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7 The Heritage Foundation, “2021Index of Economic Freedom - Lebanon”

8 The World Bank, “The World Bank in Lebanon”

% Expert Interviews

10 | ebanese Center for Energy Conservation, “The Second National Energy Efficiency Action Plan for The Republic of Lebanon NEEAP
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All data given in USD in the original source has been converted to EUR. 1USD has been converted to 0.90 EUR, based on, European
Central Bank, “Euro foreign exchange reference rates”
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2 _ebanese Center for Energy Conservation, “Internal database”

¥ Lebanese Center for Energy Conservation, “The First Energy Indicators Report of the Republic of Lebanon”
" LCEC internal database

5 Lebanese Center for Energy Conservation

8 _ebanese Center for Energy Conservation

7 Lebanese Center for Energy Conservation

8 Lebanese Center for Energy Conservation, “Internal database”

' National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”
20 |nternational Renewable Energy Agency, “Renewable Energy Outlook Lebanon”
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Management”
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Committee”

9 Gl (B 3l gl Ala i



1Cool Up

G U8 el lai 8 dendioaal) 3 3¢l ¢l il 5 Jladl s 3.2
£ 5l s pllad

@aaaie yul sf 3anl 53l (58 I Slad) dady lae Sl Shadl o o Oy oS mali 35S 500l iy
Gl g Lo laia) cliidl g dsally andeill 381 05 dalalls dalall CulSal ol dpsull ye bl e
(Rl ) clind) Jie) (s al e s 4 3all 5 dleall 3 )lad Claa s acladll
o B pean (S ¢ small 8 AN L e aal) 865 e a8 ) o (e sed) CanS dadail) Clasall g g3l
Aa s o) sl CanSs Aadail o Sy g 255 gaadl Gailiad Ciua gl axaind A 3000 g 1 L o) i<l e Uad
A8 e 5 A S e dalail ) ale
S all Ban gl 55 ol sel) (g lae (e pUaS JDA (g (R ) w il i) ) el oSS s
Uyl dadai¥) o8 ey Ay 5il) lai g o) sed) (5o DA (e imall elail 3 (oaludl ) oL
LSl Culis el ga GlaSa re 8 ) ale An s Ledial (Sa (A &S el o) sel) canSs Aalaily
2080l 45 38 5l o sed) CliSa g (Aliadic ) 5 (5 jlaa l3) Aliadidll
Lo Aalals o) o &l liasan g g dua HWA Ban g 1t ) (i S e A W) e o) sl Cans Al Jaiia
Gt BB a5 5] ol SN o jama g ol s el e S daa s s g ally Al il
LS e dadail dp ¥ e el G Claas 0S8 o OSars Aualally dlalall Claa gl
28 Y
ol sedl CanSs s gy cdailall e g 2l gl Adlaall o) ga CanSS Cilas g Jad AlEue B jprea Cilaa
Basl g dglals dihid CaSa ol ga gl aal g (8 sia 8 il Sl paan (ppaal Al 5 cblarall bl
Gaa JA Al g AR Bas ¢ e Aladiall Culas gl Gl g sel) Cans Aadatl ) oK Aliadia Cudis Cilaa
RRNPERANERHANAHI I PP
Oy Calan ol Bansie Aty ) oK : gl puatia oy ) Adail g Aladiall Colas o) Badatie CanSil) dadail
3aana 5y ghaiall Aadaity) Gl (pe (380100 jaaie oyl Aadatl aat g AGlAN Chlaa g3ac gBaa) gdua A Baa g
L (Says (32a 5 64 in) LAl Clas sl e sl ae i ) La LA Cilas g Baa) (Sayy Silas gl
saa e JSAIRal clas gl
S i ledale 5l Bsaua 3 el i S e s (chedl Slase i) sifmn Cilas gl
Calall ) sedl Qa5 (51 sk e ) 8555 (il 5 mhan¥) o) ds gidall (SLaYT 8 slanall Cilas )
ST gl sas) g Aalals Al )
CSan g ¢g S e CansSS allai (e ¢ ja W) el 3 L1 4 S el al gl las 5 o8 el gl 0 ilas
(le gana EOE ) Lediial
L grcadl) allall 5l dall eladly a5l e ARl a5l las g ]
Laall il Jolall yy i cilas g 2
(O 3eY) 5l pabaia¥) pabaia¥) e daldll oy yall clasy 3
aoadl gl da g yall Caildl cilan 5) G il Aadail ol (sl i o) 5gl) @y sl Aakaily 3y 558 Clas 5 Jaca 5
(<iuY) i 335l

ft by il 23] A Hl) bl 25
United Nations Environment Programme (UNEP) Ozone Secretariat, “FACT SHEET 7 Small Self Contained Air Conditioning”
United Nations Environment Programme (UNEP) Ozone Secretariat, “FACT SHEET 8 Small Split Air Conditioning”
United Nations Environment Programme (UNEP) Ozone Secretariat, “FACT SHEET 9 Large Air-Conditioning (air-to-air)’
United Nations Environment Programme (UNEP) Ozone Secretariat, “FACT SHEET 10 Water chillers for air conditioning”

United Nations Environment Programme, “2018 Report of the Refrigeration, Air Conditiong and Heat Pumps Technical Options
Committee”

28 CIELO, “Ducted vs. Ductless Air Conditioning Systems”
27CIELO
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28 United Nations Environment Programme (UNEP) Ozone Secretariat, “FACT SHEET 4 Commercial Refrigeration”
29 National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”
0 United Nations Industrial Development Organization, “"HFC Inventory of Jordan”
* The Building Services Research & Information Association, “Split Systems 2018"
%2 Klinckenberg and Smith, “Scoping Study for Commercial Refrigeration Equipment”

Waide, van der Sluis, and Michineau, "CLASP Commercial refrigeration equipment: mapping and benchmarking”
% Regional Center for Renewable Energy and Energy Efficiency, “Field survey results for AC market in Egypt”

** Intergovernmental Panel on Climate Change, “Climate Change 2007: The Physical Science Basis. Contribution of Working Group |
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change”

% International Energy Agency, “The Future of Cooling - Opportunities for energy efficient air conditioning”
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% Campbell, Kalanki, and Sachar, “Solving the Global Cooling Challenge”
"Waide, van der Sluis, and Michineau, “CLASP Commercial refrigeration equipment: mapping and benchmarking”

%8 Green Cooling Initiative, “Global greenhouse gases emissions from the RAC Sector”. The model estimates data on installed
equipment in the stock (as well as sales figures) for AC cooling equipment and for the commercial refrigeration sector.

%9 Green Cooling Initiative
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8 National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”

8 National Ozone Unit Lebanon
% Green Cooling Initiative, “Global greenhouse gases emissions from the RAC Sector”
8 Build_ME, “Towards a Low-Carbon Building Sector in the MENA Region”

87 National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”. Numbers have been read
out from graphic.

% National Ozone Unit Lebanon
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% Green Cooling Initiative, “Global greenhouse gases emissions from the RAC Sector”

" The Japanese Refrigeration and Air Conditioning Industry Association, “World Air Conditioner Demand in 2017"
"' Build_ME, “Towards a Low-Carbon Building Sector in the MENA Region”

2 Expert Interviews

5 National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”; The Japanese
Refrigeration and Air Conditioning Industry Association, “World Air Conditioner Demand in 2017"

74 National 0zone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”
75 BWresearch, “Lebanon Air Conditioner (AC) Market (2021-2027)"
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% Expert Interviews
8 Expert Interviews
8 Expert Interviews

82 The number of commercial refrigeration systems suggests an installed base of 0.28 commercial refrigeration systems per person.
Most of the studies related to commercial refrigeration suggest an installed base of 0.01 to 0.04 commercial refrigeration
systems per person. This variation accounts for different countries and regions, inclusion of different commercial refrigeration
systems, and different estimation methodologies. See GCl: https://www.green-cooling-initiative.org/country-data#!total-
emissions/all-sectors/absolute; https://coolcoalition.org/ (cool calculator), Commercial refrigeration report for US
Department of Energy (non-public report using publicly available government estimate), California Air Resources Board Data
(publicly available but the data is not summarized in an single report), European Commercial Refrigeration Study - Ecodesign
for Commercial Refrigeration.(2014)

8 National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”.
8 National Ozone Unit Lebanon
% Green Cooling Initiative, “Global greenhouse gases emissions from the RAC Sector”
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% Expert Interviews

% National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”
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% Specifically, propane (R290) and ammonia (R717) have better thermal properties than conventional refrigerants.

1% Azar and Nosbers, “Implications of natural refrigerants for cooling technologies - Converting from HFCs/HCFCs to natural
refrigerants”

% Intergovernmental Panel on Climate Change, “Climate Change 2007: The Physical Science Basis. Contribution of Working Group |
to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change”
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192 Expert Interviews
193 National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”
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1% National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”
CLASP, "Environmentally Harmful Bumping of Inefficient and Obsolete Air Conditioners in Africa”

United Nations Environment Programme, “Presession Documents: Workshop on Hydrofluorocarbon Management” For AC
systems, the UNEP factsheets with its global scope consider the typical leakage rates 1%-6 %; for commercial refrigeration
systems and for standalone equipment to be 5%-20%; for the condensing unit and centralized systems to be in the same order
of magnitude.

Intergovernmental Panel on Climate Change, “Climate Change 2007: The Physical Science Basis. Contribution of Working Group
I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change”

National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”
197 Assumption based on:

Government of Turkey, “Turkish Greenhouse Gas Inventory 1990 - 2019"

United Nations Industrial Development Organization, “HFC Inventory of Jordan”

United Nations Environment Programme, “Presession Documents: Workshop on Hydrofluorocarbon Management”
198 Expert Interviews
198 Expert Interviews

28 QU Ayl pld Ay 8



1Cool Up

() Fonad 8 Clandi e cynaill dny o CanSal Aty Aadlly W Alall A sean s Gl gisall o)l ) S
1051 isall (oo (bl 5l S Sl el

sl e Alall @l il 488l 2t ¢ cisall @ 53 cana Caling 38 digea o)yl )8 3% Al Gkl Y 15k
Sl

£ 51 g ol oS3 U5 LI Lo Bl ¢Sl BDhe L ey 01 AN Sl il il
Cpudigall )l 558 dapall Joladl s agd 358 sall GalASY) (e ab e 5l S L Guadldll e il e
Ol gy ol il )8 A Lee Ll Cang () oLl daa 5 ASLaual) 5 ASlSaal) 5 Al oS dnighl (5 )Ll 5 (y slenall

.111‘;3‘.@_’:3\ A calia s J ) calia

Ol Y) 4885 ) glaaty (5881 (Sl 0l a2 5 B i S el laall Clasal 6 Ledale lag¥l Jld) A
b ot 1) aSaiall o o aliaal) e 28K 0l i) o agd 5o Gl 1AL caS (a5 il Baldind () safiuy Y agild
Osmigall 5 ¢ shaladdl sl o oSy 68y el 5l Al loanall Al 5 Bana laa a5 )8 A3
aee s Jla¥) Gk e Jlaiind) dayinl e b jall allacais i EN 138 3 A G gl ) G g lesdll

12 Gl Ala o

e 3L aaaall o) sel) Can Aalail o) 5 ) B i) adiie 2 g 5 phall 5l AS Al 285 Sl e el
b oSl SN Al e gL gl agaa Blaiall ASLual) g SIS0 5 A S Auatigll (5 Lkl a5

43S i iaes () laill La () 59 53N i (g shaladall i () g slemall () smsdigall 8 caaall )

el & Y1 YA (e Gase ) sl G Aadail oy 518 3a31 oSy ¢ bl f aclaall 5f (5 5S)) jaliall &
Lol agae 8laciall ASLual 5 4SSl 5 A0 Sl duig) (o L) Clua 8 e 2l AV AS Al (Ulal 44 sall) 400)
()l o3 B il yaiall caalia 33 gl N jabie 5 Galall Sf acUadll ol 5 pseall €S ey gudl CMaa b

THASL) 5 Bl Al S Aigll (5 Lt ol L il gl cppalll Aty Jany Ul s

ol yull g s 8.3.2
W e 5 Lol ) (i ) IS0 o LaS e ey sl Cidlaa 5 yaliall Lgilama 3 5l 4y laill cladlad) a5 L Ulle

e adiad g el Aa0lE Jalail u.u\...n\]\ GA < suaadl Joladl g hlanal) 38 5 adlaliial g jatie IS A Clua Lalall
ceaiiad ) 8 Uanad decaa) Lakasl) oda agl i g il s piall 5 408 Y) g U 8 Cpmieaal) 5 (0 ) sall alad

Al aleadl JOA (e Bae ol i) @l )8 aaas oSy ¢3alil) ol acUaall 5l 5 Sl @S jle yasudl Olae g
b Ll agae 2Ll AL 5 ASISaall 5 Al jeSl) Auig) (o )Ml Clua i e 2Ly oY1 AS Ll (Blal 4 all)
sl el el sa jaiall aalia 333 dygl 1 jalia of @l sf acladdl 5 5 psaall S Hle  sall Clas
pasl 5 48 5 gall 5 paall s AESH Jia Jal gay 153 ¢ L) 5 Sl el i aaild) dspay 33 Bl

AL all A e 5 4 laill Aa3lall

0 Expert Interviews
M Expert Interviews
"2 Expert Interviews
" Expert Interviews
" Expert Interviews
S Expert Interviews

29 QU Ayl pld Ay 8



1Cool Up

9. il

6Wresearch. “Lebanon Air Conditioner (AC) Market (2021-2027).” https://www.6wresearch.com/industry-
report/lebanon-air-conditioner-ac-market-2021-2027.

Azar, Antoine, and Ramona Nosbers. “Implications of natural refrigerants for cooling technologies — Converting
from HFCs/HCFCs to natural refrigerants: A guide for refrigeration manufacturers.” GIZ, Eschborn, May
2018.

British Patrol. “BP Energy Outlook 2018 Edition.” London, UK, 2018.
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-
outlook/bp-energy-outlook-2018.pdf.

Build ME. “Towards a Low-Carbon Building Sector in the MENA Region.” https://www.buildings-mena.com/.

Campbell, Tain, Ankit Kalanki, and Sneha Sachar. “Solving the Global Cooling Challenge: How to Counter the
Climate Threat from Room Air Conditioners.” 2018. https://rmi.org/wp-
content/uploads/2018/11/Global Cooling_Challenge Report 2018.pdf.

Central Agency for Public Mobilization and Statistics. “Total number of housing units of the system
(government / public / public / private).” Central Agency for Public Mobilization and Statistics Egypt, 2019.

CIELO. “Ducted vs. Ductless Air Conditioning Systems.” https://www.cielowigle.com/blog/ducted-vs-ductless-
air-conditioning-systems/.

CLASP. “Environmentally Harmful Dumping of Inefficient and Obsolete Air Conditioners in Africa.” CLASP;
IGSD, June 24, 2020.

Credit Libanais Tower. “Construction Permits Area at Around 6.22 Million SQM YTD October 2021.”
https://economics.creditlibanais.com/Article/210764#en.

European Central Bank. “Euro foreign exchange reference rates.”
https://www.ecb.europa.eu/stats/policy_and exchange rates/euro_reference exchange rates/html/eurofxref-
graph-usd.en.html.

Expert Interviews, June - August 2021. Selected market actors from different sectors: Manufacturer, Assembler,
Wholesale, Dealer, Architect, MEP (mechanical, electrical, plumbing) consultant, Project developer
(anonymous).

Government of Turkey. “Turkish Greenhouse Gas Inventory 1990 - 2019: National Investory Report for
submission under the United Nations Framework Convention on Climate Change.” 2021.
https://unfccc.int/documents/271544.

Green Cooling Initiative. “Global greenhouse gases emissions from the RAC Sector.” Accessed September 1,
2021. https://www.green-cooling-initiative.org/country-data/#!total-emissions/all-sectors/absolute.

Guidehouse. “Guidehouse Global Building Stock Model.” 2021.

Houssari, Najia. “Construction sector faces severe contraction in Lebanon.”
https://www.arabnews.com/node/1686776/middle-east.

Intergovernmental Panel on Climate Change. “Climate Change 2007: The Physical Science Basis. Contribution
of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change:
Chapter 2: Changes in Atmospheric Constituents and in Radiative Forcing.” Cambridge University Press,
Cambridge, United Kingdom and New York, NY, USA, 2007.
https://www.ipcc.ch/site/assets/uploads/2018/02/ar4-wgl-chapter2-1.pdf.

International Energy Agency. “The Future of Cooling - Opportunities for energy efficient air conditioning.”
International Energy Agency (IEA), 2018.

International Renewable Energy Agency. “Renewable Energy Outlook Lebanon: Based on Renewables
Readiness Assessment and REmap analysis.” 2020. https://www.irena.org/-
/media/Files/IRENA/Agency/Publication/2020/Jun/IRENA_Outlook Lebanon 2020.pdf.

Klinckenberg, Frank, and Winton Smith. “Scoping Study for Commercial Refrigeration Equipment: Mapping
and Benchmarking Project - Results.” KLINCKENBERG CONSULTANTS; PUDDLE CONSULTANCY;
Collaborative Labeling and Appliance Standards Program (CLASP), October 2012.

Lebanese Center for Energy Conservation. “Internal database.”

Lebanese Center for Energy Conservation. “The Second National Energy Efficiency Action Plan for The
Republic of Lebanon NEEAP 2016-2020.” 2016. https://Icec.org.lb/sites/default/files/2021-
02/NEEAP%202016%202020.pdf.

Lebanese Center for Energy Conservation. “The First Energy Indicators Report of the Republic of Lebanon.”
2018. https://lcec.org.Ib/sites/default/files/2021-09/Indicators%20Report VF.PDF.

McNeil, Michael A., Virginie E. Letschert, de Rue Can La Stephane, and Jing Ke. Bottom-Up Energy Analysis
System - Methodology and Results., 2012, https://doi.org/10.2172/1210915.

National Ozone Unit Lebanon. “Guidance for Integrating Efficient Cooling in National Policies in Lebanon.”
2021. https://www.lb.undp.org/content/lebanon/en/home/library/guidance-for-integrating-efficient-cooling-
in-national-policies-.html.

Regional Center for Renewable Energy and Energy Efficiency. “Field survey results for AC market in Egypt.”
2019.

30 QU Ayl pld Ay 8



1Cool Up

The Building Services Research & Information Association. “Split Systems 2018: Egypt.” Report 61099/2,
BSRIA, Bracknell, December 2018.

The Heritage Foundation. “2021 Index of Economic Freedom - Lebanon.”
https://www.heritage.org/index/country/lebanon.

The Japanese Refrigeration and Air Conditioning Industry Association. “World Air Conditioner Demand in
2017: Inverter & Refrigerant ratio.” JRAIA, April 2018.

The World Bank. “The World Bank in Lebanon.” https://www.worldbank.org/en/country/lebanon/overview#]1.

United Nations Environment Programme. Presession Documents: Workshop on Hydrofluorocarbon
Management., 2015.

United Nations Environment Programme. “2018 Report of the Refrigeration, Air Conditiong and Heat
Pumps Technical Options Committee: 2018 Assessment.” United Nations Environment Programme, Kenya,
2019. https://ozone.unep.org/sites/default/files/2019-04/RTOC-assessment-report-2018 _0.pdf.

United Nations Environment Programme (UNEP) Ozone Secretariat. “FACT SHEET 10 Water chillers for air
conditioning.” April 2015.

United Nations Environment Programme (UNEP) Ozone Secretariat. “FACT SHEET 4 Commercial
Refrigeration.” UNEP Ozone Secretariat, Bangkok, April 20, 2015.

United Nations Environment Programme (UNEP) Ozone Secretariat. “FACT SHEET 7 Small Self Contained
Air Conditioning.” UNEP Ozone Secretariat, Bangkok, April 20, 2015.

United Nations Environment Programme (UNEP) Ozone Secretariat. “FACT SHEET 8 Small Split Air
Conditioning.” UNEP Ozone Secretariat, Bangkok, April 20, 2015.

United Nations Environment Programme (UNEP) Ozone Secretariat. “FACT SHEET 9 Large Air-Conditioning
(air-to-air).” UNEP Ozone Secretariat, Bangkok, April 20, 2015.

United Nations Industrial Development Organization. “HFC Inventory of Jordan.” 2018.
https://www.ccacoalition.org/en/resources/jordan-hfc-inventory.

Waide, Paul, Sietze van der Sluis, and Thomas Michineau. “CLASP Commercial refrigeration equipment:
mapping and benchmarking.” Waide Strategic Efficiency Ltd; CLASP, January 2014.

31 QU Ayl pld Ay 8



	التقرير الخاص بحالة قطاع التبريد في لبنان:
	الأشكال
	الجداول
	الاختصارات
	1. مقدمة
	1.1. برنامج كوول أب
	1.2. هدف التقرير ونطاقه
	1.3.  تعديل كيغالي

	2. لمحة عامة
	2.1. تحديد المشهد
	2.2. لمحة عامة على الاقتصاد الكلي
	2.2.1. استهلاك الكهرباء
	2.2.2. انبعاثات قطاع التبريد وتكييف الهواء

	2.3. مشهد السياسات العامة
	2.4. ملامح التمويل

	3. المنهجية المُتبعة
	3.1. التعريفات
	3.2. فئات المباني وأنواع الأجهزة المستخدمة في نطاق برنامج كوول أب
	3.3. النهج المُتبع في جمع البيانات

	4. موجز بأهم النتائج والتوصيات
	5. سوق تكييف الهواء
	5.1. إجمالي المباني وإمكانات السوق
	5.2. خصائص السوق وتطوراته
	5.2.1. التكنولوجيات الشائعة
	5.2.2. توجهات السوق ومحركاته
	5.2.3. حجم السوق وهيكله


	6. سوق التبريد التجاري
	6.1. فئات السوق والتكنولوجيات الشائعة
	6.2.  توجهات السوق ومحركاته
	6.3. حجم السوق وهيكله

	7. سوق مواد التبريد
	7.1. سوق مواد التبريد الحالي
	7.2. توافر مواد التبريد الطبيعية ذات القدرة المنخفضة على إحداث احترار عالمي

	8. مزيد من الرؤى حول قطاع التبريد
	8.1. مواد التبريد الطبيعية الأكثر ملائمة
	8.2. ارتفاع معدلات التسرب وسوء الصيانة
	8.3. أهم العوامل المؤثرة في قرار الشراء
	8.3.1. قطاع تكييف الهواء
	8.3.2. قطاع التبريد التجاري


	9.  المراجع

