
Global Common Carbon Metric 
approach

Professor Rajat Gupta
Oxford Brookes University, UK

rgupta@brookes.ac.uk

Joint UN Environment - UNFCCC Workshop
Mitigation in the building sector

31 July 2017 – 1 August 2017, Bonn, Germany

mailto:rgupta@brookes.ac.uk


Outline of the presentation

• Overview of CCM approach

• CCM 1.0 pilot 1

• CCM 1.0 pilot 2

• CCM 2.0

• Insights from testing of CCM 2.0



The Common Carbon Metric (CCM)

• Measuring  Energy Use & Reporting GHG 
Emissions from Building Operations

• CCM protocol and Excel based tool

• Developed by UNEP: SBCI 

• Meets the requirements that reporting is 
measurable, reportable and verifiable (MRV)

• Phase 1 pilot: 2010-2011

• Phase 2 pilot: 2011-2012

• Energy: kWh/m2/yr

kWh/occupant/yr

• Emissions (equivalent (e)): kgCO2e/m2/yr
kgCO2e/occupant/yr



 Top-down approach: Performance 
of the whole (regional, city or 
national level) is characterized at a 
coarse level using estimated data 
on fuel and electricity 
consumption.

 Bottom-up approach: 
Performance of individual case-
study buildings is characterized at 
a fine level using measured data 
on fuel and electricity 
consumption. 

 Ideally sample size will be 
statistically valid, enabling 
verification of the whole.

CCM methodology



 Area of the Whole (m2).

 Total occupancy of the whole (number of occupants, or number of
residents where information on occupancy is limited).

 Information on the percentage of the Whole’s occupants and
building area attributable to different categories of building stocks
(%).

 At a minimum for : residential and non-residential buildings.

 Information on the total amount of electricity consumed by the
Whole and on the amounts of different types of fuels used

 Information on the percentage of the Whole’s electricity and fuel
use that is attributable to different categories of building stocks
(%).

 Custom emission factors may optionally be provided in place of the
default emission factors for electricity and fuel use.

Top-down approach: data requirements



 Descriptive information, including building name, building
category, year of construction and year of last major retrofit, and
address.

 Occupancy (number of occupants) and area (m2).

 Data on the total amount of purchased and metered electricity (in
kWh).

 Data on the total amount of different fuels consumed (various
measurement units).

 Custom emission factors may optionally be provided in place of the
default emission factors for electricity and fuel use.

 Users may optionally report the amount of purchased green power
or the amount of renewable energy that has been generated on-
site and returned to the grid.

Bottom-up approach: data requirements



• Performance metrics computed for a total of:

- 49 individual buildings (total area: 1.48 km2)

- 5 larger stocks (or Wholes) (total area: 176.60 km2)

• Submissions spanned multiple climate regions in Australia, Asia,
Europe, India, N. America, and Africa.

• Consensus-based definitions added about building area,
building occupancy.

CCM Phase I Pilot: key outcomes



 Performance metrics being computed for:  

- >150 individual buildings (total area: 7.4 km2)

- 7 larger stocks (or Wholes) (total area: 177 km2)

 Expanded list of residential and non-residential 
building types based on UNFCCC’s building 
categorizations.

 Normalize building performance by degree day.

 Input fuel consumption data by month through 
the top-down and bottom-up approaches.  

 Input information on multiple fuels for the same 
building.

 Record amount of purchased green power or 
amount of renewable energy generated on-site 
and returned to the grid. 

CCM Phase II Pilot: Technical 
enhancements in CCM
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ISO standard

• CCM has informed the development of  an ISO standard on carbon metric 
of buildings (ISO/TC59/SC17).

Nationally Appropriate Mitigation Actions (NAMAs)

• NAMAs refer to any action that reduces emissions in developing countries 
and is prepared under the umbrella of a national governmental initiative.  

• To facilitate NAMAs, a globally consistent MRV methodology is essential 
to measure and track energy use and energy reductions from buildings. 

• CCM is able to support the establishment of baselines from the sector or 
sub-sector (residential, commercial, etc.), thus allowing measurement 
over time of increased efficiency and GHG reductions from a particular 
building stock.  (UNEP DTIE project -NAMAs for the Building Sector in Asia)

Application of CCM



CCM 2.0 – Web-based version

http://ccmbuildings.net/

http://ccmbuildings.net/
http://ccmbuildings.net/


CCM 2.0 – Web-based version

• Online tool for measuring building 
energy related greenhouse gas 
(GHG) emissions and energy savings 
potential of the stock of new and 
existing buildings in an investment 
portfolio, municipality, region or 
country.

• Generates an energy demand and 
GHG emissions base-line and 

• Enables the development of energy 
saving and GHG mitigation scenarios 

• Used to support applications for 
climate finance for mitigation actions 
in the buildings sector under 
UNFCCC mechanisms such as NAMAs 
and the Green Climate Fund (GCF.)



CCM 2.0 – Web-based version

• Tool is based on a calculation methodology that conforms to 
‘measurable, reportable and verifiable (MRV)’ data standards. It 
supports:

• Measurement of energy use and related GHG emissions from 
buildings & serves as the basis for assessing the potential for 
certain mitigation actions 

• Covers five end-uses: space heating, space cooling, water heating, 
lighting and appliances.

• Reporting on the country’s/city’s GHG emissions and appropriate 
mitigation actions 

• Verification of the compliance with mitigation commitments by 
enabling updating of energy use and emissions data over time.



Top-down assessment



Top-down assessment
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Bottom-up assessment



Bottom-up assessment
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Bottom-up assessment



CCM 2.0 – Testing summary

• CCM 2.0 was tested using top-down and bottom-up datasets from 
previous pilot studies of CCM 1.0.

• Overall the web-based CCM 2.0 is clear and easy to follow. 

• Progress bar is helpful and the ability to move forward and 
backward throughout the tool is beneficial. 

• Based on the experience of the reviewer, the estimated time for 
data entry in the tool was found to be: 

• Top down: 5-7 minutes for 2 buildings types 

• Bottom up: 7-9 minutes for 2 buildings 

• Hybrid: 10-12 minutes for two building types 



CCM 2.0 – Recommendations from testing

• Provision to enter monthly energy data would be useful.

• To encourage use of CCM 2.0, it is helpful to say upfront the time 
expected to complete assessments.

• Given the challenges of data security and privacy, it should be 
clarified where data are being hosted in CCM 2.0. 

• Desirable to integrate some kind of 'feedback mechanism' to 
communicate to the user how much data input is complete while 
the user is inputting data. 

• Given the growing recognition of performance gap between 
modelled (predicted) and measured energy performance of 
buildings, CCM could show how much data has been input in terms 
of both modelled and measured data. 



Thank you!


