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CONTEXT

Environmentaldegradationis occurring on a global scale and Lebanon is not an exce
Environmental damage in Lebandras reached critical level®roblems in relation wit
poor air and water quality, inadequate treatment and disposal of hazardous waste
contamination, and deforestation are among the most severe environmental threat
the countryis currently facing andhouldbegin to effetivelydeal with.

One of the challengeasstipulated through sustainable developmergto meetthe need:
of the present generation without undermining the ability of future generations to r
their own needs Sustainable construction, in particuldas a concept that is gaini
importance in Lebanon. In this context, green buildings are an example of soltet
deliver high quality buildingg/hich can minimize environmental impact and resour
RSLX SGA2Y 6KAT S S ybKihgyAcnkdifdgitoI2NIB SdylL JI oydiahaf CRY
Environmentally friendly buildings, as opposed to conventional ohese a highe
constructioncosfa 2 N G KFy ¢m?: 2F GKS NBLEZ2NISR

to 21%. Two studies found that green loiigs cost less than their conventio
counterpartg) but present lower operation cos30-80%° operational costs savingap ¢
result of the efficient use of utilities in terms of energgnd water consumption and
reduced waste production, while providing a healthier space. Due to its higher const
cost, choosing an environmentally friendly building is still not among the prioriti
property buyers Today, green buildings can be ideled at a price comparable
conventional buildings and investments can be recouped through operational cost ¢
and, with the right design featuresancreate a more productive workplateSimilarly
constructors are increasingly aware of the dafial requirementgo certify their building
& W3IGWES tyiad the production and construction concepts are still new tc
Lebanese community, consultants, assessors, and NGOs have to play a majo
encouraging clients to turn green and nag the public awareness about the impac
sustainable development on their social and economic welfare. Once the Lebasmse
are well informed about these advantages, it will only be a matter of time before
green projectsare constructedand ircrea their share of thaeal estate market.
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| L NTRODUCTI| ON

For nearly two years now, Lebanon has been assailed by compounded apsasfically
an economic and financial crisis, followed by CGMand, lastly, the explosion at the F
of Beiruton August 4, 2020 Today the dollar exchange rate has led to an increase |
prices of materials, the& scarcity and the inability to import thenThe banking sectc
whichhasinformally adopted strict capital controls, has ceased lendingsmot attracting
newdeposits.The decrease in purchasing power, doial impacbf whichmore than hal
0§KS O2 dzy i NEstaivlikel2bklokttHe povertylinehas per the World Bank rej
andthe sizure of depositors' money in bankave affected theonstruction sectomostly
new construction This has unfortunately trickled down to the workforce wit
unemployment and immigration reaching highthe latest yearsin the period betwee
2018 and 2019, the unemployment rate in Lebanon increased fr14% to 29.6% During
the middle of the crisis, the same report by the Central Administration of Statistics s
thatay SFNXI & | GKANR 2F GKS FFOGAGS 1 062!
The current net migration rate for Lebanon in 202220.553 per 1000 population,
24.28% increase from 2021. The net migration rate for Lebanon in 20211#%&38 pe
1000 population, a 32.06% increase from 2020 has actually weakenedsome 7(
professions directly related to the work of engineers and contractors at a time tiese
is dire need of reversing the faltering and traumatic economic cycle which undénk
political, financial and monetary probleras declared by thehaiman of the Syndicate
Contractors of Public Works and Buildihgs

! InternationalGBC.org

2 Luay D., Kherun A., 2016; Energy and Buildings, ELSEVIER, “Green buildings cost premium: A review of empirical
evidence”

3 WorldGBC.org

4 The World Bank Website retrieved in: https://www.worldbank.org/en/country/lebanon/overview#1

5 Central Administration of Statistics in cooperation with the International Labor Organization report, 2022

% macrotrends.net

7 Arab News: Interview with Maroun El Helou, the chairman of the Syndicate of Contractors of Public Works and
Buildings

9
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Furthermore,as per the World Bank repo021> | yywnddh@ human tragedy, tt
impact of the Port of Beirut explosion has had implications at the national level, des
geographD £ O2y OSY (NI GA2Yy ® ¢t StRicturaRvRineiadlitie]
which include lowgrade infrastructure a dysfunctional electricity sector, water sup
shortages, and inadequate solid waste and wastewater managemastwell as wee
public inancial management, large macroeconomic imbalances, and deteriorating
indicator<.

Green building, or sustainable designits basic definitionis the practice of increasing t
efficiencythroughwhich buildings and their sites use energy, &atnd materials, and
reducing impacts on human health and the environment for the entire lifecycle
building. Across the world, governments and businesses are recognizing the vall
voluntary assessmerfor mandatory in some countries)ethoddogy for buildings that au
ecofriendlier® ¢ KI 0 YSGK2R2f 238 A& 0SAY 3IThese fad
have prompted the creation of green building standards, certifications, and rating s\
aimed at mitigating the impact of buildisgn the natural environment through sustaina
design

In Lebanon, lie concept may be relatively new; nonetheless, various green projects
already been implementedn fact, Lebanon has been under reconstruction since 1
after a decade and a hadff civil war thatdevastatedits infrastructure, economy, ar
environment.Whileunplanned areagareas with arbitrary planningjonstitute eightyfive
percent of Lebanese territofythe majority of the new buildings and renovated buildi
have beencompletedg A 1 K2 dzi Gl {Ay3 Ayid2z O2y aiRS8d
percent of the buildings in Beirut are wrongly orientaald attract unwanted sunlight ar
heat, that prompt residents to turn on their air conditionétsas reported by professiai
engineers.

Development decisions for Green Builditg$ore the actual crisigelied solely on financi:
incentives and thdluctuationsof the real estate market.

8 The General Directorate of Urban Planning: Arbitrary Practice Between the National Master Plan, General Master
Plans, Exceptions, and Decisions

9 Eng. Khaled El Rassi, Lecture LAU, 2010 retrieved in: https://www.lau.edu.lb/news-
events/news/archive/green_buildings_and_electronic/

10
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In the past, he governmenhadfixedthe electricitytariff based orthe price ofa barel of
oil being$20, up until the beginning of 202 . In 2022, the cost ofoil skyrockete
worldwide to $70 or $80per barrelas a direct consequence of tHeussian invasion
Ukraine Lebanon felt the aftermath of such an increasédiag to the factthat the
Lebanese government remed all fuel subsites causing further struggle3hus, linging
forward and adoptingenergy efficient measures bemes a necessitytaking intc
consideratiortheir positive impact on the environment and public health. Mwrer, facing
increasingblackout periods and unaffordable generatobills, has favored an increas
interest in alternativeand more sustainable energy sources. Peoplesasn to beshifting
to solar power, seeking independence from an unreliable gawermntal power grid.
This report ais at assessinghe current fiscal incentives and regulatory framew
available in Lebanon that promote green building ratggtemsand certificatiors, in the
light of the estimated cost difference between green and 1gpeen buildings

| APPROAESAND METHODOLO

The overall approach that describes the methodology of the assessntbat was
conducted and reported by the team of experis,detailed inthe following paragraph
Assessingsreen Buildings in Lebanaannot be achievedwithout conductingthorougt
researcton relevant documentgas well agvaluatinghe severakopicsthat will bedetailec
further in the report Various stakeholders &re identified in each arealong withtheir
current involvement in te advancement of policy, regulation and programs relate
building performance.

1 Existing Regulatory Instruments for Green Buildings inah@b includin
legislations,policiesand incentivesaffecting energy efficiency, renewable enel
environment andgreen buildings. Particularlyg review ofthe Lebanese Buildil

10 Historical Fuel Prices in Lebanon, retrieved in www.thefuelprice.com

11
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Code highlighting the obligations mandated and the incentives offered b
constructionlaw¢ KS &+ {1 SK2f RSNBE Q Y LI y Actok
played a major role in settingreparing, financing, reviewing, approving, apply
monitoring and evaluating such regulations and polieied it is listed infable 1. A
list of questions wasdrafted for the interviews conducted @{person and/or online
with the different& G | | S Kr2freRebthtiie® Their feedback, clarifications
recommendationfave been integrated in the assessment and mapping gbttiey
and regulatoryroadmap for thepromotion of greerbuildingsin Lebanon

Existing Technical Instruments fd&reen Buildings, Energy Efficiency, En
Performance and Renewable Energy in Lebanon including the Rating Syste
DNBESYy [l6Sftazr (GKS {dFyRFENR&axX GKS
documents about green building certifications in Lebanotuliag previous studie
existing green labeling certifications (ARZ 1.0, ARZ 2.0 GrassMED, EDC
BREEAMetc.) and the technical standardization, the criteria for green buildings
conducted in this part. Interviews were done -ferrson and onling with the
different actorstasked withthe preparation, implementation ahevaluation of suc
instruments. The list of stakeholders interviewed and their role in this are
detailedin the Tablél.

A thorough review and assessment of the financiamieavork (past and ongoin
was elaborated and reported: (Banque Du Liban) BDL circulars, subsidize!
financial institutions contributions (i.e. AFD, EBRD, IFC, etc.), other projec
initiatives. All stakeholders were approached for an interviewcluding
representatives from BDL from whicle responsevas receivedFindingselated tc
this sections are based on desktgsearch

The status of green building constructions and certificatizas evaluatedn ordel
to assesstheir sustainable achievements using several catédrom design to
construction implementation. This assessment wagperformed using tw
complementary methodologs. The first approach consisted reviewing all th
available information regarding thexesting certified green buildings in Lebal
along with their implementation detés. The second approach consisted
conducting surveys targeting various Lebanese parties deemed as key ple

12
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escalating the concept of construction from shtetm targets of economy/prof
making to a global lorterm sustainable development that ensures the welfar
the current and future generations. More precisely, two online surveys

conducted during this study. The first survey was addressec
consultants/asessors/developersThis survey gathered informationtilized to
identify the drivers and the barriers of the green building sector in Lebanon ani
iImpact on the decision of obtaining a green building certification. The outcol
this survey would mvide vital information for setting up relevant policies regart
green building certification. The second survey was addressel
managers/occupants who live/work in green buildings and gathered informr
I 62dzi 200dzLd yiaQ O2 Y A petioEmantdS Ao Sdapti
behavior¢ KS &Gl 1 SK2ft RSNBEQ YIMLIAyY3I Aa f

Tablel: The stakeholdesmapping for Green Budings in Lebanon

Stakeholder Role
The Parliament Committel Passin@nd ratifying the necessary laws needed
of Public Works, Transpor de-risk renewable energyenergy efficiency an
Energy and Water green buildingsimplementation in Lebanon an
removing any potential legal, institutional ar
constitutionalbarriersthat might arise.
The Ministry of Energy an Responsible for the national electricity utility (EC
Water (MoEW) YR 20SNERSSAYy3 [Sol y2)
papers, national action plans, efting necessar)
policies, regulations, decregslecisionsand the
needed mechanisms to support  th
implementation of itsapproved plans and polic
paper,in relation to meeting the Energy Efficien
(EEand Renewable EnergRRE}argets.
The Ministry of Environmenf TKS K2 aid 2F [ Sol y2y Qa
(MoE) and overseeing the majority @limate change ant
environmental projects in Lebanon. The ministry
also the National Focal Point for the Montrg
Protocol and activities carried out under tl
Montreal Protocol. The ministry is responsible
setting refrigerant quotas tookal suppkrs. The
Mo9 O22NRAYIGSa I ff S
commitments to internationally agreed targe

13
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such as the COP Paris Agreement. Additionally
MOE is also concerned in supervising i
monitoring all Strategic Environment
Assessments (SEA) arnvironmental Impac
l 3aSaavySyida 69L! D NX
implementation.

The Council for
Development and
Reconstructior{CDR)

The CDR is the central institution when Q@
considers landise planning initiatives led by th
State. It was the conductoof the postwar
reconstruction project. It directed the Nation
Physical Master Plan for Lebanon

The General Directorateof
Urban PlanningGDUP)

Administrative unit of the Ministry of Public Wor
the main official actom the field of urban and lang
use planning in Lebanoifihey develop designs ar
systems for cities and villages (their scope
application - purpose - preparation - effects)
implement designs and regulations for cities a
villages main decider in buildinggsmitsX

Local Authories
(Federations and
Municipalities)

The public authorities that hee the role at loca
level, and as per the Municipal Lawf, protecting
and promoting the environmeniThe municipality
as an administrative control body to maintg
public order, was granted by law, in accordar
with the amendments related to development al
reconstruction, a supervisory authority, either in
capacity ofgranting certificates or liceses,or a
construction  certificate, a certifate  of

7

O2yF2NX¥AGEIXDD

Electricité Du Liban (EDL)

The legal institutiorgranted sole responsibility fc
the generation, transmission, and distribution
electrical energy in Lebanoit is also responsibl
for implemeningthe netmetering mechanism an
providing technical support.

Orders of Engineers and
Architects (OEA)

The national organization hosting engineers 4
architects in Lebanon. Tloederregularly publisks
reports and studies on energy perforn@an in
appliances and buildingand participatein the
setting of standards and Criterion for t
construction sector in Lebanon

14
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The Lebanese Center for
Energy Conservation (LCE

A not-for-profit organization in charge of
supporting the MoEWad setup naional strategies
implementing RE&EE initiatives. The LCEE a%
the technical arm of the MBW in all issues relate
to renewable energy, energy efficiency and gre
buildings.

TheLebanese Customs
Authority

The authority in charge of controlling ti@ports of
appliancesand materialsProviding data on import
and exports of equipment, materials for gre
buildings and refrigerants.

UNDPCEDRO 5

An EU Cofunded, UNDP managed projectin
partnership with the Ministry of Energy and Wats
It includesseveral sustainable energy projects th
are designed to further mature the local mark
including energy efficiency and renewable ene
demonstration projects for private sector buildin
and facilities and renewable energ
implementations in public bildings in support o
0KS RANBOI AYLX SYSy i
Sustainable Energy arithvironmental Action Pla
(SEEACAP)

LIBNOR

[ SoFy2yQa NX3Idz | G2 NE
standards and potentially labels for green buildir
and appliances

The Industrial Researc

Institute (IRI)

National authority for the testing of industri:
equipment and appliancesresponsible for the
implementation of HQE rating system (CEDRE
Lebanese version)

Lebanon Green Buildin

Council (LGBC)

An organization woking to promote the
sustainable building industry of an internatior
level. Identifying and promoting procedure
methods and solutions for the design, planni
construction and utilization of both new building
and major renovation of existing buildisgthat
achieve the goal of sustainabilit¢ertifying (AR
1.0 and ARZ.0) the buildings that achieve the fixé
rating levels and meet the requirements of
sustainable built environment. Developing

promoting industry  standards, education

15
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programs and design practices, targetin
professionals related to  environmental
responsible buildings, individuals and teams, an
all phases. Conducting research and educatig
activities and engaging in lobbying efforts
promote green building practices arefislation

Association Libanaise pour
al AGNAAS RS
t EQvironnemen{ALMEE)

Involved in a wide range of activities related
adzadrAylrotS LINF OuAOSa
local and regional levels, committed to bett
handling of multiple issues and technologig
associated with Energy and Environment, not jus
Lebanon but also across the Miterranean Basir
and worldwide. Itsoverriding goal is to develoyf
increase and promote scientific methods a
means contributing to bettermanagement of
energy and related economic policies. Certify]
(Grass and GrassMED) the buildings that ach
the fixed rating levels and meet the requireme
of a sustainable built environment in Lebanon g
the SouthMediterranean region.

Green Buildig Assessors
and Experts in Lebanon
(EceConsultingAssociated
consulting EngineerQuali
consult Green Power
Generation Energy
Efficiency GroupFree
LancéNBA X 0

Assessors of the Certified Green Building Projeg
Lebanon (sample for each label: LEBREAM, AR
| v 92 9 FrDfésxianalswho undertook the
assessment procesfor the certification of the
green buildings

Experts in Green Buildings

Engineers and researchers who promoted &
developed green building projects and helped
developing the local green rating systems

Lebanon.

Universities and NGOs

Responsible for providing green education g
spreading awareness in efeendly constructions.

Banque Du LibaBDL)

Providing and supporting subsidized loans
green financing mechanisnigr energy projects a
well as setting the necessary initiatives for it, S|
as NEEREA.

16
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Green Materials/Equipmen Retailers and sellers of efficient appliances :

Suppliers green materials/ equipment in both retail ang
wholesale
End Users Households and other users buying and using g

buildings/apartments/housesefficient appiances,
green materials anéquipment.

One of the conclusiadrawn in the present reporhighlights the limitations that prevent
Green Buildingpplicationsincludinganalysiof the financial environmengynderstandng
of the legal, financial, technical amstitutional constraints and barriers, and identifcation
of gaps/tasks to solve and/orto overcome.Lessons learned and expectations from the
different interviewees were detailed in the end of this deliverable that helihnerefore
framing in an adequate manner the work to be conduc{eshdmap) in deliverable 3 ¢
the project.

| IEIX.1 sRiega | altnosrtyr u me n
Green Bui hdLefganon
Legi sl ati ons, Pol I ci

Buildings are responsible for energgnsumptiorandraw materialautilization. Particularly
Green Buildingsonsist d conserving energy anmdaterials byfocusing on eargy efficienc
measures and technologiesenewable energyfor heating and electricity productiq
passive effect of the envelep building location and orientationconserving natur:
resources,managing waterproducing healthieindoor environment,using eco-friendly
materials producing less wastand integrating green sites The findings presensome
existinginsights for policy makers to improweilding construction andccupancythrough
enhancing energy and environmental decisionghus promoting Green Building
applications An overview 6 the existing regulatory framework related to each topi
detailed and evaluated in this paragraplne various laws, decrees, ministerial decisi
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and other actions of the Lebaneggovernment concerning theGreen buildings are
considered as well as other fields aiming at the same objective of the latter, and |
under its criteria, namely the use of renewable energiesergy efficiency ar
environmental impact of buildings.

1. Green Building Regulations almtentivegBuilding Code)

To date(May 2022), no specific regulations intended to set ¢ineen buildingriteria ol
to certify them or to encourage this type of construction, exist in Lebanon. How
throughthe Lebanese Council for Green BuildingBC% created in 2008, K S & !
& & a4 0 S Yafinchied %2011, in collaboration with the International Finance Corpor
(IFC), an organization of the World Bake ARZ rating systenmaigertification system ft
green buildings adapted to the Lahese context, which covers: orientation and desic
the structure, materials, quality of the interior environment, optimization of operation
maintenance, and reducing waste and toxicsany casgthis certification system, as w
as its new versin (ARZ2.0) of2022 , have not been adopted by the State, probably dut
a lack of consensus around this system, especially among architects and enginee
of whomfear that theconstraints (multiplicatn of certification conditiond} contains will
be used as a pretext to refuse building permits (if some of these conditions are no
or that they do not give the opportunity to those who issue these permits to be
demanding in terms of bribeis order toagree to override these conditiorrequired by
ARZ 2. Rating systems applied in Lebanon will be detailed in sedWon
Accordinglythe ecological character of buildings in Lebanon is constantly being eva
according to criteriarequested byinternational certification systems, suchs LEED
BREEAMHQEor EDGE. Consequently, the regulations relating to green building «
appear in Lebanon in a document specific to the latter, but in the form of articles tha
been taken from laws and decrees that regulate construction, the protectior
Sy @A NP V(tHeS hebaKese construction law since its legalization in 2004 t
modifications done by laws and decrees in 2005, 2007 and)20B2se articles thaare
summarized in theollowing sections relate to thermal insulation, the importation
equipmentefficiencyandfavorable to the protection of the environment, tlellection o
rainwater,andthe shading devices
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1.1. Rainwater Collection Tanks

Rainwater collection inot mandated in the Lebanese construction law, ym
paragraph of article 13 of the Construction Codéaw 646 of 11/12/2004! which amend
decreelaw 148 of 16/9/1983 (building law), is mentioned among the conditior
obtaining the building permit, thd G KS KF oA Gl G aXYdzad ¢
distribution network, or [otherwise] build eainwater tank for domestic useX € Tdrerefore
the construction of arainwater tank is not legislativelyconsideredas an ecologic
condition for combating te waste ofwater resources, but as an alternative to the pu
water distribution network, in the event that it is lacking
Recently the Law 262/2022 aims to incentivizenew buildings to integrate renewab
energy for their own green electricity productioyet it mandates tocollect rainwater for
domestic usagand treat sewage water.

1.2. Building Envelope

1.2.1. Double-wall, Roof and Thermal Insulation

The thermal insulation fothe building consists in creating an envelope around
construction, in order to guarantee the occupants a comfortable temperature, wi
having to consume a lot of energy, which limits energy waste. Thus, thanks to the t
insulation, the inhallants are protected from the cold in winter, and benefit fror
sufficiently cool temperature in summer. At the same time, thermal insulation rec
energy bills (therefore achieving savings)addition tothe emission of greenhouse gas
Thermal insudtion is indicated in two paragraphs afticle 14 of the Building Code (Law
646 of 11/12/2004 which amends decretaw 148 of 16/9/1983 (building law), namely:
- Paragraph 5 which stipulates that they "are not counted in the exploitation coefficiel
the horizontal surface (% of the horizontal surface of the building in the area of the
and in the factor of the overall exploitatiqfoof the builtup area of all floors in the lal
I NBlF0O wX63X gl 0SNLINRP2FAY 3 | YR theiktlididéss toe
y2i SEOSSR pn OYS: | & ¢Sttt & GKS GAf ¢
insulationvoluntary but not mandatory

11 Lebanese University, Legal Informatics Center: Building Law 2004 (www.ul.edu.lb)
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- Paragraph 7 according to which "the double walling for thermal insulation, in case it €
it is not counted in the operating coefficient of the horizontal surface, and in the o
2LISNF GAy3 FILOU2NE LINPYARSR GKIFG Ada&a 0
It incentivizes building owners to integrate thermal insulation in a double (waluintar
and not mandatorywhich will give a protective layer that reduces the energy const
for indoor airconditioning without losing additional areas in the genemlrface
investment factor The mplementation of the Law 646/2004as explained ithe Decree
N° 15874/2005'2, more specifically for the roof insulation in tlaeticles 8 and 12, and ir
the Decree N° 617/2007*3 article 12, considering the roof insulation as an extrusion w
less than 50 cmandthe allowable dimensions of the double walermally insulated.
These articles cometo explain the application of the allowed extrusion, including

insulation and external double walls and insulation. This article determines in additio
in the event of benefiting from the above provismrthe glass in the external doors ¢
windows shall be of a double typédowever, nothing is indicated in the Lebane

legislation on the nature of the insulators (mineral, synthetic, natural, etc.) to be req

1.2.2. Shading Devices

Extrusions areonsidered as external shading devices in a building that helps c
the amount of sunlight admitted into a building thus reducing building peak heat ga
cooling requirements anonprowve the natural lighting quality of building interiorArticles
8 and 12 in the Decree N° 15874/2005 determine and explain the parts of the buildi
envelope that are considered as extrusions such as dker sanopies in the grounddor
(allowed at least 30cm from theide walk limiroad side); the sn bloclers, X (maximun
allowed from the buildf 3 Sy @St 2 LIS utnscreény and curkainsiol Sdevi
(maximum allowed +3m from the envelope and distanced at least 50 cm from sic
border or F NEY GNBS G NHzyl Arck r8oks Aektiusfo®1005m) Xhosk
extrusions as per article 8 are the parts of the buildings whose area is not includec
calculation of the investment factors and the number of flgos&ylights (transparer
ceiling areaare considered only once in the calculationtbé investment factor as per tt
article 12. Thisncentivizes the integration of shading devices in a building.

12 | ebanese University - Legal Informatics Center: The Applied Decree of Building Law 2005 (ul.edu.lb)
Bhttp://legallaw.ul.edu.lb/LawArticles.aspx?LawArticlelD=1065754&Lawld=212422
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1.2.3. Daylight savings and Indoor Air Quality
The technical conditions to ensure the extent of the sightamg determined irArticle 9 of
the Decree N° 15874/2005. The extent of sighting ensures the daylight integration anc
natural ventilation in a room. It is mandatory for every room except the one mentior
Article 9.3 where mechanical ventilation is required to improve the indoor air quality

1.3. Solar Energy Incentives in the Construction Law

The Law 262/202hcentivizesduildings to integrate photovoltaider their self greer

electricity generation by permithg an additional floor with a sloped roof tha not
includdad in the general investment factor and the number of floors and heights allow
the area with some required conditions. One of the conditions mandates a total b
roof with at least 15%fahe sloped surface covered with PV.
It is also necessary to mention that the Orders of Engineers in Lebanon annot
decision from many yearstified, somelocal authoritiesntegrated this decision ia loca
municipal decision maikg it mandatory,such as, but not limited to the Municipality
Kornet Chehwatt.

1.4. Environmental Protection in the Construction Law

Article 13 of the Construction Law 646/20Carifies (i K I & Thiews¥ages ¢
construction, occupancy, and demolitiomgcessarymust take into account the principl
of environmental protection and the sustainability of its natural resources (water, air
and living creatures) as defined by Law No. 444/2002 (Environmental Protedtbmg
protecting the environment is one @fhe major goals of the Green Building concetil
needs to bdurther integratedin the Lebanese Constructioaw.

14 Municipal Decision No 91/2010 — Kornet Chehwan
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1.5. Energy Efficiency Building Code

In general, and as per many testimonials Lafbanese engineers anéxperts, he
construction n Lebanon has veryw standards in terms of certain aspects such aw
significantthe waste of energy isThe Lebanon Building Code report of the Guideh
(2021}° described the construction in Lebanon as constructed imon-energy efficien
way in its vast majorityyhich results in a poor energetic quality of the buildings.
As perthe BUILD_ME project (2016-2018), there are several challenges linked tioe
enforcement and implementation of an Energy Efficiency Building Code (EEBC)
success to promote efficiency in the building sector in Lebanon This was the sub
BUILD_ME project (2019-2021) that aimed at defining the regulatory and im@mentation
gaps in reference to the implementation of the EEBC and provide conc
recommendatios on how these gaps can be filled and pave the way for its effi
iImplementation.

1.6. Sustainable Building definition as per the law

The article 66 of the General Budget Law 2019 defined the sustainable buildings
onesthat fit into specificenvironmental, social, organizational, and energy requirernr
push towards sustainable construction. However, it does not tackle tecl
specifications.

2. Renewable Energy Regulations and Incentives

In most countries, buildings represent 30 to 40%aaél final energy consumptidfi
Buildings are the places where people spend most of their amwhere they consum
most of the electricity.

Green building networks have experience in communicatingiatie impacts of building
and in setting workable standards to reduce that impact. An increasing number of

15 https://www.buildings-mena.com/files/LBBuildingcodereport.pdf
16 www.iea.org
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building standards are now explicitly recommending that all purchased electricity ¢
be renewable. The LEED Standard even goes fufth@r9 5 R2 Say Qi 2 dz
energy, but to ecdabelled green electricity (Greemy EKOenergdylabel...), guaranteeir
that the purchase has a higher positive impa&ttually,renewable electricity in a Gre:
Building is an essential componentnstdering the conservation of resources anc
energy production without the incessant noise and pollution of the diesel pi
generators.

Apart from their satisfaction with an essential criterion of green building, namely
positive house" or "the psitive energy building" which produces more energy the
consumes, renewable energies represent today in Lebanon almost the only alterne
solution to its electricity crisis which dates back more than four decades.

In fact,Lebanon suffers from dejation in its power supply, which has reflected negati
on the performance of its economy and the welfare of its people. Because of this, ele
supply is one of the major political challenges facing Lebanon over the coming dec:
Electricté Du.iban (EDL) was founded, by tecree N° 16878/1964, as a public institutio
with an industrial and commercial mandate under the control of thaisry ofEnergy ant
Water, and granted sole responsibility for tgeneration, transmission, and distribati of
electrical energy in Lebanoihus,the electricity sector is monopolizeby EDL tha
currently, controls over 90% of the formal Lebanese electricity sector (including conc
in North Lebanon). Other formal participants in the sector include hydroelectric
plants owned by the Litani River Authority (public companyngcessions for hydroelect
power plants owned by Nahr Ibrahim and Nahr Al Bared (private companies) that s¢
electrical production to EDL. In addition, there are distribution concessions in Zahle
lfSeX YR . KIYRZ2 dzy ®opply KaS ben2intnfsisieit Sirice tBeyl¢
1990 civil war, but has drastically degenerated in the past two years as a result of ¢
deepening financial crisis.

The electrical capacity shortage has created an informal-bpcgelfgeneration syster
and days a complementary role that is participating in assuring nearly 100% electrif
together with EDLThis dditional production comes from privately owned backdipse
generators thathave beenoperating for yearswithout any regulatory or legislate
framework andhat cost consumers billiaof dollarper year Due to a lack of reform ai

1717 www.ekoenergy.org
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investment in this sector, the production of Electricité du Liban (EprEgently, and eve
before the criseg¢economic, financial, monetary and bankitigg country is going throug|
is still not ableto meet 60% (1800 MW) aff K S O 2 dzy (i N&awngtheReStY(126!
MW) to the private generator¥. In 2019, generators powered 84% of households di
rationing hours, representing an informal market of $2 billion a y&&hile the averag
price perkwWh for an individual generator, i$0.20, and varies from $0.25 to $0.81 a
consumer subscribing to collective or neighborhood generatohsdeed, these electrity
prices are among the highest in the world. Similarly, for almost ag/sacond half of 20z
till the first half of 2022 (report date)the EDL has been providing only 2 to 4 hou
electricity per day, due to a lack of official foreign currencyeress to import thefuel
needed to produce this energwhile the energy produced by the generatarsstsarounc
$0.35.

NeverthelessLebanon is ranked among the countries rich in three sources of rene
energy (solar, wind and hydro). Similarly, thestcprice of electricity produced throu
these energies is far lower than that paid by the Lebanese for electricity producec
fuel: solar energy cost$0.087 and $0.1per kWh,?°. However, although the exploitati
of renewable energies is currentlyne of the fewavailableresourceshat could assist |
overcoming the electricity crisis, and meet critical criterion ofecological building the
LebaneseGovernmentefforts remain insufficienfor almost20 yearsnow, which willbe
elaboratedin the following sectioa Thus, only 2% of the electricity produced is thrc
renewable energies (solar, wdrand hydraulic}.

2.1. The First Milestone of Privatization

In 200Q the Lebanese government began to prepare for the privatization of the e
sector. This included the signing of a contract with the French banking giant BNP P
order for the latter to act as a financial advisor in matters of privatization. bEmd was
tasked with drawing up the shorto medium-term development strategy plans for t

18 AYAT, Carole, Leveraging the banking crisis to finance electricity reform in Lebanon, Issam Farés Institute for public
policy and international affairs, October 2021

19 https://theconversation.com/lelectricite-un-implication-clef -of-the-lebanese-crisis-144217

20 https://www.rouchenergies.fr/photovoltaique/ce-que-vous-devez-savoir/blog/combien-coute-l-electricite-solaire-
photovoltaique.html

2! International Energy Agency (IEA), 2019
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privatization of the energy sector, proposinggal and regulatory framework, thuglpinc
to identify options for investment and scenarios for the implementatad the propose
plan. This idhe Law 228 dating from 31.05.2000 relatedto “The regulation of privatization
operations and the determination of the conditions and areas of its application” that was
adopted at that time this law is discussed hereaftasit formed the basis or the lec
reference for later Lebanese regulations, which advocated a privatization of the rene
energy sector. This law, which createHgh Privatization Council”, attributes to it, in it
article 5, powers, the most esséial of which are: the proposal of the general privatiza
policy, and the means of its execution (paragraph A); the development of a timete
the public bodies it intends to privatize (paragraph B); the valuation of the assets o
organizations F OO2NRAY 3 (2 AYUSNYFGA2YyIlf FA
As for the principles or conditions which must hold the privatization operations, dhe
detailedin article 8 of this law, as follows: to ensure competition in the activitidseve i
Is judicious (paragraph A); the protection of consumer interests with regard to price
the quality of goods and services, through supervisory bodies, in areas where com|
Is present(paragraph B); the preservation of the rights of theioaal workforce workin
in the public body to be privatized (paragraph C); the protection of public money, th
the evaluation of the assets of public bodies, according to international financic
economic criteria (paragraph D); give citizens thand® to participate in the capital of t
LINR @ AT SR 2NHIYATFGA2Yy>Y G2 | @2AR (GKS
Note that this law makes no reference to the privatization of the renewable energy ¢

2.2. Privatization in the electricity sector

The privatization of any public sector/enterprise in Lebanannot be done withoug
robust / clearlegal platform. For this purpose, Lebanese legislators passed Law 2.
general privatization guide, and thavent further by ratifying Law62,which opened the
way for privatization of the electricity sectoHowever, onthe legal front, EDL is r
considered currently ready for privatizatioinrespective of law number 462. It wz
expected that the adoption of law 46&ould contribute to accelerding the process (
privatization in which it states theeed to establish a‘National Electricity Regulatory
Authority” (NERA) that hasn't been established yet. Withotlhie NERAnN place, there |
not an authorizedbody who has the right to issue a licenfr an independent pow
producer.
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This privatization was planned for thesfitime in Lebanon, through #law of “regulation
of the electricity sector” NO 462 of 02.09.2002. The reasong needsfor thislaw appeain
its preamble as follows:

w 9 fcify @ & Mfal strategic good. Therefore, the private sector must participate
production, transport, and distribution.

w tNARGFOGATFGA2Y g2dz R | f-fingnge itsi &gBipmént, &
gradually reduce the financial burdentbe State due to its deficit.

w !dziK2NAT Ay3a (GKS LINAGFGS aSOG2N) G2
projects in the electricity sector leads to a reduction in public debt and the volul
employment. Similarly, this creates a competitwkectricity market, which ensures t
latter at the lowest cost and with the best efficiency.

To this endarticle 2 of this law lays down the rules and principles governing the elect
sector, as well as the role of the State in this sector, andrdles for its privatization,
the privatization only of its management, entirely or partially. Similaricle 7 of this law
provides for the creation of &National Electricity Regulatory Authority” to which 16
powersare attributed inarticle 12. Amongthese powers

w 5S@St2L) F YFAGSNI LIXLFyYy F2NJ 0KS St SO
distribution (paragraph 1)

wlncentivizeinvestmensin the electricity sector (paragraph 3)

w9y adz2NBE O2YLISGAGA 2 ¢l takfg or Hokcbrapetdive prices (9&agiay
4)

w{SId I OSAftAYy3a LINAOS F2NJ GKS LINPERdzO
(paragraph 6)

WDNI yi GKS LINAGFGS aSO02N) Ay@dSadySyi
(Paragraph 9).

As thisNERA was not created, due to a lack of consensus on this subject in succ
governmentsarticle 7 of this law was amended by Law 775/2006 stipulatingthat until the
creation of the NERA, and for one year temporary licenses and permits to pr@
electricity can be granted bgecision of Council of ministers upon the proposal of the
minister of Energy and Water. The problem is that no new licenses were issliagasalsc
amended later by law 288/2014, to temporarily authorize the government taant the
private sector investment permits in the electricity sectfor a period of two year,
followingthe proposal of the mmisters of Energy andrfance. Similarly, still failing to cre:
this body, three laws were issued 2014 (NO 288), 2015 (NO 54), and 2019 (NO 129), to
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extend the authorization granted to the government to issue private sector inves!
permitsin power generation.

The law hastill not come into force, and instead of moving forward in the developme
the energy sector, pragction has been in furthedecline.

Below are observatiay shortcomings othe law:

w b2 ffdz@A2Y A& YIRS Ay GKAA fl g O2y
by the private sector, through renewable energies.

w 9f SOU0NKOA thé privai BdetdeOritik bedsdld to EDL, which retains
monopoly of transmission and distribution

w {SGGAY3a I OSAfAYy3a LINAROS F2N) St SOGNR
6), is likely to discourage investment in this area, as grice could be low for soc
reasons, and makes the return on this investment insufficient.

w 5dz2§ 02 GKS € O1 2cratibn of tieNBRApotential piivGIR se o
investors do not know what to expect.

w C2NJ 0KS&S andfh @hdzsd, naNBduest2fef @aEhorization to prodi
electricity has been presented by the private sector, which indicafaduxe of this law.

2.3. Timid Initiative in Favor of Renewable Energies

The official reform plans fdahe electricity secor in Ldobanonhave beenproposed by th
ministers Fneich, Tabourian and Bassil in 2006, 2008 and 2010 respediineeB006 pla
suggested the auditing and computerization as well as the appointment of new bc
directors for EDLThe 2008 papefiocused on the electricity generation sectdihe 201
plan does not call for privatization, but the adoption of the principle of partne
between the public and private sectors. Therefore, it requires the participation c
private sector in the prodction and distribution processes

This recourse was part of the 10 "initiatives" advocated by the Lebanese gover
within the framework of its'electricity policy" of June 2010, which covelthe electricity
infrastructure,the sources andhe demand fa electricity energy, and the legal framewc
This policy projected the production of 4,000 MW in 2014 at a cost of $4,870 millio
5,000 MW after 2015. The development of renewable energies constitutesfiftte
"initiative" of this policy, which comsists in supporting public, private and indivic
initiatives, for the use of renewable energiés meet the 12% of the production «
St SOUNRAOAGE Ay [Soly2yX ¢2 | OKAS@S (K
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w ¢ Kl&inching by the Government (trough the LCEC) for an IRPpartnership .
development by the private sectdor wind farm projects
w .S3AAY (2 ailddzRe GKS FTSFraroAftAale 2F a

w 9y O02dzNF 3S (KS Llzt AO | yR thioNgh@asié S & S
w 9y O02dzNF 3S it LINAGFIGS YR AYRAGARCdzZ

Below are observations in referencedoK A & LI NI 2 NJ aAYAGAL O
LI2f AO&¢ F2NI NBYySgloftS SYSNHASAY

w ¢KAA LJ2 ElusiCedbou tedewadls eéndrgies: it devoted barely 6 lines to t|
in a 39page document; whilé& wasverboseabout other energies, especially natural g
w ¢KS YSIya LINPOARSR o6& GUKAA LRftAOS®
general andack precision.

w b2 FTAYIYOAYy3d 2N AyOSyiArA@dSa KI @S o6SS
using renewable energies; while for other energies, this policy provides many details
their costs and financing.

w ¢KSNB A& digtiorSéghrding shé explogaldn &f Salar energy, conditio
by feasibility studies, or evaluation of its usefulness

w b2 GAYSOlIofS KIFIa o0SSy aSitd F2NJ I OKA ¢
energies to 12% in the production of eleciiyan Lebanon.

For these different reasons, only 2% of the electricity produced in Lebanon in 2019, was
through renewable energies, as was indicated above.

2.4. More Advanced Initiatives in Favor of Renewable Energies

Ayear and 5 monthsfter finalizingthe 2010 "electricity policy"discussed in sectic
2.3, which neglected renewable energies in the productaf electricity, the Lebane
Government adopted onNovember 10, 2011 another policy called'National Energy
Efficiency Action Plan for Lebanon 2011-2015" (NEEAP), which provided a detaile
roadmap for the implementation othese energiesThe NEEAP includedtotal of 10
“Initiatives" four of whichtarget the development of renewable energies. These initia
are:
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2.4.1. Initiative 6: Electricity production using wind energy

This initiative provides for the development, first of all, of a wind atlas which woulc
approximately $85,000, and whose financivgas borne by the Spanish funde
UNDP/CEDR@roject whereas wird farms for the production of electricity, would
financed by the private sector. To this end, the United Nations Development Pr
(UNDP), as well as the Banque du Liban and the European Union, will offer inve
these wind farms interesfree longterm loans, within the framework of the Natior
Action for Energy Efficiency and Renewable Energy (NEEREA). Similarly, €
producers using renewable energies will be connected to the EDL network by the
2012 at the latest. As for the caqity of electricity that would be produced by the priv
sector through wind energy, it would vary between 100 and 200 MW until 2014.

2.4.2. Initiative 7: Production of electricity using solar energy

This initiative consists of creating photovoltaic (PV) and concentrated solar powe
parks. To this endhe Spanish fundeddNDP/CEDRI@ its first three phasekas develope
pilot projects for public sector hospitals and schools with capacitiesmgrigpm 1.2 to 1.
kW; the Council for Development and Reconstruction (Chd®)developed a pilof
photovoltaic park project with a capacity of 1 to 5 MW, The Lebanese Center for
Conservation (LCEC) cadrut a market study to identify wholesale @metail traders ¢
solar photovoltaic equipment; CEDRO compliettee prefeasibility study of photovolte
(PV) and concentrated solar power (CSP) parks in the first half of @@l@pordinaion
with the Ministry of Public Finance® the development of financial incentives for 1
import of photovoltaic equipmentensuingthe financing (aid and loans) necessary for
installation of the first PV park in Lebanon in coordination with the Counc
Development and Reconstruction (QDRIlectricity of Lebanon (EDL) and donorsthe
first half of 2012; the adoption of a decree allowing the connection to the EDL netw
producers of electricity produced using renewable energies, by June @#&&copton ol
a package of regulatiomsecessary for the implementation of the concept of meétering
08 WdzyS HnmoX

Thus, according to this plan, the installatiolhphotovoltaic parks and/or CS®IPPby the
private sector, should allow the production of electricity at a capacity of 1206oMW b
2014.
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2.4.3. Initiative 8: Hydroelectricity production

This initiative consists of increasing the share of hydroelectricity, through the mainte|
rehabilitation and/or replacement of existing hydroelectric power plants; the creati
others by BOT; and construction of water dams; knowing that the effective produci
these plants is 190 MW, while their production capacit®4d4 MW. Thus, the productic
of the Litani, Nahr Ibrahim and Bared power plants is only about 4.5% tdttieslectricity
production in Lebanon.

As for the means provided by this plan (NEEAP), to increase the share of hydroele
they are as follows:

w 9y O02dzNF IS GKS LINAGFGS aSO02N) G2 LINEP
micro-hydraulc projects.

w ¢KS NBKIFIOATAGIGAZ2Y 2F SEAalGAYy3ad LRgE
between 20 and 30 MW by June 2013

w ¢KS AYONBlFaS Ay GKS LINBRdAzOGAZ2Y OF LI
2012.

w [/ 2 YL} SiA 2ty stugyFor the irstallatdriod tivd hiydroelectric power stati¢
in Kadisha.

With regard to the financing of the rehabilitation and construction of new hydroele
sets, it woud be provided by the Lebanes®&rnment and other donors.

2.4.4. Initiative 9: Geothermal energy, energy recovery from waste and other
technologies

This initiative aims to reduce waste, by transforming it into energy, and to prc
geothermal energy for the production of electricity. To achieves¢tobjectives, the plar
(NEEAP) provides for the following means:

w 9y O02dz2N} 3S GKS LINA 4oy SHNBO & 2 NUSOK Y P R
generation, and carry out a study on geothermal energy.

w 9y O02dzNIF IS GKS LWzt A0 FYR LINANGFGS &€
electricity from waste
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w /2YLX SGS GKS o0A2YIaa adNraGdS3e ¥F2 Nwhs
financed by theSpanish fundedJNDP/CEDRO projegh its first three phasesyith an
approximate cost of $210,000

w .dZAf R SYSNH& LINPRdAzOGA2Y dif5itdi2s MW byR2v14

Indeed, his "National Energy Efficiency Action Plan for Lebanon-201%" (NEEAP)
more seriousin terms of promoting the production of electricity through renewe
energies than the "electricity policy” of June 2010, because it is not limited to the stat
of objectives, but it provides for each of thestatements a clear roadmapgHowever
although the intentions of encouraging the private sector to participate in the produ
of electricity through renewable energies are not lacking in this plan, the specific
monetary and regulatory incentives for this participation remain absentusTor this
reason, and because of the namplementation of several actions provided for by
plan, the latter has not had much effect on the exploitation of renewable energies f
LINE RdzZOGA2Y 2F St SOUNAROAGED X

2.5. The National Renewable Energy Action Plan (NREAP)- 2016-2020

After the Paris agreement 2015 Lebanon committed, unconditionally, to reduc
emissions by 15% and its powesrdand by 3% by 2030he RE targets that are needec
reach the 2% RE share of by the year 2020. It is obvious that this proposed and a
action plan had the same goal as the previous national action plan.

2.6. The Production of Electricity by the BOT

This form of privatization of electricity production liebanon was provided for bgw
288 of 30.04.2014, in its article 2 (paragraph A) which stipulates: "Projects for tl
construction of [electrical] power plants are granted for the financing, produc
operation, and transfer of their ownership to thea&, under administrative, technical a
financial conditions, which include specifications to be developed by the Ministry of |
and Water ". This law also makes no reference to the production of electricity
renewable energies, althoughthe i8¢t (G KS € F GGSNI 61 & AYR,;
decided in June 2010, i.e., 4 years earlier. Similarly, as it does not include any regu
the BOT, this law hasot been implementedlike the two other laws that preceded it, a
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which wee presentedin previous sectionsHowever, the application of this law w
extended until 08.05.2018, by law NO 54 of 24.11.2015.

2.7. Tax Incentives

Tax incentives for the production of electricity using renewable energies, whicl
lacking in the "electricity policy” of 2010, and in the "National action plan for el
efficiency for Lebanon 2032015" (NEEAP) of 2011, were provided for 6 years lia
Decree No 167 of 17.02.2017, relating to "the fixing of the details of applicationarticle
20 of the Environmental Code No 444 of 29. 0.7.2002¢ = ¢ Krk dskussedearlier.
According toarticle 2 of this decree, benefits from the tax crediéctually from the
reduction of tax on income or profits], "the production of electricity thanks to solar, \
Ke@RNI dzZf AOZ IS20KSNXIf SYSNHASAS | drklet]
paragraph 2 C). This tax reduction is also regregsiinsofar as it amounts to 50% on
profits made on these activities during the first five fiscal years following that of the
into force of this decree, then it gradually decreases until reaching 10% in the 9l
year, as shown in Tabfe
Smilarly, equipment intended for the production of electricity using solar, wind, hydr
geothermal energy, and that resulting from the treatment of waste, benefit
"depreciation, if this equipment has been installed with the aim of reducing teetifss|
Sy S Nditielé 1, paragraph 3 D).

In addition, according tarticle 4 of this decree 167/2017, "From the first year followir
the entry into force of this decree, any natural or legal person who has incurred ex|
aimed at protecting the mvironment in a sustainable way, benefits from a reductic
income tax", according to one of the following two methods:

w wSRdzOGA2Yy SljdAgltSyid G2 wmp> 2F SE
environment in a sustainable mannar{icle 4, paragraph 1 A)

w ! LISNOSyidr3Is 2F GFIE 2y AyO02YS 2NJ
commercial professions, according to the scale in Tdplhich havebeenplaced a littl¢
further on.

Much more, benefit from the reduction of customs taxes, equipmmtended for the
production of electricity thanks to solar, wind, hydraulic, geothermal energies, an
resulting from the treatment of waste, if this equipment has been installed for the pu
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to reduce the use of fossil energarficle 7, paragraph 2 A), according to the scale includ
in Table2, which hae beenplaced a little further on

Indeed, the tax incentives for the production of electricity through renewable ene
provided for by this decree 167/2017, seem topgssuasive and plaude. However, the
conditions to be met in this decree in order to benefit from these tax advantages, se
us a littledraconian and therefore risk discouraging several investors in the producti
electricity from renewable energies.

In addition, itshould be noted that there are several ntgchnical expressions in tl
decree,d dzOK | &Y A XLINRPRdzOUOA2Yy 2F a2t NJ Sy
SELSyasSa¢ X

2.8. Public Purchase Contracts for Wind Power

In February 2018, the Ministry &nergy and Water Resources signed contracts fc
purchase of electricity from three wahenergy parks, installed in Adk with a capacity «
226 MW.Yet these parks requested the postponement of these contracts, because ¢
political, eonomic andfinancial situation:'In fact, e ministerial committee (founded
2014) had examined the offers of different companies and decided a price of 12.!
per kilowatt. However, these wind energy initiatives are significantly more expensiv
similar projects in the region and across the globe, with the global cost of elec
averaging 6 cents per kWh for onshore wind in 2017. For Lebanon, the higher cost i
due to the uncertainty in the sector, which is driving up the risk premium that coney
I 002dzy it F2NJ AYy (GKS LINR2SO0aQ FAylyOSa
have remained mostly on paper.

2.9. The Return in 2019 to the Law of “Regulation of the Electricity Sector” of
2002

This return was made througtaw 129 of 30.04.2019, whichreinstated Law 288 of
30.04.2014, whichwas presented in sectiod.6 above and whose articl@ (paragraph A)
establishes the system of the BOT in these terms: "[Electrical] power plant const
projects are granted for the financing, production, operation, and transfer of
ownership to the State, under administrative, technical and financial condititre
includes specifications that would be finalized by the Ministry of Energy \&ater
wS&2dz2NOS&a¢ o
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Similarly, thislaw 288/2014 had been extended by law NO 54 of 24.11.2015 until
08.05.2018. Thus, these threéaws of 2014, 2015, and 2019 had the functon ofextending
Law 462 of 02.09.2002 relating to "regulation of the electricity sector", article 7 of whict
provides for the creation of é&regulatory body of the electricity sector" which is the onl
one empowered to issue to the private sector, buildpegmits for power plants. Howev
as this body was not created, for lack of consensus on this subject in suc
governments, article 7 of this law wasamended by law 288/2014, to authorize
provisionally and for two years, to the government to gram private sector investme
permits in the electricity sector, on éhproposal of the ministers of Energy anddnce.
Yet despite thetriple extension of this law 462/2002, no electricity investment permit h
been granted to the private sector. Moreavehis law 129/2019 was the subject of ¢
appeal filed by 10 Lebanese parliamentarians to the Constitutional Council, because
point of view it constitutes arinfringement of 5 articles of the Constitution (articles 36,
89, 16, 17 and 65), in addtion to its transgression of the principle ¢éxception and
mitigating circumstances”.

As for the Constitutional Coungilit partially invalidatedLaw 129/2019, because ¢
paragraph B of its article 2 relating to "mitigating circumstances", and which obsured the
role of the Department of Adjudications, the Public Accounting Plan, and the Law of
Partnership with the Private Sector (PPP) (Law 48/2017). At the same time, this coun
rejected the other reasons for the appeal, including thelation of artcles 16, 17 and ¢
of the Constitutionwhich prohibit the government from granting projects.

2.10. Net-metering in Lebanon

Net-metering or net billing is an electricity metering system. It allows b

management of solar setfonsumption and photovoltaic electricity production. I
LINBEaSYyGSR a +Fy AyaStftAaSYyld aNBISNESE
produced and consumed on site, what is injected into the network, and what is drawi
the network.
Net-metering started in the United States in 1983, in the state of Minnesota, folloy
complaints from photovoltaic electricity producers, who wanted todi#e to consum
their electricity produced at different times of their production, without havingtarage
system storage (battery) which was still too expensive at the time.
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To introduce this system in Lebanon, a draft law has been prepared by the ylioi
Energy and Water, in cooperation with the European Bank for Reconstructio
Development (EBRD) and EDL, and with the participation of experts from the Le
Energy Conservation Center (LCERanesdet-Metering systemn the draft law of Marc|
12, 2022(Distributed law)are:

w !ye& LINPRdzZOSNI 2F LIK?2 {2 @2 this NekMdteriSd sgs@in b
the draft law of March 12, 202fDistributed law) in order to be connected to the E
network in accordance with the provisions @&w. 462/2002, and must pay a tax for 1
connection érticle 2, paragraph 2.3).

W ¢KS YIFEAYdzY LIK2G2@2t G A0 St SOGNAOA
at the connection pointarticle 2, paragraph 2.4)

w ¢KS &dzNLJ dzd LR Blexddthirgegted by thelslibgciibar@ozthe |
network, compared to its consumption of this network, is sold to the EDL at the end
financial year, according to the tariff that would set the latfarticle 1, paragraph 9)

w ¢ KS LINBokwdaliaik Blécichy has the right to sell its production to a consu
in accordance with an agreement between the two, and according to a price
beforehand by the sellertticle 1, paragraph 15). This marks the end of the monopoly
the production and distribution of electricity, from which the EDL has benefited until.
w LT G§KS LINPRdzOSNJ I yR GKS O2yadzySNJ 27
on neighboring sites, the electricity exchanged does not pass through the EDL r
(article 4, paragraph 4.2), which does not assume transport tax.

w hy {rfé&hd, # hekpBoducer and the consumer of the photovoltaic electricity
not on the same site, or on neighboring sites, the electricity exchanged must go tl
the EDL networkarticle 3, paragraph 3.4), and a transport tax must be paid to EDL

w id thie “Electricity Sector Regulatory Authority”, created under.aw 462/2002 whict
oversees the application of the law relating to MNeétering @rticle 1, paragraph 2). Until
the members of this body are appointed, it is the Minister of Energy \fader who
temporarily assumes the powers and tasks of #@nsty (Article 9. Provisions).
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3. Energy Efficiency Regulations and Incentives

The concept of energy efficiency, borrowed from physics, designates a set of te
and/or logisticalsolutions, making it possible to reduce the energy consumption
system, for an identical or even superior service rendered. During the first oil crisis il
this concept was adopted for an economic purpose, namely to ensure the enert
economicindependence of 0iD2 Y a dzYAy 3 O2dzy i NASad ¢ KSE
objectives were attributed to this concept, particularly the reduction of greenhous
emissions responsible for global warming, other pollutants, and the excessive neg-
renewablenatural resources.

To achieve its environmental goals, energy efficiency essentially targets three aree
W The building [housing, urbanization, and domestic equipmdmr(hal insulatior
fenestration, walls, efficienheatingand coolingsystens, domestichot water, lighting,
refrigerators, etc.)]

W Transport (private vehicles, public transport, freight),

Thebuildingindustrythat interests us here, because the regulations and the Lebanese
and monetary incentives targeting energy efficiency, have targeted this sector, de
sean further ahead

3.1. Energy efficiency and the Electricity Policy of 2010

This policywhich includedv n & A y Adné of iWAicBf8ll& anderenergy efficiency
&SYFYR YIYyFaASYSYUGkNYGA2yFEATFGARZY 27
initiative consists of managing the demand for electricity, in order to reduceuroptson
by at least 5%, through:

w ¢KS FTR2LIWIA2Y 2F GKS fl ¢ 2y SySNBHe@
Lebanese Center for Energy Conservation (LCEC), and the launch in 2010 of the
Plan for the Rationalization of Energy Consumption.

w ¢ K S-scdle usE & efficient domestic lighting (CFL) from 2010, until ba
rudimentary [traditional] electrical equipment in the future

w ¢KS O2yadalyid AYyONBIFasS Ay (KS OF LI OA
facilities [for ther acquisition], in collaboration with the banking sector, until the realize
of the motto "in every home, a water heater ".
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w 9 Yy 02 dzNIsaiifg pShiicSidhEhg
w 5SPSt2L) F YSOKFYyAAY F2NJ OFf Odzf | (A Y&
Ob99w9! 0 X

The duration of the projects (LED lamps, solar water heaters, and public lighting) p
by this initiativewas planned to be achievadithin a period of4 yearsand would cos
around$25 million.

The least that can be said of this initiative, that it looks like a set of slogans,
occupies only half a page of the 39 page&Thle Electricity Policy" of 2010, and that it i
poorly drafted legally and scientifically. Therefore, this givesitnpression that ener
STFFAOASYyOé KIFa 0SSy AyaSNISR Ayidz2z GKS
having omitted it.

Likewise, it should be noted that this initiative, which was launched in June 201
preceded by a decision tak@long the same lines in March of the same yeais abserve
below.

3.2. Actions in Favor of Energy Efficiency

Following theGovernment Decision NO 59 of 10.03.2010, three energy efficiency projec
were launched by the Ministry of Energy and Water, namely:

w C¢di€tSbution of 3 million LED lamps to 1 million households with modest econot
conditions, at the rate of 3 lamps per household. This project, which wamdtthe Stat
$7 million, should reduce the electricity bill of these households by $76 million pel
according to the Ministry in question.

wlncentives for the purchase of solar water heaters, thanks to zero% interest bank loa
repayable over 5 yars. At the same time, the Ministry of Energy and Water pays $z
the price of each solar water heater after its installation. This aid of $200 should t
7,500 households, which would represent a total amount of $1.5 million that the Mi
in question would deposit at the Banque du Liban for this purpose.

In 2011, 4,100 households benefited from the aforementioned loans, and
households benefited from the assistance of the Ministry, for a total amount of $39¢
At the same time, 9,810 wat heaters were purchased in 2011 by Lebanese who di
benefit from zero interest loans or aid from the Ministry. Thus, the number of \
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heaters sold rose in the same year to 13,910, and the number of companies in th
registered with the LCE@creased from 25 to 110.

wPublic lighting of highways using solar energy, and the sale as part of this project
photo sensors at affordable prices to municipalities.

The public financing of these 3 projectésnounted to 9.08 million $, drawn from tt
budgetary appropriations granted to the Ministry of Energy &vater, for the support ¢
fuel oil prices.

3.3. The Creation of NEEREA

“The National Energy Efficiency and Renewable Energy Action” (NEEREA) is a finarcing
mechanism that enables the private sector to obtain subsidized loans for energy eft
and renewable energy projects, through commercial banks in Lebanon, und
supervision of the central bank (BDL).

To this end, NEEREA was createdNowember 25, 2010 through circular 236 of the
Banque du Liban (BDL), which also lists the conditions and terms for obtaining subsic
green loans. Similarlgjrculars 313 and 318 issued by the BDL in 2013, as well as that of
346/2014, introduced new incentiver energy efficiency, certified green buildings, and
renewable energies.

Until January 2015, more than 200 green projects in these three areas, and a total i
of more than $250 million, have been approved under the NEEREA financing mecrk
It should also be noted that the BDL also collaborates in this financing mechanism v
Ministry of Energy andVater, the United Nations Development Program (UNDP)
European Wion (EU), and the Lebanese Center for Energy ConservétiGEC).
NEERE&dealtAy Y2 NB RSOl Af! @iy RISING (i K ST R\SEIOMQA 7

3.4. Assessment of Energy Efficiency in Lebanon in 2012
In 2013 the Regional Center for Renewable Energy and Energy Efficiency (RCREEE) drew

up anassessment of energy efficiency for the year 2012, which gave rise to the followi
findings:
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w b2 f S3I thadTobdn ¥sSabl@hedn Lebanon regarding energy efficie
measures. On the other hand, draft lawhad been prepareddetailing standards an
financial incentives for engy efficiency in the field of domestic electrical equipment.
w ==2fdzydlI NB SySNHeé& SFFAOASyOe aidlyR
conditioners, and gas and electric water heaters.

w ¢KS bl (A 23015] on energyeffialency was adogtin November 2011

w ¢ KS [ /emity respénsible Ko developing strategies and implementing nat
energy efficiency policies.

w 9ySNHE STFAOASYyOe LINR2SOGa I NB SESY
w ¢KS blFGdA2ylFf 9ySNHE& 97T dMNBEREA) WS créagdin 2
to finance projects in these two areas through subsidized loans at low interest
including building loans ecological BHRE or LEED certifications, which cover up to
of their construction cost.

w ¢ KS Odzathelinvpdrt ofi dolar watef heaters and LED lamps is 5%

w !'d GKS SYR 2F HAMHZI opnInnn YH 27F a
w b2 O02yaidNHzOiOA2Y 2F o0dzAf RAy3Ia GKI G
pilot projects meeting thestandards of energy efficiency and green buildings have
implementedin this country.

w !'d KS SYyR 27F Hmhevebeendidribpged> nnn [ 95 f

3.5. Energy efficiency in the “National Energy Efficiency Action Plan for Lebanon
2011-2015” (NEEAP I)
Thisplan thatwas discussed previouslf y Of dzZRS & mn oféwhighAfall Airde
energy efficiencypromotion,and theyare:
3.5.1. Initiative 1: Towards a ban on the import of incandescent lamps in

Lebanon

This initiative aims to ban the import of incandescent lamps in Lebanon by the
2012. Among the means made available to this initiative:
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w /2YLX SGS GKS RA&AGNAOGdzIA2Y 2F o YAff
municipalities and @il society. Negotiate with CDM carbon credit buyer and si
agreement by December 2011.

w /[ 22NRAYIFIGS 6AGK GKS 060dz2SNJ 2F (GKS Ol
document, and submit it by December 2012.

w [/ 22NRAYI 0SS ofPilbkec Finda&, the Hosdibiity dfFadopting dissu:
taxes on the import of incandescent lamps, and incentives for the import of CFLs
first half of 2012.

w [/ FNNE 2dzi I YFENJSG addzRe 2y GKS dza
in this field at the end of 2012.

w tNRPKAOAG GKS AYLRZNIIFOGAZ2Y 2F AyOl yR!
December 2012 at the latest.

w {SYyaraAaAlilrdAzy 2F OAGAT Sya G2 GKS o
September 2011.

Indeed, apart from the distribution of LED lamps, nothing has been achieved by a
means More particularly, mport of Incandescent Lamps to Lebanwas not banned ar
the distribution of 3 MillionCFlwas done prior to thdNEEAP |.

3.5.2. Initiative 2: The adoption of the law on energy conservation, and the
institutionalization of the Lebanese Center for Energy Conservation (LCEC) as
the National Energy Agency for Lebanon

This law provides a legal framework for energy audits, energy efficetangards an
labels, financial incentives in this area, and the LCEC.
Among the means provided for this purpose:
w t NB a@aft lawah Kriergy savings to the Lebanese government by June 2C
parliament by September 2011, to be voted on by théegkaby the end of 2011.
w 22N)] (26FNR& (GKS LINRYdz 3+ GA2y 2F RS
audits, and financial incentive/disincentive measures in terms of energy efficiency.
w 52y 0S tIyR o0St2y3aAry3a I 2forth&®nstaustighiofitl
new LCEC headquarters, as a positive energy building by the first half of 2012
building), even if it is completed by the end of 2014.
Similarly, none of these means have bemhieved
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3.5.3. Initiative 4: Solar water heaters for buildings and institutions

The objective of this initiative is the installation of 190,000 m2 of solar water hea
the residential sector, through certain actions, including financial and tecl
mechanisms.

As for the means provetl for the achievement of this objectivié s cited:

w [/ 2YLX SGS GKS RAAUGUNROGdzIAZ2Y 2F nnn &z
w tNRY23GS GKS AyadadlttlrdArAz2y 2F opn azft

w /[ 2YGAydzS (2 &dzo a adsmati$B0 gaghgonamsunaoc I.5-mNlibna.
and grant loans at 0% interest over 5 years, saving 20 million USD per year.

w /NBFGS I 6S0ardsS aLISOATAO G2 GUKS 3
become a central reference.

w [ oA 2y FE gl NBySaa OF YLI ATy F2NJ
project at the end of 2011.

w t NPEOARS GSOKYyAO!I f addzLILI2 NI 02 Y ydzF
improve the quality of their products in 2011.

w [ 22 NRA she MiSistry df iPEblic Finance, for the development of finar
incentives for the import of solar water heaters in the first half of 2011.

w t NI ddkft M thalt forces new buildings to install solar water heaters in 2012.

w t NRY2US  rofSsolar yatdr hefating sydteng for collective use in |
installations.

Most of these means are appropriate and relevant. But, only the first three were us
encourage the installation of water heatefBhis initiative was achieved at 53% accor
to LCEC (when counting also the UNDP and EU initiatives).

3.5.4. Initiative 10: Building Code for Lebanon
This initiative essentially aims to developbailding code for Lebanon. However i
blocked the implementation of the Thermal Standard 201(Ran R A SRoteRd |
develogng an alternative energy codé This initiative wasot implemented?®.

22 Adnan Jouni, Rita Najjar, and Adel Mourtada, “Evaluation of National Energy Action Plan: The Case of the Lebanese
NEEAP (2011-2015)”, REDEC 2016, IEEE- 10 1109

35, Mortada, “Second National Energy Efficiency Action Plan for Lebanon NEEAP 2016-2020”, Beirut Energy Forum,
September 9, 2015
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3.5.5. Initiative 11: Financing Mechanisms and Incentives

This initiativehighlighted the financing mechanisms and incentives that would
reduce the energy consumption and more specifictIFEREA and Kafalat (these
mechanismsare detailed further alongn the report) However, @ergy saving frol
announcing beneficiary propgswas only7 GWh/year lfy theend of 2015}

3.5.6. Initiative 14: Promotion of Energy Efficient Equipment

38 GWh/yearwas targeted as energy savinfem standards and labelsom the
implementation of this initiative. Fivielinimum Energy Performance Standards (MEP
five equipment were adoptetefore the NEEAP, no enforcement or development oébels
were conducted..

3.6. Energy efficiency in the “National Energy Efficiency Action Plan for
Lebanon 2016-2020"” (NEEAP 1)

After the Paris agreementf 2015 Lebanon committed unconditionally, to reduce
emissions by 15% and its power demand by 3% by 20B6.second adopted NEE
coveredanother five yeas from 2016 to 2020 and includséveral EE initiatives deditec
to primary energy savings and ende measures. The eate measures target mainly
the building, industry, agriculture and public sectors, in addition to horizontal mee
that have a crossectoral impact on the economy. The primary proposedrgnesavin
measures were on the supply side, primarily in the generation, transmissior
distribution segments of the power sectdn this plan, 26 EE initiatives were suggests
reduce electricity demand and the total energy savings were estimated around 828.:

3.6.1. Hl-Initiative 1: Implementing Minimum Energy Performance Standard
(MEPS) and Labeling Program for at least 5 Types of Equipment

This initiative aimed to implement MERSd Labeling Program for at least 5 type
equipment (air conditioners, lamps, refrigerators, televisions, washing machines
MEPS implementation procedure shoutdlude the following steps
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Establish the legal and regulatory frameworks

Analyze and set standards:

Assess the energy performance of products currently sold in the market

Establish the technical feasibility and cost of each technology option that

iYLINR FS | LINPRdzOG Q& SySNH& STFTAOASY

Assess a national impact analysis

Determine the economic impact on consumers (purchasiogeratingcost)

Predict the impact on the manufacturers (if there are local ones)

Select products and set priorities

Develop a testing capability: define testing facilities needed and test procedt

order to hawe low-cost high quality tests

Design and implement a labeling program

Design and implement a communication campaign

Establish a monitoring and verification scheme

Ensureprogram integrity

Establish fair, consistent, and practical criteria for certifying the energy efficed

products

1 Establish sufficient penalties and adequate administrative processe:
enforcement.

1 Combine standards and labels with other policies (incentives, taxes...)

= =4 2 A 2 = =2 A A

=4 =2 A A A

Electrical equipment account around 40% of the total energy consumption in buildin
industry (12). Most of these equipmehasa high lifetime, i.e. remain in a household
an extended time and hence present high energy consumptinrorder to reduce th
energy consumption resulting from purchasing inefficient equipment, MEPS
mandatory labeling are a must allowing for adeguate control of the marketThis
initiativeQ&d O2ad ol a4 SadAYHaBSR I NRPdzyR M aAf

3.6.2. H2-Initiative 2: National Financing Mechanisms and Incentives 2016-2020
(NEEREA 2016-2020)

This measure in NEEAP Il and NREAP extended NEEREA &ltez@R0detailed in th
section ofthe financial mechanisms here latdt is necessary to mention that amount
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energytargeted to be savedty this initiative was estimated around 49.2 GWh by 2020
a budget of around 480 Million Dollars.

3.6.3. H5: Initiative 5: A Political Momentum Towards the Development of the
Energy Conservation Law (2016-2018)

This measure aims at creatingalitical momentum towards the development of the

Energy Conservation Law towards a more comprehensive frameworw and toward
having a smooth adoption by the Lebanese Parliament.

The Energy Conservation Law was approved by the Council of Ministers. The law r
the framework of energy efficiency topics in Lebanon:

T

=4 A 4 48 2 5 4 2

Projects consuming energy (> 400 toe equinate 4,640 MWh or 2,500 KVA) hz
to obtain license from LCEC regardihgir compliance with policies and measu
for energy conservation and efficiency

Mandatory audits for institutions consuming more than 400 toe (2,500 KVA)
Mandatory certification fo ESCO

Mandatory audits for public buildings

Incentives for green buildings

Oy SNHE O2yadzYLiAzy tFoStAy3a 2NRAYL:
Banning import of norefficient appliances and equipment

Incentives for importing efficient equipment

Incentives on importing efficient low consuming vehicles

3.6.4. End-Use Measures in the Building Sector

The Summary of the activities relevant to Building Code in the NEEAP Il were as

= =2 =2 A 2

BO1: Double Wall Ordinance

B02: Testing Facility for Building Components
B03: Building Code

B04: Use of Efficient Equipment

BO5: Energy Performance Certificate for Buildings
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B06: Energy Audits for Public Buildings

BO7: Implementing Energy Efficiency Measures in Selected Buiidliings
B08: Pilot Project: Exemplary Green Building (LCEC new premises)
B09: Capacity Building for Refurbishment

= =2 A A

3.7. The Energy Conservation Draft Law

An energy conservation law has been approved by the Council of Mingsterhis law
sets aboutsome measures relative to the building sector.
The scope of applicatiorwhich is @Gapter 2 of the draft law related to green an
sustainable buildingsan be listed as the following:

- Energy efficiency requirements and programs for existimg new buildings

- Energy efficiency labels and requirements for enenggted products

- National plans and programs to promote energy efficiency.
Chapter3 calls to attentionthe role of the Ministry of Energy and Water in setting
policies related to E, reporting and evaluating the implementation, raising awarene
conserving energy and contributing in encouraging scientific researches in thi
(Chapter 6)
Chapter 4estaldishesthe procedure towards conserving energy in buildings. It manc
the conservation of energy (minimum requirements) in new and existing buildings (
10). The buildings that consume beyond the energy allgvibleded on establishing
energy auditneed torequestfor a special permit (article 15).
As per Gapter5, all materials and equipment for buildings Veato be labeledas efficien
according to international standards determined by LIBNGE&s inefficient equipmen
and the materials not considered as green materials should be banned by thi
governmentthrough their specific institutions.
Incentives are mentioned iGhapter 7 of this draft lawin addition to the fact thatll the
efficient equipment and green materials should beempted from customs duties
Violation and penalties in this matter arésa determined in the draft law.
The law is a framework thateeds to befollowed by executive decrees for the technic
inspection and compliance aspects development.
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4. The Environmentdlegislation for Building Design and Construc

The subsequenparagraph summarizes the Lebanese Environmental Legislation r
to sustainable building design and construction protecting human health an
environment. ltalsoemphasizeshe role of the Ministry of Environment as a main actc
protecting the environment in general and particularly from the negative impact of
construction industry.

4.1. Tax Incentive for the Import of Equipment and Technologies that Protect
the Environment

This incentive was provided for paragraph 1 of article 20 of the Environmental Code

No 444 of 29.0.7. 2002, in the form of &0% reduction in customs taxes on the import o
suchequipment and technologies, some of which could be domestic, and therefore
the criteria of green building. However, tla@plication of this article was conditioned
the promulgation by the Council of Ministers of a decree which sets the principle
conditions, on the proposal of the two ministers of the environment and public finan
Thus, the application of this article remained in abeyance for 15 years, thasasy/tonti
the promulgation of theDecree No 167 of 17.02.2017, relating to ‘the fixing of the details
of application of the article 20 of the Environmental Code No 444 of 29. 0.7. 2002¢ @
As for the technologies and equipment protecting the environment, meeting the crite
green building, and benefiting from the reduction of customs taxes, they are li
according tgparagraph 2 of article 7 of this decree of applicatig to "Equipment intended
to produce electricity using solar, wind, or hydraulic energy, or that resulting from the
treatment of waste...". Thus,the decree excludes all other equipment and matel
required by green building, such as solar panels forewhieaters, thermal insulatic
materials (double glazing, waterproofing, etc.), enesgying household applianc
energy...
In reference tothe reduction of customs taxes relating to the import of equipment
technologiesorovided inparagraph 2 of article 7 of this decreethe reductionamounts tc
50% forimports inthe first five fiscal years followinhe enforcementof this decree, the
it gradually decreases until it reaches 10% in the 9th fiscal year, as shdahle?2.
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Table 2: Rates of reduon of customs duties on the import of equipment and technolo
that protect the environment, according to paragraph 1 of article 7 of decree No !
17.02.2017, relating to " fixing the details of application of article 20 of the Environn
CodeNainn 2F HPP NPT D HANHE

Fiscal years following the entry into force Customs duty reduction rate
of Decree No. 167 (In %)
50
From 1st to 5th year

40
The 6th year

30
The 7th year

20
The 8th year

10
The 9th year

Source: Paragraph 1 of article 7 of decise 167 of 17.02.2017

Indeed, thereductionof these customs taxes is intended to encourage the import of 1
equipment and technologies favorable to the protection of the environmBetference t
the customs taxes currently applied to timport of materials and domestic equipme
favorable to the protection of the environment, they vary from zero to 5% (Tbkxcep
for HVAC where they are 20%, due to their high consumption of electricity producet
hydrocarbons. Similarly, while insulation ragtls imported from China are taxed at !
those from Saudi Arabia are not (TaB)e due to tax exemptions on trade between A
countries.

Table 3: Customs taxes on the import of environmental protection equipmen
materials in Lebanon, (2022)

Material/Equipment Border taxes (%)
Solar Thermal Heater 5
PV generation system 0
Batteries 5
Wind generation system (homscale) 0
Heating, Ventilation, and Air Conditioni(ldVAC) 20
Heat Recovery System 0
Boilers )
Control System 5
Water Efficient Fixtures 5
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Efficient Lighting (all types of lighting) 5
Insulation material mostly imported from Saudi Arabia 0
Insulation material mostly imported from China 5
EcoF NA Sy Rf & TFdzNJy A (dzZNBS 6 N Notavailable
Ecofriendly Paints and Coatings (wall and roof) 0-5
Domestic Electrical Appliances 5
Windows/Glazing 0

Source: Lebanese Customs (2022)

Moreover, it turns out that these customs taxes currently applied in Lebanon (T3}
cover a whole range of environmentatotection materials and equipment, which we
not provided by article 7 of the é€xree No 167 of 17.02.2017.

4.2. Tax Incentive for the Production in Lebanon of Equipment and
Technologies that Protect the Environment

Production falls under whatDecree No 167 of 17.02.2017 calls "Industrial
Environmental Activities" (Article 1), "Any natural or legal person who carries out on
the industrial environmental activities, benefits froareduction in tax on the profits it
YI1Sa 2y (K $@atagrdpOrbfadidlel2 bf $his deXree). This tax reductior
50% on the profits made on these activities during the first five fiscal years folldiae
enforcementof this decee, then it gradually decreaseastil reaching 10% in the 9th fis
yea, as shown in Tabk.

Table 4: Rates of reduction of tax on profits made on the production of equipmet
technologies that protect the environment, according to paragraph 1 of article 2 of c
b2 mMcT 2F MT®nHODHAMT I ethilSdf &pplikayion of arécle 20{bkt
/| 2RS 2F GKS SY@GANRYYSYd b2 nnn 2F HPpSE

Fiscal years following the entry into Income tax reduction rate
force of Decree No. 167 (In %)
From 1st to 5th year >0
40
The 6th year
30

The 7th year

48



Assessment of the Green Building Status in Lebanon 2022 | ALMEE

20
The 8thyear

10

The 9th year
Source: Paragraph 1 of article 2 of decree No 167 of 17.02.2017

It should be noted that this digressiveness of the tax on profits, aimentourage
investment in industrial activities of the environment.

Similarly, as thiarticle 2 of decree No 167 of 17.02.2017, aims toencourage the national
production of equipment favorable to the protection of the environment, the prices c
the latter should fall, which would be likely to facilitate the satisfaction of green bu
criteria.

However, it should be noted that in article 2 of this decree, the reduction of the t
income or on profits, was indicated in English as being "Tax credit rate", whiaf
inappropriate translatios 0 SOl dz& S G KS & ¢ | EedudtiNgiarh the td
on the income or on the profits of the investors, some of their expenses in the prod
of the equipment in question; which does not correspond to the reduction in tax on in
or on profits which appears in article 2 of this deerwhich does not mention or take ir
account any expenditure of this kind.

Although, the procedure of the application of the Article 20 was determined in the De
35/1-2021, from the submission of the relevant documents to the technical approa¢
Ministry of Environment till the reduction in taxes approval of the Ministry of Financt
noteworthy that to date no application has been submitted, due to a certain acthe
interpretation of the law and lack in awareness as per the intergtevepresentative c
the Ministry of Environment.

4.3. The Role of the Ministry of Environment in the Construction Industry as per
Legislations

Thelaw 690/2005 has defined and organized tirele of the Ministry of Environment
in general.Particularly as per theArticle 2> Thie Ministry of Environment tssked / ir
charge ofall the affairs of the environment sector, and it undertakes and participal
setting the general policies, projects, plans, strategies, activities, studies)atem
specifications and standards, setting indicators, and participating in all bodies, coun:
committees in all matters relad to and ensuring the safety of the environment and the
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conservation and sustainability of natural resources...€ @reenand Sustainable Buildin
directly impact the environment and the conservation of natural resources.
Moreover,the third part ofArticle 6defines the Residential Environment Department as
an entity chargedwith dsupervising the environmental conditions for licenses for
establishment and investment of rated institutions .... and everything related tc
interrelation of the residential environment with the safety of the environmerit This
entity is represated in the committee that assesses thenvironmental Impact
Examination and Assessment reports required for big construction projects determinec
the Decree No 8633/2012.

More specifically, this decree determines the principles Epironmental Impact
Assessment (EIA), the projects that requit@ mandatory ElReport such as, but not limite
to, hospitals, airports and ports (Chapter 3, Annex 1 of the decree 8633/284@)the
projects that require and Initi@nvironmental Examination Assessment (EEAReport suc
da G2dz2NAaGAO LINRP2SOGa o6K2GSftasz NBaz2 RNd
each of thosebig environmental impacprojects when anElAor EEAreport must be
submitted, the Minister of Environmentust issue a decision to forma 3membel
committee comprising theResidential Environment Department and the concerne
 dz K2NARGASaAa (G2 S@rfdZa ¢S GKS LINRB2SOGC
required licensesAlso, the Ministry of Environment is represented by a delegatthe
licensing committees in each governorate to ensure the successful licensing witl
environmental conditions.

The measured GHGmssionsconcentrationsrom institution/facility or project(big-scale
projects) as defined by the Decision-1£2022 should be compared according to |
measurement conditions shown in the annexes of the deciamording to the design
the pollution sourc® & X9 Y A acéanét \EantribuateX & an increase in the ley
stipulated in the maximum levels of outdoor allutants by more than 25%¢g..®
Although this decision is new, its application could be promising especially for the p
with private diesel generators.
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| MEX1 stTeocgnicalr ument
Green Buil di ngRatnng
Syst emsGre€arti fi cat.

A green building provides healthy living and working conditions with |

environmental impacts than a standard building. The goal of a green building is to m
pollution and health hazards, optimize resource use and maxinfigeptoportion o
recycled materials used in its construction and throughout its life. For that purpose,
systems came into play.
Rating systems for assessing the environmental impact of buildings aeehnical
instruments that aim to evaluate the environmental impact of buildings and construction
projects. Rating systems can also cover urbscale projects, community projects, &
infrastructures. These schemes are designedstist project management in making the
projects more sustainable by providing frameworks with precise criteria for assessing the
various aspects of a building’s environmental impact. In Lebanon, several internatiol
rating systems are popular and in use, in addition to its own lagi@gsthat it has adopte
and is in the process of advancing. The below maprehensive listing of existing
certifications in use in Lebanon, and howthey compare to each other in all aspects, froi
schematic of rating, scoring, weighting, certifications, methodology of achieving
certifications, and new certificates in progress.

1. Comparative Study of International and Local Gr€erntificates
Mostly Used in Lebanon

1.1. International Green Labels

1.1.1. Leadership in Energy and Environmental Design (LEED) V4.1
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LEED (Leadership in Energy and Environmental Design) is the most widely us

building rating system worldwide. LEED certification is a globally recognized. The Ie
developed by USGBC, a nonprofit organization with a focus on sustayabibuilding
and real estate, in the United States in 1991. To achieve LEED certification, a proje
points by adhering to prerequisites and credits that address carbon, energy, water,
transportation, materials, health and indoor environmeahtjuality. Projects go througt
verification and review process by GBCI and are awarded credit points that corresj
a level of LEED certification: Certified 48 points), Silver (569 points), Gold (609
points) and Platinum (80+ points) witht@al number of points of 110. The LEED® r:
sydem has eight credit categoriesSustainable Sites, Water Efficiency, Energy
Atmosphere, Materials and Resources, Indoor Environmental Quality, Materic
Resources, Innovation in Design ProcessRagional Priority.
LEED is for all building types and all building phases including new construction, ini
outs, operations and maintenance and core and shell. Project teams can use L
checklists to track their project goals and progress.eXample of a scorecard checklis
providedin figure 1

LEED certification involves four main steps:

W Registeing the project by completing key forms and submitting payment.

w  Apphingfor LEED certification by submittitige completed certification
application through LEED Online and paying a certification review fee.

() Revieving: of the LEED application by GBCI

() Certifying.

A project will need to enter data at least annually to keep their certification active
recertification will be valid fothree years. Every three years, projeaill submit their dat:
for review to renew certification and document ongoing achievements.
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LEED v4.1 BD+C
Project Checklist

Project Name:

Date:
Y ? N
B = czedsr INTeEQrative Frocess 1
[0 70 0 Looation and Transportation 16 "0 [0 0 Materials and Removurces 13
el '*“:_.... LEED for Neigkborhood Development Location 16 r ‘ Peesey StoOXage and Collection of Recyclables lequire:
BEE| T—:“q-_. Sensitive Land Protection 1 Credis Bullding Life-~Cycle Ixpact Reduction 5
B ’-;““. Migh Priority Site and Equitable Development < Credts Environmental Product Declarations 3
Seedss Surrounding Demsity and Divexse Uses 5 Credss SoOUrcing of Raw Materials 2
I Csediz ACCEess To Quality Transit 5 Crediz Material Ingredients 2
] cwedss Bloycle Facilities 1 credds Comstruction and Demolition Waste Management 2
B T_:nd.. Reduced Packing Foortprint 1
creasr Electric Vehicles 1 "0 00 Indoor Bavir tal Quality 16
) i Y .;‘.‘.‘ Minisunm Indoor ALir Quality Performance eguires
0 0 Sustainable Sites 10 | "l Prezeqg Environmental Tobac Trol eqaires
B2 A 7.,.," Construction Activity Pollutica Prevention Required I credis Enhanced Indoor Alr Quality Strategies 2
= Ssedis Site Assessnent i ‘ Csodis Low-Emitting Materials 3
I csedis Protect or Restore Eabitat 2 ‘ Csedis Comstruction Indoor Air Quality Management Plan |
cwedss Open Space 1 Credis Indoor ALr Quality Assessment 2
't Teedsy RALADWAter Management s | T credis Thermal Comfort 3
=4 credss Heat Ixland Reduction 2 = credis Anterior Lighting 2
7 Csediz Light Pollutiom Reduction b : crediz Daylight s
[—y—— ‘ 1 Credis Quality Views 1
[0T0 0 Water iflluf‘nw 11 ‘.-—_'l_r..... Acoustic Performance |
E3 Prerey Outdoor Wate:r Use Reduction Requized S
_)‘_ Prerey INdOOT Water Use Reduction Reguized 0 0/ 0 Innovation L3
Frezey Building-Level Water Metering Requized Crediz Inncvation )
tsedsz Outdoor Water Use Reduction 2 crediz LEED Aocredived Professional |
Swedss Indoor Water Use Reduction €
cendss Optimize Process Water Use 2 ool o Reglonal Priority 2
tzediz Water Metering 1 ] '_Cx«x: Regicnal Priczicy: Specific Credit 1
0 | Jecesss  Regiomal 1
|00 0 Buergy and Atmosphere a3 TH creasz Regiomal 1
X ;...., Fundamental Commissioning and Verification F.equ‘.:edr | Ceedis Regiomal 1
3'— Peesey Minimum Energy Performance Required .
T' Frezey Building-Level Energy Metering Regquized i
?- Jzezey Fundamental Refrigerant Management Required ) to 4% poants, Silver: 30 to 5% points, Gold: 60 To 7% points, Platim
¢zed:r Enhanced Commissioning [3
Ceedis Optimize Energy Performance 18
teedis Advanced Enexgy Meterxing 1
credsr OXxid Barmomization 2
credsr Remewable Energy s
cred:r Enhanced Refrigerant Management 1

Figurel: LEED scorecard checklist sample

1.1.2. BREEAM (Building Research Establishment's Environmental Assessment

Method)

BREEAM is an international standard that is locally adapted, operated and af
through a network of international operators, assessors and industry professional
Global Limited is th&lational Schera Operator of BREEAM in the UK. Throug
application and use BREEAM helps clients measure and reduce the environmental
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of their buildings and in doing so create higher value, lower risk assets. To date, E
has been used to certify over 530 building assessments across the building life
and is being applied in over 70 countriBREEAM Schemes for the UK and internatiol
each designed to assess the environmental performanckeeélopmentsat various stage
in the life cycle, anthese include:

T
T
T

E |

BREEAM Infrastructufer new infrastructure projects

BREEAM Communitiés developments at the neighborhood scale or larger
BREEAM New Constructitor new-builddomestic (international only) andon-
domestic buildings

Home Quality Markor new-build domestic buildings (UK only)

BREEAM Hysefor existing nordomestic buildings Huse

BREEAM Refurbishmeior domestic (UK only) and natomestic building fHouts
and refurbishments.

There are a number of elements that determine tbeerall performance of a project
assessed using BREEAM; these are as follows:

E R

The scope of the assessment

The BREEAM rating level benchmarks

The minimum BREEAM standards

The environmental section weightings

The BREEAM assessment issues and credits

How these elerants combine to produce a BREEAM rating for a proje
summarized on the following pages. This is followed by a description and e»
describing the methodology for calculating a rating.

The BREEAM rating benchmarks for projects assessed using tBANMREernational
New Construction 2016 scheme are as follows

BREEAM Rating % score
OUTSTANDING % vy p
EXCELLENK T n
VERY GOOB pp
GOOX np

PASSKX o0 n
UNCLASSIFIEE30

Environmental weightings are fundamental to any building environmental asses
method as they provide a means of defining, and therefore ranking, the relative img
environmental issues. BREEAM has developed a new, independently peer re
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weightings methodology. In order to provide weightings that are adapted for
conditions, the weightings are reviewed for the first project that registers for asses
In a country or region. The culture, economy, climate and work practices can alddlaé
development of criteria and the method of assessing certain BREEAM issues. Clima
are determined under BREEAM and weighting according to local conditions will apy
BREEAM Scorecard comprises 10 assessment categories (management, hedlibi&g
energy, transport, water, materials, waste, land use & ecology, pollution and inno\
and credits are awarded in these categories based on the performance of the b
assessed. BREEAM International New Construction 2016 consists of Sidumn
assessment issues spanning the nine environmental categories, plus a tenth catego
WLYY20F A2y Qd 91 OK A&d&dzS I RRNRaasSa
and has a number of credits assigned to it.

The process of determing a BREEAM rating is outlined below and an example calct
included intable below:

1 Firstly, the scope of the project being assessed needs to be determined, i.e
Only or Shell and Core. The appropriate BREEAM assessment tool or calcela
adjusts the scoring and weightings to reflect the categories and individual ¢
assessed.

1 The BREEAM Assessor will then determine for each of BREEAM's nine envirc
sections (as applicable) the number of 'credits' awarded. This must be detl
by the BREEAM Assessor in accordance with the criteria of each assessment
detailed in the technical sections of this document).

The percentage of ‘credits' achieved is then calculated for each section.

The percentage of 'credits' achieved imach section is then multiplied by t

corresponding section weighting. This gives the overall environmental section

1 The section scores are then added together to give the overall BREEAM scor

1 The overall score is then compared to the BREEAM raemghmark levels an
provided all minimum standards have been met, the relevant BREEAM re
achieved.

1 An additional 1% can be added to the final BREEAM score for each 'innovatiol
achieved (up to a maximum of 10% and with the total BREEAM samped &

100%).

= =4

BREEAM certification involves five main stages:

Stage 1: Decide which BREEAM scheme applies

Stage 2: Contact a licensed BREEAM Assessor or BREE#dvAnditor
Stage 3: Carry out a passessment

Stage 4: Register for an assessment
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Stage 5: Get certified

Table5: BREEAM Score

Section
. . 0 . L .
BREEAM section Crt?dlts Crt?dlts % Of Fredlts weighting Section
achieved available | achieved (fully score
fitted)

Management 10 20 50.00% 0.12 6.00%
Health and 17 21 80.95% 014 | 11.33%
wellbeing

Hazards 1 1 100.00% 0.01 1.00%
Energy 16 34 47.05% 0.19 8.94%
Transport 5 11 45.45% 0.08 3.63%
Water 5 9 55.56% 0.06 3.33%
Materials 10 14 71.43% 0.125 8.92%
Waste 3 13 23.07% 0.075 1.73%
Land use and 5 5 100.00% 0.1 10.00%
ecology
Pollution 9 12 75.00% 0.1 7.44%
Innovation 2 10 20.00% 0.1 2.00%
Final BREEAM score 64.32%

1.1.3. HQE (Haute Qualité Environnementale)

TheHQE® is a process that is based on performance benchmarks drawn up 6@dhtre
Scientifique et Technique du BatiménCSTB) created in 1947 in France. HQE®
Gl LILINR I OKé > AdG OFy t£SIFR G2 | OSNIAFTAO
iIssues in the construction of a building. This approach is divided into 14 téngetsionec
below) distributed in 4themes (ececonstruction, ecemanagement, comfort and healt
andthemeencompassea number of sudhemes bringing the number of treatetheme:
up to 52.
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¢t2 AaKIFI @GS 'y SYGANRYYSyYylGl t | LINANRgktPRE 3

f S@Sté¢d az2NB2gSNE G2 3ISG GKS 1v9 [/ SN
targets: 7 targets must be handled on a basic level, 4 on a performing level and 3 or
performance level.

To assess the level of performance on each target the certification relies on a sy:
points. To get the certification, the architect must prodwegtaindocuments justifying th
work done on each target. The reference base being very technicalyhaatiable, th
architects often hire an engineering subcontractor to manage the certification.

| vOu OSNIAFAOIFIGAZ2Y O20SNBR GKS SyiAiANS
operation): nonresidential buildings, residential buildings and ddtad houses as well
urban planning and development. The overall performance levels of certified build
the fields of energy, environment, health and comfort by applying a star ranking
performance ranges from Good (between 1 and 4), Very Gbetlveen 5 and 8), Excelle
(between 9 and 11) to Exceptional (above 12)

14 targets divided into 4 themes assessed with up to 4 stars:

1 Site 1 Hydrothermal comfort
1 Components 9 Acoustic comfort

1 Worksite 1 Visual comfort

1 Energy 1 Olfactoly comfort

1 Water 1 Spaces quality

1 Waste 1 Air quality

1 Maintenance 1 Water quality

The process to obtain the certification includes three major steps:

1. Registration: Submission of certification application files incl. document revie'
transmission and acceptance of the registration;

2. Pre project phase (optional)

3. Audit of the standard requirements by an independent expert; design phase, t
of project design documents, including SMO (Operational Management Sy
LI Fyaxz SioOX

4. Construction Phase, verification on site of Construc#otivities

The official announcement of certification level including transmission of certificate \
issued after the above audit.

Ly [SoFy2yZ 1 v9u OSINIindufthalRésdarkhdngtitufe) theifidta
and exclusive certification partner of CERWAY in the Middle East reQERRE
(Construction Ecologique et Durabilite Reglementaire Environmentale), adopted b
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based on HQE and uses the same methods of auditing and certificationellas:
maintaining the same 14 targets.

1.1.4. EDGE

EDGE, issued by International Finance CorporatitfQ, is a green building certificati
system focused ommaking new residential and commercial buildings more resc
efficient. EDGE is comprised of a wesed software application, a universal standard
a certification system. GBCI administers EDGE certification in nearly 120 countries
the world.

The EDGE software application is free at edgebuildings.com® . | ASR 2V
parameters, the EDGE software discovers enaigy moneysaving design opportuniti
through regionspecific and uséased analysis. As a free design tool, EDGE pr¢
hypothetical costs, savings and payback periods for green building measures,

developers and buildings make the business case for green building. EDGE is
building certification system that allows design teams and project owners to asse
most costeffective ways to incorporate energy and water saving options into hc
hotels, hospitals, offices and retail spaces. The EDGE certification process is a simp
that has only three categories to meet requirements for: energy, water, aatmnals.

Projects that achieve a 20 percent projected reduction in use of energy, wate
embodied energy in materials compared to conventional buildings are eligible for
certification. Certification is offered at a modest cost by GBCI (Greend3s<Certificatio
Inc.) in order to validate project achievement for financial and community stakehc
Levels of edge certification are 3:

1 LEVEL 1: EDGE Certified: Requirements are 20% or more savings in energy, '
embodied energy in materials

1 LEVEL 2: EDGE Advanced: Requirements are EDGE certified with 40% ofsite
energy savings.

1 LEVEL 3: Zero Carbon: Requirements are EDGE Advanced with 100% renew
site or oftsite, or purchased carbon offsets to top off at 100%. All energyt e
accounted for, including diesel and LPG.

To achieve the EDGE certification, the following six steps are required:

1 Create project in the EDGE App

1 Register project with GBCI, and pay the registration fees

1 Select an EDGE Auditor
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1 Apply: Submit applicatioand pay certification fees
1 Review: EDGE project is reviewed by EDGE Auditor and GBCI
- Part 1: Design Audit
- Part 2: Site Audit
- Appeal Review (optional, appeal fees apply)
- Submitting an Inquiry
- Certification Timelines and Deadlines
- Mixed-Use and Multiple Bildings
1 Certify: Receive Preliminary Certificate or EDGE Certification

1.2. Local Green Certificates
1.2.1. ARZ 1.0

TheARZ Building Rating System (BRS) founded byLGBC (The Lebanon Green Building
Council) in 2011, in partnership with IF@ascreatedwith the target ofbeing recognize
ask Yy AYOUSNYyFaGA2y It aidlyRFENR 6KAES | 002
environment, and building techniques. ARZ BRS is designed to measure the extent
existing commercial buildings in Letmn are healthy, comfortable places for working
doing business, consuming the right amount of energy and water, while having
impact upon the natural environment.

The ARZ BRS system includes a list of technologies, techniques, procedures gy
consumption levels that LGBC expects to see in green buildings. An assessor accr
LGBC will take an inventory of the energy and water consumption, technologies, tect
and procedures that are used in the building and then LGBC will scoréuiltnc
according to how well the inventory matches the list of technologies, technique
procedures that make up the ARZ BRS requirements. The results of an assessm
certificate issued by LGBC that details the level achieved, an accompaeyorg with
recommendations on how the rating level could be improved and a plaque to be e
on the building premises.

ARZ BRS certification levels are, Hgertified (<80 pts) Certified (80 pts), Bronze (100
Silver (120pts) and Gold (150pts). TARZ BRS is made up of nine modules tha
separately scored with energy use at its core. The results are weighted according
AAIAYATFAOLIYG GKS Y2RdzZ SQ& YI EAYdzYy AYLJ

There arenine modules to the ARZ BRS: eight coremodules (Energy Performance, Ther
Energy, Electrical Energy, Building Envelope, Materials, Indoor Environmental
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Operations and Management, Water Conservation), and one bonus module, each w
according to the Lebanese context. A building eahieve 150 points from the eight c
modules and a further 16 points from bonus.

The methodology to achieve ARZ 1.0: with -ge&r renewal period and 1-$ear re
assessment period

Registration (3 months max)

Select assessor

Agreement (3 months max)

Assessmentl-month max)

Report

Certification issued by LGBEnjonth max)

e N

1.2.2. ARZ 2.0

Over the course of the first years of launching the ARZ 1.0 GBRS, many ch

presented themselves and lead to the unsuccessful launch of the system.
The LGBQ@inder the present E¢funded UNDPCEDRO V project, investigated closely
challenges faced and dissemindtieereafter a detailed lessoAsarnt report pinpointin
areas of possible mitigation measures and some recommendations to ensure the
and vidility of the newly developed ARZ 2.0 GBRS
ARZ 2.0 GBRS will be addimgsnany of the shortcomings of its predecessor. First ¢
ARZ 2.0 will cover all building types, new constructions and existing ones, resi
commercial (tertiary).
ARZ 2.0web portal will be a public domain, easily accessible by a large part
community. It will also serve as a tool to raise pe€@plvareness especially that
guideline will be available in both languages: English and Arabic. Assessment resa
free of charge when performed electronically; it will be at a minor fee when LGBC
Is requested. The LGBC will announce this fee during Year 3 of this project after
the necessary related market studies.
l w¥% Hodn D. w{ R2 Ssystetnilike fast df thé exibting Qatids) Rysié
Buildings are rated according to a set of criteria relateth&ar sector and status. For ea
WodzZA f RAYy3d aSOG2NI k o0dzAft RAy3 aidl Gdza O2

1 A criterion will earn acore from 0% to 100% inclusive.

9 Each criterion has a weight within the module.

1 The module score will have a value from 0% to 100% inclusive.
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T 9FOK Y2RdzZA S Kla | ¢SA3IKG RSLISYR?

9 The building score will have a value from 0% to 100%se.

T 2KSY GKS Y2RdzZ SaQ a02NBa I NS Of :
difference is less than 20%, the building rating is defined as per the
below.

T2KSY (KS Y2RdzZ SaQ a02NBa | NB y2
d 02 NB 4 Qe iRgrettar haid>g%, the building score will be replact
the minimum module score + 20%, then the building rating is defin

below.

Building score Building rating
00 to 49 Uncertified
50 to 59 Certified

60 to 69 Bronze

70to 79 Silver

80 to89 Gold

90 to 100 Platinum

The set of criteria used for scoring asite, Material, Water, Wellness, Energy. Eacl
criterion encompasses several related sub indicators.

For each data entry in any criterion, there is a functionality in the platform that allow
user to instantaneously compute the criterion score, the module score, the building
and the building rating corresponding to the bulk of data entered so fa

These outputs are dynamically-@2 Y LJdzG SR & t2y3 | a RI{
to wait until the end of data entry in order to discover the scores and raiihg. ARZ 2
features adynamic functionalitythat recommends improvements for the fétesto earr
the maximum return on the different score levels (i.e., criterion / module / building).

1.2.3. GRASS (Green Recovery and Sustainable Solutions)

“GRASS¢ Aa | yS¢g NIOGAy3I aeadasSy GKId O029S
that are sutable for Mediterranean Climate, Environment and Lifestyles, AbMEE
(Lebanese Association for Energy Saving and for Environment). It is a new approach
rating system for New Designed and Existing Commercial & Residential Builc
Mediterranean regn. Its intent is to mitigate negative impacts of buildings on
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environment including CO2 emissions, heat island effect, intensive energy consun
water consumption, etc.

GaDw! { { ¢ Gauyndajordirididator? dr credit categories (Envelope, Green Sites,
Energy System Design and Equipment, Water Management and Indoor Environment) anc
20 sub-indicators.

¢2 SI NJY G&New Defigned orExdstiE Building certification, the project mus
satisfy all of the prerequisites and a minimum number oing®based on its complian
with the requirements of each credit.

Using the checklist @fommercial or Residential Building Assessment, a certified assess
must go through all the credits of the four indicators mentioned above to calculat
submit thefinal scoring points out of 500. Then, the total points are divided by 500 in
to calculate the score out of 100. Based on this percentage, the level attail
determined.

Percentage = (Awarded Points/500) x100

The weights of each indicator o800 and in percentage are the following:

Indicator Percentage % Score out of 500
Envelope 39 % 191
Green Sites 14 % 72 (Commercial)
57 (Residential)
Energy System Design 35 % 177 (Commercial)
and Equipment 183 (Residential)
Water Management and 12% 60 (Commercial)
Indoor Environment 69 (Residential)

Represened belowarethe level of certificatiorwith respect topercentage of awarded
points:

Level Percentage Certificate
Level 1 X oy nom: Emerald
Level 2 70.1% 80% Matis
Level 3 60.1%- 70% Jade
Level 4 50%- 60% Laurel

Steps needed to certify a project according to the GRASS building rating system:
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Registration

Agreement

Assessment

Report (by assessor to ALMEE)
Certification (by ALMEE)

=4 =4 =2 =2 =4

2. ComparativeTableof International and Local Green Labels Mos
Used in Lebanon

In order to have a more comprehensible view of detificatesmentioned above, Tabl
6 summarizes aspects of international and loceeértificates(LEED, BREEAM, HQE, E
ARZ 1ARZ 2, G&SS). It comprisesomparing categories, how they are weighted, €
froStQa NIXOGAy3a fS@Stazs tAFS 0eofS LKI
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Categories BREEAM | LEED | HEE | EDGE | ARZ 1.0 ARZ 2D | GRASS
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Emnargy o o o o Calegones Enengy o o
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L Emaroom ant ) M . {Enemy)
. ncluded as a sie and “inchuded m the
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VEXxI sfTeagnicalrument
Green Buil dingStanda
Norms, and Tool s

A standard is a set of guidelines and criteria against which a product can be.
Standards are usually issued for compliance and quality reasomsmon standarc
related to building practices are created through consensus processemby Lebanes
actors based on international practices adapted for the Lebanese contextapmuevec
by a recognized body that provides for common and repeated use as rules, guidel
characteristics for activities or their results.

In Lebanon, tandards araliscussed and prepared by the technical committees forme
LIBNOR. These committees include representatives from both public and private ¢
including Ministries, Public Administrations, Laboratories, Universities, Synd
Chambers of Commercedustry and Agriculture, Associations, NGOs and others. Ba:
the context of the proposed standard, a Technical Committee (TC) is established
includes representative from the previously mentioned sectors. The TC cond
background check on thproposal and searches for existing international standard
adoption (such as ISO, IEC, EN), or drafts the Lebanese Standards from scratch. v
TC meetings, the draft is agreed upon and finalized. Lebanese national stande
voluntary in pmciple; however, after a voluntary period and upon a suggestion fron
2F GKS Ay@2ft SR adl {SK2f RSNE | YR I LILN
be granted the mandatory status by a decree from the Council of ministers.

In this section, te available technical instruments thabuld contributeto the Greer
Building Industryare presented

1. The Thermal Standard for Buildings in Lebanon (TSBL 2005)

TheThermal Standard for Buildings in Lebanon (TSBL 2005) has been developed in tl
context of Project “Capacity Building for the adoption and application of Thermal
Standards for Buildings”. The project was funded by the Global Environment Fau
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managed by the Uratd Nations Development Programnd executed under the Leban
General Diretorate of Urban Planning, Ministry of Public Works and Transport. The
falls under the Climate Change focal area and aims at the establishment of T
Standards for Buildings, and at enabling their adoption and application throuc
provision d capacity building and information dissemination. It should be noted tha
word standard in the TSBL 2005 does not reflect the conventional definition of a st:
and is not linked to standards developed by LIBNOR. TSBL 2005 is a report inclat
of recommendations for those willing to develop energy efficient buildings

2. TheThermal Buding Standard for LebanoB@oklet and Tool
2010)

The Thermal Building Standard for Lebanon Standard (Booklet and iaohew
residential and nowresidential buildingswas cevelopedin 2010by theOrder of Engineers
and Architects of Beirut, LIBNOR and ECOTECH Engineering with the support of the Frenc
Agency for Environment and Energy SaviBEME and the Lebanese s&ociation fo
Energy Saving and for EnvironmeAEMEE and withthe contribution of LebanoiGreer
Building CouncilGBC and the ASHRAE. It specifies minimum energy criteria to be n
This standard aimed to improve the thermal performance of buildingelEpes whichn
turn reflects on an improvement in the thermal comfort conditions wittha buildings an
consequently on the reduction of the energy needed for space heating and coo
software (ToolfBS).was also developed for the application ofststandardThis standar
remains not mandatory to date but it is encouraged by the Orders of Enginee
Architects.

3. Criteria for Green Buildings Lebanon(2017)

The Criteria for Green Buildings in Lebanon was developed in 2017 b@Eiky
ASHRAE (Lebanese chapter), ECO-Consulting, LGBC and APAVE (Committee dedicated
since 2014 to develop it). It constitutes reference standards and codes that are applic
for all projects in Lebanon, thatould promote environmenfriendly sustainable plannit
and design.
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4. Energy Efficiencyt&dards

LIBNOR adoptedbluntary energy efficiency standards for five household appliances:
solar water heaters (SWH), compact fluorescent lamps (CFL), refrigerators, A/C split units
and electricand gas water heaters.LyY RS ONBS ponpx LI aasSR
Council of Ministers (CoM) made the standards mandatory for solar water heaters
and compact fluorescent lamps (CFL)

5. Lebanesd=nergy Hicient HVAC Equipment Stand4&D11)

The purpose of thisroluntary standard is to provide minimum requirements for

selection of building air conditioning equipment and appliances to contribute to

energy efficient performance of buildig systems.

This standard is intended to:
1 balance environmental responsibility, resource efficiency, occupant comfori
community sensitivity, and
1 respond to current market conditions and encourage a shift in the market tov

higher energy efficient equipment

6. Guidelines on Preparing Technical Proposals forgastified High
Energy PerformanceuBdings

A technical guideline wasRS @St 2 LJSR o6& [/ 9/ AY HIS
technical proposals for ne@ SN A FASR KA 3IK Sy SNEmM ainmds
facilitate the submittal of projects tackling energy efficiency in the building sector for
willing to benefitfrom the financing mechanism in place (NEEREA). However, the ec
and monetary collapse dhe banking sector has stoppdte financing mechanisms
Lebanon.
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7. Building Environmental Performanderinciples, Requirements a
Guidelines

A techical committee was created at LIBNOR to develop a standard that t
sustainable buildings. The standard is under preparation and it will be en#lé@lilding
Environmental Performance- Principles, Requirements and Guidelines”. This standar
was irnended to be published as a voluntary standard then can be transformed
YIEYRFG2NE 2yS AT yeé 27T (K SThéteShmitaycSrantite
TC205t LIBNOR has been preparihg new building codevhich willinclude 5 section
Energy, Indoor Environmental Quality (IEQ), Water, Waste and Site. TC205 |
stakeholders from both public and private sectors that were divided into 5 working ¢
relative to the proposed sections. @bommittee has already ppared the Energy and Il
sections and the final drafivas scheduled to beshared with the committee fc
commenting. The Energy section of this new building code includes two parts: enve
equipment. The Energy Working Group has adopted a prescraghpeach for both part:
The Energy section will be shared wilie Navigant teamUnfortunately, the pandem
and the crisis that the country faced tilate haveprevented furtherdevelopment ofthis
code as per the stakeholders.

8. Minimum Energy Perfonance Standards (MEPS)

MEPSvereincluded as a main initiative to be implementadhe first National Ener
Efficiency Action Plan (NEEAP 2Q015) and the second one (202620). This measu
tackles the proposal of a list of MEPS for equipment and tools that consume e
Minimum Energy Performance Standards or MEPS deterntiiee niinimum energ
efficiency that products shall meet, in order to be sold in the market. MEPS tend to |
the consumers from products that have low energy performance. MEPS can be ap
most technologies. However, it should only be applied whekerd is certainty the
alternatives are available, and these alternatives are affordable to the consumers,
should be introduced for refrigerators, cooling, heating and water heating equip
televisions, lights and electrical motors. The first stepuld be to start with an Ener
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Consumption Labeling Ordinance that would open the way to implement MEPS in Le
It requires manufacturers to decrease the energy consumption of their produc
Saldloft AaKAYy3a aot {3 {KSNBT@®NBe wolsdperformih
product.
' aD} L5!/'b/ 9 Chw Lb¢o9Dw! ¢LbD 9CCL/ L9b ¢
HAHAY tNRBL2&A&SR NRBIRYIFLX ¢l a LlJzofAaKSR
GKS SYrAaarzyaQ NBRdAzOG A 2 secomrends the itnfiesentatic
of a mandatory MEPS andbels regulation and shows the required adoption ste
Recommendations were provided for the MEPS and labels for refrigerators and A
adoption of advanced energy efficiency standards and a tiango low GWP refrigeran
are required to realize GHG savings. The adoption of increasingly ambitious ME
labels will not lead to higher costs for the enders. Instead, with current electricity pric
life-cyclecosts (LCC) for engsers will shy about the same; and with the expected hig
electricity prices in the future, that LCC will even be lower for-asers and the economnr
CKA& ablaAazylt [/ 22fAy3 tflyé oOob/toOZ
introduction of the MEPS and Lelb regulation:

Establishment of the Minimum Energy Performance Standards,

Establishment of the Labelling System,

Development of Testing Procedures.
MEPS has not been yet adopted in the country.

9. Building Energy Performance Tool

The Building Energy Performance is a tool recently developed within the p
BUILD ME: Towards a L&arbon Building Sector in the MENA Regiéhase | (@16
2018) Phase Il (2013021) by thelnternational Climate InitiativgIKI) - Guidehous
(Navigant)m oollaboration withLCEC. focuseson reviewing the energy performance
Lebanese building sector and proposing a concept for a voluntary enefigierafy
classification scheme.
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10.Codes and Standards by LIBNOR foiSigtainabléBuildings
Constuction and Materials

The Lebanese Standards Institution LIBN@®pared of a number of codes al
standards such as standards of Building Construction, Refrigeration and Air Cond
Machinery, Solar Energy, Building Environment Design, Thermal Insulation anc
appliances. Most of those standards are not mandatory by law, they rather offer gu
for developers, investors and engineers who are intended to construct energy e
buildings.

Table7: The Lebanes&oluntary Standards and norms adopted by LIBNOR releve
sustainable building (Construction Materials and Building Sector)

Standards/Norms Document Description

Number
Sustainability inr  NLISO |This International Standard identifies a|
building construction 15392 : 2011 establishes general principles for sustainabi
- General principles in building constructionlt applies to the life

cycle of buildings and other construction worl
from their inception to tke end of life.
Sustainability I It provides a general framework for improvit
building constructiorf NL ISO |the quality andcomparability of methods fo
- Framework fon 21931 1: |assessing the environmental performance

methods of 2016 buildings.It identifies and describes issues to
assessment of thg taken into account when using methods for t
environmental assessment of environmental performance |
performance of new or existing building properties in tigdesign,
construction works- construction, operation, refurbishment an
Part 1: Buildings deconstruction stages.

Sustainability i NL ISO 2192 It establishes a core set of indicators to take i
building construction 1: 2016 account in the use and development

- Sustainability sustainability indicators for assessing {
indicators - Part 1: sustainability performance of new or existil
Framework for the buildings, related to their design, constructid
development of
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indicators and a cort
set of indicators fol
buildings

operation, maintemnce, refurbishment and en
of life.

Sustainability iInNLISO TS | It establishes a list of aspects and imgaatich
building construction| 21929 2 : should be taken as the basis for f
Sustainability 2018 development of sustainability indicators f
indicators - Part 2 : assessing the sustainability performance of n
Framework for the or existing civil engineering works, related
development of their  design, construction, operatiot
indicators for civi maintenance, refurbishment anehd-of-life.
engineering works
Environmental label{ NL ISO 1402| It specifies requirements for salleclared
and declarations -- | : 2018 environmental claims, including statemen;
Seltdeclared symbols and graphics, garding products. |
environmental claims further describes selected terms commor
(Type Il used in environmental claims and giv
environmental gualifications for their use.
labelling)
Environmental NL ISO 1403| It gives guidance on thelesign and use G
management --1:2016 environmental performance evaluation (EF
Environmental within an organization
performance
evaluation C
Guidelines
Environmental NL ISO T|[This Technical Specification provides
management  Life| 14049 requirements and a structure for a da
cycle assessment- documentation format, to be wused fq
Examples o] transparent and unambiguous documentatis
application of 1S( and exchange of Life Cycle Assessment (LCA
14041 to goal an( Life Cycle Inventory (LCI) data, thus permift
scope definition anc consistent documentation of data, reporting
inventory analysis data collection, data calculation and ds
quality, by specifying and structuring releve
information.
Environmental NL ISO T[It provides examples to illustrate curre
management - Life| 14047 : 201€ practice of life cycle impact assessm

cycle assessment-
lllustrative examples

on how to apply IS(

according to ISO 14044:2006.
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14044 to impact

assessment situation

Environmental NL ISO T It provides the requirements and a structure f

management - Life| 14048 : 2011 a data documentation format, to be used f

cycle assessment - transparent and unambiguous documentati

Data documentation and exchange of Life Cycle Assessment (LCA

format Life Cycle Inventory (LCI) data, thus permitt
consistent doamentation of data, reporting o
data collection, data calculation and ds
guality, by specifying and structuring relevg
information

Environmental NL ISO 1404 It describes thgrinciples and framework for lif

management - Life|: 2011 cycle assessment (LCA)

cycle assessment-

Principles and

framework

Environmental NL ISO 1404 It specifies requirements and provides

management - Life|: 2011 guidelines for life cycle assessment (LCA)

cycle assessment-

Requirements  an(

guidelines

Guide foraddressing NL ISC It provides guidance on  addressi

environmental issue] GUIDE 64 | environmental issues in product standards

in product standards| 2011

Environmental label{ NL ISO 1402| It establishes guiding principles for the

and declarations -|: 2011 development and use of environmental labf

General principles and declarations

Environmental label{ NL ISO 1402 It establishes the principles and specifies |

and declarations - |: 2011 procedues for developing Type |

Type | environmenta environmental declaration programs and Ty,

labelling - Principles [Il environmental declarations

and procedures

Sustainability in NL ISO 2193 It provides the principles and requiremerfts

building constructior] : 2011 type Il environmental declarations (EPD)

- Environmenta
declaration of

building products

building products.
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Environmental NL ISO 1405] It contains definitions of fundamental conceg

management ¢ |:2011 related to environmental managemen

Vocabulary published in the ISO 14000 series
International Standards

Environmental NL ISO TI[It describes current concepts and practic

management - 114062 : 2011 relating to the integration of environments

Integrating aspects into product esign and developmer

environmental (the term "product" encompassing bot

aspects into produc material goods and services).

design and

development

Environmental NL ISO 1406 It gives guidance to an organization on geng

management -1:2011 principles, polty, strategy and activities relatir

Environmental to both internal and external environment

communication - communication.

Guidelines anc

examples

Greenhouse gases | NLISO 1406 It specifies principles and requirements 1

Requirements fol : 2016 bodies that undertake validation or verificatic

greenhouse ga of greenhouse gas (GHG) assertions

validation and

verification bodies fol

use in accreditatior

or other forms of

recognition

Greenhouse gases | NL ISO 1406 It specifies principles and requirements &

Part 2. Specificatiol 2 : 2011 provides guidance at the project level f

with guidance at the guantification, monitoring and reporting ¢

project level for activities intended to cause greenhouse (

guantification, (GHG) emission reductions or remo

monitoring and enhancements.

reporting of

greenhouse ga

emission reductions

or removal

enhancements

Greenhouse gases | NL ISO 1406 It specifies principles and requirements a

Part 3: Specificatio| 3 : 2011 provides guidance for those conducting

with guidance for the
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validation and managing the validation and/or verification
verification of greenhouse gas (GHG) assertions
greenhouse ga

assertions

11. Criteria for NetMetering

The EDL namnetering committee has set a list iquired compliance standards (saf
and other) and acceptable components for renewable energy plant owners when aj
to get enrolled into a nemetering scheme. (Inverter Compliance Standard, PV mao
Compliancd G I Y B NR X

VIFI nanci al BMet€tbaniiGsi
Buildings I n Lebanon

Since 1997 at least five mechanisms for financing projects in green buildings,
renewable energies and energy efficiency have been developed in Lebanand detailet
hereafter.

1. Building Energy Efficiency ProjéeEEC) in Lebanon

This project was prepared by thErench Ministry of Ecology and Sustainable
Development (MEDD), which presented it to the steering committee of theench Fund
for the Global Environment (FFEM), which accepted it on April 1997, for an amount of
€868,959.40. Then, the broad lines of this project were the subject of an agreemen
the Lebanese Ministry of the Environment (MoE) on November 18, 1998. The projec
documentwas signed between th€&rench Development Agency (AFD) and the French
Environment and Energy Management Agency (ADEME), February 22, 1999.
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Project objectives

Thisdemonstrationproject consists, of developing energglated improvements in th
areas ofthe envelope and equipment of certain new buildings; and to develop a nation
support program aimed atdisseminating best practices for energy efficiency in
construction. More specifically, this project aimed taise awareness among Lebanese
decision-makers, and support them in preparing a new energy magement policy in th
housing sector, with a view to reducing the cangtion of electricity producedhrough
fossil fuels, and therefore CO2 emissions, as part of the FFEM's fight against the gre

effect.

1.2. Execution

This project (PEEC) ind&d five programs that were implemented in five climatic zo
with four operators from the private, cooperative and social sectors. These programs

T
T
T

A private developer's site in Zouk Mosbeh, north of Beirut (120Q1)

A program in the cooperativeestor in Maghdoucheh near Saida (262204)

Two orphanages of the Dar Al Aytam foundation, one in the southern subu
Beirut (Ouzai), and the other in the Bekaa plain (KhiRb@tha)

A family building in a residential area (Ain Aalak) in northern Metn.

1.3. Project Evaluation

Among the results achieved by this project:

T

Reinforcement of tools and skills for the design of collective housing, with th
insulation, and their availability to pperty developers, through the Orders
Lebanese Engineers andchitects(OEA).

The pilot programs carried out by PEEC, a company has started manufactt
site profiles and frames for double glazing

Innovations have been introduced in Lebanon in the field of collective solar dol
hot water SWH

The BuildingCode promulgated in 2005, introduced provisions favoring
construction of double walls, following the recommendations of PEEC in this :
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1 In Lebanonthere is knowledgeo design, produce, install and manage qui
collective solar systems. But whhinders the extension of these systems is
electricity pricing, which does not reflect the reality of the costs. This energy |
at highly subsidized prices.

It should be noted that this financial mechanism (PEEC) has come to an end, follov
completion of the five pilot programs mentioned above.

2. The Grant Contract

This contract was signed2007 by the Banque du Liban (BDL), and the European Union

(EU) which provided Lebanon with aid 014.8 million euros for the financing of practs
for the use of renewable energies by the sector private. €12.2 million of this sum was
managed by BDL, and €2.6 million by KAFALAT. Kafalatis a Lebanese public inter
financial company intended to help small and medisired enterprises (SMES) acc
financing from commercial banks, by providing them with a loan guarantee bas
feasibility studies, or on a business plademonstrating tle viability of the econom
project proposed by the SME, to obtain a subsidized bank loan, or the guarantee
company. The capital of this company belongs to 75% to the National Institute f
Guarantee of Deposits, and in a proportion of 25%Qd_Bbanese banks.
The sum allocated to the BMasgranted to small and mediursized enterprises (SME
in the form of loans capped at $5 million per loan. Similarly, the loan benefits from a <
equivalent to 5% of its amount, if it is among thereapecifiedto subsidizedndustrial
agricultural, tourist or technological projects, and 15% if it is not subsidized. Tht
interest rate on these loans becomes close to zero%, which reduces the cost of bo
for companies embarking on renewabknergy projects.Reference tothe amoun
allocated to KAFALAT, it is intended to finance loans to SMEs embarking on proje
are part of its threeenergy efficiency and renewable energy programs, as follows:

1 Loans to companies that invest in the pliase of equipment that reduces th
energy consumption, by increasing their productivity. The loan is capped in th
at LBP 300 million, and its duration is 7 years. However, if the loan is intendec
renewable energies, its ceiling is 600 ronliand its duration is 10 years.
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1 The guarantee for bank loans that companies use for the production of elec
through renewable energies. The loan could reach LBP 1.2 billion, and its dur
15 years, with a grace period of two years. Simildhnlgse are subsidized loans, ¢
the banks that grant them are exempted from setting up compulsory reserv
them with the BDL.

1 The guarantee for bank loans which will benefit producers of electricity tht
renewable energies, and who sell their suglproduction by injecting it into tf
public EDL network (Nehetering), when Lebanese legislation so allow later. Ir
case, the term of the loan would be 15 years, and the grace period 3 years.

This shows thabistributed XXX, the draft law of which only saw the light of day in Mal
2022,was planned by KAFALAT in 2007.

In general, the fiscal and monetary incentives provided by this "Subsidy Contra
persuasiveBut, the loan ceiling set by the BDL at 5 million for SMEs to financegbsdp!
the use of renewable energies seems relatively high, given the assets of most c
companieswhich are less than 1 million of USCherefore, it would have been wiser
the BDL to set the ceiling for these loans at less than $1 millicadlder as many SMEs
possible to benefit from them.

3. The Solar Water Heater Subsidpdtam

This program was the result of an agreemen2009 between the BDL, the United
Nations Development Program (UNDP), and the United Nations Environment Program
(UNEP). It was launched in October 2010 by the BDL, through subsidized loans, gra
small residential units, for the purchase ofolar water heaters. The loan, capped at $5,0!
was at 0% interest. At the same time, loans at 0% interest baga granted to compani
for the purchase of solar water heaters, each of which benefits from a subsidy o
which would be provided by the Ministry of Energy and Water. This project aat
subsidimg 7,500 water heater systems installation in companies, a figure that wa
reached at the end of 2018. Indeed, thanks to this subsidy program, the surface are
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solar water heaters rose in Lebanon, fr@12,000 m2 at the end of 2010, to 700,000 at
the end of 2019, i.e. an increase of 14.9% on average per year?*.

4. The Financial Echanism of the "National Action for Energy
Efficiency and Renewable Energies" (NEEREA)

As discussedunder the subsection "Regulations and Incentives for Energy
Efficiency", NEERE/ a financing mechanism that allows tpevate sector (individuals
and companies) to benefit from loans grants, granted through commercial banks
Lebanon, to financeenergy efficiency and renewable energy projects, and the
implementation of green buildings. It was created in 2010 througifrcular 236 of the BDL,
and alongside the latter, thMinistry of Energy and Water Resources, the United Nations
Development Program (UNDP), the European Union (EU), and the Lebanese Center for
Energy Conservation (LCEC). All subsidized (industrial, agricultural, tourism, IT
research) and nossubsidized (residential, commercial, and Amofit organizations
sectorswere eligible for these loans, to finance eith@ew environmentally friendly
projects or transform existing projects, so that theycould become environmentally
friendly.

The NEEREA mechanism wae of 14 “initiatives” that were included in the National
Energy Efficiency Action Plan (NEEAP 2011-2015), which was approved by the governm
in November 2011at a national level, NEEREA aimedraisng the share of renewab
energies to 12% dhe nationalenergy consumptioby 2020, and to 30% in 2030, accorc
to the electricity plans that were devgded after 2010. Similarly, this mechanism shu
reduce energy consumption by 5% between the entry into force of this mechanis
2014 The measure in NEEAP Il and NREAP extended NEEREA till 2020 aimat|ticdd
the new credit line facilitf{LEEREF&{gned between th&uropean Investment Bank (E
and the Agence Francaise de Développpement (AFD) on one side and the L
Government on the other side. The available fund for NEEREA in 2016 was aro
Million USD. NEEREAasboosted bya new credit line by EIB (50hd AFD (30M) with
total value of 80 Million Eurds It was expected thaby end ofthe year 2020, around 3(

projects related to Ef&ould be financed thanks to national financing mechanisms (exi
and new buildingsNoting that he EE measurasere classified afollows: EEmeasures i

24 LCEC, THE SOLAR WATER HEATER SUBSIDY PROGRAM https://Icec.org.lb/our-work/MEW/SWH
25 LEEREFF (Lebanon Energy Efficiency and Renewable Finance Facility) -2018
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existing facilities(buildings industry and agriculture)EE measures in new facilit
(buildings, industry and agriculture); aftE measures in certified Buildings (LEED, B
and HQE) The targeted energy saved for the NEEREA (2026) was estimated 4¢
GWh.

4.1. NEEREA Loans

This loan is capped &20 million, an interest rate of 0.6%, and a maximum term of 14
years, including the grace period whickaries from 6 months to 4 years. Similarly,
b99w9! YSOKIyAayY 3INIryida K2dzzaSK2f RaQ f
the purchase of solar water heaters. In addition, other loans of $2,000 were grdot
an interest rate varying firm 0.3 to 1.075%.

4.2. NEEREA Subsidies

Alongside the loans, NEEREA has provided for a grant scheme which has been th
of anagreement between the BDL and the European Union (EU). Projects with a maximu
amount of $5 nillion benefit from thesesubsidies59 projects in several sgus benefitec
from thesesubsidies
Similarly, households that would have obtained a loan at 0% interest, for a period of
for the purchase of solar water heatemould benefit from a subsidy of 200&spreviouslh
indicated if the installedwater heaters meet specific quality standards.

4.3. The NEEREA Loan Procedure
To benefit from the NEEREA loan, the procedure to follow includes the following st

1 First step: The loan applicant prepares a technical report (in accordance w
report templates prepared by the LCEC), including a feasibility study, and a cc
financial and technical analysis. The report must also include the total amount
loan requested.

1 Second step: The loan applicant chooses a commercial bank that studies his
this loan is greater than $20,000, the bank in question submits the technical
to the BDL for approval, which in turn forwards it to the LCEC fdnniea
verification. However, if the loan amount requested is not more than $20,000, i
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not assume the prior approval of the BDL, and the commercial bank sen
relevant report directly to LCEC.

1 Third step: Once the report is studied by the LCEE returned to the commerci
bank (if the amount of the loan is equal to or less than $20,000), or to the BL
Is greater than this amount) for review, and make the results of the study ave
to the commercial bank.

1 Fourth step: The commercibank informs the customer whether the loan is grar
or refused. In case of agreement, the client can then start his project. This pro
usually takes about 3 months, if the required data is ensured, and the num
applications is not very hight. the project carried out proves to be naromplian
with its initial plan, disciplinary measures are taken against the beneficiary
loan.

4.4. NEEREA Balance Sheet

Among the main achievements of NEEREA:

w !YIAT WwWdzZ & Hnmgp Br aYoRNGBouit K380 milionndollars Wi
granted through the NEEREA plan, creating more than 6,000 jobs in Lebanon, acce
the governor of the BDL; while this figure was still 117 at the beginning of May 201«
w a4 27F Wdzy S 1,000 projetts haze Mé&en dpiitdvel by the NEEREA fu
mechanism, for a total amount of more than USD 600 million, according to LCEC.
w !02dz2i Tcz 2F (0KSA&S whik®B & thé dveral I5aN Emouht
went to green buildings, accordingo LCEC.

w 'ff 2F (KS&aS LINRP2SOGa KIFI@S O2y G4NROd
$73,253,210 per year, and reducing annual energy consumption by 260,163,32
equivalent to 281,245 tons of CO2, according to the LCEC.

w ¢ K Shre® Behskciary Sectors of the NEEREA mechanism were: the commerciz
(hotels, shopping centers, etc.) with 52% of loans, the residential sector with 31% ¢
industrial sector with 8%.

w . @afazat, Mount Lebanon received the highest numbklloans, while the highe
amount of loans wet to Beirut, according to LCEC.

w wSySgloftS SySNHE& FyR SySNHe& SFFTFAOAS
systems, LED lightinggrtified green buildings, and biomass boilers.
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w ¢ KI Yyl &EA IRendigy Bompanies have been created until June 2020, c
permanent jobs, accoing to LCEE However, since 2021, this NEEREA fina
mechanism has been in a statetwbernation,due to the banking crisis, and that of f
BDL, which continue to rage

5.The Green Bond Market in Lebanon

Bonds are financial securities issued by banks or companies or States, to borrow
on the financial markets, at any interest rate called "coupon”, and for a specific me
Thus, the buyer of the bonds, who is the lender, is repaid his money atityats well a
the interest due to him, as is the case with Treasury bonds issued by the States.

The world's first green bond was issued in 2007 by the European Investment Bar
which was followed in this area by the World Bank in 2008. Thigatagised through th
iIssuance of green bonds should serve loans to finance projects to combat global w
In October 2020, the cumulative amount of green bond issuance crossed thel
threshold of $1 trillion (EIB'.

The green bond market in Lebanon was created in 2017 on an initiative of thi
International Finance Corporation (IFC), a member of theVorld Bank Group. This marke
was the first of its kind in the Middle East. The IFC had helped the authorities
Lebanese financial markets (the Beirut Stock Exchange) to develop draft laws to t
the issuance of green bonds in Lebanon. As for the first Lebdrede to issue gree
bonds, it was Fransabank in 2018. In these bonds, the IFC invg4Seehillion, to
encourage other Lebanese banks to enter this capital market. Thus, the funds ra
these bonds would be lent to companies wishing to invest in readev energies ar
energy efficiency, in solar installation projects, wind farms, green buildings, etc.

Indeed, this green bond market has been strongly affected by the banking crisis t
been going on in Lebanon since the last quarter of 2019.

26 https://Icec.org.lb/our-work/partners/NEEREA
27 EIB Climate Bond Assessment, April 2021
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6. The Lebanese Environmentattion (LEA)

In 2015, following themplementation of theNational Energy Efficiency and Renew
Energy Action (NEEREA), the Central Bank of Lebanon (BDL) tailored a more
mechanism dedicated to environmentplojects The Lebanese Environmental Action
(LEA). LEA is dedicated teupport the financing of new and existing environmental
projects. It offered soft loans to eligible and feasible proje@sd allowedprivate secto
SYGAOGASE OAYRADGARIzZI f &% {-paotit QrganizatoNs toCappiNdi
subsidized loans for environmental projects with the covered measdres. loan wa
eligible for new oexisting projects. Having a ceiling of 2lion USD, the loan wasfered
for a period that should not exceed 14 years including a grace period of 6 months to
with low interest rates (c. 2.5%). Mothat BDL hadecently updated the circular and t
loan ceiling for the year of 2019 is &0 million USD. The environmental loansre
provided through any of the Lebanese commercial banks to directly reach the er
before the crisis Through financing environmental projects, LEAuld improve
environmental conditions acrossl regions inLebanon. LEA aiméd increase the share
environmentally sustainable projects in all sectors in Lebanon (excluding transport
and improve access to clean potable water, preserve landscapes, improve air
among other direct or indirect beffigs such as decreasing greenhouse gas emissior
consequently contributing positively to the welfare of the environment and the socie
From mid2015 until December 2019, 162 projects proposals were submitted und
LEA financing mechanism, amongieth 146 were approved, 11 cancelled, 3 rejected,
2 ongoing reviews. The total loan amount granted for the approved projects is 104
USD, 18.7 Million USD for the year of 2019 only, and the total loan amount reque
150 Million USES. Many giidelines were prepared by LCEC for LtEd list of themost
relevant to green building applicaticare listed here afterThe Guidelines on Preparii
Technical Proposal for Indoor Water Reduction for Residential and Comr
Applications the Guideline on Preparing Technical Proposal for Stone Claddin
Retaining Wall Applicatigrand he Guidelines on Preparing Technical Proposal for
Tiling Application
Same as the other mechanisms, accesshe information aboutthe Green Buildin
projects hat took advantage of LEA loawas not achieved

7. The CEDR@AHIII Programs
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The first three phases of the CEDRNDPproject (20072013), funded by the Spani
Government via the Lebanon Recovery Fund, supported more than 100 renewable
applications, including photovoltaic (PV) and micro wind systems, -&ugle solar hc
water, and ground source heat pump prajgcSome results:

1 Implementing the firshydroponic green roof on one of the main buildings of the
Central Bank of Lebanon’s Hamra branch. The green roof is providing additiol
insulation and helping to regulate air conditioning, while reducing assxtiedst:
and lowering carbon emissions;

1 Piloting apico-hydro system to power a public school in Ramliyeh. A 10 kW turbin
was installed with battery storage, enabling the school to do away with their
generator.

8. The CEDRO IV Program

To syport Lebanon in achieving tHgustainable Development Go#&DG} as well a
make progress against national climate commitments, UNDP, together with the Eu
Union, Government of Lebanon, and members of the private seat®re supporting the
CEDROQV project, which aimedo support energy access, efficiency and sustainal
more specifically:

1 Lower public and private financial burdens related to energy expenditure;

1 Assist in scaling up renewable energy use to 12 percent of the national enet

by 2020;

1 Assist in increasing energy efficiency by 5 percent;

Promote smalkcale renewable energy sources;
1 Enhance the drive towards a green economy.

E |

Towards enewable energy and energy efficiengpals for the private sectomwith a
European Neighborhood and Partnership Instrument project entitted MEDSOLAR,
IVimplementednine power generation schemes that combine solar energy on the na

28 | CEC official Website
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grid with exising diesel and battery storaggapacity ofeach:130-300 kW), with a tota
of 1.44 MW of power installed. The outcome of this streasais devoted to increase
energy &cess and reliable power supply, while also a reduction in fossil fuel based
requirements and support to the local solar market. The nine proj@et® completed b
the end of 2016.

In addition to working with local, communiyased organizations, CEDRDwas alsc
dedicated to helping improve energy efficiency among Lebanese companies, helpir
to decrease emissions and increase profitability. One large partner and benefic
LibanJusa juice manufacturer in Baabddhe company has been using diesel gener,
to ensure continuous electricity, a measure that increased production costs and rais
selling price of its productA hybrid power system has been installed inabikus, whic
reduced energy costs and nmiee the company more competitive3%6 MWh ofgreer
electricitygenerated annually)Similar systems are being implemented in other Leba
companies in Bekaa and Bikfaya, as well as in two universities in KasliReant
A second project is being undertaken at the MEDRAR Medical Center (6Id/i@) in the
Caza of Nabatye, aimed piitting in place a geothermalhergy system that includes 1
vertical boreholes of I meters eaclsupporting at least 25,000 people per year.

9. The CEDRO Vdgram

The“Country Entrepreneurship for Distributed Renewable Opportunities V” (CEDRO V),
was launchedn 2017, by theUnited Nations Development Program, in partnership witl
the Ministry of Energy and Water Resources and the European Union, and in cooperation
with the Lebanese Industrialists Association (ALI), The Lebanon Green Building Council
(LGBC) and the International Renewable Energy Credit Institution (I-REC).

The essential objective of this prograntashelp Lebanon with the energy transition, by
financing pilot projects, particularly industrial ones, in this field. As part of the financir
of this project,the European Union and the United Nations Development Program
(UNDP), have since 2019 disbursed nealmillion $ to finance green projects in Lebanon,
andUSAID has released 29 million.
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10.Green Economy Financing Fac{BEFF] 2018

The GERWwas a &cility amounting to US$100 million, fraBBRD to Bank Audi to finance
green projects (renewable energy, energy efficiency, water, material efficiency and
climate adaptation). DonorwasTaiwan ICDF. The Green Economy Financing Facility (C
offered another potential pathway. Witk billion euros in funding from the European Ba
for Reconstruction and Development (EBRD), the projecé@bmreduce greenhouse g
emissions by financing green energy projects around the world. In Lebanon, spg
the facilitywas targeting tgrovide up to $190 million to local commercial banks to fin:
energy efficiency, renewable energy, and resource efficiency projgttes. the collapse i
the banking sector, there is no clear evaluation of the achievemfthis financing projec

11.Housing Bankdans

Following an agreement betvea the BDL and the Banque de I'Habitat, the lattel
announced 0r80.05.2022 that it grants loans capped at 75 million LL ($2,727), against a
interest rate of 4.99 %, for the financing of acquisitions in the fiekblair energy.

VICerti fied Green Bu

Thefollowingsection discussethe status of green building constructions and certification
in Lebanon in order to evaluate their sustainable achievements using several critea
ranging from the design point of view tbe construction implementationLessons learnt
will also be presented in addition tothe best practices implemented b
assessors/consultants/developers in order to better assess the current status
sustainalbe development and the corresponding public awareness in the Lebanese
building construction market. Finalljyanagers and occupants’ feedback will be analyz
in order toevaluate the occupants’ satisfaction and the facilities’ performance.
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1. Assessment

Even though the concept of green building is relatively new in Lebanon; nonetl
various green projects, both renovated buildings and newly built ones, have alread
implemented since 2009. In the educational sector for instatioe|nternational College
Elementary School (ICES) in Ras Beirut is the first building in Lebanon to get tiégald LEED
certification attributed by US Green Building Council (USGBC). The Lebanese Cen
BDLYi221 Yy FOGAGS NR{S Ay (GKS O2yaidN:
AyiSNBaid NIiGS 2y SELISyaSa RANBOGEe& i
The International College demonstrated the importance of environmentaéndly anc
energy efficient buildings paving tiveay for future Lebanese green buildingsdase se
Table9 for additional technical details on ICES green building in the ¢idned sector).
As of May 2022, the number of conducted green building certification projects is ¢
45 projects with almost half of them being residential buildingde@ase seelable8 for
additional details). It is worth noting the83% of these projects obtained the LEED
certification, while 51% obtained the BREEAM certification despite the difficulties t
satisfy thehighly demandingequirements of those rating systems. Indeed, some pro
took several years before their certification requestsapproved. For instance, tf#wer
44 located in Beirut applied for aLEED CS 2009 certification in 2014 and was certified LEED
Gold in 2021, almost 7 years after its submissigrigaseseeTablell for other examples
Furthermore, it is to be highlightedhat most of the certified buildings ar@ew
constructions since thecost of renovating existing buildings to meet the criteria of
certification rating systems is very expensive. However,rém@vated buildings comply
with a high standard of energy fefiency requirements. Referring once again to
educational sector, theNotre Dame de Louaizeh school, founded/constructed back
1960, has been recently renovated in order to comply with green buildings standard:
from building envelop to technat building system. The school replaced all the alum
windows as well as the lighting systems. In addition, a new HVAC system anc
insulation was installed (for technical detaidge Table9). Unfortunately, the econom
crisis has slowed down the development of this sector, which is reflected in 1@
showing that thdast project submitted for certification was in 2018.
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In addition to the long processing/waiting time to obtain the ceréition, the certificatiol
fees of the aforementioned international rating systems are relatively high. For ins
the LEED Gold certification fees of various buildings of different scales during th
period are as follows:

- The certification fee ofhe LOS office building project in 2019 A & S |j dzI f
which represents around 0.2 % of its total construction cost,

- The certification fee of th& Jabbra Library & R. Nassar CA project, at the Lebanese
American University LAU, in2020isequaltomnn pnn € 6KAOK NI

construction cost,

- The certification fee of théssociated Consulting Engineers Headquarters project,
in2017A & SljdzZrtf G2 wmp nnn € 6KAOK NBLINBAS
(please se@ablell for additional details).

Finally, it should be noted that the number of projects that appliecherrenewal of their
certification is negligible given that the perceived benefits of the certification renew:
very low and that recertification is noteemed as mandatory by any of the certifical
rating systems.

It should benoted, and as discussed in previous paragrafies ] ebanese laws/regulatio
do not impose any criteria on the construction of new buildimgseference togreer
building certification requirements Moreover, the certification requests are mo:t
voluntary demands coming directly from the client himself and not based on any con
recommendation as expressed in the surveys  conducted witl
consultants/assessors/developers.

Therefore, in order to identify the main drivers for these certificati
consultants/assessors/developers were asked to rank, according to significance, .
2LI0A2Y 4 0K G Y2al fA1St e NEFt SO G|
constructon/certification. Results show thafinancial aspects such as subsidized
loans/financial benefits/reduced maintenance costs/higher return on
investment/increased property value are the main drivers toonstructan energy efficier
building; whilecompany and social image come in the second place before taking i
consideration angnvironmental benefit or social responsibility.

Based on the results of the survepnducted withconsultants/assessors/developers
green building projects, Figur2 shows tle impact of various drivers on the clients’
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decision to build/certify green buildings in Lebanon ordered from extremely influential f
slightly influential.

Government incentives/tax rebates
Reduced operating costs, lower reconfiguration cost, water savings
Return on investment (higher rental & higher building value)

Regulations (building code etc.)

ing and competitive advantage & company image

Client/tenant demand

Opportunity of reducing environmental impact

Strong government leadership or poiical will and commitment

Coeporate social responsibility |

Ability to ensure overall health, comfort, and productivity of its occupants-Building occupants welibeing
Increased awareness and education

Abllity of creating better performing buildings (superior bullding ~ lower and mal costs

Interest & policles &

Competent team members

Resources availability and capability J -

Figure 2 - Weighted average of the influence of various drivers on the decisi
constructing/certifying a green building

Similarly, Figue3 a K2 ¢4 (GKS AYLI OG 27F @I NA 2 dza
build/certify green buildings in Lebanon ordered from extremely influential to sli
influential.

/| i i ! I i 1
Lack of government incentives

\ 1 1 \

Low perceived benefits - - |

‘ 1

Limited financial and human resources |

\ ‘
Low client demand M
e m
Lack of owner/occupier/developer awareness

Documentation preparation

Poor access of per 1o inf

fating system too complicated to follow or comply with

o ﬂ
Lack of application experierce

Poor cooperation among participants &J

) . y / 2 /

Figure3 - Weightedaverage of the influence of various barriers on the decision of
constructing/certifying a green building
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It is important to note that the decision to build/certify green buildings remain the
decision of the clients/owners as aforementioned, hence therest in soliciting th
feedback and the opinion of the occupants of these green buildings abot
consequences of ecological construction on their quality of Rfesened hereafter the
findings of the second survespnductedwith managers/occupats of green buildings
Lebanon.

Thesecond survey assesses theatisfaction of occupants of green buildings according t
three major axes namelgthe indoor environment quality, the esthetical design of the
building, and the management and maintenance of the building. For this purpose, tt
survey started by collecting information about the control of thermal comfort an
guality, the use of acoustic noise and heat insulation techniques, and the manager
lighting and energy in order to qualify tinesatisfaction of the indoor environment quali
Then, it collected additional information in order to assess their satisfaction of the ¢
building design, use of spaces, and building image. Finally, it assesses their satisf
facilities mangement and the effect on their daily behavior.

The outcome of this survey is presented in figudes and 61n general, the survey sho
a high satisfaction of the occupants along the three investigated axes. Thereupt
impacts of green building geeyond economic and environmental benefits, as they t
positive social impacts as well. These additional benefits concern the health and we
of people who work in green offices or live in green homes as they reported an enl
productivity and aetter physical and mental health. Arou®0% of the occupants claim
a high decrease in their electricity bill and amoderate decrease in the maintenance and
operational costs compared to their previous experience in conventional building.
same percetage revealed theositive impact of ecological construction on their de
behavior as theywpply more personal control on the indoor environment and try to fir
passive ways to reach thaemfort zone.

0% 10% 20% 0% 4% S0% 60% 0% 80% 90% 100%

Temperature in summer (thermal comfort, thermal sensation and temperature stablity) —
Temperature in winter (thermal comfort, thermal sensation and temperature stability) —
Air quality (stilness, dryness, freshness, odours) _
Ughting-Amount of light (overall, natural light, artificial ight, glare from sky and sun, glare from artificial ights) | —
Acoustics-Noise (overall, noise from neighbours, noise from Inside, noise from outside, unwanted interruptions) —
Comfort overal . —

Figure4 - Occupants satisfaction with indoenvironment quality
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90% 100%
The building overall (building design, needs, use of spaces in building, building image, safety, etc.)
Green spaces
Productivity (the change on working productivity)
Effect on behaviour (change of behaviours because of building conditions)
Figure5 -Occupants satisfaction with building design
20% 30% 40% 50% 60% 100%

Green spaces

Effect on behavi

(change of behavi b of building conditi

Response to problems (requests submitted for maintenance and operation of heating, cooling, ventilation,
lighting)

Figure6 - Occupants satistdion with facilities management

2. List of Certified Green Buildings

Table8 - Certified Green buildings in Lebanon

Project name | N° of projects | Building type Construction | Building Certification | Funding
year Rating & year sources/institutions
Certification
RCG 1 Nonresidential/ LEED Gold | 2022
Headquarters Office
Tower 44 1 Residential LEED Gold | 2021
Water Front | 1) Blocks 1 to| Residential/ 2019 1) BREEAM | 1)2018 Majid Al Futtaim &
City WFC 4 Apartments Pass 2)2020 Societe Joseph
Promenade 2) Blocks 5 to 2) BREEAM G.Khoury Et Fils
Résidences | 8 Good Holding
WFCPlaza Blocks 1 to 3 | Residential/ 2019 BREEAM 2018 Idem
residences Apartments Pass
WFC 1 Residential/ 2019 BREEAM Idem
Magnolia Apartments Pass
Court
WFCGMarina 1 Residential/ 2019 BREEAM 2019 Idem
Vistas Apartments Good
WFCThe 1 Nonresidential/ BREEAM Idem
marina Restaurants Certified
promenade
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LOS office 1 Nonresidential/ | 2019 LEED Gold | 2019 Own & Loan from
building Office NEEREA
Rive Gauche | 1 Nonresidential/ LEED Silver | 2018
Office
LAUJ. Jabbra | 1 Educational 2018 LEED Gold | 2020 Own & Loan
Library & R.
Nassar CA
International | 1)Elementary | Educational 1)2013 1- LEED Gold 1)2013
College IC school 2)2018 2-LEED Gold| 2)2019
2)Preschool &
Middle school
AUBPenrose | 1 Educational LEED Gold | 2019
Hall
AUBIOEC 1 Educational LEED Gold | 2015
building
Y Zone Yarze | 1 Residential BREEAM 2019
Pass
Yarzel561 1 Residential BREEAM 2019
Residences Pass
Yarze 1674 1 Residential/ 2017 BREEAM 2018 Own & Loan from
Residences Apartments Very good NEEREA
La brocéliandg 2 Residential 20092011 BREEAM 1)2012 2)GreenSton®eal
Yarze 1)Very good | 2)2015 Estate developer
2)Pass
B11 Beirut 1 Residential/ LEED Silver | 2018 International Hotel
(Beirut Commercial Investment
International Company
Exhibition &
Leisure
Center
BIE&LC)
M1 building 1 Commercial/ 2016 LEED 2016
(BIE&LC) Office Platinum
ABCVerdun 1 Commercial/ 2017 LEED 2018 Own & Loan from
Retail/trade Certified NEEREA + Two loc
banks
Associated 1 Nonresidential/ | 2012 LEED Gold | 2017 Loan from IBL Bank
Consulting Office
Engineers,
ACE
Headquarters
Minal394 1 Nonresidential/ LEED Gold | 2014 Investor Lona Co
Office Office
Beirut City 1 Commercial/ LEED Gold | 2013 Majid Al Futtaim
Center Retail/Trade
Caza Batroun | 1 Residential 2014 BREEAM 2014 Own Family House
Excellent
Bkerzay Eco | 1 Residential/ 2017 BREEAM Own &Loan from
village Hotels Very good NEEREA
Beit Misk 1 Residential BREEAM 2015
Phase Il Pass
Lot 1031 1 Residential BREEAM 2016
Rmeil Good
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Lot 1031 1 Residential BREEAM 2019
Rmeil PCR Good
Lebanese 1)Phase 1 Residential 1)BREEAM | 1)2013 1) Majid Al Futtaim
Water Front | 2)Phasel 1A Pass 2)2015 2) Majid Al Futtaim
City LWFC 3)Phase 3 2)BREEAM | 3)2016
type 2 SP5 Good 4)2016
4)Phase 3 3) BREEAM
type 2 SP6 Good
4)BREEAM
Good
LWFC Gym 1)Phase 1 1A | Retalil 1)BREEAM | 1)2015
2) Phase 1 1A Pass 2)2020
PCR 2)BREEAM
Pass
LWFGSP3 Seq| 1 Nonresidential BREEAM 2018 Majid Al Futtaim
Gardens Good
BLC 1 Nonresidential/ ARZ 2011
Headquarters Bank Bronze
Beta 1 Nonresidential/ ARZ Bronze | 2013
Engineering Office
offices
WFC Offices | 1 Nonresidential/ ARZ Bronze | 2015
Office
Order of 1 Nonresidential/ ARZ Bronze | 2017
Engineers Office
&Architects
Reuters 1 Nonresidential/ ARZ Certified
offices Office
Tohme Rizk 1 Educational EDGE 2020
OfficeAUB
Kesrwen 1 Nonresidential EDGE 2020
Medical
Center

3. Certified GreemBuildings Technical Data

Table9 ¢ SomeBuilding Technical data

International College -Elementary
School

College Notre Dame de Louaize

Address Beirut Zouk Mosbeh
Construction Year 2013 1960

Building Type Education Education
Construction Phase New construction Renovated
Building Rating and Certificatio, LEED Gold Not applicable

Building Envelope

External walls//U value W/
(m2.K)

PlasterHollow BlockAir Cavity
Hollow BlockMech.Fixed stone
Cladding//0.56 W/( m2.K)

Double wall (15 cA3cm gapl0
cm) with cladding//1.21 W/(m2.K

Roof//U value W/(m2.K)

Flat Roof/Rubber Finislsolator
PadsCement BoardConcrete
Slab//0.68 W/(m2.K)

Double Pitch Roof/Brick 5 cm
Sandwich panel 5 cm. The
additional insulation to the roof
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structure has reduced the cting
load to 56.65 kW and resulted in
total savings of 4.2% of the total
electricity bill//0.37 W/(m2.K)

Openings and windows//U
value W/(m2.K)

Double glaze¢bolarban 70 XLowe
Coated//1.47 WI/(m2.K)//0.278

DoubleGlazedAluminum

The previous thermdbad was
estimated around 369.74 kW, but
with the new double glazed
installations, a reduction of 130
kW is achieved. The new window
are double glazed with an
aluminum frame//resulting in a Y
value of 2.78 W/(m2.K) compare(
to 5.8 W/(m2.K) of the previous
windows.

Basement Floor//U value
W/(m2.K)

PlasterConcrete-Sand Mortar
Tile//1.47 WI(m2.K)

30 cm concrete//1.92 W/(m2.K)

Technical Building Systems

Ventilation system

Mechanical ventilation system with
heat recovery

Free ventilation (windows)

SpaceCooling system

/| SYGNI fAT SR OKAt
system located in the basement (
VRV system

) &(VAV with electric reheat,
centrifugal chiller with variable
speed primary and secondary

pumps)

Mounted singlesplit or window
air conditioner Usually a visible
smaller system mounted outside
the wall or above the window just
supplying ondRoominverter type
AC unit with different capacities.
The use of inverter AC units will
save 7.06% of the total electricity,
bill.

Space Heating system

Oil noncondensing
(Diesel boiler)

Water Heater system

Dedicated electric heater (dedicate
= just hot water generation)

Dedicated electric heater
(dedicated = just hot water
generation)

Lighting system

LED (Light emitting diode lamps)
with BMS control
[Efficiency 100

Linear fluorescent lamps
(LFL)/Efficiency 6The old system
was basewn obsolete fluorescen
T12 lamps with magnetic ballasts
The new system will use T18
fluorescent lamps with electronic
type ballasts, which leads to
energy savings and higher lumen
output. The changes to the
lighting system will lead to 1127
$lyear saungs.

Shading Devices

Static (fix) shading systems as part
of the building architecture (e.g.
Maschrabiyya, porch roofs,

pergolas Setback and Fins

Static (fix) shading systems as p¢
of the building architecture (e.g.
Maschrabiyya, porch roofs,
pergolas)
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4. List ofGreen building project Certification in progress

Table 10 Green building projectertification in progress

Project Name Building Type Building Rating & Registration Year
Certification

Eastwood International School Education LEED v4 BD+C SC| 2018

Beirut City Museum Public Assembly LEED v4 BD+C NC| 2017

K Galeria Retail LEED Retail NC 20( 2016

Alveo Business Park Nonresidential/Office] LEED CS 2009 2016

Beirut Embassy Campus: Chancery | Nonresidential/Office]| LEED v4 BD+C+N( 2015

Business Park SP2 Nonresidential/Office] LEED CS 2009 2015

North Souks Department Store (Beiry Nonresidential/Retaill LEED CS 2009 2013

International Exhibition & Leisure

center)

Olive Residence Residential LEED NC 2009 2012

District//S CC Public Assembly LEED NC 2009 2012

Saifi 178 Residential LEED CS 2009 2012

District //S Neighborhood LEED ND 2009 2011

Development
Aya Tower Residential LEED NC 2009 2011
Aramex Warehouse Beirut Warehouse & LEED NC 2009 2010
Distribution

Badaro Gardens Residential LEED CS 2009 2010

Beirut Terraces Residential LEED CS 2009 2010
LEED NC 2009 2009

5. Sample of the CertificatioreEs

Table 11 LEED Gold NC 2009 Certification fees of various buildings of difteralets

during the same period

LOS Office Bldg LAU-J. Jabbra Library & Associated Consulting
R. Nassar CA Engineers
Headquarters
Construction Phase New construction New construction New construction
Building Type Office Education Office
ConstructionYear 2019 2018 2012
Construction Cost M TAn nAan MYy Tnan Anan C pop GyH
Building Rating and LEED Gold LEED Gold LEED Gold
Certification (NC 2009) (NC 2009) (NC 2009)
Certification Year 2016/2019 2013/2020 2010/2017
Registered/Awarded
CertificationCosts O ppp ¢ MO pnn e MpPp N0 €
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VI Educatndn Awa rfemre sG
Bui l dimglsebanon

According todGreen building literacy: a framework for advancing green bui

educatiort X~ L.&@ledespite the increasing square footage of green buildings world
green building education remairgsbackgroundof experiencehat is largely restrictedio
the domain of building industry professionals. After twenty years of civil war and con
political and economic turmoil, concerns for ecological matters are not a priority to
LebaneseAs per a Lebanese case study done atlibleanese American brersity, LAU,
dSustainability and Design Educatipbebanesestudents in higher education, engineer
and architectural programs, ateardly everexposed to the sustainable design science
aSOSNI t Ol yQu S @ Scgmpiehedddr ardven FamiliaK \&Eth the\t@r
sustainability. Green buildingwarenessis expanding and can create opportunities
integrate green building themes and environmental literacies into the classroom.
In order to determine how to make educational changes towgadstainability in Lebanc
it is first essential to examine how Green Building and design sustainability is beinc
in Lebanon. This report will look into the reality of green buildings education in engin
and architectural facultieacrossLelanon,the extent of scientific researcavailable the
entities and organizations responsible for spreading awareness through semine
workshops, andhe needto grow the green building sector / field

1. Education on Academic Level

1.1. Engineering and Architectural Schools in Lebanon

Engineering and Architectural universities in Lebanon have a long history of exc:
From the ESIB (Ecole supérieure d'ingénieurs de Beyrouth) which was founded in
the Faculty of Engineering and Arclutiere of the American University of Beirut (Al
which were both founded in 1951 and 63 respectively, to the Lebanese University,
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of engineering (ULFG), founded in 1974, and followed by many reputable universitit
that, it is clear that Leb@on has its fair share of higiuality engineering education.
Engineering faculties in Lebanon can teach the following majors in bachelor, mast
PhD levels in different capacities:

1 Electrical and computer Engineering
Civil and Environmental Engineering
Mechanical and Industrial Engineering
Mechatronics Engineering
Petroleum Engineering
Chemical Engineering

=4 =2 A A A

Architectural schools are often found under the faculty of Arts and Sciences and ca
the following majos in bachelor, masters and PhD levels in different capacities:

1 Architecture

1 Urban Planning and landscaping engineering

Many private owned universities have diversified their education and achieved the
(Accreditation Board for Engineering and Techgglo Ing accreditation. ABE
accreditation provides assurance that a college or university program meets the
standards of the profession for which that program prepares graduates. This give
students a sense of security that they are recejven quality education program tr
satisfies requirements of professional organizations.

1.2. Existing Course Material in Engineering and Architectural Universities related to
Green Buildings

Embracing the principles of green building in developmentrigial in creating
sustainable environment. According to the Lebanese Green Building Council, cons
a Green Building can achieve the following benefits:

Increase return on investment

Increase sales and leasing potential of building
Boost occupant health and productivity
Reduce energy use

= =4 A A
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1 Reduce natural resources use

Looking at these points, it is clear that all engineering fields are related to the suc
implementation of a green building design. Renewable energy related smajat course
are starting to make their way shyly into Lebanese engineering and archite
universities, mainly in the civil and mechanical faculties as well as in architectural
where undergraduate levels are including elective material relagenerally to ener¢
audits and green buildings, if any, and graduate level masters projects are includin
of concentration covering environmental and water resources, applied energy and «
studies, urban planning and sustainable architecture.

Listed below isfable 12including the universities that have been researched and w
suitable data has been gathered to highlight the course material that current engin
and architectural students learn in different levels of thajor. This datavas analyze
here after.

Table 12Existing Course Materials related to Green Building

University | Course Material Level at Which Course is Given
ESIB f «Batiments Ecologiques & | Masters¢éEnergie
Basse Consommation Renouvelablé
Energétique>-Technical
Electives
{ «Evaluation de projets a Bachelor in Civil Engineering
énergies renouvelables- Option Buildings and
Technical Electives Engineering Management
1 Building Thermal Design
1 Environnent and Sustainable
Development
AUB Core, BuildingWwater, Energy and PROGREEN
elective courses
Air Quality ManagemenrCore Masters in Civil and
Courses Environmental Engineering
Air Pollution Modelingrechnical
Electives
Environmentally Responsive
BuildingsTechnical Electives
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Moisture andControl of Humidity
Inside Building€ore Courses

Energy Efficient Buildings with Goog
Indoor Air QualityCore Courses

Renewable Energy Potential,
Technology, and Utilization in
BuildingsCore Courses

Passive Building Desighechnical
Electives

Green Building Basics and LEED
PracticesTechnical Electives

Masters in Mechanical
EngineeringApplied energy

1 Energy Efficient Buildings with
Good Indoor Air QualitZore
Courses

9 Sustainable BuildinDesign and
Construction Technical
Electives

Masters in Mechanical
EngineeringEnergy Studies

Environmentally responsive building

Bachelor of Landscape
Architecture (BLA)

1 Renewable Energy Potential,
Technology, and Utilization in
Buildings Technical Electives
Energy Efficient, High Indoor A
Quality Buildinggore Courses

1 Innovation and Knowledge
Transfer in Renewable and
Building Serge Systems
Technical Electives

1 Principle of Integrative Building
Design, Construction and
Operation for Sustainability
Technical Electives

Building Energy Stems
(Graduate diploma), applicate
should hold an undergraduate
engineering degree

LAU

Core, Building, Water, Energy and
elective courses

PROGREEN

Passive Building Desighechnical
Electives

Sustainablérchitecture Technical

Electives

Masters in Mechanical
Engineering
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Environmental SystemsCore
Courses

Environmental Systems@ore
Courses

Bachelor in Architecture

ULFG

éBatiments Ecologiques a Basse
Consommation Energétique
Technical Electives

OEvaluation de projets a énergies
renouvelables>-Technical Electives

MastersoEnergie
Renouvelablé
(ESIB/ULFG)

! «Construction Durable (5"
yearc 9" Semc éStructures et
Batiments») - Core Courses

1 oDiagnostic environnemental
(5" year - 9" Sem.q
« Hydraulique et
Environnement)- Core Courses

Civil EngineerinBiploma

dsolation Acoustique (Mechanical
Energie 5" Year)-Core Courses

Heating, Ventilation, and Air
Conditioning 4" Year 4¢ 8" Sem)-
Core Courses

Mechancal Engineering
Diploma

BAU

GreenBuildings and LEED

Bachelor of Engineering in
Renewable Energy Engineerin

Indoor Environmental Controt€ore
Courses

Environmental DesigTechnical
Electives

Bachelor of Architecture

Architecture Design and Decision
Supporting ToolsTechnicaElectives

Advanced sustainable Architecture
Technical Electives

Masters in Architecture

USEK

Sustainable Architecture Workshep
Technical Electives

Bachelor and Master in
Architecture- combined
program

Sustainable Constructiehechnical
Electives

Masters in Civil Engineering al
Bachelor in Civil Engineering

Building: Energy and Environment

Core Courses

Masters in Civil Engineering
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NDU Sustainable ArchitecturéCore Masters of Architecture in
Courses Sustainable Architecture
GreenArchitecture for the MENA
RegionCore Courses

Human Comfort and Wellbeing in
Passive Architectur€Core Courses
Case Studies in Passive Energy Des
- Core Courses

1.3. Analysis of Results

Given that the concept is relatively new in the country, Green Buildings in Lebar
still an ambition. This report shows that the adoption of green building course mate
engineering institutions is very low currently in Lebanon and only restritbespecic
programs, a limited number of general core materials (obligatory) as well as
bachelorsY & 1 SNA Q LINB INI Ya g Aabligataiys OKYy A O f§

1.3.1. Special Programs

The table above shows all course material that are being tafigyit G KS O
engineering and architectural universities. Looking at the data, it is clear that only
universities namely, AUB and LAU have collaborated in a joint diploma program,
separate from their respective undergraduate and grai@uengineering majors;allec
PROGREEWNhich targets the study of green building desighis an online diplom
0SG6SSYy (KS&aS (g2 dzyAGSNAAGASADP C¢KS t
working professionals in fields related to naturales@e, mathematics, engineering, ¢
architecture further develop skills and compete in the emerging and rapijhareding
ANBSY Sy S NBRS, thydddshtiGnal equirements for admission to the PROC
LINE AN Y R2y QiU 20f A3 San@rgiSeer®@r ayi Rréhirett.(irSthislsg
the program caters to all types of professionals and includes management, ¢
buildings and water courses. AUB has, in addition to the PROGREEN, another
called Building Energy Systems (Online GreelDgloma), which is also not a mastdrat
where it is a requirement for the candidates to haveacheloiin engineering.
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1.3.2. Engineering and Architectural Masters Programs

The ESIB/ULFG have a full joint research master program concentrated on rer
energies as a whole science and have two courses in the curriculum that are rel
green buildings. The Notre Dame University (NDU) has one masters that is under thi
of architecture which is concentrated in Sustainable Architecture, where four g
building related courses are given in addition to other core courses. The AUB I
Masters in Civil and Mechanical Engineering Concentrated on Environment, Ap@igg
and Energy Studies, that give all directly related green building courses as elective:

1.3.3. Engineering and Architectural Bachelors Programs

As can be noticed in the list of course in thable 12 for each of the universitie
researchedat undergraduate level (bachelorg)early all Green Building courses fall ur
Technical Electives where the student has the choice to study them or not depenc
their own personal preference and on their future aspirations. Thus, there is no obli
or aproper formation in green building related courses. Very few are considered a
material and they tackle one aspect of green buildings, for example: Moisture and Ht
Inside Buildings, Indoor Air Quality, Durable Construction, Acoustic Isolation

1.4. Existing Scientific Research Related to Green Buildings

Due to the fact that there is little exposure to green buildings in education in Lebano
few scientific research and papers are published in journals and conference proce
Below arethe papers and researches that were found:

9 Osama Omar “Near Zero-Energy Buildings in Lebanon: The Use of Emerging
Technologies and Passive Architecture” Sustainability 2020, 12, 2267

Abstract: Architecture always aims to find solutions for problems aratedvorld. One ¢
the major trends at present relates to energy consumption and climate cf
Construction is responsible for 18% of CO2 emissions. However, continuing to use
main source of energy consumption for economic reasons, as itdseéapest raw materi
and most easily available material for most of the Arab countries, results in a ne
environmental impact on the quality of life in these countries.
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This paper investigates a new design concept and deesigporting tools for ze-energ)
buildings. Based on critical thinking as a new mechanism to create a hierarchy of de
a building, the research presents the experience of the author in teaching archi
courses for postgraduates for five years (ARCH 662: ArchitecasignDand Decisie
Supporting Tools and Arch 663: Advanced Sustainable Architecture). The resul
research could be new methodologies that help and guide the architect in creatin
zeroenergy buildings in their countries. In addition, the sgreknowledge in the futu
generation of architects in architecture schools will mean that new designers bel
protecting and taking care of their environment, which will increase awarene
environmental issues and improve the quality of lifdhese countries.

9 Adel Mourtada, Farah Mneimneh, Haneen Hamdan,” GRASS, A New Building
Rating System for Lebanon”, ALMEE-ADEME

Abstract: Being more aware of global warming and climate change, the world toc
shifting toward a more environmentally friendly style of living. Buildings are conside
be one of the main contributors to CO2 emissions and thus to climate change. The
place of the design and construction of Hgdrformance buildings, also known as gr
buildings, is dynamic and evolving. In order to evaluate the level of sustainability, cc
all over the world have established building rating systems to evaluaderate greel
buildings. Lebanon is in an urge to introduce more energy efficient and environmn
friendly techniques in the building construction industry. This paper intends to intro
new building rating system for Lebanon to serve as a steyafortowards sustainability
this country. This rating system, GRASS, can be applied on both commercial and re
buildings. Throughout this paper, the minimum requirements of the credits w
illustrated as well as the criterion to be followiadorder to earn the certification.

9 Nabila Al Ghabra,” Legislation and Incentives and Incentives”, BAU Journal -
Health and Wellbeing: Vol. 1: Iss. 3, Article 51.

Abstract: ¢ KS ¢2NI RQa vyl dA2ya SHcdydawd JuStaingd
environmetal development, to achieve a balance between the economic developme
environmental protection. Governments around the world settled regulatory frame
for the development and usage of green building technology; they should ad
appropriate |l A aft F GA2y (G2 LINRPGSOUO LIS2LX SQa K.
resources, by establishing a mandatory Green Buildings Regulations, green ai
incentives and Initiative to improve our building performance, encouraging all inven
build with green. Energy efficiency and renewable energy incentives have attracted
attention; it promotes sustainable development. In some countries the municipali
made the Green Building standards mandatory for governmental buildings owl
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optional for private ones, but in others they are establishing a strategy, mak
mandatory for all the new buildings. This research highlights on the problem and de
government incentives and initiative, its effectiveness on promoting greeialing
development. The paper draws attention on the shortage of the Lebanese governi
protect its natural resources, since the environmental issues have reached dangerot
Some ministries are improving the rules for healthier environmentt sustill not enougt
More effort should be done in order to achieve an acceptable level of environmental
It also provides an international and local review of the implementation of environr
incentives and financial schemes in order toenavbetter perspective of the Leban
sustainability effort. The methodology used mostly an inductive methodology w
intervention of deductive and analytical methodologies.

T Mohammed Farouk Al Aby, “Towards a Green Building: Opportunities and
Challenges in Lebanon”, Advanced Material Research Vol. 935 (2014), pp 27-33.

Abstract: Due to the current resource depletion rates, as well as the growing need 1
energy and water efficiency. Governments and the private sector adopted the cor
the Grea Building, given the fact that buildings are responsible for energy and raw m
on a large scale. That need is clearly manifested in the developing countries facing
efficiency challenges. Hence, this research highlights the efforts of thengmmtal anc
the nonfor-profit organizations; represented by the Lebanese Ministry of Environ
Ministry of Energy and Water. Lebanon Green Building Council (LGBC) and funde
International Finance Corporation of the World Bank. The research atine® th
opportunities and challenges of adoption this concept to the benefit of Lebanon and
countries undergoing the same circumstances and facing the same challenges
process of reaching a conclusion, the researcher adopted the anbijtitdhe case stut
methods through two main axes. The former attends to the theoretical studies
include the definition, the principles, the benefits and the global and local rating sys
the Green Building. The latter axis addresses the Lebamngmeriment through the revie
of the Opportunities and the Challenges facing the Green Building in Lebanon, and
Building Rating System. It also lllustrates and analyzes a pioneering project in Leba
employed the green building patterns,etithmmiq Ecdrestaurant in Bekaa Region. ~
Paper concluded by a set of recommendations that can be the foundation for
experiences aspiring for adopting the green building as a cornerstone in the al
sustainable development.

1 Rita Awwad , and Karim El Khoury ,”Assessment of sustainable construction in
Lebanon”, submitted to the Journal of the International Society of
Gerontechnology (2012).
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Abstract: One of the most critical contemporary issues is achieving and maint
sustainable developent, adapting the use of natural resources to provide for the net
our rising populations without threatening the survival and quality of life for fi
generations. Sustainable construction, in particular, is a concept that is gaining imp«
all over the world and is gradually improving life for populations that recogni:
importance. The current environmental degradation in Lebanon due to limited r
resources, population increases, and inefficient urban management, threater
economicgrowth and the wellbeing of the people and thus dictates the urgent net
planning and taking action on a comprehensive environmental sustainability stratec
main purpose of this research is to explore the Lebanese construction industry ino
evaluate sustainability achievements on both design and construction levels. This r
also studies sustainability standards and practices implemented in some de\
countries and in the surrounding region in order to better assess the currdos i
sustainability development and corresponding public awareness in the Le
construction market with respect to foreign industries. Based on the aforementione
research addresses challenges to sustainable construction in Lebanon and |
recommendations to enhance the use of enesgying materials and the application
environmentallyfriendly construction methods. Method This assessment is done tr
two complementary approaches: (i) a comprehensive literature review of all ped
governmental regulations, public policy, and guidelines that have been enacted to p
building sustainability in Lebanon, as well as a survey about existing green buildir
ongoing green projects along with the implementation challenges; anaaqijlucting
interviews with Lebanese parties that are key players in achieving sustainable deve|
such as local experts, public agencies, municipalities, architectural and contractin
private agencies dealing with environment protection, anal-estate companies. Rest
& Discussion The concept of sustainable production and construction is still very
in Lebanon and the role of the government in promoting sustainability is not ye
established. Some public entities including, it limited to, the Ministry of Industry, tl
Ministry of Environment, the Ministry of Energy and Water, the Council for Develc
and Reconstruction (CDR) have put some effort through internationally funded proje
campaigns by UNDP and the Europe@ommission aimed at promoting sustain:
production and consumption in Lebanon. However, these efforts were not enough

a significant impact on these industries and resulted merely in voluntary guidelines
than serious measures to reduceeegy usage and pollution. Another finding of

research is that major efforts need to be made towards enhancing public awarel
sustainability issues. Hence, this research analyses the observed deficiencies in the
construction market and prvides some recommendations that, if turned into action p
constitute a promising transition from a shegighted construction focusing on shdetrm
goals of profit making and fast growth and lacking concern for the environment to a
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long-term austainable development that ensures the welfare of the current and f
generations.

9 Adnan Jouni, Rita Najjar, and Adel Mourtada, “Evaluation of National Energy
Action Plan: The Case of the Lebanese NEEAP (2011-2015)”, REDEC 2016, IEEE- 10
1109
Abstract: The Energy Efficiency Directive EED defines the EU energy saving tar
maximum primary energy consumption (in Million Tone oil equivalent, Mtoe), that «
monitored with statistical data. Different energy savings methods can be usexda
needed to measure the energy saving in an accurate manner are available (ecor
models, bottom up, top down based on indicators, etc.). As an alternative to mes
energy consumption, efficiency progress in the different sectors can be mdritpresini
energy efficiacy indicators (e.g. Odysgeén Lebanon Odgse's indicators i@ availabl
since year 200(developed by the Lebanese Association for Energy Saving ¢
Environment, ALMEE, in the frame of the Energy Efficiency indicators database init
the Mediterranean Association of the National Agencies for Energy Consel
MEDENER). The Nata Energy Efficiency Action Plan 22015 (NEEAP) for Lebanon®
approved by the Council ofiMsters on 10 November 2010his paper presents
evaluation of the Lebanese NEEAP. It concludes that its targets were not sati
achieved (18.6 GWh/ge of energy saving achieved from 2087.6 GWh/year targeted
first Lebanese NEEAP was not designed as a strategic document according
requirement ofthe Energy Saving DirectivEhis paper presents in concise manner \
aK2dzZ R 0S AFDRARERI Aty 2 aKSf LI Ay (GKS
2020). The paper argues that new NEEAP (ZZ0®) should define energy saving tal
as maximum primary energy consumption (Mtoe) able to detailed assessme
independent evaluator) of thenergy savings through top down or bottom up calcul
methods and ALMEE/MEDENER Odyssee's indicators.

2. Sustainable Bvelopment and Green Building Awareness Educ:

There are several governmental and rgovernmental entities and organizations

Lebanon that are taking care to spreaslareness on sustainable development as a holisti

approach, and on theoncept of green buildings. One major resource is thdinistry of
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Environment (MoE). The key actions related to the environment which the Igiry take:
on include: events, activities, international projects, publications, reports and fortine
MoE aso places emphasis on awarenesspoatected areas and reforestation. Anotl
significant contributor to the environment in LebanonUSAID which, focuses on watt
management. By protecting the environment USAID also encourages rural tourism.
Another public entity attachedo the Ministry of Industry ishe Lebanese Standards
Institution (LIBNOR). One of its strategic goals is to develop nati@tahdards, in additic
they provide training sessions in critical fields including sustainable construction. LIB
have participated in the International Beirut Energy Forum (IBEF) and was grar
award of recognition for its consistent work in thelfie of energy and environment, whi
contributes to promoting sustainable development.
Several NGOs can be named that are more involved in a sustainably built envir
where they promote awareness, education and legislative issues reg
environmentdly responsible constructiorLebanon Green Building Council (LGBC) is one
major contributor in such an industry. They launched many events to educate ¢
introduce green buildings, as well as several publications and the ARZ building
system. Most recent events are:
1- LGBC diication and Awareness Activitieslaf EE NAHR IBRAHIM SCHOOL
2- Meet Lebanon Green Building Council (LGBC) at-HABITA® { / 2
#NUFLebanon.
322NJ] AaK2LJ dzy RSNJ GKS dawSySg¢gloftS 9yS|
5SPSt2LIYSYde«T d GKS hNRSNI 2F 9y3ai
4- Several seming like, The building Green, March 2019, Green Week, may
World Green Building Week, October 2017.
52 SOAYFNER fA1ST . SANHzO-%SNR+AAARY {i!

Another significantcontributor in this domain isThe Lebanese Association for Energy
Saving and for Environment, ALMEE, which is involved in a wide range of activities rel;
to sustainable practices. It is committed to better handling of multiple issues
technologies associated with Energy and Environment, not justlanon but also acrc
0KS aSRAGSNNIYSIY . laAy YR ¢62NI ROAR!
support for better management and to keep the business community apprised of
tremendous growth potential exhibited by this new and excitingsec

ALMEE is a main contributpartner in MEETMEDroject and is part of their region
expert network. It has been involved in the latest MEETMED workshops to promote
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efficiency strategies and raising awareness by tailoring and launching spaujshigns t
disseminate the project results, avail training materials and promote EE in buildin
appliances.

ALMEE have also created several practical tools to study thermal compliance in b
TSBC and develedthe GRASS building rating systéihe organization also prepared ¢
edited so far 25 bulletins as well as many brochures on the ozone depleting issues
saving, renewable energy, energy auditing, state of the energy in Lebanon and oth¢
In the first phase of SOCLE project, ALNK&tlucted a list of webinars for the Leban
f20Ff I dZK2NARGASAQ SYPANRYYSyuGlft dzyaAl
and transfer knowledge in the terms of Energy Efficiency and Renewable Energies |
buildings.

In addition to he above mentioned, it is worth mentioning the following organizations
UNDP who has always strived for to make sustainable development a worldwide goe
a share for Lebanon. UNDP is adamantreating awareness among the masses by seve
methods. They have a mamewsletters and publication that are related to their effort
and they have established their UNDP's sustainable development blog that is wri
experts working in over 170 countries and territories. The UNDP Lebanon projectd
“Together towards Sustainable Development” is a big effort to bring Lebanon forwarc
sustainable future.

TheOrder of Engineers and Architects (OAE), a very important cornerstone and the hot
of Lebanese Engineers and Architects, is alvsapplying workshops and seminars to
distribute awareness among engineering professionals, in addition of having a comple
team of experts that cater to sustainable projects. Such recent workshops and sel
G¢KS {LIRy3aS /Adeé ! LINAf NRARAASHAGKSEZO
G! ROl yOAy3d GKS !'w¥% . dzAf RAy3 wliaAy3a { &
Thelebanese Center for Energy Conservation (LCEC) is a notfor-profit organizationthat
gives technical support tthe Lebanese Ministry of Energy and Water (MEW). The
role of LCEC is to setup national action plans and strategies to develop the sus
energy sector in Lebanon. LCEC is also responsible for the development, impleme
and regular update of the National Energy Efficiency Action Plan (NEEAP) atatitma
Renewable Energy Action Plan (NREAP) for Lebanon. The work of LCEC include
layer approach, which includexvareness raising in the manner of workshops, guidelines
and publications.
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The Industrial Research Institute (IRI), as a Lebanesaonprofit institution declared
public utility since 1955, linked to the Ministry of Industhas been worked for seve
years to share the green educatiamd awarenesss A 1 K (G KS (NI Ay €
Lebanese Faculty of Engineering, through redaas in their multiple related laboratorie

Last but not leastEco Consulting is a specialized sustainability and circular econ
consultancy. They try to find cesffective solutions to environmental issues throi
greater energyefficiency, beter resource use. Part of their services is offe
conferences, courses and workshops that can be customizable. Some of their ongoir
activities are: SwitchMed Green Entrepreneurship Program aneBHidding, Ecddesign
Biomimicry, & LEED Green Assaei&eminars, Beirut, Lebanon. In the past they \
involved in the Build It Green Lebanon conference in all its version.

| XAnal ysi s and-LlEevsad aure
Lear nt

Adhering tothe reported findingsjt can be concluded thatebanon needs tbuild the
right frameworkfor ecofriendly constructionin orderto move towards Green Buildir
Certification in its perfecstatus andin all its aspects. In thisection the report will be
completed byanalyzing and evaluating the current fiscal incentives, legguy, technice
and financial framework available in Lebanon that promote green building ratin
certification withspecialhighlighs on the level of green education and awareness ie
country. This assessmeisttheprincipal resourceuponwhich the roadmap for promotir
green buildings in Lebandar the near futurewill be based (deliverable 3 of this projef
apartfrom the good practices in Green Building industry in five other countdelverable
2 of this project)lt is of utmostnecessityas well to rely on the recommendations of
intervieweesg main actors in the Green Building sector in Lebanon.
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1. Regulation Aspect

The Lebanese legal and political landscape is compbok of regulations ighe largel
problem for construction practicegn general and the green ones in particuldihe
evaluation isdlonebelow by themes.

1.1. Building Code

Inthe local environment, many engineering and architectural practices, plan

applicationscan be seenthat need a basic review in order to meet the conditions
requirements of green and sustainable building%is isespeciallytrue in the capital
Beirut, in cities andvast,overcrowded residential communities, which are responsibls
the largest area of environmental damage, and some of tkambe referred to

T
T

Adhesion between buildings is in conflict with green building systems;

Air pollution from the use of household emicals and emissions from electrit
generators installed in the streets between buildings: Building plans and re
must help the movement of air and not stagnate inside homes. The engineerii
architectural plans must take into account and ablmethe standards of air trafi
and its transmision between adjacent buildings;

Architectural and engineering plans must take into account allowing natural li
enter the building and pass through to the surrounding buildings;

The creation of greespaces, especially on the ground floor of the building an
the roofs and facades, must be adhered to;

Additional basements must be noted for car services and parking;

The use of lightweight and insulating materials in interior and exterior walls s
be encouraged;

Care must be taken to implement the insulation of the building on all facade
surfaces;

Air conditioning methods should be studied using kegiciency equipment and tt
conventional systems should be banned;

Modern efficient lightingsystems and lighting control and operation systems t
be approved,;
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1 Solar energy systems must be adopted for water heating, waste water treat
purification and reuse;

1 The additional cost, investment and environmental impact bill should be consi
and published.

Greening the Building Codaeas the goal for decades group of engineers and architec
including but not limited to many LGBC member©EA membersetcX worked or
authorizing a systematic body of standards and codes, that promote emugot-friendly
sustainable planning and design serving as auxiliangdegiidelines to professionals; 1
National Plans targeted the development of this Code. YeSustainableBuilding Cod
has been developed and adopted to date.

An important note tken from some interviewees should be highlighted as a main be
anithe elaboration process of new codes and standards, some inactive stakeholde
as public entities are not collaborating, the organization between the difit
stakeholdersisife ¥ A OA Sy ( ¢

Ordersand associations must seek and pressure the relevant authorities in the Sta
and Specification.IBNORand the government to issue a decree making environm
specifications forsustanable constructionmandatory,and the Parliment must updat:
and approve the Building Code to be more sustainable.

1.2. Energy Efficiency

After ameticulouslook atof the local energy market comparsonto the global marke
it is incontestablethat the improvement ofenergy efficiency, especially the domain o
green buildings, has opened a wide door to achieving tangible savings in energy de
the national level However, he lessons that could be drawn from the above concel
regulations and incentivesorrespondingto energy efficiency can be summarized: seve
costly studies have been carried out in this area; more than one plan, policy and regt
have been developed; various tax and monetary incentives in favor of complianc
energy efficiency sindards have been provided by public bodies, such as the minist
Energyand Finance, the BDL, etc.;
Nonetheless actions in favor of energy efficiency remain relatively rudimentary. As
evaluated, only 18.6 GWh/yeavere saved after NEEAP |, whil687.6 GWh/yearof
savings were targeted, and not all of the energy saved were achieved from
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initiatives. They are limited to the distribution of LED lamps, a few hundred subs
loans for the purchase of solar water heaters, and the constructiaredified ecologic:
buildings.As for the evaluation of NEEAP I, it will be published by LCEC in the firsi
the National Action Plan intended for 202025.0ne of the main identified gaps in t
NEEAP was thack of a clear baseline for energy savings as reported by the World Ba
Group®.

Moreover,dgiven the high energy consumption of heating and cooling for both spac
water, integrating efficient and sustainable heating and cooling applications also ne
be strengthened | & LIS\&NJeporidS GdaldzA f RAy 3 9y @S &lUs
percent oftotal measures, which emphasizié® urgent need for promoting and deployi
support programs to realize the full potential of efficient equipment (SWHs and heat |
replacing the electric boilers and heaters) and boost efficiency and sustainab
[ Soly2yQa KSFdatryd yR O022fAy3 &SO
Similarly the public has not been sufficiently informed of the regulations, plans, policies,
and what they entail in terms of fiscal, and especially monetary, incentives in the field of
energy efficiency; and consequently, it hasot been made aware of it to take advantage
of it and contribute to the achievement of the objectives of this efficiency, as if the fin,
advantages provided for this purpose were reserved for the privileged.

1.3. Renewable Energy

Deductionscan bedrawn from the aboe, concerning renewable energies in Lebar
that the legal ingredients (exploitation, privatization, fiscal and monetary incen
electricity regulatory body, BOT, Netetering, etc.)that are supposed to promote th
utilization of these energies, ardispersed over several types of regulatioimstead they
should bethe subject of a single coherent, integrated and strong law; especially miost
of these regulations are not applied and have fallen into disuse. Therehas been for
decades, adck d a stable regulatory framework for renewable energy deployment
incomplete implementation of Law 46@n top of that high subsidies and low tarifts the
national grid (when available), the limitations of enabling schemes for stalk R

29 Lebanon-Power-Sector-Emergency-Action-Plan_World Bank Report
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applicatbnsare considerecdditionalbarriersfor the renewable energputlook®®. It goes
without saying that this set of regulations in no way encourages the private sector to
in these energies, when the country strongly needs this kind of investment, to p
electricity to citizens, at a time when the State withdréw investments in the electricit
sectordue to its deep financial crisis.

2. Technical Aspect

2.1. Rating Systems and Green Labeling

A 'green’ building is a building that, reduces or eliminates negative impacts al
create positive impacts, dhe climate and natural environment, in the phases of its de:
construction or operation. How do you verify that your construction is green? dlypu
certify it under a green label of cours&reen certification is an important marke
instrument of sustaiable development strategies. The main purpose of ecolabels
alleviate the environmental burdens of human consumption, thus slowing the deplel
the natural environment. Green Labeling is a voluntary method of environme
performance certificabn and labelling practiced around the world.

In Lebanon, international labels like LEED and BREEAM have been adopted for ce
few commercial and residential buildings but have not been extensively embrace
national scaleUnfortunately, gre@ labeling has not taken off in Lebanon as hoped an
main barrier standing in the way of more adoption of green certifications being mos
high prices of registrations and reviews of these international labels. A drawback the
giveslocally developed and administered certification schemes whichare tailored for the
Lebanese context in the building sectarclear benefitThe local® S NIi A faindargét
IS to make registrations more affordable as well as make the process of achieving
certification less complicated for project owners. ALMEE are currently working

perfecting their own green label GRASS Med in collaboration with other entities frc
Mediterranean. LGBC have already developed their own local label ARZ 1.0 back

30 IRENA_Outlook_Lebanon_2020
31 EpPA, 1994
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and is currently updating it to ARZ 2.0 GBRS. ARZ 2.0, in particular will bebasege
public portal that will be accessible to a wide community of users. It will enable
owners toevaluate their project and assess their status free of charge, before attempting
to register for certification process, while adapting to the local context. Furthermorethe
assessor reviews will be of minimum charge if requested by project owneiinhbistive
approach will assist project owners to understand their projects requirements and will
also give awareness guidelines to be able to achieve a better road towards a higher
certification, both economically and sustainably.

Looking at all labels together, this repasaiimed at introducing, comparing and evalun
all points pertaining to each and putting down a taflable 6)that can be considered
practical comparative tool.

2.2. Technical Standards, Codes and Norms

There are many technical challendemriers/gaps faced by professionalsand

institutionsworking in the Green Building industry in Lebanon, aredisted here below:

1 Greening the building code is a project that has been stopped although it
necessity as per almost all the related stakeholders interviewed.

1 Thecurrentbuilding codedoes not tackle existing buildings because of their variol
ownership status (owned, rented, old rent)

1 Standards and criterion are still optional. To mention that, as per one of t
interviewees, the lobby of interest ig big barrier: Some peoplaith conflicting
interest, real estate companies for example, have the connections to dec
makers and hinder making the codes mandatory.

1 The absence of implementation and verification scheme that ensures p
installation.Inspection is a challenge to the responsible entities, namely OEA ai
Urban Panning, and must be done at different stages of the cangton;

1 Buildings or houses 0f250 m2 or less does not need an engineer signature, wh
means that the drawings and the design at verified by a competent engineer
registered at the Order of Engineers and Architects.

1 Thelack of specialist in the technical execution of the Green Buildingneasures

1 Thelack of data about theenergy efficienproductsand green materialavailable ii
the local narket
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3. Financial Aspect

As a result, theravasno shortage of project funding mechanisms in the areas of gree
buildings, renewable energy, and energy efficiency. Howawagst all these mechanisms
are frozen today, because of the banking crisisicathat of the BDL, although thi
refinancingis foreignfor the most part.As mentioned before in this reporit was no
possible toaccess to the loans for Green Buildings from LCEC nor BDL, yet it n
published in the new National Action Plan 262025 asmentionedin the interview witt
LCEC.

As per the survey conducted in this project, it is necessary to highlight hleagxistin
financing mechanism mainly targgtmedium and large projects with little interest in sn
projects Creation of the NEEREA financing mechanism was the most suce
achievement of the plafd. Distribution of NEEREA loans indicates that some secto
not sufficiently participating in EE & RE national roadmap. As such, implementatio
and RE measures acrosk sectors need to be reinforced, with special focus on
buildings sector, which is the main source of savings on theused side (up to US$
million of savings per yeaap per the same repart

In a more general view, and as per tiéorld BankReport building a better Lebanc
requiresswift and decisive action, particularly on reform. In the immediate term, Leban
needs to adopt and implement a credipleomprehensive and coordinated macro-
financial stability strategy within a medium-term, macro-fiscal frameworkXThe exten
and speed to which aid and investments are mobilized will depend on whetw
authorities and the Lebanese Parliament can act swiftly on the much-needed fiscal,
financial, social and governance reforms. Without these, recogry and reconstructio
cannot be sustainable, and the social and econonu@ason will continue to worsen, al
as per the World Bank Rep#étt

Reinforcing the NEEREA financing mechanism and other incentives and grants is
essential. To make effective anpaw for EE, RE, and green buildings, the respective existir

32 World Bank GROUP: Lebanon Power Sector Emergency Action Plan
33 Retrieved in: https://www.worldbank.org/en/country/lebanon/overview
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financing mechanisms should be competitively rebooted, and new credit lines and
should be established. The public sector should also participate in conservation,
could be aided by,rdorcing payment discipline for their EDL consumption as a s#it)c
the lead by certifying their own buildingand creating financing mechanisms t
encourage investment in EE and RE projects.

4. Market Aspect

Lebanon needs to create thdght framework for developers and users, real estat:
buyers,andbuildingoccupants This is how the markebuld be givemnincentive to inves
more in green buildings. If userare channeledoward buying green buildingst will
certainly influence tk developers.

It is necessary to mention thdots of people have been using green certificatior
promote their projects and thegre not delivering green certification at the endbdve
that, there are no proper penalties that are applied to those peophis issudas becom
very widespreads reported by many interviewegsofessionals in this field.

The electricity sector price reform is an essential part of any strategy which inte
provide an enabling environment for Green Building investmentdéebanon, yet th
unavailability of the electricity nowadays became one of the essergmdonspushing
towards thinking of renewable energy resources solutions@ntsequently ecdriendlier
buildings.

5. Education and Awareness Aspect

With all the political and financial concerns weighing down on Lebanon, ecologica
were not a priority to most Lebanese, until recently. Literature shows that only a hi
of NGOs, global corporations and the Ministry of the Environment are dilyragddressin
ecological issues in Lebanon, but only enough to scratch the surface.theoourren
state-of-affairs the following questiors arise How can sustainable energy and gr
building education be integratednto current curriculums, and how can Lebaf
education on a larger spectrum be modified to encourage sustainabllibpRing at th
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current situation it is clear that the challenges and barriers holding back Lebanc
many. This could be attributetb matters like migration of professional and academic
power, and the political crisis which has caused the education sector to closesgwera
times in the past few years, probleswith financing green projects, or green educa
programs that e too expensive to students and professionals alike. Withlleatgsaid
the biggest barrier is thabsenceof a serious national view for the green educatiol
Lebanon which can be easily amended by more and more awarenesgibtary citizers,
educdors, technicians, professionals and experts in engineeriramd architecture
Analyzinghe interviews results, all intervieweesyreed orthe fact that awareness effor
are still lacking and to a large extei@n a positive note, Lebanon has some offthest
schools and engineering and architectural faculties in the region, as well as profes
who are striving to reach the goal of sustainable construction. With the right fina
both private and public, early awareness in schools and educatiostélitions, municipe
campaigns, and hands on workshops, the future generations can be encouraged tc
things with new eyes and more responsibility, to fully understand sustainability and
constructionand potentially enroll in those prograndsiring higher education. This can &
be an incentive for universities to offer mandatory, not only elective cquasé to creats
more affordable programs.

In addition, the Government should increase awareness, build capacity and gain tru
stakéholders working in the EERE and Green Buildingsectors through regul;
communication, consultations, and information disclosu@ae of the primary objectivi
of laws is to formulate a specific social consciousness. Therefore, it is the respons
those concernedstakeholdersto spread awareness on the impact slstainabl
construction on the environment and huméwes

6. Recommendationas per stakeholders

Finally, preserdd are some actionrecommendations that could possibly increase t
number of applications and buildings certified in Lebabased on the lessons learnt and
the best practices reported by the actors in this sector. These recommendations apat
in decreasingrder of importance from the mst important to the least one:
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1 Createfiscal incentives rebatesand longterm/low interest rate loans for iggen
building and certification, efficient equipment and green matenalsch would b
oriented toward the rights of the poor andh¢ responsibities of the rich.

1 Combine public and private financing tlugh Public Private Partnerships.

1 Prioritize green building and sustainability at the policy level; implement legis
measures and building regulations.

1 Adopt the locahdapted rating toolshat takeinto account the characteristics of t
country specifically for small projects, reduced/free of charge.

1 Develop a national strategipr awareness and educatiocentered aroundgreer
buildings.

1 Publicize the merits of green building certification

1 Train professionals and engineers to manage building projects and certificatic

1 Train and build the capacities of the decision makers for regulations about
Buildings and all related themes.

1 Enforce a minimum level for green building certificatfonpublic servte buildings

1 Conduct and disseminate agemic research to the industry.

Climatechange camarmhuman health and societies, aitds K dzY | rgs@ansibilitiego
lift this damage @ the environment and nature Individual responsibility, as tl
responsibility of public and private institutionsrders and associations, and a gene
commitment to environmental applications and green systears necessary to allevie
the burdens of environmental degradatioBuitings are the largestonsumers ohatural
resources andthe main cause ofpollution. Buildings can contribute in reducing
environmental damage and creatihgalthy residential environment green architectur:
andconstructionsystems are adoptedsreenarchitecture is becoming a global movem:e
This is thanks to the use of assessment tools for green buil@Reng Systems Greer
Building Tools)which began by studying the environmental impact of energy, wate
waste uses. But today it includéise study of social and economic measurisnay be
essaitial to move beyond the word "@en" to describebuildings and & gstainable
dzA f Rdy Yette answer
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