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Ground Rules for Online Sessions 
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If the connection 

allows it, please 

turn on your video 

when you speak

For best audio

quality, please

stay muted. 

Please raise your hand 

if you have a question or

want to say something.

Use the chat for 

your questions.

• Please use headphones or earphones in order to prevent echoing-effects

• Use the Saved topics channel to post topics that might be stil l missing.



Speakers & Technical Support
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Julia Schabel
Facilitator

GIZ Proklima

Irene Papst
F-Gas Expert

HEAT GmbH

Lara Teutsch
Technical Advisor

GIZ Proklima/C4

Vanessa Knies
Technical Support

GIZ Proklima



Agenda

Time [CET] Topic Speaker

10:00 – 10:10
Welcome

Introduction to the side event & GIZ Proklima

Julia Schabel 

(Facilitator, GIZ Proklima)

10:10 – 10:30 Understanding MRV in the Cooling Sector
Irene Papst

(HEAT GmbH)

10:30 – 10:45 Role play: Inventory Data Collection & Gap-Analysis 
Irene Papst (HEAT GmbH) 

Lara Teutsch (GIZ Proklima/C4)

10:45 – 11:00 Discussion & Closing All
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Julia Schabel, GIZ Proklima

Green Cooling in a warming world
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• 10 new air conditioners will be sold every 

second for the next thirty years (IEA, 2018)

• The IPCC predicts that global energy demand 

from residential AC will grow 33-fold between 

2000 to 2100, mostly from developing countries 

(EIU, 2019).

• Most of the currently used refrigerants (HFCs) 

have very high global warming potentials

(some of them are up to ~13,000 times more 

climate-damaging than CO2). 

Why cooling concerns us all

https://www.iea.org/reports/the-future-of-cooling
http://www.eiu.com/graphics/marketing/pdf/TheCoolingImperative2019.pdf
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• Programme established in 1995 in the context of 

implementing technical projects for ozone 

protection under the Montreal Protocol. In 2016, 

the Kigali Amendment broadened the focus from 

ozone to climate protection.

• Goal: Promoting and introducing natural 

refrigerants and energy-efficient appliances in 

the RAC sector.

• Proklima is working on behalf of BMZ, BMU and 

other donors, e.g. EU, AFD, NAMA. 
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Proklima: Making cooling a hot topic since 1995

Proklima works in the areas 1) policy advice, 2) technology transfer and 3) capacity building.



BMZ

BMU

Other (AFD, NAMA, LfU, …)

Mexico: 

SPODS, HPMP

Kuba: 

C4, SPODS

Costa Rica: 

C4, SPODS

Kolumbien: 

NAMA, ODS Banks, 

HPMP, SPODS

Brasilien: 

HPMP, 

BrazilKühlschränke

Senegal:

GCI II 
Burkina Faso: 

GCI II 

Ghana:

ODS Banks, 

GCI II

Namibia:

HPMP 

Südafrika: LfU

Lesotho: HPMP

Simbabwe: HPMP

Kenia: 

GCI II, 

HPMP

Indien: 

HPMP

Mauritius: HPMP 

(Tunesien:

ODS Banks)

Iran:

C4, ODS 

Banks, HPMP

China: HPMP

Thailand: 

RAC 

NAMA 

Vietnam:

C4

Papua-Neuguinea: 

HPMP

Grenada: 

C4, SPODS

Venezuela: 

SPODS

Paraguay: 

SPODS

Philippinen:

C4

Seychellen: 

GCI II, 

HPMP

Afrika: 

Solar 

Chill

Ägypten: 

HPMP

Kamerun

Mali

Liberia:

HPMP

Bangladesh: 

EEPB 

Proklima: Over 265 projects in +40 partner countries worldwide
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Proklima: Avoiding emissions by "leapfrogging” to Green Cooling
Instant switch to highly energy-efficient technologies wit natural refrigerants 

without relying on climate-damaging interim technologies.



Proklima Publications (selection)
All Proklima materials: www.green-cooling-initiative.org

http://www.green-cooling-initiative.org/


Irene Papst, HEAT GmbH

Understanding MRV in the cooling sector



MRV system – Measure, Report, Verify

1. More than a single inventory…

2. The MRV system includes the institutionalized data collection and calculation necessary for a continuous 
tracking of RAC sector related emissions

3. The MRV system sets the basis for the accounting of mitigation effects in the sector as a result of domestic or 
internationally supported mitigation measures.
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4. Scope is informed by reporting needs and 
policy targets

− GHG inventory

− Montreal Protocol, Art. 7 Reporting

− Phase-out (and Phase-down) plans for 
HCFCs and HFCs

− Leakage prevention

− Design of energy efficiency measures

− Promotion of natural refrigerants

− …



Scope of a RAC sector MRV system
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The blueprint comprehensively captures the emissions of the entire RAC sector, as under the UNFCCC, 

energy-related as well as F-Gas emissions are reported in different sections. This comprehensive overview 

and constantly monitored emissions are crucial for targeted mitigation pathways in the sector. 



The need for reporting within multilateral agreements
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International reporting on 

GHG use/emissions from the RAC sector

UNFCCC

NIR/BUR/BTR
NDC and BTR Montreal Protocol

• RAC related HFC 

emissions (IPCC, IPPU 

category 2F/2F1)

• Tier 1: based on bulk

consumption of RAC 

sector

• Tier 2: 6 sub-applications

for the RAC sector based

on equipment numbers

• Mitigation in the RAC sector: 

direct refrigerant emissions 

and indirect energy emissions 

• Reduced cooling load in 

buildings

• Reporting on implementation 

progress under the Enhanced 

Transparency Framework 

(ETF)

• ETF links financial support 

with mitigation action

• HPMP: Consumption of 

HCFC (derived from bulk 

production, imports and 

exports) 

• Kigali (01.01.2019): HFC 

consumption in CO2eq 

(derived from HFC bulk 

production, imports and 

exports)



(More) Benefits of a RAC sector MRV system
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For Importers, Retailers, Manufacturers, Consumers

▪ Provide relevant information (e.g. amount of products sold per label class or GHG calculators) for 

businesses who report their activity data

▪ Provide market overview (e.g. sales trends, average MEPS etc.)

For Climate department/institution UNFCCC

▪ Inform and comply with several international reporting obligations at once (NDCs and BTRs, 

NAMAs, National Communications, GHG Inventories, MRV for climate financing etc.)

National Ozone Unit, Montreal Protocol

• Enhance national capacities (e.g. data collection systems, data quality, etc.)

• Monitor the progress via continuous data collection

• If applicable: improve granularity of inventory by moving from IPCC Tier 1 to IPCC Tier 2 methodology

National Entities, such as energy and environment ministries 

▪ Enhance national reporting

▪ Increase political buy-in for climate issues 

▪ Provide coherent data for national policy making (identification and prioritisation of mitigation efforts)

▪ Establish database for the regular update of label classes and Minimum Performance Standards 

(MEPS)

▪ Measure effectiveness of policy actions



Data disaggregation: Tier 2 is the goal
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System boundaries of a RAC sector MRV system

08.10.2021 Understanding MRV in the cooling sectorPage 19



Short Survey

What data should be reported for a 
complete RAC sector MRV system?
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Data needs and proposed data flow in a RAC sector MRV system
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Standardized products

Commercial stand-alone units

Refrigerators and freezers

Refrigerated trucks

Cars

Self contained units

(Single) Split AC

Custom-made products

Commercial condensing units,

Centralized supermarket systems

Industrial integral systems, 

condensing units and centralized 

systems

Refrigerated trucks

Larger vehicles

Ducted AC, Rooftop (packaged) 

systems, Multi-split and variable 

refrigerant flow (VRF) systems, 

AC

Chiller

Stock



Data sources and proposed origin of a RAC sector MRV system
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Content of the RAC MRV Handbook
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Short Survey: 

Where do you see the biggest challenge
in setting up a RAC MRV system? Name one!
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1. Data collection process 

2. Quality assurance 

3. Harmonizing different reporting processes (UNFCCC, MP) 

4. Cooperation with other ministries to exchange data

5. Political buy-in for supporting regulations, e.g. to make reporting 

mandatory for manufacturers and importers



Contact

Irene.Papst@heat-international.de

Irene Papst

Project Management & CO2 Emission Monitoring, Heat GmbH
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Interactive simulation: Inventory Data Collection & Gap-Analysis
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15 

min

Lara wants to estimate the stock of AC 

appliances in her country. 

She’s not completely sure how to do 

that and needs help!

Where do I 

get the data 

from? 

What do I need to 

estimate the stock 

of standardized 

products?

Irene will guide Lara 

through the process. 



Available statistics
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Number of 

Households 

*1000 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total Households 1145,9 1146,2 1152,0 1174,5 1200,0 1225,3 1263,6 1289,9 1325,3

1-Person Households 139,9 114 109,5 124,4 134,8 146 156,2 167,9 185,4

2-Person Households 215 227,9 230,9 234,1 252,2 259,2 276,1 289,2 306,3

3-Person Households 231,4 237,1 238,3 243,7 251,5 256,2 266,2 277 276,9

4-Person Households 263,9 279,6 281,1 290,9 280,1 282,2 286,2 278,1 284,5

5-Person Households 168 169,7 170,5 165,5 162,9 164 161,2 161,4 160,7

6-Person Households or 

Larger 127,8 117,9 121,8 116 118,4 117,6 117,6 116,3 111,6
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Monthly Household Income from Work 

(Excluding Employer CPF Contributions) 2010 2011 2012 2013 2014 2015 2016 2017 2018

Total 100 100 100 100 100 100 100 100 100

Households With No Working Person 10 9 9 9 10 10 11 12 12

Below $1,000 4 3 3 3 2 2 2 2 2

$1,000 - $1,999 8 8 7 7 7 7 6 6 6

$2,000 - $2,999 9 8 7 7 7 6 6 6 6

$3,000 - $3,999 9 8 8 7 7 7 6 6 6

$4,000 - $4,999 9 8 8 7 7 6 6 6 6

$5,000 - $5,999 8 8 7 7 7 7 7 6 6

$6,000 - $6,999 7 7 6 6 6 6 6 6 6

$7,000 - $7,999 6 6 6 6 6 6 6 6 5

$8,000 - $8,999 5 5 5 5 5 5 5 5 5

$9,000 - $9,999 4 4 4 5 5 4 4 4 4

$10,000 - $10,999 3 4 4 4 4 4 4 4 4

$11,000 - $11,999 3 3 3 3 3 4 4 3 4

$12,000 - $12,999 2 2 3 3 3 3 3 3 3

$13,000 - $13,999 2 2 2 2 2 3 3 3 3

$14,000 - $14,999 2 2 2 2 2 2 2 2 2

$15,000 - $17,499 3 4 4 4 4 4 5 5 5

$17,500 - $19,999 2 2 3 3 3 3 3 3 3

$20,000 & Over 6 7 8 8 9 10 10 11 11



Assumptions
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Monthly Income No. of split ACs

below $ 2000 0

$ 2000 - below $ 5000 1

$ 5000 - below $ 10000 2

$ 10000 - below $ 15000 3

$ 15000 and above

0 

(use other forms of AC)



Calculations
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2010 2011 2012 2013 2014 2015 2016 2017 2018

Monthly Income share of households [%]

below $ 2000 22 20 19 19 19 19 19 20 20

$ 2000 - below $ 5000 27 24 23 21 21 19 18 18 18

$ 5000 - below $ 10000 30 30 28 29 29 28 28 27 26

$ 10000 - below $ 15000 12 13 14 14 14 16 16 15 16

$ 15000 and above 11 13 15 15 16 17 18 19 19

number of residential split ACs (total households * % income * No. of split ACs)

below $ 2000 0 0 0 0 0 0 0 0 0

$ 2000 - below $ 5000 309393 275088 264960 246645 252000 232807227448 232182 238554

$ 5000 - below $ 10000 687540 687720 645120 681210 696000 686168707616 696546 689156

$ 10000 - below $ 15000 412524 447018 483840 493290 504000 588144606528 580455 636144

$ 15000 and above 0 0 0 0 0 00 0 0

Total residential split ACs 1.409.457 1.409.826 1.393.920 1.421.145 1.452.000 1.507.1191.541.592 1.509.1831.563.854

Monthly Income No. of split ACs

below $ 2000 0

$ 2000 - below $ 5000 1

$ 5000 - below $ 10000 2

$ 10000 - below $ 15000 3

$ 15000 and above 0 (use other forms of AC)



Further assumptions to derive indirect emissions
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Indirect Emissions (from energy use)

Average cooling capacity [kW] 3,5

EER [W/W] 3

Runtime [hrs/year] 730

grid emission factor [kg CO2/kWh] 0,8

Annual indirect emission per average unit [t CO2eq] 

=
𝒄𝒐𝒐𝒍𝒊𝒏𝒈 𝒄𝒂𝒑𝒂𝒄𝒊𝒕𝒚

𝑬𝑬𝑹
∗ 𝒓𝒖𝒏𝒕𝒊𝒎𝒆 ∗

𝒈𝒓𝒊𝒅 𝒆𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓

𝟏𝟎𝟎𝟎
0,681

Number of residential split ACs in use (2018) 1,563,654

Residential split AC annual indirect emission 

[kt CO2eq] (2018) 1066



Further assumptions to derive direct emissions
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Direct Emissions (from refrigerant use)

Initial refrigerant charge [kg] 0,7

Common refrigerant R410A

Refrigerant GWP 2087

Annual service emission factor 15%

Annual direct emission per average unit [t CO2eq]

=
𝒊𝒏𝒊𝒕𝒊𝒂𝒍 𝒄𝒉𝒂𝒓𝒈𝒆

𝟏𝟎𝟎𝟎
∗ 𝒔𝒆𝒓𝒗𝒊𝒄𝒆 𝒆𝒎𝒊𝒔𝒔𝒊𝒐𝒏 𝒇𝒂𝒄𝒕𝒐𝒓 ∗ 𝑮𝑾𝑷

0,219

Number of residential split ACs in use (2018) 1,563,654

Residential split AC annual direct emission 

[kt CO2eq] (2018) 343

Residential split AC annual indirect emission 

[kt CO2eq] (2018) 1066

Total annual emission from residential split ACs 

[kt CO2eq] (2018) 1408



Short Survey: 

Which components of a RAC MRV would you like 
to look at in more detail in our next sessions?
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1. Sales of standardized products – Product registration systems

2. Stock of standardized products – Exploiting statistics

3. Stock of custom-made products – Developing Equipment Operators‘ Database 

4. Waste-stream of systems and refrigerants – Estimating amounts via the equipment stock model

5. Quasi-Constant Parameters – Defining country specific values
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