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27Cool Up Knowledge Base: Egypt,” Cool Up Programme, https://www.coolupprogramme.org/knowledge-
base/?filters%5Boverview%5D=knowledge-
base&filters%5Bcountry%5D%5B %5D=219&filters % 5Bcategory %50 %5B %5D=reports&page_size=8&_page=1

% Norhan El Dallal et al., “Cooling Sector Status Report Egypt: Analysis of the current market structure, trends, and insights on the
refrigeration and air conditioning sector” (Cool Up Programme, 2022), https://www.coolupprogramme.org/knowledge-
base/reports/cooling-sector-status-report-egypt/

“Norhan El Dallal, Eslam M. Mahdy Youssef, and Katja Dinges, “Regulatory Analysis Egypt: Analysis and recommendations for the
regulatory and policy instruments governing the RAC sector”(Cool Up Programme, 2022),
https://www.coolupprogramme.org/knowledge-base/reports/regulatory-analysis-egypt/
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5 CFI Team, “Equivalent Annual Annuity (EAA)," Corporate Finance Institute,
https://corporatefinanceinstitute.com/resources/wealth-management/equivalent-annual-annuity-eaa/

8 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

"Definition based on United Nations Environment Programme, Presession Documents: Workshop on
Hydrofluorocarbon Management (2015)

8 Gordon Scott, “Cooling Degree Day (CDD)." Investopedia, https://www.investopedia.com/terms/c/colddegreeday.asp;
“Understanding Heating and Cooling Degree Days,” Brightly,

https://help.dudesolutions.com/Content/Documentation/Energy/UtilityDirect/Reporting/Understanding%20Heating%20an

d%20Coo0ling%20Degree %20Days.htm
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® Michael A. McNeil and Virginie E. Letschert, “Future Air Conditioning Energy Consumption in Developing Countriesand what can be
done about it: The Potential of Efficiency in theResidential Sector,” Conference: ECEEE Buildings Summer Study 2007, Colle
SurLoup, France, June2-6, 2007 (Lawrence Berkeley National Lab. (LBNL), Berkeley, CA, 2007),
https://www.osti.gov/servlets/purl/927342.

10 pig.

"Primary sources for these definitions are:
United Nations Environment Programme (UNEP) Ozone Secretariat, "FACT SHEET 7 Small Self Contained
Air Conditioning”(UNEP Ozone Secretariat, Bangkok, 2015)
United Nations Environment Programme (UNEP) Ozone Secretariat, “FACT SHEET 8 Small Split Air
Conditioning” (UNEP Ozone Secretariat, Bangkok, 2015)
United Nations Environment Programme (UNEP) Ozone Secretariat, “FACT SHEET 9 Large Air-Conditioning
(air-to-air)' (UNEP Ozone Secretariat, Bangkok, 2015); United Nations Environment Programme (UNEP)
Ozone Secretariat, "FACT SHEET 10 Water chillers for air conditioning”(2015)
United Nations Environment Programme, “2018 Report of the Refrigeration, Air Conditiong and Heat
Pumps Technical Options Committee”

12 CIELO, “Ducted vs. Ductless Air Conditioning Systems,” https://www.cielowigle.com/blog/ducted-vs-ductless-air-conditioning-
systems/
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5 National Ozone Unit Lebanon, “Guidance for Integrating Efficient Cooling in National Policies in Lebanon”(2021),
https://www.Ib.undp.org/content/lebanon/en/home/library/guidance-for-integrating-efficient-cooling-in-national-policies-
-html

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

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

8 Frank Klinckenberg 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), 2012)

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

1 Regional Center for Renewable Energy and Energy Efficiency, “Field survey results for AC market in Egypt”(2019)

20 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: 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

Znternational Energy Agency, “The Future of Cooling - Opportunities for energy efficient air conditioning” (International Energy

Agency (IEA), 2018)

22 |ain Campbell, 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

% Waide, van der Sluis and Michineau, “CLASP Commercial refrigeration equipment: mapping and benchmarking”

24 Green Cooling Initiative, “Global greenhouse gases emissions from the RAC Sector,” Green Cooling

Initiative, accessed September 1, 2021, https://www.green-cooling-initiative.org/country-data/#!total-

emissions/all-sectors/absolute. 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, “Global greenhouse gases emissions from the RAC Sector”
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to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change”
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3% 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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STEIA 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/wp-content/uploads/Chilling-Facts-VII-FINAL-1.pdf
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38 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)
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40F| Dallal et al. (2022)

“The forecasting air conditioning ownership 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.
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“2 No 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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43 Expert interview 2021
“ Cool Coalition Model

45 ps 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

48 Expert guess based on local interviews
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% As simplification an average efficiency pers 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

57 Expertinterviews 2021
%8 Build_ME. “Towards a Low-Carbon Building Sector in the MENA Region.” https://www.buildings-mena.com/.
58 Expert interviews 2021

60 Technology price increase is based on the most recent inflation rate in Egypt for 2020 as disclosed by the worldbank. Future
developments of inflation rate are not considered in the context of this study. (reference). The real technology prices are
assumed to be stable.

81 Build_ME. “Towards a Low-Carbon Building Sectorin the MENA Region.” https://www.buildings-mena.com/, expert interviews 2021
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82 Central Bank of Egypt latest disclosed discount rate dating 22.05.2022 accessible online at
https://www.cbe.org.eg/en/EconomicResearch/Statistics/Pages/DiscountRates.aspx

8 Price increase assumed starting from 2025 as the current electricity tariff is valid until the end of 2024

8 This reflects the nominal price increase. The assumed price increase is in line with the assumptions for the general inflation (5%).
The real electricity prices are assumed to be stable. This is considered a conservative approach; any further price increase will
lead to higher electricity cost saving in the mitigation prospects.
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