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® United Nations Environment Programme (UNEP) 2019

7 Definition based on United Nations Environment Programme (UNEP) 2015

® Dr. Mortada 2018

®Scott 2022; Brightly

1 McNeil and Letschert 2007

" bid.

2 |ndustrial sector and transport refrigeration are out of the Cool Up Programme scope

3 Gl (B 3 ) pUaB cNLatia) Al 3



()5l 35 i I3 8 Las) A laill 5 Bl o) gl e gaios 2ol sl Ciua

c\}é\ LJ;\;\SS}.\:Y\).\EMEP%L\:\M&M
ol B2l ey aal s 3 mY e e LSl el g Ukd ¢ sS
LS all 5 A0 S 5558855518 5 ssed) SIS al) (g IS Jadiiy (Gl SR Y) e lilaal Jual (10 3150 (o4 5 ALl 3 il 3l 5
A e e daign S5 )5l 5 jugl

el las A Clasdll g1l Sl il 2.2
51 5¢) s gL
Sl 5 o lail) Capall g Ul e il g sS gl e S
S (ol Al e Sl s STl Banl 5 5l L oS S Sl Jalis )5 4SSl e 58 5l a1 Sl el
clinall Jie) L e 5 £ 5aill 5 dlealdl 5 lad Jlaa s acllaall y sabidll 5 e laia¥) cliial s danally aleill (58 ya 5 dalall s dalal)
(=l
el W pean Say 43 V) (ol b Al Gl e paal) deay e al ) o (s sed) CanSs Aakiil) Claeal) g 53
Akl 5 3 38 ye Akl ) L s o) sed) a3 Akl i Sy 188 saall Gailiad Cia gl axaind ) 5 2000 dt ) L o i<l
A8 ey
(LsmesS) Tat lim (e 25 581 23S el aa gl Bale pda 535 il AS05 ODIA (e (B8 1) 2y 5l 5V o sl S a5y
Y Cled I8 e el el 8 (AL o) 35U ol sedl & 5sis asoadl ol A8RAN 8 o) sel) A glae Bas 55 A
laka e 58 N gl 5 Gai e ghieal (K (5 2y 38 el 6 sgl) a5 Aadaily Ul Sl o3 sy Ay gl ilaid g
T4 sl RS el ol sell lisas (duct split / sl Jaail) o) (Culas) Alaiiall 43S sall ) sel)
Baal g dlals dilaial WS 8 515 dun Jla (AT g Alala s 5 (e (i) & i) Abadial) Ladaill) () oS5 2 (Calans) Aladia Cilas
La A 3oy (e Aleadiall s ) saxie AW () 5S5 1 (Multi-split) dlaaiiall Clas ) saxeie G331 5 pie 2 5l Lokl
O aall ae i o Aga A Cilaa g Baad Sy s il ) Baawie ) shaiall alaill (e i) @lli aad s AA1S Cilas g Bac 5 Baal
L8 JS Adaal) cilas o)) Japs (S5 o525 64 (a) Alalall Clas )
LY 8 claa ) elli (S S oy La Bale 5 a5 (3saia (3 Slead) Ui Sa aan a5 (sl lisSa Jia) slnal) cilas
ST gl a5 Adals dalie ) Sl o) sl Jua 55 335k o8 25l 55 (ol 5 mhanl) o) da gidal)
ile gane EB M Lehiial Sy (5 S e 6l s CaniS Ui (g 12 3 B3 L) &3S pall 2l gl a5 2w e 5l 58 las
bgaall bl a il e slE o >
b gaall ol gl 2yl e a8 ot >
sy b el sell S5 all Vol sl da g yall Cale Cilaa s Jie) kel Jstaallfolaall Jaa 5is gy 55 akais o) sed) 2508 Clas g Jua s
_(:—\;@J\ i glia

ol g ) plad
i) s 8l saia e e linally el g 5l Lol g tall gyl pUad e ol S galing S

ol G Al ghalie e Jain ) ¢@aliall s oS Hle i sadl jabia s acUaall s U5 3l salie o iyl S5 1 Sl i
alial) 43S ye Aadaif g (iS5 Clan gy e Slea 115 Clanall Ay 1 AN ) ) s 2 (A el 2y ) Aakail) Cilaeall g ) g3l
Aalidall ) il 6 Al m\u\&\}siem* ‘,‘(asjuﬁym
oSl Cilas 53 A5 jlie Al 5Ly aiai Bale LY 35S yall Aadaill aladin 5 5l g ddass sial) S e o gl jalia alana Juiad
&) e i 400 G 5 p0 2 alas aadid ) S e o gaall jalie 8 all Akl dalise & ) 55y Akl ciladUill
&= »e 20,000

¥ Primary sources for these definitions are:
United Nations Environment Programme (UNEP) Ozone Secretariat 2015¢c
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United Nations Environment Programme (UNEP) Ozone Secretariat 2015e, 2015a
United Nations Environment Programme (UNEP) 2019
% CIELO 2019
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® Mortada et al. 2022a, Cooling Sector Status Report Lebanon: Analysis of the current market structure, trends, and insights on the
refrigeration and air conditioning sector. Accessible online: httpds://www.coolupprogramme.org/knowledgebase/
reports/cooling-sector-status-report-lebanon/

7 National Ozone Unit Lebanon 2021

8 United Nations Industrial Development Organization (UNIDO) 2018

% The Building Services Research & Information Association (BSRIA) 2018

20 Klinckenberg and Smith 2012

2 Regional Center for Renewable Energy and Energy Efficiency (RCREEE) 2019

22 Intergovernmental Panel on Climate Change (IPCC) 2007

% International Energy Agency(IEA) 2018

24 Campbell et al. 2018

% Waide et al. 2014

% Green Cooling Initiative 2021. 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.

%" Green Cooling Initiative 2021
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https://www.nrdc.org/sites/default/files/supermarket-emission-reduction-analysis.pdf
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3 Mortada et al. 2022a. Cooling Sector Status Report Lebanon: Analysis of the current market structure, trends, and insights on the

refrigeration and air conditioning sector. Accessible online: https://www.coolupprogramme.org/knowledgebase/reports/cooling-
sector-status-report-Lebanon/

“0'|In a saturated market the main driver for sales are first time installations in new buildings and replacement of dysfunctional
equipment in existing buildings.
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“2_|f the electricity would faster decarbonize as assumed the already high importance of direct emissions would increase further
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“5 Environmental Investigation Agency 2017, Chilling Facts VIl summarising data obtained from 22 retailers submitting data covering

the 2015 calendar year from supermarkets across 37 countries. URL: https://eia-international.org/wpcontent/uploads/Chilling-
Facts-VII-FINAL-1.pdf
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“ A quantification of corresponding savings were out of the scope of this study

“ Cost effects of refrigerants were not considered in this study. It would be expected that considering costs of refrigerants would
result in even higher cost saving potentials as indicated for the ambitious prospects (P2 and P3)

“6 C02 factor of grid electricity 0 g/kg by 2050
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“7Mortada et al. 2022a. Cooling Sector Status Report Lebanon: Analysis of the current market structure, trends, and insights on the
refrigeration and air conditioning sector. Accessible online: https://www.coolupprogramme.org/knowledgebase/
reports/cooling-sector-status-report-lebanon/

“8 The saturation model according to Mc Neil et al. assumes that air conditioner ownership will approach a climate dependant
maximum but never exceed it. Saturation is a function of availability (income) and climate (Cooling Decree days- CDD)(further
explanation see definition). For immature markets, the ownership rate is dominated by the dynamics of affordability (income).

For mature markets, where ownership levels are near saturation, sales are largely driven by replacements, increasing

population (new constructions of buildings), and ownership of multiple appliances.

34 Gl By il pUad clatial A o



o sed) CanSs dakuil laa)

5
§3 4
3
2
| l
0
2020 2030 2040 2050
m ﬁ‘%‘ B RS e el (s eal o) sell 5 s

2050 e J sl 1.65 Jolaay Aalai¥) 220 Man) 24 S 815 ecsjlaill y yil 5 Gl 5 3ealy & i dda gale ye o pgll 3y 58 Clas g alaef*
2050-2020 33 & gl (b sl 3 5ead Jaa) 5li 21 JSil)
Al s gl )l (o yiaall (e s aUaill @ 55 o Lansia Gl A g lal) il Aadail  Jlaa) Cam (e o siall skl 23 JS&N) e sy

ol Bayaadl a5 Al 53l 31 Jiai5 492050, ale (o8 oUai (ke 1.9 (e s e ) 2020 ple o aldai sl 1.4 gm0
sl I3 65 puas ) @8I S e guall s S L (5 bl 2y ) Aaail S s

) 3yl Aadail Jlea)
2.000.000
1.800.000
1.600.000
1.400.000
1.200.000
1.000.000
800.000
600.000
400.000

200.000
0 — I I I
2020 2030 2040 2050
m A Kjeddal g ekl Glas i Cilas

2050-2020 358 & gl & solail 3l Aadal Maa) )5k322 Jedd)

“SNo national data available for the commercial refrigeration sector and the presented data were based on the global model of the
Green Cooling Initiative
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%2 As simplification an average refrigerant charge size has been assumed, independent from the type of refrigerant. As systems with
natural refrigerants or other (ultra)low GWP refrigerants typically have lower charge sizes the overall error by this assumption
is small compared to other uncertainties
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% Low GWP refrigerants with a GWP below 750 (e.g., R32, etc)
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8 As simplification an average efficiency per system has been assumed, independent from the type of refrigerant. Systems with
natural refrigerants or other (ultra)low GWP refrigerants nowadays have typically have higher efficiencies than conventional

systems with HFCs
8 Expert Interviews 2021

82 Build_ME 2021. “Towards a Low-Carbon Building Sector in the MENA Region.” https://www.buildings-mena.com/.

8 Expert Interviews 2021

8 Technology price increase is based on average inflation rate in Lebanon for the period 2010-2017 as disclosed by the World Bank.
Future developments of inflation rate are not considered in the context of this study. The real technology prices are assumed

to be stable.
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8 Build_ME 2021. “Towards a Low-Carbon Building Sector in the MENA Region.” https://www.buildings-mena.com/, expert interviews
2021

Banque Du Liban 2022, latest disclosed interest rate dating Aug 2022 accessible online at
https://www.bdl.gov.Ib/webroot/statistics/table.php?name=t5273-1

87 This reflects the real price increase which is in line with the assumptions for the general inflation (3%) and a 2% increase for the
energy prices on top. Any further price increase will lead to higher electricity cost saving in the mitigation prospects.
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