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Erasmus+ is the European Union programme designed to support education, training, youth and sport. This integrated 
programme aims at boosting skills and employability as well as modernising education, training and youth work. It 
supports transnational partnerships and offers more opportunities for cooperation across these areas. Erasmus+ acts through 
international actions that include capacity building, joint master degrees, international credit mobility and Jean Monnet 
projects. Together with its predecessors Tempus and Erasmus Mundus, Erasmus+ has funded tens of capacity building 
projects in more than 25 Lebanese higher education institutions and offered more than 1700 mobility scholarships for 
students and university staff from 16 Lebanese institutions.

The National Erasmus+ Office of Lebanon was established in 2015 to act on behalf of the Education, Audiovisual and 
Culture Executive Agency, the EU Commission body in charge of managing the programme. Its role is to implement, 
coordinate and promote the international dimension components of the Erasmus+ programme in Lebanon. The Office is also 
responsible for improving the relevance, effectiveness and impact of the programme in the country.

ENEPLAN is one of 11 capacity building projects selected to be implemented in Lebanon for the period between 2015 
and 2020. These projects cover areas such as curriculum development, university governance and relationship between the 
university and the society.

Erasmus+ has supported the project ENEPLAN to introduce an innovative learning approach based on Open Educational 
Resources (OER) uploaded on an e-learning platform. It targets both university students and professionals offering lifelong 
learning in highly important fields such as energy planning, renewable energy sources and its environmental impacts. All 
this has made the project relevant to the general reform and modernisation agenda of the Lebanese higher education. The 
project gains more relevance as the energy sector is expected to witness a certain expansion in the near future with a need 
for a diversity of knowledge, research and skills in the field of energy.

Aref Alsoufi
National Erasmus+ Office Coordinator in Lebanon

neo@erasmusplus-lebanon.org











INTRODUCTION

Building capacities in integrated energy planning in 
Mediterranean higher education institutions has been the 
focus of the ENEPLAN (Developing Skills in the Field of 
Integrated Energy Planning in Mediterranean Landscapes) 
project for the past three years. Integrated energy 
planning does not only take into account the technical and 
engineering dimension, but also considers environmental, 
social, cultural, and policy dimensions as essential parts 
of the planning process. While the transition to SERs 
(sustainable energy resources) such as solar and wind 
is underway, understanding the impact of these systems 
on natural and cultural landscapes, livelihoods, different 
economic sectors, and policies is paramount to achieving 
a sustainable and resilient future.

To achieve these goals, the upcoming generation of 
university students in engineering, landscape architecture, 
urban planning and design, regional planning, ecology, 
and agriculture will need to be sensitized to this reality and 
approach. The ENEPLAN project provided such a platform 
where integrated thinking and interaction can occur across 
multiple disciplines. The C-map (Concept Mapping) and the 
WebGIS (web-based open source geographic information 
system) are the primary tools developed during the project 
lifetime to enhance these humancapacities. Through a 
series of workshops conducted in partner countries (Italy, 
Spain, Malta, Portugal, Egypt, and Jordan), the C-map was 
developed to provide a basis for integrated thinking about 
energy planning and a common platform for multiple 
disciplines to interact. The Web GIS was also developed 
during the same workshops providing free and accessible 
GIS data from partner countries as resource for students 
to use in their academic work. Several iterations of both 
tools were presented and tested during these workshops 
The final ten day workshop in Amman (Jordan) tested the 
final version of the C-map with more than ninety students 
from nine universities from Egypt, Jordan, and Lebanon. 
Instructors and lecturers from all partner countries led the 
final workshop activities.

The final ENEPLAN project two-day conference in Beirut 
is the culmination of these activities and the primary

dissemination activity of the project. The chosen title 
of “Integrated Energy and Education in Mediterranean 
Universities” aims to introduce the concept of integrated 
thinking and education in energy planning and to 
disseminate the outputs of the project. The first day is 
focused on the concept of integrated energy planning. After 
the opening introductory session , two key energy experts 
(Pierre el Khoury, LCEC; and Hassan Harajli, UNDP)  
from Lebanon will open the first session by introducing key 
targets and challenges in Lebanon for renewable energy 
and paving the way forward with insights on research and 
dialogue across key players in the energy sector.

The first keynote speaker (Anna Laura Palazzo, ROMA 
Tre) from Italy will discuss the challenges related to 
transitioning to SERs within the Mediterranean basin. 
This is followed by the second panel which constitutes a 
series of case study presentations from consortium partner 
countries (Egypt, Jordan, Italy, Portugal, Malta, and 
Spain) that demonstrate the transition challenges through 
examples of multi-faceted projects of integrated energy 
planning and related educational initiatives.

The second day is dedicated to education and research 
with a specific focus on Lebanon with the final panel 
presenting the ENEPLAN results. The second keynote 
speaker from AUB (Dean Rabi Mohtar, Dean, AUB) will 
discuss promoting renewable energy in Lebanon and the 
Arab region through WEFRAH (Water, Energy, Food, and 
Health Nexus) which is a holistic and integrated research 
approach and initiative to be launched at AUB. The third 
and fourth panels are focused on energy in Lebanon.  The 
presentations in the third panel discuss  teaching and 
research of Energy in Lebanon with highlights from two 
prominent universities, AUB and the LU (The Lebanese 
University). The fourth panel brings together three local 
experts who will present work related to practice, impacts, 
and assessment in the field of energy planning in Lebanon.

The final and fifth panel summarizes project outputs. The 
first presentation sequences the process of development of 
the C-map tool, followed by a presentation by an AUB

Yaser Abunnasr
American University of Beirut
ya20@aub.edu.lb

Introduction

12



Alumnus on the final student workshop where the C-map 
was applied and tested sharing the AUB student experience. 
The final presentation in the conference summarizes the 
WebGIS output as well as other related outcomes that 
include case studies, a survey of university offerings in 
universities across partner countries, and the policy/legal 
framework. The conference will conclude with a brief 
discussion on recommendations towards an integrated 
education approach in energy planning.

As the world moves forward to try and develop sustainable 
ways of managing our planet, integrated energy planning 
will be an important dimension of this quest. Even more, 
the role of higher education institutions in advancing 
integrated thinking is and will be more underlined today 
and in the future. We, at ENEPLAN believe that this 
project has contributed to advancing integrated thinking in 
energy planning and is representative of what steps other 
projects need to take to contribute to the sustainability of 
our planet.

 In closing, I would like to acknowledge several people and 
entities in making this conference a reality. The American 
University of Beirut, The European Union Erasmus+  
Program, The Lebanon Erasmus+ office represented 
by Dr. Aref Elsoufi, The Dean’s office of the Faculty of 
Agriculture and Food Sciences (FAFS) at AUB represented 
by Dean Rabi Mohtar, theCommunication Office at FAFS, 
and Information Technology Office represented by Dania 
Al-Ashi. My sincere thank you goes to Petra Samaha for 
her non-stop hard work, diligence, and professionalism as 
well as for her unwavering love for travel in the past three 
years.
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The Development of Renewable Energy Projects 
in Lebanon: National Targets and Way Forward

At the 2009 United Nations Climate Change Conference, 
commonly known as the Copenhagen Summit, the 
Lebanese Government voluntarily committed to reach 
12% of renewable energy (RE) by 2020. This target was 
further endorsed in the “Policy Paper for the Electricity 
Sector”, issued by the Lebanese Ministry of Energy 
and Water (MEW) on June 2010 which included three 
initiatives that were dedicated to energy efficiency (EE) 
and renewable energy. The Lebanese Center for Energy 
Conservation (LCEC) is the national energy agency of 
Lebanon. It is a governmental organization affiliated to the 
MEW with a financially and administratively independent 
statute. LCEC acts as the technical arm of the Government, 
specifically the MEW in all issues related to EE and RE.

In 2011, LCEC developed the National Energy Efficiency 
Action Plan (NEEAP) for the period 2011-2015, and in 
2016, the second NEEAP was issued for the period of 
2016-2020. The NEEAP provides in details all efforts and 
actions necessary in reaching EE targets in Lebanon. The 
National Renewable Energy Action Plan (NREAP), also 
developed in 2016, puts in place all initiatives and efforts 
in reaching the 12% of RE by 2020. 

The first step towards RE targets was initiated in 2013 by 
the MEW and LCEC for the 1 MWp Beirut River Solar 
Snake (BRSS) pilot project. BRSS was the first grid-
connected solar PV project in Lebanon and opened the 
door to the introduction of solar PV technology in the 
Lebanese mindset. Another 1 MWp solar PV pilot project 
was implemented in the Zahrani Oil Installations in the 
South of Lebanon that feeds into both the national grid and 
the internal grid of the facility. Since 2012, RE projects 
picked up at the fast pace with the launching of the first 
Expression of Interest (EOI) for 200 MW wind farms. The 
first Power Purchase Agreement (PPA) between the MEW 
and the private sector was signed in February 2018 and 
commercial operation is expected to be achieved in 36 
months after the date of signature. The EOI of Solar PV 
farms with a capacity of 120-180 MWp was launched in 
January 2017. The Solar PV farms will be equally divided 
across the four main Lebanese regions (Mount Lebanon, 
North and Akkar, South and Nabatieh, and Bekaa and 
Hermel).  In January 2018, the EOI for the 2nd round of 
wind farms was launched for the construction of 4 new 
wind farms with a total capacity of 200-400 MW. 

Pierre El Khoury
The Lebanese Center for Energy Conservation, Lebanon
pierre.khoury@lcec.org.lb 
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Figure 1: Overview of the Beirut River Solar Snake



Moreover, in March 2018, the MEW launched a new 
call to the private sector to participate in the construction 
of hydroelectricity power plants all over Lebanon. H.E. 
Minister César Abi Khalil announced that the objective 
would be to have around 300 MW of new hydroelectricity 
installations in the country. The EOI for Solar PV farms 
with battery storage was launched in April 2018 to 
develop 3 Solar PV Farms adding up to 210-300 MWp 
with Battery Energy Storage of minimum of 70 MW 
power with a minimum of 70 MWh of storage capacity per 
site at various locations throughout Lebanon as selected 
by the developers. The LCEC is currently at the evaluation 
phase of the received EOIs for Solar PV farms with battery 
storage and for the 2nd round of wind and the received 
proposals for the Solar PV farms with a capacity of 120-
180 MWp.  

Moreover, many small-scale Solar PV projects are being 
implemented by the private sector thanks to the NEEREA 
(National Energy Efficiency and Renewable Energy 
Action) financing mechanism, a subsidized loan scheme 
initiated by the Central Bank of Lebanon and LCEC being 
the technical unit in charge of the evaluation of projects. 
In 2017, the MEW launched the national plan to install 
Solar PV systems on the rooftops of 10 public buildings, 
including the MEW, the Lebanese Army, the Lebanese 
Internal Security Forces and Casino Du Liban. Further 
bids will be launched at the upcoming International Beirut 
Energy Forum 2018 (iBEF), from 26-28 September 2018 
at the Le Royal Hotel- Beirut. LCEC is also in charge of 
the installation and maintenance of the national initiative 
of solar public street lighting systems across Lebanon. 
Moreover, LCEC is the technical consultant of the Council 
for Development and Reconstruction (CDR) for the World-
Bank-funded project to install 11 Solar PV pumping 
systems in the Union of Municipalities of Baalbeck and the 
project to install the 800 Solar PV street lighting systems 
in 3 Unions of Municipalities in West Bekaa.  

The MEW is the main public party responsible for the 
country’s electricity sector in terms of strategy, policy, and 
planning. Electricité du Liban, on the other side, being a

public institution under the supervision of MEW, is tasked 
with the management of the sector.

The two main laws that had an important role in promoting 
large-scale RE projects are Law 288/2014 and Law 
54/2015. Law 288/2014 sidelined Law 462 by indicating 
that, for a period extending two years (from April 2014 to 
April 2016), the Council of Ministers (COM), upon joint 
proposals from the MEW and the Ministry of Finance 
can grant permits and licenses to Independent Power 
Producers (IPP), including electricity generation in the RE 
sector. Furthermore, the Lebanese Parliament approved 
law 54/2015, extending the duration of law 288 until April 
2018. One of the main barriers towards a more systematic, 
diversified and profuse penetration of RE systems into the 
Lebanese power network is the absence of an appropriate 
and clear regulatory framework supporting this sector. Such 
a regulatory framework will enable a quicker development 
and utilization of RE resources, more investments in RE 
sources, and an indigenous capacity in technology and 
employment for RE sources.

While actions to reach 2020 RE objectives are ongoing and 
on the right path, LCEC is also working on 2025 actions 
plans and 2030 vision. Wind, hydro and solar energy
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will be the fundamental sources in reaching 12% of RE 
by 2020, emerging RE technologies could also play an 
effective role in the energy mix of Lebanon. In order to 
ensure a suitable and sustainable national framework, 
universities and research centers also play a crucial role in 
boosting the sustainable energy sector.

References:
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Regulatory Impact Assessment of Energy Conservation and Re
newable Energy Law. (2018). http://bit.ly/LCEC_RIA.

The Second National Energy Efficiency Action Plan (NEEAP) 
for the Republic of Lebanon 2016-2020. (2016). https://bit.
ly/2Ma9dpN

Biography:
Pierre El Khoury is the General Director and President of the Board 
of the Lebanese Center for Energy Conservation (LCEC), Lebanon’s 
national energy agency hosted by the Ministry of Energy and Water. El 
Khoury has been a member of LCEC for 12 years, starting as a UNDP 
officer and then as a founding member of the LCEC. Throughout his 
career with LCEC, El Khoury worked on the development of Lebanon’s 
national energy efficiency and renewable energy action plans, the 
NEEREA national financing mechanism, and the solar water heaters 
market strategy. 
El Khoury is Advisor to the Lebanese Minister of Energy and Water 
since 2009, working on all issues related to sustainable energy. El 
Khoury is the secretary of the World Energy Council (WEC) Lebanon 
Committee and is also a Board of Trustees’ member representing 
Lebanon in the Regional Center for Renewable Energy and Energy 
Efficiency (RCREEE). He is the national focal point of the International 
Renewable Energy Agency (IRENA) in Lebanon. 
El Khoury serves as a member of the Board of Trustees of the Lebanon 
Green Building Council (LGBC) Arz Rating System, a member of 
the Advisory Board of the Electrical and Computer Engineering 
Department at the American University of Beirut (AUB), a member of 
the Advisory Board of the Electrical Engineering Department at Beirut 
Arab University (BAU), and a member of the Advisory Board of the 
AUB Pro-Green Diploma Program. 
El Khoury holds a Bachelor degree in Electrical Engineering and a 
Master degree in Engineering Management, both from the American 
University of Beirut (AUB). He is a member of the Order of Engineers 
and Architects in Beirut.

18





‘Independent Regulator’ or ‘Regulation by Con-
tract’ for the Lebanese Electricity Generation 
Sector? A Call for Local Research and Dialogue

Reform of the power sector is long overdue in Lebanon. The 
repercussions of this delay have meant that Lebanon ranks 
fifth from the bottom in terms of energy independence, 
measured in primary energy demand (OECD/IEA, 
2014). Lebanon imports, on average, approximate $2 to 
$3.0 billion worth of fuel to power the national utility 
EDL’s conventional power plants (running on fuel oil 
and diesel) and to power all the neighborhood rented or 
owned diesel generators given the structured blackout 
rampant throughout the country. These outflows of capital 
constitute approximate 3 – 8% of national gross domestic 
product (GDP) – depending on actual GDP and oil prices, 
which further aggravates Lebanon’s trade imbalance 
(between 8% – 23% of Lebanon’s trade deficit is due to this 
oil import bill), ballooning Lebanon’s debt crisis further, 
where the national debt now represents 150% of GDP, 
and putting pressure on the ability of the government to 
invest in critical sectors such as infrastructure, education, 
security and health, and impeding economic growth and 
job creation. 

Reforming the electricity sector in any country is a 
complicated and highly uncertain (of the results) matter. 
Electricity systems ‘vary significantly in size, structure, 
and resource mix that complicate comparison and transfer 
of experience’ (Jamasb, 2006; Nepal & Jamasb, 2015). 
Furthermore, countries differ in terms of experience, 
skilled human resources, and economic and institutional 
endowment (Jamasb, 2006) that ‘rule out the use of 
cookbooks’ for regulatory reform (World Bank, 2006). 
The one thing that is clear, however, is the need to move 
away from vertically integrated electricity supply and 
monopolies (Stern, 2000). The burden of ‘price subsidies, 
high network losses, low collection rates, and poor 
service coverage’ (Jamasb, 2006; World Bank, 2006), 
characteristics found in the Lebanese power system, give 
the government no option but to urgently reform and seek 
alternative regimes. 

In Lebanon and since 2002, Law 462 has been approved 
and ratified by parliament, stipulating the establishment of 
a national regulatory authority, however Law 462 has

yet to be implemented. In its place, the Government of 
Lebanon (GoL) has issued Law 288 (extended by Law 
54), which grants the Council of Ministers the right to 
license independent power producers (IPPs), through a 
joint proposal from the Ministry of Finance (MoF) and 
Ministry of Energy and Water (MEW). However, the 
implementation clauses of this law were not stipulated. 
This lack of clarity with respect to electricity regulation is a 
barrier towards reforms urgently required and are an added 
risk to investments (and therefore to cost-effectiveness), as 
identified in the De-risking Renewable Energy Investment 
for Lebanon report (UNDP, 2017). 

The government of Lebanon (GoL), through the Ministry 
of Energy and Water, and specifically with respect to 
utility-scale renewable power, is recently leaning to rely 
on ‘regulation by contract’ to achieve targets stipulated 
within the National Renewable Energy Action Plan 
(MEW/LCEC, 2016). However there are mixed messages 
in the literature with respect to ‘regulation by contract’. 
On the one hand, the ‘Asian IPP model’ that was used 
shows the shortcomings of contract regulation. The Asian 
IPP model covered the situation where the incumbent 
power company, which owned and managed transmission 
and dispatch, purchased power on contracts from a small 
number of IPPs (Stern, 2000). This ‘attempt at regulation 
by contract produced a crises of regime when the contracts 
became unsustainable after the 1990 Asian financial 
crisis’ due to two main reasons; (1) there was no explicit 
regulation of anything other than generation prices, and 
(2) there were no procedures in place for handling major 
shocks (Stern, 2000). According to Stern (2000), up to 60% 
of concession contracts, that include IPPs, are renegotiated 
within 3 years. One of the major reason to thus rely on 
independent regulatory institutions that are well designed 
and managed, is related to the ‘inherent difficulties in 
writing time-consistent, enforceable long-run contracts 
for 20 plus years ahead that can realistically cover all the 
necessary contingencies’ (Stern, 2000). Evidence has it 
that contract renegotiation is more likely to take place in 
the absence of a regulator (Gausch, 2004). 
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On the other hand, assessing the overall benefits in 
establishing an effective independent regulatory authority 
requires several key parameters. First is the issue of 
having the required institutional endowment. There is 
strong evidence that ‘effective regulatory institutions and 
performance depend critically on effective law courts 
and judicial independence’ and the political economy 
of the country and its ‘institutional endowment’ (Stern, 
2000; Jamasb, 2006). Relatedly and for small countries 
within which Lebanon can be categorized, there is the 
problem that “the political, economic and social elite is 
typically sufficiently small and regularly interactive that 
any genuine separation of powers can become virtually 
impossible. Since regulation (and, in particular, the 
separation of regulation from policy) depends on the 
separation of powers, this can make the establishment 
of separate regulatory agencies a notional rather than a 
genuine exercise” (Stern, 2000). Secondly, it is critical to 
assess the size of the power market and establish how best 
to ‘evolve’ the unbundling of the power sector segments 
to induce more competition. There is a tradeoff between 
having a sufficient number of competing generators and 
economies of scale of the plants that will enable better 
prices for power (Stern, 2000; Jamasb, 2006; Gal, 2009). 
Third, for effective regulation, there ‘needs to be a 
substantial number of staff with particular and scarce skills 
(economists, lawyers, accountant, financial analysts…) 
and it remain a question whether small countries have 
these skills in the numbers required’ (Stern, 2000; Jamasb, 
2006; Nepal & Jamasb, 2015).

Therefore the question as to whether to implement Law 
462 and establish an Independent Regulatory Authority 
or to extend and use contract regulation through Law 54 
for a country such as Lebanon, requires the stepping up of 
regulatory assessments, comparative studies and evidence 
based research from international and local development 
and research institutions in Lebanon, and to transfer or 
effectively communicate the findings of such research to 
Lebanese policy makers. The World Bank has established 
several review and guideline reports on reforming power 
markets and has collected lessons learned (World Bank,

2006; World Bank, 2006b; World Bank, 2017) that can 
form the backbone of such research. To this end, Lebanon’s 
academic institutions need to exert more efforts in assisting 
Lebanese policy makers make sound judgments and policy 
choices with respect to unbundling and gradually (yet 
urgently) reforming the Lebanese power system.
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Facing Energy Transition in Mediterranean 
Landscapes
Transizione energetica e paesaggi del 
Mediterraneo

The Mediterranean, at the crossroads of three continents, 
concentrates nearly 7% of the population and 8% of 
primary energy consumption in the world. By 2040, 
this condition is expected to further increase, under the 
double effect of a strong population growth (+105 million 
inhabitants compared to 2013) and economic expansion (+ 
2.3% per year).

In compliance with the Paris agreement signed in 
December 2015, all Mediterranean countries are committed 
to challenging programmes to reduce greenhouse gas 
emissions. 

Hence, renewable energy sources (RES) represent a major 
opportunity to reduce harmful emissions, while improving 
energy security. Accordingly, the energy transition scenario 
assessed by MEDENER (Association Méditerranéenne 
des agences Nationales pour l’Efficacité Energétique 
et le Développement des énergies Renouvelables), 
OME (Observatoire Méditerranéen de l’énergie) and 
ADEME (Agence de l’Environnement et de la Maîtrise 
de l’énergie France), makes a point of all forecasts, 
programmes and objectives based on official documents 
assuming widespread use of RES in construction building, 
transportation, industry and energy sector (electricity 
generation, refineries, gas works, coke plants etc).  

These assumptions are only consistent with a radical 
change in lifestyles all over the Mediterranean basin. 

Compared to the “conservative” scenario, the energy 
transition scenario is much more demanding: it displays 
a significant reduction in primary energy demand (-30%) 
and final demand (-23%), a significant increase in the 
share of renewable energies, mainly solar and wind, in the 
energy mix (+27% in 2040), and a decrease in greenhouse 
gas emissions of nearly 38% (Figs. 1,2).

However, despite their inherent sustainability, RES prove 
to be a major challenge to cultural and natural heritage 
and to the environmental balance (flora, avifauna, water 
regimes), with often neglected trade-off effects.

The ERASMUS+ ENEPLAN Project (Developing 
skills in the field of integrated energy planning in MED 
Landscapes) faces the lack of interdisciplinary approaches 
in Higher Education institutions in the field of energy 
planning, framing new teaching and learning practices in 
compliance with even more demanding principles of

Anna Laura Palazzo
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Fig. 2. Primary energy consumption in the mediterranean energy mix
CS = Conservative Scenario; TS = Energy Transition Scenario. Source: 

MEDENER/OME, 2015.

 Fig. 1: Final energy consumption by sector and by region
CS = Conservative Scenario; TS = Energy Transition Scenario. Source: 

MEDENER/OME, 2015.



environmental sustainability and place-specific landscape 
quality objectives. 

These requirements are of the utmost importance in the 
Mediterranean basin where culture and nature have long 
been at work conveying identities shaped by knowledge, 
skills and practices embedded in a huge variety of 
landscape features and patterns resulting from centuries-
old dwelling and farming traditions. According to Fernand 
Braudel (1985, p.19),  “the Mediterranean Sea runs from 
the first olive tree one encounters when coming from the 
north to the first palm groves that appear with the desert”.

The most relevant feature in the 1972 World Heritage 
Convention is that it links together in a single document 
the concepts of nature conservation and the preservation 
of cultural assets (Fig. 3).  Still, inadequacy in landscape 
protection tools against market-driven behaviors and 
weak connections to other policy measures show at what 
extent landscape stands out as a major concern in energy 
transition scenarios.

Landscape has come to the forefront as a major subject of

discussion, since it carries conflict among different 
perceptions and values-in-use. The crucial issues basically 
refer to trade-offs among “form” (the visible landscape), 
“structure” (both land tenure and land management systems, 
varying across different regions) and “functioning” 
(ecological and environmental sustainability features, but 
also public use and leisure time purposes). 

The new informal and all-pervasive dimension conveyed 
by the European Landscape Convention – “everything 
is landscape”- is at the core of the current debate on 
“communities’ perceptions and aspirations with regard to 
the landscape features of their surroundings” (ELC, art. 1).

In other terms, land management decisions ultimately lie 
with society – local communities, elected officials, land 
owners and land managers, and many other stakeholders.  
A crucial role is to be played by policies, called upon to 
mediate between landscape quality objectives and values-
in-use and to fill the gap between expert and common 
knowledge.

Definitely, the enhancement of future professionals’ 
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Fig. 3. The United Nations Educational, Scientific and Cultural Organization 
(UNESCO). World Heritage sites in the Mediterranean basin.
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capacities in addressing energy transition requirements is 
crucial for the years to come, and a comprehensive notion 
of landscape proves fruitful in dealing with innovative 
RES-based solutions.
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Carbon Accounting Explained to Drive Renew-
able Energy Transition and Decarbonisation of 
Mediterranean Cities

Greenhouse Gas Inventories are consolidated 
methodologies for monitoring trends of nations in 
compliance with the 2006 IPCC Guidelines for National 
Greenhouse Gas Inventories (IPCC 2006). Applications 
have also been implemented at the subnational scale. 
The Siena Carbon Free project (Bastianoni et al. 2016), 
referring to the area of the Province of Siena (Italy), has 
combined the expertise of three entities: the University 
of Siena performs the greenhouse gas inventory on 
yearly bases; an independent Certification authority 
validates the monitoring outcomes; the Monte dei Paschi 
di Siena Foundation currently supports the project and 
promotes the local Climate Alliance involving public 
administrations, private companies and citizens. Based on 
outcomes from the Greenhouse Gas Inventory, mitigation 
measures for decreasing emissions have been promoted 
including: decreasing of energy demand through a 
monitoring campaign of residential heating systems in 
order to avoid energy waste; increasing renewable energy 
through approving procedures for small size Photo Voltaic 
(PV) systems and an additional incentive fund of 2million 
euros, besides the national ones (since 2008, 70MW PV 
systems have been installed with an estimated investment 
of around 25M euros). Moreover, two additional issues 
concern strengthening of existing geothermal cogeneration 
plants and the optimization of the waste management 
system with the installation of a waste-to-energy plant. 
The total electricity demand is currently supported by

renewable energy, generated within the Province of 
Siena (92.2% geothermal; 4.2% PV, 3.6% waste). Due 
to these accomplished best practices, the Province of 
Siena is an ISO14064 certified Carbon Neutral area since 
2011, meaning that greenhouse gas emissions within the 
Province are fully compensated by the carbon uptake of 
local ecosystems.

As demonstrated in Siena, the inventories of greenhouse 
gas emissions at sub-national level can be powerful tools to 
address choices, especially concerning the energy sector, 
and plan climate actions. The methodology estimates the 
emissions of carbon dioxide (CO2), methane (CH4) and 
nitrous oxide (N2O) by multiplying inventory data by the 
specific emission/removal factors per unit. All greenhouse 
gas emissions other than CO2 are transformed into CO2 
equivalents (CO2-eq), using 100-year Global Warming 
Potentials (GWPs) published in the IPCC 5th Assessment 
Report (IPCC, 2013). Similarly, carbon accounting 
procedures have been recently applied at the city scale. A 
decarbonisation scenario for the historical centre of Siena 
has been studied, hypothesizing a full transition to electric 
systems supplied by renewable sources (Marchi et al. 
2018).  The policies make it possible to significantly reduce 
emissions in the short term, in compliance with landscape 
constraints and requirements for heritage conservation, 
and to achieve a condition of carbon neutrality and full de-
carbonization in the long run. According to the estimated 
scenario, the electricity demand for building heating 
and cooling, based on heat pump systems, lighting and 
electric mobility, would be potentially fully supported by 
the installation of PV panels on available flat roofs, just 
outside the historic centre (Marchi et al. 2018). 

The experience of Siena has inspired a number of 
initiatives in European cities. In particular, within the 
framework of the EU FP7 City-Zen project (2014-2019), 
a series of workshops, namely City-Zen Roadshows, have 
been conducted in Belfast (UK), Izmir (TR), Dubrovnik 
(HR) (van den Dobbelsteen et al. 2018), Menorca (ES), 
Sevilla (ES) (Pulselli et al. 2018), Roeselare (BE).  The 
experience of Siena has inspired a number of initiatives 
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Figure 1: Virtual road sign of the Siena Carbon Free project of the Province of 
Siena, ISO14064 certified carbon neutral area since 2011.



in European cities. In particular, within the framework 
of the EU FP7 City-Zen project (2014-2019), a series 
of workshops, namely City-Zen Roadshows, have been 
conducted in Belfast (UK), Izmir (TR), Dubrovnik (HR) 
(van den Dobbelsteen et al. 2018), Menorca (ES), Sevilla 
(ES) (Pulselli et al. 2018), Roeselare (BE). Conceived as 
open on-site living labs, these initiatives include 

participatory design processes involving international 
experts on city energy transition and urban design, together 
with local stakeholders. The workshops aim at assessing 
the impact of neighborhoods in terms of greenhouse gas 
emissions and evaluating site-specific mitigation scenarios 
in order to promote and kick-off de-carbonisation plans of 
the hosting cities. In particular, within the limited time-
frame of 4 days (presenting the results on day 5), the city 
and the selected district are visited, studied and provided 
with solutions over a wide range of aspects. Results also 
include the carbon footprint measurement of a typical 
household in the neighborhood (around 7 t CO2-eq/yr 
per household as European average) that, if represented 
in terms of forestland grabbing, corresponds to an area 
covered by forests to absorb the emission of about 0.4 ha, 

equivalent to a football field. Saying that each household 
should have a backyard forest of the surface of a football 
field works well to raise the audience attention on the matter 
as reactions often showed us. This graphical approach 
contributes to drive the participative process during labs, 
raise awareness among administrators and citizens and 
proactively support initiatives for de-carbonisation of 
contemporary cities.
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Figure 2: Map of available flat roofs for solar panel installations in Siena that 
would fully supply the transition to electric systems of the historical centre (ref. 

Marchi et al. 2018). 
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SEAP to SECAPS : A New Opportunity for 
Integrated Energy Planning in Andalusian Local 
Authorities

The actions carried out in Andalusia in recent years, 
through the SEAP, have been consistent with the energy 
model proposed in the Energy Plan of Andalusia causing 
a shift towards a more renewable efficient and safe energy 
system with lower environmental impact.

Through this energy planning model, Andalusia makes a 
decisive contribution to achieving the European Union’s 
climate and energy objectives. Not surprisingly, Andalusia, 
with 546 municipalities (69.4% of the total), is the region 
with the largest number of municipalities signatories of 
the Covenant of Mayors, a European initiative at the level 
of local entities whose goal for 2050 is to accelerate the 
decarbonisation of territories, strengthen their capacity 
to adapt to the impacts of climate change and ensure 
that their citizens enjoy access to safe, sustainable and 
affordable energy. Moreover, SEAPs are integrated into 
the Andalusian Urban Sustainability Strategy.

Based on a preliminary analysis of Andalusian SEAPs, 
we can affirm that at the regional level, the measures with 
the highest level of implementation during the 2008-2015 
period were:
1. replacement of public lighting with LED technology,
2. improvement of energy efficiency in buildings (an 
example of which is the introduction of the Andalusian 
Energy Certificate as a mandatory requirement prior to 
construction, first occupation or start-up of the building 
that establishes the minimum qualification required)
3. promotion of mobility through Sustainable Mobility 
Plans and worker transport plans (225)
4. support for the purchase of efficient vehicles (4,846 
vehicles and 164 natural gas renewals of public transport 
vehicles).

There are also notable differences (especially in 
municipalities with more than 50,000 inhabitants) in 
residential consumption and public sector consumption 
among municipalities that have SEAPs and municipalities 
that do not. 

SEAPs have had a positive impact in achieving the 

objectives of energy saving and increasing the 
consumption of renewable energies among the Andalusian 
municipalities.

During the Paris Conference (COP21), a revision of the 
objectives established in the Covenant of Mayors was 
presented with a transfer to the SEAPs and the alignment 
of these plans with the new objectives approved in the 
conference. In October 2015, following a consultation 
process on the future of the Covenant of Mayors, the 
European Commission launched the new integrated 
Covenant of Mayors for Climate and Energy, which goes 
beyond the objectives set for 2020. The signatories of the 
new Covenant commit to reduce their CO2 emissions 
(and possibly other GHG) and to adopt a joint approach to 
tackling mitigation and adaptation to climate change. As 
a consequence, a new, upgraded version of the SEAP was 
conceived, namely the SECAP.

SECAP is a new integrated energy planning tool that 
allows local entities to develop a responsible energy policy 
adapted to the European Union’s commitments, to intensify 
efforts and support measures in reducing emissions and 
energy consumption fossil, increase resistance and reduce 
vulnerability to the adverse effects of climate change, and 
boost cooperation at the local, regional and international 
levels. The SECAP retains the same outline procedure 
used for SEAPs but differs in:

• Target: a SECAP is aimed at defining actions that allow 
cutting down at least 40% of CO2 emissions;

• Timeframe: a SECAP is expected to achieve the objective 
of 40% reduction by the year 2030;

• Development time: a SECAP has to be submitted within 
two years of joining the Covenant.

It should also be mentioned that existing SEAP actions, 
with new reduction targets, become SECAP “Mitigation 
Actions”.   In addition to the differences listed above, 
the Covenant of Mayors for Climate and Energy requires 
members to develop a risk and vulnerability assessment of 
the effects of climate change, in order to highlight strengths
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and weaknesses of a territory. This is to determine the 
nature and extent of risk by analysing potential hazards 
and assessing vulnerability that could pose a potential 
threat or harm to people, property, livelihoods and to the 
environment on which they depend. 

This will allow the definition of appropriate adaptation 
strategies, which will translate into the SECAP’s actions 
and contribute to improve the resilience of the territory. 

Following COP21 and the new integrated Covenant of 
Mayors for Climate and Energy, Andalusia Regional 
Ministry of Environment and Territory Planning, the 
Andalusian Provincial Councils and the Andalusian 
Federation of Municipalities and Provinces (FAMP), 
signed in November 2016 a general protocol to establish a 
common coordination strategy on the European initiative 
of the New Covenant of Mayors for Climate and Energy. 
This Protocol intends to articulate a procedure of effective 
and efficient collaboration among the different entities and 
to face the new commitments that derive from this new 
stage of the Covenant of Mayors.

The region of Andalusia and its cities and towns are still 
far from the desired target of having a sustainable energy 
system, since the changes needed are greater than the 
policies in place have achieved at his moment. During the 
next decade, it will be essential to promote change not only 
at the policy level but also at the societal and economical 
levels. Changes in how the urban mobility systems 
are organised, the strengthening of ecological fiscal 
frameworks and improvements in policy coordination are 
going to be key points in the years to come until 2030 in 
order to improve sustainability and cut CO2 emissions to 
a safe level2.

End Note: 
1From SEAP (Sustainable Energy Action Plans) to SECAPS 
(Sustainable Energy and Climate Action Plans) / De los PAES (Planes 
de Accion oara la Energia Sostenible) a los PACES (Planes de Accion 
para el Clima y la Energia Sostenible)

2 The objective of the Andalusian law on Climate Change is to reduce 
by 20 percent the level of CO2 in 2030 compared to 2005, which was 
4.2 tons per inhabitant per year.
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Implementing the Energy Performance of Build-
ings Directive in Portugal (EPBD) – Energy Per-
formance Certificates

Buildings account for 40% of total energy consumption 
in the EU. The building sector is expanding, which is 
bound to increase its energy consumption. Therefore, 
reduction of energy consumption and the use of energy 
from renewable sources in the building sector constitute 
important measures needed to reduce energy dependency 
and greenhouse emissions. To cope with this the European 
Union created in 2002 The Energy Performance of 
Buildings Directive (EPBD), which must be adopted 
by all member countries. The goal is to reduce energy 
consumption while maintaining thermal comfort. In this 
communication the application of EPBD in Portugal is 
critically revised and commented.

The EPBD aims at transforming the building sector 
towards ambitious energy efficiency standards and 
increase in renewable energy use. Initially the tools are 
the Energy Performance Certificates, Inspection of boilers, 
and inspection of air conditioning systems.

In 2006, the building codes were revised for all buildings 
due to the implementation of the EPBD 2002/91/EC. In 
addition, the Portuguese government introduced further 
requirements: the obligation to use solar thermal energy in 
households and minimum standard for indoor air quality 
in public buildings.

The Portuguese Energy Agency (ADENE) manages all 
certification processes such as: software programmes, 
technician qualifications, requirements for auditors and 
quality assurance of certificates.

The building energy efficiency codes were again revised 
in 2012 to implement the 2010 EPBD recast. The building 
codes accommodate now the new minimum energy 
performance requirements, especially concerning the 
Nearly Zero-Energy Buildings (NZEB) and the application 
of the cost-optimal methodology.

Until now, more than 1,500,000 Energy Performance

Certificates were issued in Portugal. Currently, 90% of 
the EPCs in the database have been issued for residential 
buildings and 10% for non-residential buildings.

An important key to the success of energy savings that 
resulted from the EPBD directive is the requirements in the 
thermal building codes. The decision by potential clients 
on whether or not to rent or buy a building or a unit has not 
been a relevant factor for energy savings. The obligation 
to use solar thermal for hot water in residential households 
has been successful, as it stimulated the market and helped 
increase price competitiveness.

Currently, calculation of the extent of energy saving is 
based on using a reference (base case scenario) building 
for comparison with the predicted building. The reference 
building is considered to be of the same type of the 
building under evaluation, but with reference values for 
building components and technical systems, without the 
contribution of renewable energy and energy efficient 
solutions. It is a default solution that allows the comparison 
of the performance of buildings with efficient and 
renewable sources. The predicted building is considered 
the real solutions for the envelope and for the energetic 
systems.

The energy performance requirements established for 
residential buildings are set in terms of useful energy 
demand needs for heating and cooling. The total primary 
energy for heating, cooling and Domestic Hot Water 
(DHW) is also limited to a maximum value. There is a 
minimum renewable energy contribution required for 
DHW, based on a minimum solar thermal panel area for 
each building occupant.

Non-residential have an energy performance requirement 
which limits the maximum primary energy for heating, 
cooling, DHW, and lighting.

It has been more than 10 years since EPCs were made 
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compulsory in Portugal. There has been a huge progress 
since then, mainly in the use of renewable energy in the 
building sector, such as solar thermal and photovoltaics.
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King Abdullah II Initiative for Heating Public 
Schools - Case Study on the Social Aspects of 
Integrated Energy Planning

The King Abdullah II Initiative for Heating Public 
Schools can be considered as an integrated energy plan 
with significant social impact. The program aims to cover 
the heating needs of 2600 schools (out of 3760 schools 
in Jordan) through the installation of rooftop PV systems, 
HVAC Equipment, solar water heaters, energy efficient 
lighting fixtures and to renovate existing school hardware 
over the period of seven years in order to provide an 
appropriate learning environment in classrooms.

Fulfillment of this initiative requires elaborate and 
continuous energy Planning and collaboration between 
the royal court, government agencies, the private sector, 
research institutes and international donors.

The project started with two pilot schools in phase I and 
58 schools followed in phase II. The current phase brings 
the total number to 138 schools in five governorates 
extending the project’s benefits to a vast portion of the 
local community. A continuous process of research and 
planning is taking place in parallel with the project’s 
implementation. The work is continuously studied and 
reviewed to be better implemented in the rest of the public 
schools in the light of the success of the experiment. 
This presentation reports the planning and collaboration 
processes that are behind the execution of this initiative, 
as well as the social impact on the communities served 
by these schools. Students comfort is assessed through 
analysis of thermal comfort and indoor air quality. 
Preliminary results indicated fewer absences and better 
overall health as evidenced by fewer doctor visits.

The total cost of projects implemented in 2017 is estimated 
to be to 48 million Jordanian dinars (58M EUR) funded by 
The Jordan Renewable Energy & Energy Efficiency Fund 
(JREEEF) in cooperation with the Royal Court, Ministry 
of Education and Electricity Distribution Companies). The 
National Energy Research Center oversees the technical 
implementation, tendering process and agreements 
with the contractors executing the project. The project 
highlights the importance of partnerships between, 

public institutions, local private sector and international 
donors in order to make such initiatives possible. This 
project will positively impact the educational and health 
environment of students and will phase out the traditional 
heating systems used in schools which are deemed 
inefficient and put students’ safety at risk.

In conclusion, energy needs were addressed through the use 
of renewable energy and energy efficiency concepts and 
good collaboration between all major stakeholders putting 
forward a successful project with positive sustainable 
social impact extending to most school pupils in Jordan.
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coordinated more than 20 International projects form Erasmus Plus, 
Tempus and ENPI as a general coordinator, or a local coordinator and a 
partner. He established the Master program of Renewable Energy at the 
University of Jordan and currently he established a joint Ph.D. program 
in Mechanical Engineering and Energy between the University of 
Jordan and the Technical University of Hamburg in Germany.
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Qatada Damra (M.Sc) is a Research engineer at Jordan University 
of Science and Technology, he has more than 10 years of experience 
working with energy systems and energy auditing for the industrial 
sector and started working on Renewable Energy more than 5 years ago 
in which he supervised about of 2.3MWp PV installation in total. He 
has taught energy-related courses to students of many backgrounds and 
at several levels of knowledge.

Husam Al-Kuran (M.Sc) is Research engineer at Jordan University 
of Science and Technology, he has more than 10 years of experience 
working with embedded systems as well as renewable energy and 
started working on IoT more than 5 years ago. He has taught IoT 
related courses to students of many backgrounds and at several levels 
of knowledge. He works in several projects for industrial, academic and 
research sector.



Building Capacities for Energy Sector, Egypt 
Case Study

Egypt is located at a geographically strategic point linking 
the three continents Europe, Asia and Africa. The country’s 
stability and development play an important role for the 
Middle East and North Africa (MENA)’s regional peace 
and prosperity. Energy can be considered one of the main 
factors influencing the region’s stability. Moreover, Egypt 
has achieved a high level of industrialization whereby 
several sectors compete with the international market. 
Despite the fact that the country has a limited reserve of 
fossil fuel, its renewable energy resources are increasing. 
Starting 2011, Egypt has suffered from energy shortages, 
particularly during summer when consumption levels 
are at the uppermost. These shortages are mainly caused 
by aging infrastructure and insufficient generation and 
transmission capacity especially with booming population 
and growth of the industrial sector. Figure (1) shows the 
total energy production in Egypt while figure (2) shows 
the power generation plans and expansions foreseen till 
2030, indicating the increase of RE share of electricity 
generation to 26%. 

According to the International Trade Administration, the

government has focused on increasing investments in the 
power sector and diversifying its energy mix to address 
its deficiencies. New projects under development include 
power plants fueled by coal, solar, and wind energy. Egypt 
has also ambitious projects that aim to connect energy 
resources with neighboring countries. In 2016, Egypt and 
Saudi Arabia signed a $1.6 billion deal to connect both 
countries with a 3 GW electricity cable, a connection that 
will cover extra demand during peak periods. The Electric 
transmission grid in Egypt is also connected with Jordan, 
Syria, Iraq, Turkey, and Libya. Also, being part of the 
Nile Basin Initiative countries, Egypt’s government is 
planning to link its transmission grid with nearby African 
countries, namely Sudan and Ethiopia. A connection with 
Sudan is already planned and will connect the Eastern 
Nile countries in the near future. This connection will 
ensure power trade through the NBI’s Nile Basin Power 
Trade Project. Increasing the share of renewable energy 
resources (RES) in energy production is crucial for the 
realization of such plans.

However, the main obstacles regarding the wide application 
of RES in the energy systems can be categorized as 
economic, technical, institutional, and social. 

Hoda Soussa
Ain Shams University, Egypt
profhsoussa@gmail.com - hoda_soussa@eng.asu.edu.eg
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Fig.1: Total energy production(ktoe)        

Fig.2: Power generation & population growth        
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Furthermore, RES have localized environmental impacts 
such as landscape change, extensive use of land  and water 
requirements, and noise. Improving energy education 
in schools, universities and research institutes is a must 
in order to be able to mitigate the unwanted impacts of 
RES. This will also help raise public awareness optimize 
positive environmental and economic aspects of RES and 
support the Egyptian market with a knowhow provided 
by professionals, well trained technicians and managers. 
Adequate energy education and training at all levels is 
effectively implemented in Egypt education strategy of 
2030. Additionally, during the last decade, Egypt has 
initiated various academic programs on renewable energy 
technologies and related topics. Students acquire the 
applied and scientific knowledge in two main branches: first 
in production management, by overseeing the operation of 
established facilities in Renewable Energy Sources (RES) 
and Renewable Energy Technology (RET), and second in 
production engineering to optimize the operation of these 
facilities.

Energy and RE programs in many Egyptian universities (i.e., 
ASU, BUE, GUC, and AAST) focus on characteristics of 
RES including modeling and simulation of energy systems 
with great emphasis on wind, solar, and biomass energy. 
On the other hand, personnel training for technicians is 
conveyed through a renewable energy curriculum piloted 
in three technical schools in Aswan and Hurghada since 
February 2018, and will eventually expand to 57 schools 
in nine governorates. The coursework combines classroom 
instruction and practical experience.

The existing development strategy and action plan for 
energyarecapable to enhance the competitiveness of RES 
new technologies with feasibility studies ofthe Egyptian 
market. This strategy is developed in close collaboration 
with the national stakeholders, including representatives 
of key institutions and private companies. It also takes 
into consideration research and development needs for 
each RET and addresses the potential and costs for the 
promotion of the industrial sector for RE fields. The new 
largepower generation plants executed in 2017 and 2018 
will certainly attract international and national investments

especially in the industrial and touristic sectors.



The Bachelor of Science in Energy and Environ-
mental Management at the Valletta Higher Edu-
cation Institute: a new educational experience in 
Malta

The offer  of  higher  education  related  to  energy  policies,  
energy  planning  and  energy  management  in  Malta  
is currently carried  out  mainly  by  the  two  Maltese  
Universities. Although  in  Malta  the  topic  of  environment  
and  energy  efficiency  applied  to  spatial  planning  and  
architecture  is  still  new,  it  has  been  already  introduced  
in  some  of  the  University  master  courses  and  research  
programmes, i.e.  the  Master  of  Science  in  Environmental  
Design offered by the University of Malta – Faculty  for  
the  Built  Environment, providing a specific focus on 
energy efficient building technologies and on passive  
architectural design scheme. Other relevant courses are 
the Master’s programme in Environmental Management 
and Sustainability (providing the bases for both natural 
resource conservation and sustainability management), the 
LLM in Energy, Environmental and Climate Change Law, 
and the Master of Science in Sustainable Environment 
Resources management.  The  Institute  for  Sustainable  
Energy  of  the  same  University  is  also  involved  in  
teaching  and  research  activities  related  to  climate  
change  and  energy  projects, through the  courses  on 
“Research  Techniques and  Project  Management”  and 
“Project  in  Sustainable  Energy”.

In general, however, the bachelor courses currently 
offered by the Maltese HE system do not fully explore 
the  integration  between  the  energy  sector  and  
other  relevant  sectors  such  as  spatial  planning,  
architectural design,  engineering  and  environmental  
protection. At the same time, since Malta is almost 
completely dependent on imported energy,  there is 
a general need to improve the awareness of future 
professionals and policy makers on the importance 
of this integration, with the aim to maximize energy 
efficiency of buildings and settlements and to minimize 
the use of fossil fuels to the advantage of locally 
available renewable energy sources such as wind, sun, 
and sea.  This is also important to preserve the sensitive 
Maltese environment, which represents a major asset for 
tourism.  It is therefore crucial that educational institutions  
strive to widen the offer of learning opportunities

in this field.

Within this framework, MIEMA (Malta Intelligent 
Energy Management Agency), partner in the ENEPLAN 
project, has been working since its establishment in 2007 
to promote energy efficiency and the use of renewable 
energy sources, also through training and awareness-
raising activities targeting Maltese public and private 
stakeholders and citizens. Over the past ten years, MIEMA 
has implemented more than twenty EU-funded projects 
related to sustainable energy, including projects aimed at 
developing education and training on energy topics (BUS-
Malta, BUS-Trainers, SEOP, EHCmap, E-RESPLAN). 
Based on these experiences, MIEMA management board 
has recently decided to enlarge the scope of the agency‘s 
activities to address wider environmental and climate 
change issues. The Agency is also in the process of 
developing higher education courses on environmental 
management in collaboration with the Valletta Higher 
Education Institute (VHEI).

VHEI was born from Italian-Maltese collaboration, 
involving the Italian IUDAV (Istituto Universitario 
Digitale di Animazione e Videogiochi) and Fondazione 
Children Media, and the Maltese Foundation ‘Temi 
Zammit’. Though initially specialised in the field of digital 
arts, the Institute has recently established an agreement 
with MIEMA in order to widen its educational offer to 
other themes - such as the environment, energy, and EU 
projects design and implementation – able to form highly 
employable young professionals. One of the first results of 
this collaboration is the Bachelor of Science in Energy and 
Environmental Management, which will start in academic 
year 2019-2020.

The course, designed with the fundamental contribution of 
MIEMA, is structured on two levels: a one-year course on 
Environmental Sustainability (60 ECTS) - which can be 
undertaken directly after the completion of the secondary 
school cycle, either as a stand-alone educational experience 
(providing an EQF Level 5 Diploma), or as the first part of 
a three-years’ Bachelor of Science – and the full Bachelor 
of Science - embedding the above-mentioned course on
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Environmental Sustainability, a general one-year’s course 
(60 ECTS) and a specialisation year (60 ECTS), where 
students can choose between two specialization options: 
Green Buildings and Sustainable Urban Dynamics.

For the purposes of the ENEPLAN project, the most 
interesting parts of the course are perhaps the Diploma 
on Environmental Sustainability and the Specialization in 
Sustainable Urban Dynamics.

The Diploma provides students with basic knowledge on 
sustainability issues, and has a strong inter-disciplinary 
approach: study units range from sustainable resource 
management, to fundamentals of geography and 
environmental processes, touching themes such as 
pollution, climate change adaptation, life cycle analysis, 
waste and water management, mobility planning, 
technologies for energy efficiency and management, 
as well as the economics of sustainability. The idea is 
to give a complete overview on the multiple aspects of 
sustainability, saving the construction of a more in-depth, 
detailed and specialised knowledge for the following years 
of course. 

The specialization in Sustainable urban dynamics is 
another example of interdisciplinary approach applied 
to energy studies. It embeds subjects such as urban 
ecology, sociology of the urban environment, landscape 
management, and sustainable urban communities, 
coupling them with more technical knowledge, i.e. on 
GIS, sustainable design, green architecture technologies, 
and integrated media techniques for place analysis. The 
specialisation course includes five mandatory subjects and 
two elective ones, and embeds an internship (providing 6 
ECTS) and a final project or dissertation.

In conclusion, the Bachelor of Science in Energy and 
Environmental Management at VHEI can give an important 
contribution to form young professionals who are well 
aware of the complexity of energy issues, and who master 
the most up-to-date concepts and methods to ensure the 
overall sustainability – in technological, environmental, 
and economic terms - of energy planning.







Promoting Renewable Energy in Lebanon and 
ESCWA Countries

Access to affordable energy is of national strategic 
importance. National energy portfolios are designed 
to meet the increasing demands of the various national 
economic sectors. Often, these energy portfolios impact 
the national and global environment, including land, 
water, and air. Traditionally, fossil fuels have dominated 
this energy mix, but due to access, long term availability, 
air quality, and greenhouse gas emissions, other sources 
of energy are now being explored. This trend is expedited 
by two major externalities: the Paris Climate agreements 
of November 2015, where government leaders pledged 
increasing the percentage use of renewable energy (solar, 
wind, hydropower, and biomass) in the coming years; 
and the Sustainable Development Goals (SDGs) to 
which governments pledged to achieve the 17 goals. The 
underlying hypothesis is that promoting solar energy, or 
other forms of renewable energy, reduces CO2 emissions 
from burning fossil fuels.

Transitioning to renewable energy requires understanding 
and quantifying the interactions between the renewable 
energy mix, and the impacts on water, land and other local 
resources consumed. The new energy portfolio also

expands off grid services areas. All of these require a 
readiness plan that includes financial, technological, social, 
and policy factors that necessitate a system level mapping 
of the environmental and socioeconomic externalities. 
“System of systems” tools can help achieve these plans for 
a renewable energy portfolio. 

This presentation reviews the global challenges and the 
current primary resources management. It presents gaps 
in water, energy and food resources at the global and 
local scales, and concludes by introducing the need for a 
new business model that is based on the interlinkages of 
primary resources. The Nexus is introduced as a system 
of systems for managing the interactions of water, energy 
and food systems. Moving toward energy security and the 
need for a more sustainable energy portfolio, a framework 
is presented to enhance renewable energy in Lebanon 
and the region. Barriers and enablers to expanding the 
renewable energy portfolio are discussed, as are potential 
energy mixes for the region. AUB’s activities in the area 
of sustainability and the WEFRAH initiative are also 
presented, including examples of potential projects and 
key take homes messages. 

Rabi H. Mohtar
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Figure 1: Renewable Energy in the Water Supply Sector
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Energy Education and Research and the Role of 
the Masri Institute 

AUB has been actively engaged in the development of 
new programs and infrastructure that prepare energy 
professionals in line with market demands, advance 
knowledge in energy science and technology through 
research, and support dialogue for the development of 
appropriate and informed energy policies. In 2014, a 
Master of Science in Energy Studies was launched as an 
interdisciplinary program that aims to prepare students and 
scholars to contribute as experts in developing solutions 
and policies for the transition to a ‘green-energy’ future. 
The Master of Science in Energy Studies program was 
designed to consolidate and build on AUB’s excellent 
research and professional profile addressing current and 
future energy research needs of the region in areas such as 
energy science and technology, economics, public policy, 
and energy management. Since fall 2015, 19 students have 
completed their MS in energy studies and the program 
enrollment in spring 2018 was 26 student. The program’s 
educational goals are:

• To promote an interdisciplinary approach to understand 
and evaluate various modes of energy supply and end-
use efficiency of energy systems within the context of 
sustainability and development in the region.
• To develop effective collaboration skills among 
students from different disciplines including energy 
science and technology, economics, and public policy.

Moreover, the Maroun Semaan Faculty of Engineering and 
Architecture has started a new online professional diploma 
program in green technology jointly with the Lebanese 
American University and the American University of Cairo 
[1]. The diploma is offered in three specializations; energy, 
water and buildings. The joint diploma provides a unique 
and focused program  that caters for the Engineering and 
Architecture professionals and students with a Bachelor 
of Science aspiring to enhance or complement their 
technical and decision-making skills in green technologies 
or progress in green businesses. This diploma program 
is designed to address the trend towards healthier and 
socially responsible communities by training professional 
on effective ways to develop and advance sustainable

energy and water efficiency in production, utilization, 
storage, and re-use. The program builds on and fosters 
effective e-learning and e-collaboration among faculty in 
institutions in Lebanon and Egypt with expertise in energy, 
buildings, and water through co-teaching in these fields.

The introduction of four PhD programs at AUB in 2007 
has earmarked a new focus on long term research that 
advances knowledge and contribute to the solutions of 
regional and global problems. Several PhD students have 
selected to do their research in areas related to energy 
within mechanical, electrical, civil, and environmental 
engineering majors. AUB has invested in the research 
infrastructure and dedicated resources to cover PhD 
students’ education and research costs. Significant external 
funding was also solicited through grants awarded from 
international organizations and development agencies. 
More focused research on energy and natural resources 
developed as the endowed Munib and Angela Masri 
Institute of Energy and Natural Resources (MI) started 
awarding research grants in thematic areas related to 
energy, water, and natural resources [2]. The MI created 
opportunities for top-quality research and teaching at AUB 
by promoting academic and professional collaboration, 
interdisciplinary research through supporting targeted 
and competitive research projects and engaging more 
than 60 faculty members in research related to energy , 
hence, establishing a community of interdisciplinary 
energy experts. The Institute through its members was 
instrumental in supporting the development of the energy 
studies program and the green technologies diploma as part 
of its mission to support energy education and research. 
Since 2008, the institute has awarded close 80 research 
proposals with a yearly budget of more than $100,000 in 
expenditure. All proposals revolved around the following 
themes:

• Alternative energy and energy efficiency
• Exploration and recovery of oil and gas
• Water and Mineral Resources
• Efficient downstream processing of oil and gas
• Energy management and resource planning
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• Policy research, legislation development, and 
technology need assessment

Research in theme (1) received the most funds based 
on faculty expertise and AUB already has a very strong 
research output in this theme including for example the 
following subthemes: energy efficiency in buildings; clean 
energy production, energy efficiency, smart grid, data 
science and reservoir management, water purification, 
sustainable energy for electricity and water production 
in rural communities, optimization of anaerobic biogas 
production, modeling the impact of public transportation 
service quality and clean vehicles availability on 
auto ownership and use in Lebanon; assessment of 
the bioremediation of oil spills on the Mediterranean 
shoreline. In the past decade, there has been more than 
400 publications related to energy research of which 130 
publications included “energy efficiency” as key word 
according to Scopus data base. 

In addition to funding research projects in targeted areas, 
MI organizes in parallel scholarly and public workshops 
and conferences that disseminate research results and 
bring to campus top scholars and experts in energy, 
geoscience, chemistry, engineering, agriculture, and 
related fields. Such activities have resulted in exchange of 
research ideas, collaboration among faculty, and educated 
the public in contemporary issues related to the energy 
sector in Lebanon and the region in terms of technology 
challenges to socioeconomic aspects.

The above has given MI stature and visibility and has 
deepened its roots within the University involving AUB 
faculty and students in its activities and also extending 
relations with outside stakeholders. The MI has helped the 
University engage in energy related research that serves 
the needs of Lebanon and the region towards a sustainable 
and economically viable future. It has served to promote 
educational programs that prepare students to meet 
expanding energy market needs in an integrated multi- and 
inter-disciplinary way.

Institutes within universities play a central role in forming

teams of faculty to work on interdisciplinary projects 
addressing complex problems. Seed funding is a must for 
faculty to build their research expertise. A research culture 
develops as internal and external funding grows. The 
presence of strong graduate and PhD programs is essential 
for success in achieving research results in addition to 
having the lab infrastructure and computational resources.
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A Resource Not To Be Wasted - Energy and Nu-
trients in Wastewater

The Middle East and North Africa (MENA) region is 
energy rich and water poor. It is considered one of the 
most water scarce regions in the world and imports nearly 
80% of its food. Nearly 40% of the region’s population are 
rural and about 15% of those actively employed work in 
agriculture. Furthermore, the MENA region is one of the 
most vulnerable regions in the world to economic losses 
from climate-related water scarcity, envisioned to be 
around 6–14 percent of GDP by 2050 (World Bank, 2017). 
Thus maintaining a sustainable form of food production 
and water management is socially as well as economically 
critical. Given the scarcity of water and the high cost of 
energy-intensive synthetic agro-nutrients, alternative 
sources these have to be tapped. Wastewater is a very 
promising such source for water, energy and nutrients.

Rascid-Sally and Jayakody (2008) defined wastewater as 
follows: Wastewater is regarded as a combination of one 
or more of: domestic effluent consisting of blackwater 
(excreta, urine and faecal sludge) and greywater (used 
water from washing and bathing); water from commercial 
establishments and institutions, including hospitals;  
industrial effluent, stormwater and other urban runoff; and 
agricultural, horticultural and aquaculture runoff

(Raschid-Sally and Jayakody, 2008, p. 1). The term 
“waste” in wastewater is a veritable misnomer. The only 
thing wasteful about wastewater is if it is discharged 
(treated or untreated) back to a water body without reusing 
it and the sludge associated with it. Unfortunately, this 
is the case in the MENA region where according to the 
World Bank (2017), only 18% of wastewater is treated and 
reused with 82% not recycled (57% discharged untreated 
with 25% treated and discharged). The United Nations 
World Water Assessment Programme (WWAP) in its 2017 
report “Wastewater: The Untapped Resource” described 
the direct and indirect recovery of useful by-products from 
wastewater such as nutrients, organic matter and metals 
through direct extraction and biogas through indirect 
extraction. Thus when looking at wastewater from the 
perspective of the Water-Energy-Food nexus it may be 
considered at the core of the nexus in that  it provides 
water, energy and nutrients for food production.

The water-energy-food (WEF) nexus is not a theoretical 
approach but has been actually put to the test by an 
operational farm in Lebanon operated by the NGO Arc-
en-Ciel. The farm, in Taanayel in the central Bekaa in 
Lebanon, has a dairy operation and produces fruits
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Figure 1: Operational Farm in Taanayel - Photo by Petra Samaha
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including grapes sold for the wine making industry. It is 
currently applying the WEF nexus approach in managing 
its resources in many of its daily operations – water/
wastewater, soil amendments for food production, and 
power generation. At the core of these is the reuse of all 
components of wastewater. Wastewater generated at the 
farm (approximately 20 m3/d) is treated and re- used for 
irrigation. The treatment process involves sedimentation 
and aeration with low energy requirements provided 
by photovoltaic solar panels. The resulting sludge is 
composted and re-used as a soil amendment. Agricultural 
wastes and byproducts are transformed into logs for 
heating and cooking.

The upscaling of the operations of this farm to a regional 
and even a national scale is currently a distinct possibility 
especially in the Bekaa where a huge effort is underway 
to treat the region’s wastewater. Thus if sludge from these 
new wastewater treatment facilities is combined with the 
various generated organic wastes, a significant amount of 
energy may be produced as well as soil amendments and 
fertilizers which will aid in lifting the region’s economy 
from its current stagnation.
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Sustainable Action for Bioenergy Production in 
Koura – SABioP

Project background

In 2009, the Government of Lebanon committed to 
increase its Renewable Energy shares to 12% by 2020 
during the 15th Conference of the Parties (COP15) to 
the United Nations Framework Convention on Climate 
Change (UNFCCC).

Koura, the region covered by SABioP and situated in 
North Lebanon, presents high potential for bioenergy 
production. Agricultural lands, forests and other wooded 
and shrub lands that can generate pruning residues, cover 
around 64% of Koura’s total surface area of 17,326 ha 
(Figures 1, 2). Around 5,000 tons of olive pruning residues 
are burnt yearly in this region and potential quantities of 
residues from forests could reach 2,000 tons/year. 

SABioP project was designed to fall under these national 
and regional frameworks. The project is funded by 
the European Union (EU) as part of the EU Regional 
Program Sustainable Urban Demonstration Projects 
(SUDEP South) which encompasses 12 projects in 6 
countries around the Mediterranean. The project started 
in April 2015 and ends in December 2018. SABioP 
is implemented by the Environmental and Energy 
Economics program at the Institute of the Environment 
- University of Balamand (IOE - UOB) in partnership 
with Koura Municipalities Union (KMU) and El Koura 
Development Council (KDC).

The overall aim of SABioP is to implement a sustainable 
action for bioenergy production in Koura, i.e. biomass 
briquettes production from pruning residues of olive 
groves and public forests, in order to provide support 
to KMU in facing energy sustainability challenges. 
The briquettes are used in typical Lebanese stoves and 
fireplaces as a source of renewable energy.

In addition to its contribution to meeting the National 
12% renewable energy share, SABioP has four specific 
objectives:

• Increasing biomass use as renewable energy source 
for heating purposes as a substitute for fossil fuel or 
cut wood.

• Creating a sustainable renewable energy industry 
for the benefits of the local population of the KMU 
and beyond replicable in other local authorities.

• Improving economic status of residents of KMU 
through the creation of a green economic sector.

Sabine Saba, Mike Malek and Maria Bou Nassar
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Figure 1: Landcover categories associated with pruning residues in Koura

Figure 2: Forests and olive groves in Koura
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• Raising awareness on renewable energy under the 
climate change and sustainable development scopes, 
with a special emphasis on the biomass component.

Key activities and outcomes

The main technical studies developed by the Institute of 
the Environment as part of the SABioP project included 
the following amongst others: Assessment of available 
quantities of raw material in Koura, design of the plant, 
design of a solar dryer, feasibility studies, business plan, 
surveys on households’ socio-economic status and energy 
consumption in Koura, and life cycle assessment (LCA) 
for the evaluation of the environmental impact of the final 
product. 

The “Al Koura Plant for Biofuel Production” was also 
constructed as part of this project (Figure 3). Equipment 
were purchased and installed. The plant is located in 
Kfarhazir (within Koura region) and allows processing of 
1,000 tons of pruning residues that are usually burnt in 
fields into 700 tons of biomass briquettes. The briquettes 
can be used in stoves and fireplaces as a renewable energy 
source for domestic heating purposes instead of diesel or 
cut wood. They constitute a new product being introduced 
to the market at a competitive price with other fuel 
types. Five permanent job opportunities are also created. 
Consequently, the project allows the establishment of 
a local economy based on local raw material with less 
dependency on fossil fuels.

At the environmental level, the project constitutes a first 
solution to an old environmental issue in Koura, i.e. 
burning of pruning residues of olive groves and forests in 
fields. It allows improving environmental quality through 
the reduction of the overall burning activities in Koura. 
Residues are collected instead of being burnt and are 
expected to be used as a replacement for other fuel types. 
The potential reduction of greenhouse gas emissions 
through the control of fire risks is estimated at 6.82 Gg/
year of CO2 equivalent. Additionally and in comparison 
to the use of diesel, the LCA study showed an increase of 
ecosystem quality, a reduction of negative effect on human 
health, climate change and fossil fuel energy consumption.

At the social level, activities also include awareness raising 
and capacity building of farmers in Koura, employees at 
KMU and plant workers. Training on pruning techniques 
of olive trees was attended by around 100 landowners. 
Training of KMU employees on procurement, project 
planning, design, implementation and management are 
also provided in the project. The acceptance of the project 
among Koura residents is reflected by the high level of 
collaboration from the municipalities and farmers.

Finally, and in order to provide other cities, villages 
and countries with the opportunity to implement similar 
projects, replicability guidelines are developed.
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The Myth of Energy Security: Stories from Leba-
non and the Region

Ask anyone in the energy establishment of Jordan, Egypt, 
UAE or Saudi Arabia about the reasons behind their 
country’s pursuit of nuclear power and you will be given a 
lecture on how nuclear power would improve their energy 
security. Whether achieving energy security is the real 
reason behind investing in nuclear power in the Middle 
East is a topic for another occasion, but for now, one can, 
at least, examine the arguments for energy security.

An understanding of energy systems could show us how 
energy security is not as easily attainable as one might 
initially think. Energy generation is a system of connected 
parts; not only does it require access to natural resources 
(oil, gas, uranium, etc), but also to several elements such 
as technology, expertise, and financing.  In some cases, 
access to affordable and reliable energy even necessitates 
cross-border cooperation (think grid interconnections and 
gas pipelines). This interconnectivity is an intrinsic feature 
of the evolving complexity and advancement of our energy 
systems. Yet, this very feature undermines the concept of 
energy security (or independence) as we imagine it. 

For example, Jordan’s access to substantial uranium 
reserves, a claim that remains questionable, does not 
necessarily indicate that nuclear power could brand the 
kingdom as even close being energy secure. As things 
stand today, Jordan’s nuclear program is reliant on a foreign 
supplier, Russia, to provide the technology, expertise and 
the capital required to build the reactors. Not only could 
Russia halt the project anytime during pre-operation, 
it could also do so post-operation, potentially stripping 
Jordan of 30 percent of its generated electricity. 

Some might argue that this perhaps is an extreme and 
unlikely scenario, but even then, there are many reasons 
why a nuclear power plant could stop operating. The 
Fukushima disaster in 2011 is a stark reminder that even 
well-developed countries are prone to vulnerabilities. 
Overnight, Japan retired almost all its nuclear reactors and 
was forced to purchase natural gas at very high prices. 

Achieving energy security is often used as an argument to 
rally support for expensive, inward-looking and unpopular

policies. The pursuit of energy security could entail 
leaving behind vast opportunities for cooperation as it 
pushes countries to adopt more inward-looking policies. 
The role of energy in advancing diplomacy and dialogue 
is understated. Despite all their differences, Iran and Saudi 
Arabia, had to agree on a deal to cut oil production to 
rescue global oil prices. Another example is the Qatar-
Dubai gas pipeline which remains operational despite the 
recent Gulf crisis and deteriorating GCC-Qatari relations. 

Inward-looking policies are often expensive and 
suboptimal. When energy projects are discussed under 
the pretext of “energy diversification strategies”, it is 
often forgotten that some of these projects are inherently 
inappropriate and uneconomic.
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Renewable Energy Integration into Curricula at 
the Lebanese University

Confronting scarcity of resources and the stakes of 
limiting greenhouse effect have globally led to a search 
for alternative ways to produce energy. This is critical 
to the achievement of the sustainable development 
goals that push for concerted efforts to switch to clean, 
renewable and affordable energy sources, especially 
where the need for energy access permeates poverty, 
education and healthcare. Renewable energy solutions 
are becoming cheaper, reliable and more efficient every 
day. Implementing such new energy solutions as fast as 
possible is essential to counter climate change and to 
reduce fuel energy consumption.

To support Lebanon in achieving the sustainable 
development goals, the Lebanese university is working 
hard to develop new programs and branches that cover this 
field of energy education. Integrating sustainable energy 
into curricula at the Lebanese University, which is the only 
public institution in Lebanon’s higher education system 
that supports the drive towards a green economy through 
improving know-how of students and future professionals. 
Public university graduates with strong know how in the 
field will support the market of renewable energy and 
energy efficiency applications for both the commercial 
and industrial sectors.  They also provide adequate human 
resources for public and private institutions working on 
energy planning in the country.

At the level of the bachelor Degree, energy related courses 
are given to various scientific majors. During the first year, 
the courses are given as elective courses and then become 
mandatory during the second and third years (e.g. three 
courses on heat transfer, renewable energy course, project 
management course, Life cycle analysis…).

The faculty of sciences at the Lebanese university developed 
several masters’ diplomas in the field of renewable energy. 
The professional master diploma in Energetic Physics is 
given in the faculty of Tripoli and offers 120 credits.

Some of the graduates of the faculty of sciences are already 
working in Lebanon; others pursued PhD programs in the 
same sector. The faculty of engineering also developed a

new master program in renewable energy preparing future 
engineers for the industrial sector.

Every year, several of projects are developed and many 
papers are published in international journals [1]. These 
projects cover several fields especially renewable energy 
such as bio-fuel, photovoltaic, thermo-electric, solar 
heat energy and cogeneration. These projects offer 
opportunities to researchers to improve their work (the 
energy efficiency) and to develop innovative ideas in the 
energy field.

In addition, CNAM (Centre National des Arts et Métiers) 
offers energy programs for engineers focusing on in 
renewable energy. The Renewable Energy program trains 
researchers and engineers on the design and implementation 
of energy efficient systems, powered by renewable energy 
sources. They can therefore work in advanced technology 
centers, or local or regional industrial centers, covering 
both research and execution tasks. Students are also 
eligible to pursue PhD after this program. Every year, 
more than ten students graduate with a PhD in the field of 
energy (Table 1). 

The Master degree aims to sensitize students:
• to problems related to global energy consumption, 
depletion of fossil resources, global warming, air 
pollution;
• to the various forms of renewable energies such as 
solar, wind, hydraulic, biomass, geothermal, tidal and 
wave energy, by means of hydrogen fuel cells,
• to the techniques of production, storage and 
exploitation of energy [2],
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• to the various strategies of connectivity with the electricity 
network via dedicated electronic interfaces, and methods 
of optimizing the energy flow by developing appropriate 
control laws,
• to train teachers and researchers,
• to train high-level specialists.

Finally, ensuring access to clean energy instead of 
currently used polluting sources means first and foremost 
integrating this topic in university curricula. Expanding 
infrastructure and upgrading technology to provide clean 
energy in all developing countries is a crucial goal that can 
both encourage growth and yet protect the environment.

References:
Dgheim, J., (2015). Numerical Analysis of the Heat Transfer in 

Heterojunction Device for Optoelectronic Applications. J Appl 
Computat Math, 4-264 doi:10.4172/2168-9679.1000264.

Jreich, C., (2018). thermo-physical properties and transport phenomena 
in thermoelectric liquids and solids. Training report, Lebanese 
University.

Biography:
Joseph Dgheim received his teaching diploma in Physics from the 
Lebanese University in 1997 and his Master degree in Materials 
and Energetic from Perpignan University in 1998. He received his 
PhD degree in Hydrocarbons Droplet Combustion from Perpignan 
University in 2001. He was a postdoctoral research associate at 
Perpignan University in 2002. He joined the Lebanese University as 
an Associate Professor at the Department of Physics and was promoted 
to Professor in 2008. His research activities primarily involve the 
evaporation and the combustion of the rotating hydrocarbons droplets, 
the nanomaterials and the laser materials interaction. In his career, he 
received several scholarships and fellowships.

Nathalie Bassil received her teaching diploma in Physics from 
the Lebanese University in 1999 and her Master degree in Laser 
and Materials from Pierre and Marie Curie University in 2000. She 
received her PhD degree in Optics applied to genetic diagnosis in 2005 
and joined the Lebanese University as an Associate Professor at the 
Department of Physics in 2007. Her research activities primarily involve 
understanding photovoltaic cells wear under the effect of shadow and 
weather conditions, biomaterial manufacturing, and exploring laser/
plastic interactions. 

59







62

Integrated Approach to Renewable and Alterna-
tive Energy Management: Aeolian and waste –
to-energy (WtE) case studies, emphasizing envi-
ronmental, social and economic factors

Close collaboration between the consultant, project 
proponents and the regulatory authorities are key for the 
successful realization of renewable and alternative energy 
projects.  Addressing potential environmental liabilities 
is crucial in securing local and international funding 
and approvals.  Two projects are presented that embody 
strategic and integrated approaches towards energy 
management.

A cardboard manufacturing company (Sicomo) in the 
Bekaa region recycles raw material sorted at source or 
recovered from Municipal Solid Waste (MSW) stream. 
Sorting of impurities, mainly plastics and nylon from 
received recyclables, led to the accumulation of substantial 

volumes of waste (over 25,000 tons) with appreciable 
calorific values. The lack of alternatives for the disposal of 
such waste prompted the deployment of WtE conversion 
project (gasification technology) as a solution to address 
the accumulated plastics and concurrently generate energy 
for use in the facilities operations. 

The project permitting and financing required 
environmental impact assessment (EIA) as per Lebanese 
requirement, Environmental and Social Assessment (ESA) 
as per World Bank requirement and the Loan Agreement 
(LA) requirements of the Lebanon Environmental 
Pollution Abatement Project (LEPAP).  

Main drivers for the project were environmental and
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economic, and the benefits spread beyond the project 
proponents to address industrial needs, environmental 
protection and the lowering of the carbon footprint, 
and public welfare. The project further realized a niche 
market for national expertise in the provision of integrated 
technologically advanced solutions that serve the private 
and public sectors alike.

Hawa Akkar Wind farm in North Lebanon attained the legal 
right to establish and operate a wind farm for electricity 
generation and replenishment into the national power grid. 
The project includes up to 20 wind turbines and generates 
68 MW of electricity, enough to power 68,000 homes.  
The wind turbines will have a hub height of 85 to 110 m 
and a rotor diameter of 130 to 150 m. 

Environmental permitting through the preparation 
of an Environmental and Social Impact Assessment 
(ESIA) considers the Environmental, Health, and Safety 
Guidelines for Wind Energy of the World Bank as well 
as European Environmental guidelines especially those 
pertaining to funding agencies, such as IFC and EBRD. 

Key environmental factors being addressed include the 
Bird species – migratory and resident avifauna, Noise 
levels, Transportation plan (large turbine parts) and Flicker 
and shadow effect.

Social and economic studies focus on demographic, 
livelihood, community, cultural and other local conditions 
as well as eco-tourism component.

The consultant’s work is based on a good comprehension 
of regulatory and social aspects, as well as understanding 
the foreseen benefits of the successful deployment of the 
project. The numerous benefits include:

• Contributing to meeting Lebanon’s renewable energy 
goals and country pledge to reach a total of 12% of 
energy production from renewable sources by 2020;
• Production of much needed electrical energy, both 
nationally and locally, thus aiding in lessening the 
energy crisis crippling the national economy;

• Improving socio-economic conditions in the deprived 
Akkar area and providing a source of income for families 
by employing local inhabitants in the project activities;
• Decreasing demand or requirement for imported raw 
materials, namely fuel oil and/or coal for government 
electricity production;
• Improving Lebanon’s security of energy supply 
by decreasing dependence on foreign reserves and 
increasing local energy production;
• Creating opportunities for rural development through 
eco-tourism and recreational activities, such as 
group visits and educational tours from schools and 
universities, tailored tour guides and trips to the wind 
farm, training and internship opportunities, and others;
• Providing vital economic savings and financial benefits 
to Lebanon and its citizens by making available a more 
economic and cheaper electricity supply;
• Making use of Lebanon’s potential for wind energy 
generation taking into consideration the findings of the 
National Wind Atlas of¬¬ Lebanon; and
• Reducing Greenhouse Gas (GHG) emissions by 
replacing part of the imported fuel with Renewable 
Energy.
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Strategic Environmental Assessment of Leba-
non’s Renewable Energy Sector

ELARD and LDK were contracted by the United Nations 
Development Programme (UNDP) to conduct a Strategic 
Environmental Assessment (SEA) for the Renewable 
Energy Sector in Lebanon.

The Government of Lebanon (GoL), through a Ministerial 
Declaration in 2009 and the Ministry of Energy and 
Water’s (MoEW) Policy Paper for the Electricity Sector in 
2010, has set the target of 12% of total energy supply from 
renewable energy (RE) sources by 2020. 

To meet the set 12% target, the Climate Change 
Coordination Unit (CCCU)  has prepared and published 
a study in September 2014 entitled “Optimal Renewable 
Energy Mix of the Power Sector by 2020: Investment 
Cost Implications for Lebanon”. The study is based on 
an assessment of the country’s renewable energy capacity 
potential in terms of Wind Power, Solar Photovoltaic (PV), 
Concentrated Solar Power (CSP) and Hydropower. The 
study’s results include an optimal energy mix along with 
the cost burden to the Government in a number of demand 
projections (demand cases) and RE integration scenarios.

The SEA study has been prepared in parallel to the CCCU 
study with the aim of identifying the main environmental 
and social implications of the development of large 
scale wind farms, PV farms, and hydropower plants; 
developing measures to minimize the significance of 
negative impacts and increase the benefits of positive 
impacts; as well as providing a set of recommendations 
to be adopted by various government entities to allow the 
mainstreaming of environmental concepts and principles 
into the country’s RE strategy. The SEA also aimed at 
assisting parties working on developing RE action plans, 
implementation programmes, and large-scale projects in 
understanding 1) the current technical, environmental 
and socio-economic baseline, 2) the legal, institutional, 
and financial frameworks governing the sector, and 3) the 
environmental impacts of developing large-scale projects 
and proper ways to mitigate adverse ones. 
The CCCU study includes two scenarios based on the 
deployment of the same three RE technologies: one

reaching a 12% RE share and the second a 20% RE share. 
The SEA adopted the 12% scenario (Scenario C1) to be in 
line with the set national targets.

Following the analysis of potential impacts and benefits 
associated with the implementation of Scenario C1, and 
following consultations with governmental and non-
governmental stakeholders, the SEA team has reached the 
conclusion that the implementation of a renewable energy 
strategy is beneficial for the country at various levels 
(economical, ecological, social) however, and in order 
to avoid certain environmental concerns that might rise 
when implementing the 12% RE deployment, a number 
of recommendations covering the four main aspects have 
been developed: (1) recommendations for integration 
of SEA findings in the RES, (2) recommendations for 
mainstreaming the SEA findings into policies and plans 
of concerned public entities, (3) recommendations for 
the scope of EIA studies for  wind farms, solar PV farms, 
and hydropower plants as well as legal, institutional and 
financial recommendations. 

The SEA study was conducted in a highly participatory 
approach fully inclusive of government entities, private 
sector, specialized NGOs and civil society.

End Note:
1 The CCCU is a project unit at the MoE managed by the UNDP
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Interdisciplinary Learning Through Concept 
Mapping: Lessons learnt from the ENEPLAN 
experience

The ENEPLAN project entailed a series of interdisciplinary 
concept mapping activities targeted to higher education 
teachers and students. Teachers were trained in a series 
of preliminary intensive workshops that paved the way to 
the final students’ workshop held in Amman. This article 
describes the main lessons learnt on the application of 
concept mapping in interdisciplinary higher education 
activities.

The ENEPLAN project entailed a series of workshop 
activities that culminated in an intensive, 8-day workshop 
targeted to 90 Arab students in Amman, Jordan. The aim of 
such workshops is twofold: directing teachers and students 
towards an interdisciplinary practice of energy planning; 
and applying the use of concept maps as a meaningful 
learning tool supporting interdisciplinarity itself. Indeed, 
various authors have already underlined the connection 
between interdisciplinary learning and concept mapping 
(such as Banchetti Cordeiro et al. 2012; Mikser et al. 2008; 
Sibilla 2017), since “interdisciplinary teaching and concept 
mapping both require the ability to create connections and 
combine various themes and subject fields” (Mikser et al. 
2008).

A concept map is a graphical tool showing concepts and 
their relationships, used to represent a person’s cognitive 
structure about a given topic. It has been used since the 
Seventies as a means to convey meaningful learning, a 
process in which the learner constructs new knowledge by 
making active connections to what he/she already knows.

The Amman workshop was intended as a series of 
concept mapping exercises concerning integrated 
energy planning, starting with a basic listing of 
concepts on the first day, and ending with the 
conception of an energy plan described through a 
concept map on the last day. Students were divided 
into four groups and worked in parallel sessions. 
Two to three tutors were assigned to each group and 
coordinated by a supervisor. 

On the first day, each student was asked to provide, 
individually, a list of concepts concerning the practice

of integrated energy planning. Students then gathered 
in small groups (3-5 people) and worked on their first 
concept mapping exercise, using their combined concept 
lists. On the second day, students were asked to create a 
map describing one of the case studies on energy planning 
provided by the ENEPLAN project. The exercise of the 
third day was about mapping a scientific paper. On the 
fourth day, students were asked to conceive an energy 
programme or plan and describe it through a map. All 
exercises from the second day onwards were done in small 
groups.

As a result of these experiences, a number of lessons can 
be learnt to make the most of concept mapping during 
intensive workshops involving higher education students. 
I summarize below the main five lessons.

1. Training teachers and students

It takes time for both teachers and students to understand 
and incorporate concept mapping as a learning strategy 
(Daley et al. 2010). However, this is a fundamental task to 
perform whenever one intends to adopt concept mapping 
as a means for teaching and learning. Concept mapping 
rules must be shared among teachers and students and 
elaborated well through appropriate training.
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At the same time, since a concept map intends to reflect its 
author’s experiences, beliefs, biases and misconceptions, 
in addition to his/her understanding of a topic (Kinchin et 
al. 2000, Novak et al. 2008),  trainers should not exceed in 
providing too many rules. Excessive standardisation could 
harm the very purpose of concept mapping, constraining 
the way authors express their knowledge, reveal its 
organisation, and highlight misconceptions.

In our case, teachers were trained through a series of concept 
mapping exercises carried out during specific, preliminary 
thematic workshops. As workshop coordinators, in the 
view of the organisation of the students’ workshop, we 
were concerned about the need for achieving a certain 
degree of consensus among teachers on what makes a 
map a “good” one; besides testing the effectiveness of the 
exercises before presenting them to students.

During the Amman workshop, we presented to the 
students the same series of exercises tested during the 
previous teachers’ workshops – with the necessary 
adjustments suggested by the experience made. The basic 
concept mapping rules explained to them were related to: 
understanding the difference between concepts and linking 
phrases; the mandatory presence of linking phrases; 
the importance of showing their direction and ensuring 
a correct syntax; and the importance of cross-linking 
different parts of the map. The objective was to reach a 
good degree of homogeneity in the students’ approach 
to mapping (McClure 1999) before reaching last day’s 
exercise when their work was assessed by a jury composed 
of some of their tutors. In all cases, moderate emphasis 
has been put on these basic rules, since we believe that 
excessive regulation can be detrimental to the very purpose 
of this kind of exercises.

2. Sharing basic concepts

The basic concepts concerning the field of knowledge 
targeted by the exercises should be discussed at an early 
stage of the workshop activities, especially when they 
involve students with different backgrounds. Not only this 
is useful for reaching an agreement on concepts that

might be new to many of them, but also for highlighting 
any misconceptions in their previous knowledge (Hay et 
al. 2008).

Some of the tutors involved in the Amman workshop 
compiled all concepts proposed by students on a 
whiteboard, triggering a discussion that proved useful for 
levelling their knowledge regarding the most important 
concepts. However, we realised that a greater effort should 
have been made on the first day to level the students’ 
knowledge about basics of energy planning, especially 
since the project adopts an interdisciplinary approach 
bringing together students with backgrounds as diverse as 
spatial planning, landscape design, architecture, electrical 
engineering, mechanical engineering, environmental 
engineering, information technology, geography, 
chemistry, and biology.

3. Organising a contest

Concept mapping often seems a trivial activity to beginners 
who might see it as a useless, additional effort to juxtapose 
to learning, rather than a tool for learning (Daley et al. 
2010). Students can be more motivated towards concept 
mapping if they know that their work will be assessed 
(Moni et al. 2008). Therefore, it might be useful to add 
elements of “entertainment” and reasons for increased 
dedication and commitment.

In our case, before the last exercise, students were informed 
that they would have to present their final work 
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in a plenary session on the following day, where a jury 
would choose the best three. The outcomes of the last 
exercises showed a remarkable step forward in terms of 
appropriateness of contents, mastery of the tool, and even 
enthusiasm by the students, many of whom kept working 
beyond the time assigned for the task.

4. Deciding on a quick assessment method

Assessing concept maps is a practice that has been 
discussed by many authors (such as Cañas et al. 2013, 
Moni et al. 2008, Prats 2014, Rice et al. 1998, Sibilla 
2017, West et al. 2000). Authors have often proposed 
and tested analytical and mostly quantitative methods 
implying an important investment in time on part of the 
evaluators. Such methods imply measures such as number 
of concepts, linking phrases, propositions and cross-links; 
presence of hierarchies; correctness of statements; etc.

In our case, the time constraints due to the intense 
workshop agenda hindered such demanding assessment 
tasks. We therefore decided to make up a jury composed of 
five of the session tutors carefully chosen to seek a balance 
in terms of country of origin and academic sector. Each 
students group selected one representative who would 
present their map in front of all participants, in a time 
strictly constrained to seven minutes. We provided the jury 
with a brief list of expeditious evaluation criteria based 
on which they could take notes during the presentations. 
At the end of the presentations session, the jury members 
compared their assessments and selected the best three 
maps by majority. The proposed criteria concerned the 
quality of contents of the maps, their correct construction 
in terms of syntax and meaningfulness, and the presence 
of cross-links.

While this method – although susceptible to improvements 
– is purely qualitative and allows little possibility for 
validation and analysis, it benefits from the immediacy of 
how students’ knowledge and attainment of meaningful 
learning are represented through both the map and the 
students’ words. This allows avoiding an excessive

workload for the teachers and the application of an overly 
standardised scoring method – more suitable, in our 
opinion, for traditional achievement appraisals such as 
multiple-choice tests.

5. Providing feedback to students

Daley et al. (2010) highlight how teachers can use maps 
to provide feedback to students, clarifying important 
topics and identifying misconceptions. It is important 
to conceive concept mapping as a dynamic task, rather 
than an individual, self-contained exercise.  The group 
work and the constant discussion and feedback with 
other groups as well as with teachers are compliant with 
the theoretical premises of concept mapping as a tool to 
foster meaningful learning, reveal students’ knowledge 
connections, and identify their misunderstandings.

The format that we set up for the Amman workshop 
entailed a continuous tutoring of students. Many of the 
tutors decided to interact with students collectively, thus 
triggering discussions in the classroom and enhancing 
shared meanings and collective learning. Tutors interacted 
with students in different ways from didactic to maieutic, 
the latter being more suitable to the nature and scope of 
concept mapping, where students actively construct their 
knowledge by shaping and complementing what they 
already know.
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Student Experience with ENEPLAN: The C-map 
Application during the Students’ Workshop in 
Amman, Jordan

Students from the American University of Beirut (AUB), 
along students from the Lebanese University and different 
Jordanian and Egyptian universities had the privilege to 
take part in the ENEPLAN workshop in Amman, Jordan 
in February 2018. The intensive study program in Amman 
included lectures and conferences on issues related to 
integrated energy planning and sustainability, as well as 
intensive exercises on concept mapping. The workshop not 
only was multidisciplinary, but also had over 100 students 
from Arab universities and tutors from 18 different Arab 
and European institutions, which enriched it intellectually, 
culturally and comprehensively. The AUB group included 
graduate and undergraduate students from different 
disciplines such as Landscape Architecture, Urban 
Planning, Energy Studies and Civil Engineering students. 
The focus of the project was on the use of Concept Maps 
(C-maps), an Information and communications technology 
(ICT) tool that represents relationships among concepts 
and allows users of different backgrounds to share ideas in 
an interconnected way on a common platform in order to 
achieve a holistic understanding of a certain topic.

The C-map is a user-friendly application due to its easily 
comprehended components with basic instructions of use 
like having the big ideas in large nodes, coupling them 
through linking phrases to other ideas using specific 
wordings.

One of the very first exercises was to translate given 
articles regarding energy planning into a C-map. A 
multidisciplinary and multi-cultural group was formed. 
Each individual had his own understanding of the article, 
therefore the C-map was a platform to connect and link the 
multiple understandings into one holistic map that covers 
a richer comprehension of the topic. The final exercise was 
to create a C-map that illustrates an alarming topic from 
our hometown issues. The American University of Beirut 
group chose the traffic congestion problem in Lebanon 
and the lack of any consideration to pedestrian movement 
and soft mobility in general.  The C-map was very helpful 
especially that we were able to integrate maps, pictures 
and videos, which makes it easier for the audience to read 
and understand key concepts in a very practical and easy 
manner.
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and understand key concepts in a very practical and easy 
manner.

Therefore, I believe that the C-map tool can be easily used 
to our advantage when it comes to daily duties such as 
organizing thoughts on paper prior to starting a research 
paper, linking thoughts regarding a complex project, and 
brainstorming thoughts. Indeed, the C-map tool was very 
useful for my Final Year Landscape Capstone Project 
where I was able to incorporate different lenses and aspects 
regarding society, the built and un-built environment, 
circulation, vegetation, pedestrian accessibility and so 
on. More importantly, it enabled me to look at how each 
aspect could help in creating a solution to a problem of 
another sort: how vegetation can help in the enhancement 
of pedestrian movement for instance, by creating shade 
and directionality as well as buffer.

One of my graduate colleagues, Sarjoun Hassan, had a 
positive experience while working on C-map. According 
to him, C-map has proven to be extremely helpful 
throughout his research on asphaltic pavements. Since the 
performance of hot mixed asphalt is highly dependent on 
traffic loading conditions, materials used and climate, any 
slight change in any of these independent variables will 
cause devastating effects on the state of roads. He used 
the software to well illustrate the interactions between 
major elements, and how the performance of the pavement 
changes accordingly. The software played a great role in 
orienting his research and helped him keep good track 
of the significance of generated results and how research 
should go forward. The C-map tool also facilitated and 
simplified in-depth understanding of complex ideas. It was 
used to simplify and breakdown a complicated text as well 
as to build up a text from raw concepts.

Throughout the exercises during the workshop, we as 
students from multiple disciplines were able to gather 
information using the Cmap tool by adding onto an 
idea from different aspects. This exercise enabled us 
to negotiate the importance of certain ideas, eliminate 
repeated concepts, prioritize information and learn from 
each other regarding the different aspects of a certain topic.
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Therefore, I believe that the C-map tool can be easily used 
to our advantage when it comes to daily duties such as 
organizing thoughts on paper prior to starting a research 
paper, linking thoughts regarding a complex project, and 
brainstorming thoughts. Indeed, the C-map tool was very 
useful for my Final Year Landscape Capstone Project 
where I was able to incorporate different lenses and aspects 
regarding society, the built and un-built environment, 
circulation, vegetation, pedestrian accessibility and so 
on. More importantly, it enabled me to look at how each 
aspect could help in creating a solution to a problem of 
another sort: how vegetation can help in the enhancement 
of pedestrian movement for instance, by creating shade 
and directionality as well as buffer.

One of my graduate colleagues, Sarjoun Hassan, had a 
positive experience while working on C-map. According 
to him, C-map has proven to be extremely helpful 
throughout his research on asphaltic pavements. Since the 
performance of hot mixed asphalt is highly dependent on 
traffic loading conditions, materials used and climate, any 
slight change in any of these independent variables will 
cause devastating effects on the state of roads. He used 
the software to well illustrate the interactions between 
major elements, and how the performance of the pavement 
changes accordingly. The software played a great role in 
orienting his research and helped him keep good track 
of the significance of generated results and how research 
should go forward.   

The C-map tool also facilitated and simplified in-depth 
understanding of complex ideas. It was used to simplify 
and breakdown a complicated text as well as to build up a 
text from raw concepts.

Throughout the exercises during the workshop, we as 
students from multiple disciplines were able to gather 
information using the Cmap tool by adding onto an 
idea from different aspects. This exercise enabled us 
to negotiate the importance of certain ideas, eliminate 
repeated concepts, prioritize information and learn from 
each other regarding the different aspects of a certain topic. 

Therefore, I strongly believe that the C-map tool should be 
integrated across disciplines and departments in university 
projects like engineering and architecture, for example. 
In order to have a project that can be implemented and 
justified, architects, engineers and landscape architects 
should come together and learn to cooperate with each 
other early on during university courses in order to be 
more readily prepared for the professional world. I believe 
that the C-map is a very helpful tool in this regard. As a 
young professional, I consider myself very lucky to have 
learned C-map which not only allowed me to use it during 
my undergraduate program, but also gave me an extra 
platform that I will be proudly using throughout upcoming 
projects.

The student group from the American University of Beirut 
are: 

Abir Cheaitli, Gretta Al Asmar, Marwa Darazi, May Al 
Ali, Rayan Mrad, Reem Salameh, Samer Rayess, Sara El 
Habboub, Sarjoun Hassan, Watfa Najdi
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Project Results: Open Educational Resources and 
other ENEPLAN Outputs

ENEPLAN Project consortium is formed of 18 partners 
from 6 countries including public and private Universities 
and research institutes or agencies dealing with education 
and research on renewable energy topics. 

The project was conceived to address the lack of 
interdisciplinary approaches in Renewable Energy Sources 
(RES) development and planning, specifically in higher 
education programmes in Mediterranean countries. 

On one hand, partner Universities involved one department/
faculty or more in the project, with the aim to improve 
their current educational offer on the development and 
planning of renewable energies in different curricula: some 
HEIs targeted their degree and post degree programs in 
architecture, spatial planning and landscape (i.e. Roma3, 
Unicam, UAlg, AUB, ASU, UOP); other Universities 
chose to target the programs they already offered in the 
various branches of engineering (UAlg, AUB, ASU, 
Zewail, BAU, JUST, UJ, PSUT, UOP) and natural-
environmental sciences (Unisiena, Unicam, UPO, LU), up 
to Geography and History (UPO).

On the other hand, non-HEI partners (MIEMA, ALMEE, 
MEDGREEN, RSS-NERC) were called to disseminate 
a responsible approach to RES development and energy 
planning within their institutional role.

ENEPLAN’s premise is that it is necessary to go beyond 
the widespread idea that renewable energy systems have 
no undesirable impacts on the environment, the landscape 
and the socio-economic context: instead, RES development 
has to be carefully planned in order to mitigate or avoid 
negative impacts.

This calls for an integrated approach to impact assessment, 
which, taking into account the multiple territorial 
aspects influenced by energy production processes, 
requires interaction between different disciplines (spatial 
planning, environmental sciences, engineering, landscape 
architecture, etc.), which are now separated at the 
theoretical and at the practical levels. 

Therefore, on one hand, the project addresses the issue 
of integrated energy planning, which is central in EU 
strategies; on the other hand, it responds to the need of 
interdisciplinary educational tools in this field, with an 
aim to improve the quality of HE teaching and research 
in the field of energy, help the modernization of higher 
education curricula, and increase labour market relevance 
of learning provisions and qualifications, thus reinforcing 
graduates’ employability.

For these reasons, ENEPLAN identifies and tests an 
innovative method to teach integrated energy planning 
in Mediterranean universities: concept mapping. Due 
to its didactic potential as a learning process based on 
interaction, collaboration and creativity, this method is 
capable of shaping a critical, proactive and sustainable 
approach to RES technologies and energy planning.

A “concept map” is a diagram and a graphical tool 
depicting concepts and their meaningful connections. It 
can be used in any sector or discipline in order to organise 
ideas and structure knowledge. 

The project exploited the capacity of conceptual maps to
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switch from highly complex models to simplified ones 
according to the users’ level of knowledge, to be adapted 
and transformed for continuous use, according to the user’s 
needs, and to be implemented and updated, according to 
users interaction.

Due to the considerations described above, ENEPLAN 
achieved two classes of results: one regarding the 
methodology (transfer and dissemination of the concept 
mapping method and tools) and another one regarding 
contents (e.g. the outcomes of knowledge exchanges and 
reflections on integrated energy planning issues).

Both levels of results were disseminated according to the 
principle of open access to data and materials, in compliance 
with the Erasmus+ Open Access Requirements. In fact, the 
Programme promotes the open access of project outputs to 
support learning and teaching, and ensure that EU-funded 
projects provide increased value to the general public, with 
high visibility, replicability and long-term accessibility.

Hence, the main outputs of the project were Open 
Education Resources (OER), e.g. open-licensed materials 
that are available online to the public under an open 
license and can be freely used, diffused, improved and 
exchanged by users for non-commercial purposes. The use 
of OERs is not innovative per se; however, it is innovative 
and promising in relation to the project issues, mainly the 
opportunity that OERs can be constantlyupgraded/updated 
following the continuous evolution of RES technologies 
and related legal frameworks.

ENEPLAN’s overall objective was to test the effectiveness 
of Open Educational Resources based on the tool of 
collaborative Concept maps, and to improve the quality 
of HE teaching and research activities in the field of 
integrated energy planning.

To pursue this goal, the whole project was organized as a 
cycle of workshops attended by teachers and researchers 
involved in academic courses and other educational 
activities, whereby each participant could find therein 
useful suggestions to improve his/her work with students.
All workshops followed the same logical structure: a cycle

of presentations by each partner or country, and group work 
sessions on c-mapping oriented to the development of the 
common output, namely the c-maps. Preliminary versions 
of the c-maps thus obtained were usually presented at the 
end of the workshop, and further discussed and integrated 
afterwards. The main tool used for c-maps collaborative 
development was the C-map Cloud, a free centralized 
web-based platform to access, store and share C-maps 
and any other related resources and materials. The c-maps 
produced were then uploaded on the C-map Cloud in a 
dedicated project folder, and (in their final version) on the 
project website, in PDF and C-map formats.

Even if working collectively on the c-maps was not easy 
for several reasons, the sequence of workshops allowed 
exchanging knowledge, getting familiar with c-mapping 
method and tools and producing several OERs.

After the kick-off meeting - when most of the participants 
got in touch for the first time with the meaningful learning 
approach at the base of c-maps -, the second Workshop 
was dedicated to identify relevant concepts from country 
frameworks and case studies selected by all partners 
to build the first basic conceptual map, titled “Eneplan 
C-map 1.0”. 

These two workshops, both held in Rome in March and 
September 2016 respectively, were followed by a series 
of Thematic Workshops (TMs) each planned to develop 
an important aspect of energy planning and to summarize 
the results in the form of a thematic c-map that could be 
further linked or merged with the main general map. The 
TMs were:

• 1st TW on Environmental assessment procedure and 
praxis (Seville, Spain, December 2016)
• 2nd TW on RES and new technologies for energy 
production (Valletta, Malta, May 2017)
• 3rd TW on Life Cycle Assessment and GIS Tools for 
Energy planning (Siena, Italy, September 2017)
• 4th TW on Innovation, applied research in renewable 
energy and relationships with SMEs (Faro, Portugal, 
January 2018)
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Finally, the learning process so far experimented with 
staff members only was tested with student during an 
Intensive course organized in Amman (JO) in February 
2018. 90 students from three countries (Egypt, Jordan and 
Lebanon) took part in this workshop where an update of 
the C-Map 1.0 was developed, adding contents deriving 
from the thematic workshops. This map, titled C-Map 2.0, 
was presented to students as a reference for their work and 
uploaded on the C-Map Cloud. 

During the last workshop, held in Cairo (EG) in April 
2018, the very final version of the ENEPLAN c-map, 
C-Map 2.1, was elaborated taking into consideration 
lessons learnt during the students’ workshop. The map was 
presented and discussed further in order to reach its final 
version. It is now available for public use as a full OER 
under the CC license on the project website (E-learning 
and Download sections) and on the public domain of the 
C-Map Cloud. These are the two main platforms used for 
the project to share the OERs produced.

ENEPLAN OERs include both the preparatory material 
(reports and methodological guidance) and the outputs 
(c-maps) of the workshop cycle, namely:

• A State of the art Report, describing, for each country 
targeted by the project, the legal framework on energy

planning, the current level of integration among energy 
planning, spatial planning and the environmental sec-
tor,  the educational offer on energy planning, and the 
current
use of IT tools for teaching and learning.
• A Collection of 36 case studies from 7 countries (two 
for each partner organization) regarding energy plan-
ning practices: wide scale plans or strategies at national 
or regional level; action plans or local/thematic strate-
gies; studies, research projects, and international coop-
eration initiatives; incentive schemes, building codes, 
framework programs and other mechanisms and tools 
to promote energy efficiency and the diffusion of RES; 
pilot projects involving wind power, solar power and 
passive systems.
• A Collection of 36 Scientific papers regarding energy 
planning issues, selected by partner organizations.
• A set of introductory materials on Concept Mapping: 
video tutorials, guidelines, presentations, and explicative 
concept maps.
• Five thematic concept maps, describing as many aspects 
and concepts to be taken into account when designing 
energy policies, plans, and projects: Environmental 
assessment, RES technologies, Life Cycle Assessment, 



and understand key concepts in a very practical and easy 
manner.

Therefore, I believe that the C-map tool can be easily used 
to our advantage when it comes to daily duties such as 
organizing thoughts on paper prior to starting a research 
paper, linking thoughts regarding a complex project, and 
brainstorming thoughts. Indeed, the C-map tool was very 
useful for my Final Year Landscape Capstone Project 
where I was able to incorporate different lenses and aspects 
regarding society, the built and un-built environment, 
circulation, vegetation, pedestrian accessibility and so 
on. More importantly, it enabled me to look at how each 
aspect could help in creating a solution to a problem of 
another sort: how vegetation can help in the enhancement 
of pedestrian movement for instance, by creating shade 
and directionality as well as buffer.

One of my graduate colleagues, Sarjoun Hassan, had a 
positive experience while working on C-map. According 
to him, C-map has proven to be extremely helpful 
throughout his research on asphaltic pavements. Since the 
performance of hot mixed asphalt is highly dependent on 
traffic loading conditions, materials used and climate, any 
slight change in any of these independent variables will 
cause devastating effects on the state of roads. He used 
the software to well illustrate the interactions between 
major elements, and how the performance of the pavement 
changes accordingly. The software played a great role in 
orienting his research and helped him keep good track 
of the significance of generated results and how research 
should go forward. The C-map tool also facilitated and 
simplified in-depth understanding of complex ideas. It was 
used to simplify and breakdown a complicated text as well 
as to build up a text from raw concepts.

Throughout the exercises during the workshop, we as 
students from multiple disciplines were able to gather 
information using the Cmap tool by adding onto an 
idea from different aspects. This exercise enabled us 
to negotiate the importance of certain ideas, eliminate 
repeated concepts, prioritize information and learn from 
each other regarding the different aspects of a certain topic.
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Geographical Information Systems, Innovation, applied 
research and relationships with SMEs.   
• Three General concept maps, collecting, systematizing 
and interconnecting all the knowledge and information 
on integrated energy planning gained during the project 
(Energy impacts C-map, Energy transition C-map,  
C-map 2.1).

Another project output that can be considered an OER is the 
WebGIS. It was initially designed to bring together existing 
energy-related open access geo-data or data provided by 
project partners. However, the fulfilment of this objective 
was hindered by unexpected difficulties encountered 
with limited access rights to most geographical datasets 
available in partner countries, and therefore could not be 
freely published on the platform. Currently, the WebGIS - 
fully accessible and linked to the project website - contains 
a limited number of open datasets, but many references 
to repositories where geographic information useful for 
energy planning can be downloaded or consulted.

Up to this moment, ENEPLAN OERs, apart from being 
used during the Amman intensive course, were exploited 
by most partners during their educational activities, both 
within ordinary academic courses and in special training 
sessions or within the framework of larger dissemination 
events: workshops on c-mapping were organized by the 
ENEPLAN local staff for the students of ASU, ZEWAIL, 
BAU, JUST, UJ, UOP, while c-maps were used as teaching 
tool by AUB, UNICAM and PSUT during regular courses; 
UAlg and ALMEE organized open classes to illustrate the 
ENEPLAN project and the Cmap tools, and LU carried 
out a meeting to illustrate the method to its teaching staff; 
Roma3 took part in a dissemination event presenting a 
c-map on energy impacts, and a students workshop was 
organized by UJ and JUST staff within the framework of 
the 6th Global Conference on Renewables and Energy 
Efficiency for Desert Regions (GCREEDER 2018). 

Building on these experiences, ENEPLAN OERs need to 
be considered from a wider perspective for a long-term 
increase of the incorporation of energy planning topics 
within existing curricula, especially in engineering, 
architecture and urban planning fields, improving the 
current teachers and students’ toolbox according to an 
interdisciplinary approach.

For this reason, all ENEPLAN OERs, and especially 
the c-maps, are conceived to be improved through 
customization: in fact, the final ENEPLAN C-map can 
be considered as a “structured box” that can be used as 
a basis for further development or adaptation to users’ 
needs by adding external resources such as definitions, 
links, pictures, papers, etc. following diverse targets, 
backgrounds and purposes.

At the end of the project, concept maps have proved to 
be a stimulating work tool for teaching or researching in 
the field of energy planning, especially to frame, organize 
and consolidate knowledge focusing on connections rather 
than on technical details and to blur curricular boundaries. 
Being able to effectively apply and use lessons learnt– as 
well as the OERs produced - to approach more and more 
successfully such a complex and topical matter as energy 
planning, remains an open challenge.
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