy into the system; however, public knowledge on this is 

generally absent (World Bank Group, 2020). As a result, towns like Bchaaleh (see section 4.3), 

run through legally gray areas by relying on private entities to supply power during EDL 

disruptions in addition to private diesel generators (Germayel, 2019). This highlights the 

importance of bridging gaps between regulatory frameworks and public compliance, as well as 

developing up-to-date and reformed renewable energy legislation that seeks to empower 

investment. Cognitive challenges exist through the communication of benefits relating to 

renewable energy transitions at local and national levels. Education on energy transition and its 

place under the umbrella of climate science can be abstract and hard to inform people on (Naoufal, 

2014). Success is seen to some extent with the national recognition of climate change by Lebanon’s 

government through the signing of international agreements like the Paris Climate Accord and 

Copenhagen Agreement (IRENA, 2020). Despite this, creating a public narrative that 
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acknowledges climate change as an existential issue that demands a change is challenging in a 

political and economic environment that diverges attention elsewhere. 

6.3.3 Implementation Challenges  

 Translating solutions into implementation through direct policy action is a notable 

challenge. Historical gridlock amongst political parties has generally been divided in a non-secular 

manner. In addition to this, political positions are often inherited, and elections are seldom won on 

merit alone resulting in knowledge gaps between ministerial agencies and the public (Elmustapha 

& Hoppe, 2020). This in turn has led to a division of power within key sectors in Lebanon, 

including energy, which are central to reform. Fractionalization of power can create polarization 

which directly impacts the actor’s desire to collaborate. For proper environmental governance to 

occur, different first and second-level actors in the political sphere must be willing to make 

concessions (Mahmalat and Curran, 2020). For context, a first-level actor includes decision-

makers and authority. In absence of these first-level actors, second and third-level actors like 

NGOs, international organizations and the Lebanese diaspora can contribute to change through 

community-focused initiatives. Lebanese diaspora are generally more integrated within their 

communities abroad and have historically worked as third-level actors by providing wealth and 

experience to bring about political and economic stability in the homeland (Tabar et al., 2012). 

This has been seen to a limited extent with energy projects, like the Akkar wind project, which has 

contracted external actors to aid in development. The unique ability to have a role as an actor 

within socioeconomic initiatives from abroad presents opportunities for the diaspora to become 

more engaged. This is already seen to an extent with the expansion of the solar energy market in 

Lebanon, which has seen high investment from international donors and Lebanese-owned private 

entities (Thornton, 2016). Increases in research capacity from outside political spheres over the 

last decade have also provided new perspectives on the potential that exists within Lebanon 

through improved data collection (Zohbi et al., 2014). 

 In the context of energy transitions, decentralization initiatives that empower a bipartisan 

sentiment and allow for legislative and societal solutions to be pursued through trust can prove as 

a path forward for substantial change. Despite political gridlock, an ideological transition has been 

slowly taking place amongst younger demographics; however, time is important for this shift to 

occur. With recent events like the Beirut Explosion on August 6th, 2020 and the COVID-19 
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Pandemic, public sentiment has focussed more on institutional shortcomings rather than sectarian 

infighting within political factions. This sentiment is seen through a somewhat “underground” 

political scene where young activists within the country see a secular path forward (Holtmeier, 

2020). Astonishingly, despite economic and social discourse within a fragile country, Lebanon 

ranks high in terms of human capital criteria such as skills and education (World Economic Forum, 

2019). The generational gap between the countries institutions and its youth is a silver lining that 

can enable future change through disruptive norm shifts. Therefore, future investment into 

decentralizing and reforming Lebanon’s energy security woes can have immense social and 

economic impacts, should human capital available be utilized to its fullest extent. 

6.4. Prolonged Sustainability and Systems-Based Approaches  

Proper environmental governance requires an acknowledgement of the social-ecological 

system, which is a framework that refers to the combination of multiple ecological, social, and 

economic subsystems and their components across a range of scales (Ostrom, 2009) [Figure 7]. 

Systems-based approaches are notably absent from decision-making processes within Lebanon.  

 

Figure 7. The social-ecological system framework outlining all interacting subsystems from Ostrom 

(2009).  The social-ecological system encompasses interactions between resource units, resource 

systems, governance systems and users. These interactions all result in outcomes which drive the 

overall system forward to create new interactions. Externalities like socioeconomic and political 

settings all drive the social-ecological system dynamics.  
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Taking a systems-based approach that encompasses socio-technical factors such as built 

capacity in addition to local governance dynamics can help move the country toward a more 

sustainable and energy secure future. These external factors ultimately influence the social-

ecological system and the functioning of the units within it (Ostrom, 2009). In a diverse region 

such as Lebanon, incorporating this mindset into stakeholder engagement is paramount. 

Ultimately, what is required within the foundational components that effectively govern Lebanon, 

is a paradigm shift. In other words, there needs to be a fundamental acknowledgement that one-

size-fits-all solutions do not work within a country like Lebanon. Implementing such norm shifts 

presents challenges in working towards a post-conflict state and achieving energy justice. 

6.4.2 Post-Conflict Sustainability: A Path Forward 

Lebanon has historically suffered from conflict in which political rivalry has underscored 

much of the inability to address societal disfunction. Post-conflict sustainability in Lebanon is 

introduced by Chaar et al. (2020), which is a theoretical framework that analyzes transitional 

economies in war-torn countries. The article touches on fundamental concepts like public trust and 

recognition of systemic inaction within institutions as pathways that can create a true post-conflict 

dialogue in a country. Understanding how these post-conflict frameworks can enable overall 

societal healing while in tandem providing the foundations for systemic change is important to 

establish. Socio-cultural factors in Lebanon play a critical role in self-identity and finding ways to 

link that to moral value in environmental issues can be a path forward. For example, community 

maintenance and responsibility of solar projects can be effective economic incentive models where 

townships make up much of rural Lebanon (Elmustapha et al., 2017). To begin operating in a post-

conflict state, associated parties must first realize that the peacekeeping process still situates itself 

in a place of systemic tension and must address concerns accordingly [Figure 8] (United States 

Institute of Peace, 2012). These tensions manifest no differently when considering governance 

structures that address environmental concerns at local and regional levels. For example, Naoufal 

(2014) found that within Lebanon, people exposed to conflicts tend to operate through short-term 

visions that specifically focus on survival, rather than addressing systemic issues that could 

improve future conditions. How a post-conflict state is ultimately pursued will determine the 

longevity of energy security reforms in Lebanon. For example, encouraging multiparty 

collaboration to pursue avenues such as private sector reform and creating more economic 

incentives for renewable energy technology. 
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Knowledge with regards to how technological transition occurs is crucial to effective 

energy security initiatives. Chaar et al. (2020) view the post-conflict transition of Lebanon’s 

energy system through the lens of an analytical framework that analyzes the regime, the landscape, 

and niches relating to the sociotechnical system [Figure 9]. A regime refers to macro-level 

components like the built environment and the processes that govern activities within them. The 

landscape (system) refers to intangible elements that alter or influence societal trajectories like 

economic downturns and war. Niches refer to spaces that allow experimentation and procedural 

practices to grow, commonly seen within the solar energy sector in Lebanon as discussed in section 

4 (Chaar et al., 2020). Through these three criteria, the evolution of the sociotechnical system 

within Lebanon can be evaluated and provide some insight into what post-conflict sustainability 

could look like in the country. Modern evolution of the sociotechnical system within Lebanon 

diverges authority of low-carbon transitionary projects from regional governing bodies to local 

ones, effectively creating a stronger landscape through time. A regime shift would then incorporate 

institutional incentives that enable independent power producers to oversee energy supply and 

management. This would lead to a sustained transition through decentralization and creating a 

Figure 8. The curve of conflict that outlines the process of peacekeeping, systemic 

tension, and war (United States Institute of Peace, 2012) 
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market environment where competition can thrive. Lastly, niche market development of alternative 

distribution sources through up-to-date procedural frameworks and legislation that better 

recognizes independent producers would prove beneficial in aiding Lebanon’s electricity shortages 

(Chaar et al., 2020). This hierarchical approach is visualized in Figure 9. 

 

Figure 9. Hierarchical diagram outlining niches, regimes, and the landscape (Geels, 2002). Niche development is 

pursued through localized regimes from which the objective of landscape (the system) change is pursued. 

6.4.3 Energy Justice in the Context of Renewable Energy 

 Energy justice is the combination of scientific and social approaches that apply solutions 

within energy policy, production, and security (Jenkins et al., 2016). Pursuing energy justice in 

Lebanon has been met with resistance primarily through the lack of procedural reform at a national 

level. Jenkins et al. (2016) evaluate three core tenets associated with an overall energy justice 

framework that focuses on distributional, recognition and procedural-based justice. All three tenets 

have an equal role to play in the contexts of decentralization within Lebanon and a transition to 

renewable energy.  

 When considering distributional justice, privately owned diesel generators contribute to 

high fees for residents who in turn have little control over state utility shortcomings (Ahmad et al., 

2020). Where the EDL fails to supply power, grid supplementation must be pursued by other 

means, leading to uneven access to electricity across a regional setting. This creates a societal 

dynamic where energy poverty is rampant through corruption and vulnerable populations are more 

susceptible to service cuts (Jenkins et al., 2016). Recognition-based justice harkens back to the 
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discussion on post-conflict sustainability, in that the most vulnerable populations must be 

considered equally in the political sphere. Lastly, procedural-based justice looks to the reform of 

governing principles that contribute to decision-making within society (Jenkins et al., 2016). For 

example, Law 462/2002 which sought to regulate and allow the privatization of the energy sector 

has been met with over a decade of delays (IRENA, 2020). Delays of this magnitude at legislative 

levels of government provide no remedy for policy shortfalls because of failure to modernize. 

Without substantial policy reform, procedural-based justice cannot be truly realized as the most 

vulnerable will continue to suffer under corrupt practices. The goal of energy justice applies all 

three tenets by viewing energy policies through a systems-based approach. Enabling the 

recognition of energy systems is a key step to combining social and ecological components. In 

practice, this allows external factors, such as health or economic impacts, to be considered in 

decision making processes rather then ignoring them (Jenkins et al., 2016).  

6.4.4 Strategic Niche Management: Putting Frameworks into Practice 

Pursuing prolonged sustainability and realizing true energy security requires 

decentralization of Lebanon’s electricity sector. Developing niche sectors through Strategic Niche 

Management (SNM) with technologies like solar power have become promising mechanisms of 

change and put post-conflict energy justice frameworks into practice. Ability to understand the 

interaction between actors and drivers within a sociopolitical system is a key focus area for SNM. 

This model can be viewed as a way to apply peacebuilding and energy justice frameworks to bring 

about sustainable change. When considering SNM in an applied setting within Lebanon, the solar 

energy market is of interest as it has to some degree decentralized through networks of actors at 

the niche level. Applying this model into practice has been achieved to some degree through the 

Country Energy Efficiency and Renewable Energy Demonstration Project for the Recovery of 

Lebanon program (CEDRO). CEDRO is a UNDP-funded program that initiates small-scale 

decentralized solar projects in the region with an overall goal of decarbonization (Thornton, 2016). 

Key actors and drivers have been identified which have enabled solar to establish a solid 

foundation in the country [Table 2]. In the contexts of SNM, these organizations and private 

entities would fall under a network of actors enabling regime level market change through niche 

innovation (Schot & Geels, 2008). Appendix E includes a more complex visualization of SNM. 
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Table 2. Key actors and drivers in Lebanon’s developing niche solar market (CEDRO, 2011). 

Actors Organization or Entity 

Local development agencies Lebanese Centre for Energy Conservation (LCEC)  

CEDRO  

Private Companies and NGOs 

International Donors United Nations 

The European Union 

The World Bank 

Private Entities (Diaspora, private investors etc.) 

Academia Internal and external academic institutions 

Drivers Organization or Entity 

Policy initiatives   Actors lobbying for renewable energy policy 

Financing mechanisms External and internal financing programs  

 

Access to reliable electricity through built capital is a fundamental pillar of a functioning society. 

SNM is a framework that can build business models outside of the political sphere that can 

ultimately bypass corruption. Developing a strengthened sociotechnical landscape begins with 

niche-level innovation. This model allows smaller networks of actors who are not linked to central 

authority to enable change at the regime level well into the future (Schot & Geels, 2008).  

7. Policy Frameworks: Legal Barriers and Remedies 

 Economic transitions are built on a foundation of policy reforms with a primary objective 

of ending systemic corruption. The overall absence of an effective governing system that addresses 

environmental issues can in turn act as a substantial barrier to large-scale undertakings in 

renewable energy. Decentralization has been met with delays through the incomplete 

implementation of Law 444/2002 which pursued environmental protection procedures like EIA 

and Law 462/2002 which sought to allow privatization of the electricity sector. In addition to 

enabling assessment of socioeconomic and ecological impacts, proper legal tools which address 

environmental governance should engage with stakeholders at all levels. While legislation to 

address environmental impact assessments and environmental protections was created in 2012, a 
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weak governance structure and constitutional gaps have exposed procedural and regulatory 

disparities that has led to laws not being put into widespread practice (Chaker et al., 2012).  

7.1. Lebanon’s Environmental Assessment System  

 No matter the jurisdictional setting, proper implementation of renewable energy projects 

requires a robust environmental impact assessment system. While environmental assessments have 

been pursued under current legal frameworks in Lebanon, such as the Akkar wind farm (section 

5.2), there are still noticeable weaknesses. Governing principles dictating environmental 

protection are stated within Law 444/2002. This law requires that project proponents conduct 

environmental impact assessments where adverse effects to the environment are likely to occur. A 

gap in legislation is seen when considering widespread stakeholder consultation which is absent 

from current frameworks (World Bank, 2018). Implementation gaps occur where capacity 

development under the law does not go far enough in terms of providing technical training and 

opportunities to implement proper EIA (Chaker et al., 2006). The legal foundations from which 

EIA is based upon in Lebanon provide the means necessary to pursue large undertakings. Law 

444/2002 has never seen complete implementation as application decrees required to put it into 

full practice have seen substantial political delays (MOE/UNDP/ECODIT, 2011). The acting 

authority that the Ministry of Environment asserts in terms of project permits under the law is not 

well understood due to limited regulatory and procedural transparency (Chaker et al., 2006). 

7.2. Executive Actions on Lebanon’s Electricity Sector  

7.2.2 The Evolution of Law 462/2002 

 Law 462/2002 was a landmark statute that addressed energy security issues through 

regulation of the electricity sector in Lebanon. The law has never been implemented to its fullest 

extent in which it would effectively allow independent power producers (IPPs) to be granted 

licenses. The law itself has seen delays and reworks through which the state monopoly run by the 

EDL has been allowed to perpetuate (IRENA, 2020). This law also presents fundamental gaps in 

addressing the true reality of Lebanon’s energy situation. Up to 1400MW of installed capacity has 

been produced by unregulated private operators through diesel generators (Ruble and Nadler, 

2011). This presents crucial challenges for addressing systemic corruption through legislative 

action alone if the said legislation does not address stressors. Figure 10 highlights legislative action 

taken on Law 462/2002 throughout the last two decades. 
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Figure 10. Timeline of the legislative action taken to address Lebanon's failing electricity sector through the 

decentralization and regulation of IPPs. Law 129/2019 which builds off Law 462/2002 has yet to be put into practice 

after more delays within the Lebanese parliament. Law 462/2002 fails to recognize renewable energy as a solution to 

energy mix within Lebanon, providing serious regulatory obstacles. (IRENA, 2020). 

7.3. Project Implementation Barriers 

 When analyzing legal avenues for which environmental issues have been pursued, systemic 

corruption and failure to streamline laws into action have consistently prevailed (IRENA, 2020). 

In addition to legal inconsistencies, public procurement frameworks are generally outdated. As a 

result, knowledge gaps exist within the system. Four main weaknesses are therefore identified as 

root causes of policy inaction at national levels, which are lack of human resources, limited 

jurisdictional influence, no binding authority, and unspecialized committees within the ministerial 

councils (Siren Associates, 2020). This in turn can create substantial disconnects between national 

and municipal level authorities on issues surrounding energy projects. Policy reform at national 

levels should therefore be aimed towards the security of supply and reducing overall energy 

consumption while promoting independent production at local levels (Moore & Collins, 2020). 

While niche markets do exist, they operate in legally gray areas and therefore highlight the need 

for integration to establish energy security. A systems-based approach to policy on renewable 

energy could strengthen an economy that relies heavily on the service industry and allow the 

market to operate more freely through IPPs (Ruble and Nadler, 2011). It is apparent that project 

development of large and small-scale renewable energy technologies requires considerable private 

investor support that is free of political interference.  

2002

• Law 462  - primary objective was to reform the energy sector and establish a 
Electricity Regulatory Authority (ERA) allowing for licenses to be granted to 
independent power prodcuers (IPPs).

2014

• Law 228 - Effectively replaced Law 462 by allowing the Council of Ministers (CoM) 
to make decisions regarding IPP licenses. The CoM is an executive body of 
government appointed by the president as required by Lebanon's Constition, 1926.

2016

• Law 54 - Extended Law 228 for an additional two years until 2018 adding further 
delays to the full implementation of the original statute.

2019

• Law 129 - Proposed more ammendments to further extend application of Law 
228/2014 to establish an indepedent regulatory body to oversee the electricity sector.
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8. Concluding Remarks 

A key objective of this report was to critically analyze Lebanon’s current capacity to pursue 

decarbonization and renewable energy at a national scale. Renewable energy technologies have 

the potential to increase built capital while simultaneously preserving natural capital and 

emphasizing an intrinsic value on ecosystem services (Summers et al., 2012). The benefits of 

cohesive renewable technology implementation are social and economic. The region presents a 

plethora of natural potential to support large and small-scale renewable energy projects. Water 

resources are abundant in nature; however, water security concerns must be addressed for 

hydropower to play an influential role once again in Lebanon’s electricity distribution (Houri, 

2005). Solar energy can present the most attractive investment models for decentralized power in 

the region on micro and, with enough time, macro-scale. This can be primarily accomplished 

through the continued development of a niche market that already exists to a certain capacity in 

the country. Furthermore, solar water heaters can provide insights into business models that enable 

increased stakeholder engagement and promote community-owned projects. Wind power has 

already been proposed in the eastern Akkar governorate and presents capacity in high altitude 

regions according to a UNDP National Wind Atlas (UNDP, 2011). Further research cannot be 

understated and is needed to assemble up-to-date data on natural capacity and limitations in the 

country.  

Models that have operated to degrees of relative success in Lebanon are those which have 

managed to decentralize electricity to some capacity from reliance on the state-run EDL, like those 

seen in Zahle. Whether it be through legal leverage where the EDL cannot supply adequate 

capacity or utilizing independent entities to ensure reliable power supply, future outlooks for 

small-scale renewable energy technology in Lebanon are positive. Larger-scale projects still 

present serious implementation challenges, primarily through political barriers as key institutional 

actors have vested interests that span across regions. Lack of stakeholder awareness and 

consultation has led to disputes for proposed projects like the Bisri Dam and has highlighted the 

need to address institutional and procedural weaknesses. Systems-based approaches that account 

for all stakeholders and pursue energy justice are proven to be a path forward in the creation of a 

post-conflict state. Multilateral frameworks like power purchasing agreements and cooperation 

with international organizations like the United Nations have been identified as suitable methods 

for de-risking renewable energy investment in Lebanon (UNDP, 2017). 
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10. Appendices 

APPENDIX A 

 

 

Figure A1 – Hydrological map of Lebanon highlighting all major rivers and tributary systems 

(Camille Haddad, 2021). 
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Figure A2 – Photovoltaic power potential map for Lebanon showing kWh potential (World 

Bank Group, 2020). 
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Figure A3 – Wind map for the Republic of Lebanon at 80m above ground level showing wind 

speeds in m/s (CEDRO, 2011). 
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APPENDIX B 

 

 

Figure B1 – Proposed location of the Akkar Wind Farm (Ramboll US, 2019). 

Table B1 – Key contributors/stakeholders involved in the Akkar Wind Farm project (Ramboll US, 2019). 

Contributor Description 

Lebanon Wind Power (Proponent) Lead developer of the project 

Sustainable Environmental Solutions (SAL) Drafted the projects EIA under Law 444/2002 

Ramboll US Corporation  Prepared an environmental and social impact 

assessment (ESIA) for the undertaking 

OEM/EPC Contractor (TBD) Supplying material, wind turbines and 

equipment (has yet to be selected) 

Ministry of Environment (MOE) Government agency responsible for project 

permitting. 

Ministry of Energy and Water (MoEW) Government agency responsible for energy 

production and licensing of projects. 
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APPENDIX C 
Table C1 – Key actors in the governance of Lebanon’s energy sector (IRENA, 2020). 
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APPENDIX D  

 

Breaking down Lebanon’s energy consumption presents analytical challenges which should be 

noted due to sparse data and current economic gridlock:  

• Hydroelectrical output may result in variations between total percentage of electricity 

generation for the country. As of 2020, hydropower accounted for approximately 7% of 

electricity output; however, that number does not consider inefficient and outdated 

infrastructure (IRENA, 2021).  

• Private diesel generation was measured to account for 21-23% of electricity generation 

mix, however, because of inconsistent data and no concrete measure, that percentage 

value is subject to vary (Julian et al., 2020). Figure D1 shows electricity generation mix 

within Lebanon as measured in 2010. 

• The Ministry of Energy and Water added several additional power plants in 2016-2017 

resulting in 700MW of additional capacity (IRENA, 2020). Peak capacity and demand 

data has been sparse given the recent political climate in the country. Media reports of 

continued power outages continue to signal ongoing electricity disruptions. 

 

 

Figure D1 – Electricity generation mix for Lebanon in 2010 (IRENA, 2020). 

 

Figure D2 – EDL’s main transmission network. Yellow circles represent power plants. (IRENA, 2020). 
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Figure D3 – Graph showing installed capacity comparison between regional neighbours for all renewable energy as per IRENA (2021) report on Renewable 

Energy Capacity Statistics.
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APPENDIX E 
 

 

Figure E1 – Complex visualization of strategic niche management showing the progression of time weighed against 

niche level innovation and overall sociotechnical landscape change. Actors who operate within small, centralized 

networks push the sociotechnical regime forward through innovation. This innovation influences market dynamics 

which can influence overall landscape direction over time once a new regime breaks through sociotechnical barriers 

(Schot & Geels, 2008). 
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