
GHG Monitoring Reporting and 
Verification Systems 

- Case study of the MRV system in building sector -



Current state of reporting

Source: Identifying and Addressing Gaps in the UNFCCC Reporting Framework, Ellis J., Moarif S., OECD, IAE, November 2015  



Necessary progress

WOM – Business as Usual Scenario 
WEM – Mitigation Scenario 

WAM ‐ Higher Ambition Mitigation Scenario 

Source:  Intended Nationally Determined Contributions of the Republic of Macedonia, UNFCCC August 4th 2015 
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Source:  Sustainable Energy Action Plan of the City of Skopje 

2020

21%

WOM – Business as Usual Scenario 

WAM ‐ Mitigation Scenario 



Katowice Rules



Three types of MRV systems

Source: Identifying and Addressing Gaps in the UNFCCC Reporting Framework, Ellis J., Moarif S., OECD, IEA, November 2015  
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HOW TO CALCULATE ENERGY SAVINGS?

Savings Reported for Any Period  = 

Baseline Period Energy – Reporting Period Energy

+/- Adjustments 

Basics of the mitigation MRV - IPMVP

Source: EVO IPMVP Volume 1, 2010, Chapter 4.1. 



Basics of the mitigation MRV - IPMVP

Source: https://evo‐world.org/en/products‐services‐mainmenu‐en/protocols/ipmvp



Challenge
De-risking and scaling-up investment in energy efficient building retrofits in 

Armenia 
Implemented by the Ministry of Natural Protection and UNDP 

Funded by Green Climate Fund, City of Yerevan, UNDP and the Ministry 
Total value of the project: appx. 30.000.000$ with additional 60.000.000$ EIB 

Expected results
264,3GWh/annum, 69TCO2eq/annum, total 4mTCO2eq, 1.700 jobs created

Beneficiaries 
6000 – single family individual buildings

290 – multi-apartment buildings
23 – complex demand public buildings (hospitals) 

150 – simple demand public buildings (schools and kindergartens)



Monitoring and reporting platform

Source: Dr. A. Teskeredzic, Sazdovski I, Monitoring and Verification Platform, 
Training for the Ministry of Economy, Skopje, January 15th 2015. 



Monitoring and reporting platform

Source: Sazdovski I, Terms of reference for the MRV system in the building sector in Armenia, UNDP Armenia, November 2018. 



TIER 2 calculation method (EMIS)

QA/QC

Energy distribution 
companies 

Source: Sazdovski I, Terms of reference for the EMIS system in the building sector, UNDP Macedonia, 2011. 



TIER 2 calculation method (EMIS)

Source: Sazdovski I, Terms of reference for the MRV system in the building sector in Armenia, UNDP Armenia, November 2018.. 

𝑵𝑨𝑬𝑪𝒚 ൌ 𝒂365 ൅ 𝒃𝑯𝑫𝑫𝒚 ൅ 𝒄𝑪𝑫𝑫𝒚 േ ሺ𝜸𝒙ሻ

𝑮𝑯𝑮𝒂𝒇𝒕𝒆𝒓  𝒚 ൌ
𝑬𝑪𝒂𝒇𝒕𝒆𝒓 𝒚  ൈ  𝑬𝑭𝒆𝒍,𝒂𝒇𝒕𝒆𝒓𝒚

1 െ 𝑻𝑫𝑳 𝒂𝒇𝒕𝒆𝒓 𝒚
൅ ෍ 𝑭𝑪𝒊  ൈ 𝑵𝑪𝑽𝒊 ൈ  𝑬𝑭𝒄𝒐ଶ𝒊

𝒏

𝒊ୀଵ

8 key equations for calculation of energy savings and GHG reductions
11 key parameters 

12 pages of static and dynamic database parameters



TIER 1 calculation method (CS)

Source: Dr. A. Teskeredzic, Monitoring and Verification Platform, Training for the Ministries of Economy, 
Energy Community Secretariat, Vienna, October 2014

Seasonal efficiency of heating 
system (before/after)

AND/OR

Construction year SHD residential SHD non-
residential

before 1940 180 180

1940 – 1970 250 250

1970 – 1987 150 150

1987 – 2006 150 150

Reference SHD values

CO2

∆ 𝑬 ൌ ሺ𝑺𝑫𝑯𝒃𝒆𝒇𝒐𝒓𝒆

஗𝒃𝒆𝒇𝒐𝒓𝒆
- 𝑺𝑫𝑯𝒂𝒇𝒕𝒆𝒓

஗𝒂𝒇𝒕𝒆𝒓
) *𝑨; ሾ𝑲𝑾𝒉ሿ

∆ 𝑬 – annual energy savings;  ሾ𝑲𝑾𝒉
𝒂

ሿ

𝑺𝑫𝑯 െ specific heat demand;  
𝑲𝑾𝒉
𝒎𝟐𝒂

𝑨 െ heated area 𝑚ଶ

η = η𝒃𝒐𝒊  ∗  η𝒅𝒊𝒔  ∗  η𝒆𝒎; ሾ%ሿ

Refurbishment measures of existing buildings
Measures at consumption side (wall, roof, insulation, replacement of windows)

Via SHD values. Measures at generation, distribution and emission heat 
via 𝜂 value (new boiler, new automatic control, balancing, TSV at radiators 

Appx. 15 equations
App. 30 code tables



Thank you

Ilija Sazdovski 
Researcher 

UNESCO Chair in Life Cycle and Climate Change ESCI UPF 


