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Executive Summary

Leading experts from around the world have, through extensive international cooperation, 
developed a universal method of measuring a building’s carbon footprint. 

Supported by the United Nations Environment Program, this new ‘Common Carbon Metric’ will 
allow emissions from buildings around the world to be consistently assessed and compared, and 
improvements measured. 

Why buildings?

The purpose of a Common Carbon Metric for buildings is to give the sector that represents 40% of the world’s 
energy consumption and related 1/3rd of global greenhouse gas (GHG) emissions  a tool that doesn’t 
exist today – a way to measure, report, and verify reductions in a consistent and comparable way.  With its high 
share of emissions the building sector has the responsibility and opportunity to take the global lead in reduction 
strategies. Awareness of these facts and widespread use of this tool for measuring and reporting is the key .

The building sector has more potential to deliver quick, deep and cost effective GHG mitigation than 
any other. Significantly increasing building energy efficiency can be achieved in the short-term. Energy 
consumption in both new and existing buildings could be cut by an estimated 30-50% by 2020  
through readily available technologies, design, equipment, 
management systems, and alternative generation solutions. 
This can be funded through investments that quickly payback 
and result in significant environmental, social, and economic 
benefits. A universal measuring stick for building emissions 
– a Common Carbon Metric – provides the foundation for 
accurate performance baselines to be drawn, national targets 
set, and carbon traded on a level playing field.

What is measured?

While all stages of a building’s life-cycle (including construction and demolition) produce carbon emissions, 
the building’s operational phase accounts for 80-90% of emissions resulting from energy use mainly for 
heating, cooling, ventilation, lighting and appliances. Therefore, this is the stage of the building’s life-cycle that 
is the focus of the Common Carbon Metric. 

Working in close cooperation, environmental building ratings organisations, local, regional, and 
national governments, research institutions, industry experts, and private sector stakeholders  
(See Acknowledgements) have developed a common measurement for GHG emissions from building 
operations that takes two complementary approaches; one assesses performance at the building level 
(bottom-up), and the other at the regional or national level (top-down). 

The actual reporting is done in weight of carbon dioxide equivalent (kgCO
2
e) emitted per square meter per 

year = kgCO
2
e/m2/year  (by building type and by climate region).

What happens next?

Stakeholders will continue the development of PROTOCOL to guide implementation of a series of pilot 
projects to test the Common Carbon Metric. Individual buildings and building stocks will measure emissions 
from buildings operations over a 12 month period to establish baselines by building type in climate regions. 

Executive Summary

Success of national carbon 
reduction targets relies on the 
low-hanging fruit offered by the 
mitigation potential of the building 
sector to avoid further global 
warming and severe climate impacts.
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The Building Sector is:
Collectively responsible for about 30% of total global greenhouse gas •	
(GHG) emissions;
Collectively has the greatest potential for delivering major reductions •	
in GHG emissions at zero cost or net savings using currently available 
technology & knowledge; and
Collectively the largest single industrial employer, with the potential for •	
creating demand for ‘green jobs’.

What has been missing is a collective voice from the sector on these issues. Fun-
damentally we lack a common language for describing the kind of innovation 
necessary for the building industry to tackle climate change. More specifically 
we lack a common approach to measuring our baseline GHG emissions and 
a common approach for reporting on the sector’s progress or contribution to 
achieving emissions reduction targets. Without a common voice, a common 
language, and a common approach to accounting for emissions, the sector is 
unable to participate cost effectively in the global carbon market. 

 UNEP-SBCI is providing a neutral forum for the building sector to come together 
and develop the common metrics including particularly those stakeholders 
involved in developing tools and methods for assessing and rating the environ-
mental performance of buildings.

This year is a crucial year for the building sector and the success of the next global 
protocol on climate change. If we fail to act in a collective and coordinated manner 
this year, we may indeed fail to effectively address climate change. 

UNEP-SBCI will continue to crystallize and amplify the collective voice of 
the building sector on the need to both further empower the sector, and to 
promote the sector’s demonstrated commitment to lead by example in tackling 
climate change. UNEP-SBCI will also continue to develop the common ground 
for measuring emission reductions from buildings. Together we will be more 
effective in raising awareness and instilling confidence in our national delega-
tions in Copenhagen, that the best chance they have of achieving an effective and 
profitable global emissions protocol is to seize the opportunity that the building 
sector can collectively provide.
			 

Arab Hoballah

Chief Sustainable Consumption & Production
UNEP DTIE

Foreword

Foreword
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This paper is offered by the United Nations Environment Program’s Sustainable Buildings & Climate Initiative 

(UNEP-SBCI), a partnership between the UN and public and private stakeholders in the building sector, 

promoting sustainable building practices globally. The purpose of this proposal for a Common Carbon 

Metric is to support greenhouse gas (GHG) emissions reductions through accurate measurement of energy 

efficiency improvements in building operations.

Goal :  To provide globally applicable common metrics for measuring and reporting the energy use in and 

GHG emissions from existing building operations to support international, regional, national, and local policy 

development and industry initiatives.

Objectives :  Develop common metrics for use in gathering consistent data and reporting the climate perfor-

mance of existing buildings in order to:

Support policy-making to reduce GHG emissions from buildings, especially in developing countries; •	

Provide a framework for how to measure emission reduction in buildings so as  to support formula-•	

tion of Nationally Approved Mitigation Action (NAMA) plans, flexible mechanisms, carbon crediting; 

and other emission reduction mechanisms and plans; and

Establish a system of measurable, reportable, and verifiable (MRV) indicators for the follow-up of policy •	

implementation, resulting emission reduction and reporting on building-related GHG emissions. 

Users :  National, regional, and local governments in developed and developing countries, owners of large 

building portfolios, and national building rating schemes.

The environmental footprint of the building sector includes; 40% of energy use, 30% raw materials use, 25% 

of solid waste, 25% water use, and 12% of land use. While this paper focuses on the scope of emissions related 

to energy use of building operations (See Appendix 1), future metrics are required to address these other 

impacts in addition to social and financial impacts.  At this time the UN’s top priority is climate change 

and the building sector is responsible for more than one third of global GHG emissions and, in most 

countries, is the largest emissions source.  While 80-90% of the energy used by the building is consumed 

during the use (or operational) stage of a building’s life-cycle (for heating, cooling, ventilation, lighting, 

appliances, etc.), the other 10-20% (figure varies according to the life of the building), is consumed during 

extraction and processing of raw materials, manufacturing of products, construction and demolition. Further-

more, significant energy is used in transporting occupants, goods and services to and from the building. 

Introduction

Introduction & Background

Background
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The Intergovernmental Panel on Climate Change’s 4th Assessment Report (IPCC AR-4) estimated that build-

ing-related GHG emissions reached 8.6 billion metric tons (t) CO
2
equivalent (e) in 2004, and could nearly 

double by 2030, reaching 15.6 billion tCO
2
e under their high-growth scenario. The report further concluded 

that the building sector has the largest potential for reducing GHG emissions and is relatively inde-

pendent of the price of carbon reduction (cost per tCO
2
e) applied.  With proven and commercially 

available technologies, the energy consumption in both new and existing buildings can be cut by an 

estimated 30-50% without significantly increasing investment costs. Energy savings can be achieved 

through a range of measures including smart design, improved insulation, low-energy appliances, high 

efficiency ventilation and heating/cooling systems, and conservation behavior by building occupants.

The diagram from IPCC AR-4 below indicates that the significant potential for energy efficiency improve-

ments and GHG emissions reductions from buildings is common among developed and developing 

countries, as well as in economies in transition. Regardless of the price placed on carbon, be it US$20, 50, or 

100, buildings offer the greatest potential for emissions reductions over all other sectors.

Construction, renovation, and maintenance of buildings are significant economic activities contributing 10 - 

40% of countries’ Gross Domestic Product (GDP) and representing on a global average 10% of coun-

try-level employment, 74% of which are in developing countries and 90% of which are with firms of fewer 

than ten people. The UNEP-International Labor Organization (ILO) report Green Jobs: Towards decent work in 

a sustainable low-carbon world (2008), reports that measures improving energy efficiency in buildings lead to 

direct, indirect, and induced jobs created directly in the real-estate and construction sectors. 

IPCC AR-4 {WGIII Figure SPM.6}: Estimated economic mitigation potential by sector and region 
using technologies and practices expected to be available in 2030. The potentials do not include non-
technical options such as lifestyle changes. Note: Organization for Economic Cooperation and Develop-
ment (OECD) and Economies in Transition (EIT).

Background
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The Bali Action Plan, paragraph 1, calls for measurable, 

reportable and verifiable NAMAs. All emissions 

scenarios used by IPCC AR-4 in modeling how to 

stabilize the concentration of GHG in the atmosphere 

below 450ppm CO
2
e, assumed high levels of energy 

efficiency across the sectors. Energy efficiency in 

buildings offers an obvious opportunity for developed 

and developing countries to cooperate in achieving 

common but differentiated action to realize significant 

GHG emissions reductions. The enabling conditions 

already exist:

POTENTIAL for large GHG emissions •	

reductions in buildings exists in all 

countries.

OPPORTUNITY for country-to-country technology sharing agreements and international •	

capacity building support exists  and is wide spread because the level of implementation of 

energy efficiency measures of  the building industry is at different stages in different countries.

COMMON METRICS now •	 exist to facilitate the technology sharing across different building 

cultures, climate zones and building types. These are needed for consistent, measurable, 

reportable and verifiable GHG emissions reductions from buildings. These metrics can be 

applied to measure energy use in individual buildings or groups of buildings and converted to CO
2
e 

through emission factors. They are also the basis for monitoring emissions mitigation on regional and 

global scales.

TECHNOLOGIES •	 exist, are proven and commercially available. Transfer of technologies is facilitat-

ed through greater understanding, accuracy, and consistency of building performance measurements.

	FINANCING for energy efficiency improvements in buildings •	 exists and can, to a large part, 

be offset by reduced energy costs of building operations. Additionally, a concerted approach to 

investments in energy efficient buildings would support a broader shift towards a low carbon society.

	BENEFITS of energy efficient buildings •	 exist and not only reduce GHG emissions but also 

support other national sustainable development priorities. Benefits include: employment 

generation and upgrading of skills in the existing workforce; provision of more sustainable, affordable 

and healthy buildings; and improved energy security through reduced overall energy demand. In-

ternational technology transfer agreements and support to national capacity building would 

provide additional incentives for developing countries to undertake energy efficiency in the 

building sector.

Purpose A registry of NAMA by all developing 
countries should be established, supported 
and enabled by developed countries 
through the provision of the means of 
implementation (technology, financing and 
capacity-building) to developing countries 
in a MRV manner in order to develop 
policy packages that promote emissions 
reductions in buildings under NAMA. These 
policy packages require the develop-
ment of common indicators and metrics 
to report on emissions from buildings 
and to establish national baselines to 
enable reporting of achieved emission 
reductions. 	

UNFCCC Bali Action Plan

Purpose
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The challenge is therefore to design mechanisms that will redirect the economic savings associated 

with emissions reductions in buildings to offset the increased investment costs for energy emissions 

reductions measures. This may take the form of three basic models:

Establish an investment fund for energy efficiency in buildings1.	 . This fund would be used to 

support additional initial investment costs for energy efficiency in buildings and could be financed 

through levies of energy use above the national average or baseline for that particular building 

type in the country. In this way, the fund would provide additional incentive for reductions among 

high energy users. This fund could also be financed by redirecting investments in increased energy 

production avoided by reduced energy demand in buildings. Such a fund could also be supported 

with seed financing provided under NAMA.

Establish national regulation2.	  that makes energy efficiency investments mandatory in new 

buildings and renovations of existing buildings. Additional investment costs would no longer be 

optional and would be carried forward from the investment phase to the use phase in the form of 

increased building costs. These initial costs would be offset by reduced operational costs.

Allow Cap-and-Trade3.	  of emission reductions from buildings. The funds generated by selling Certified 

Emission Reductions (CER) could be used to finance investments in emission reduction measures. CER 

are generated from building projects under the Clean Development Mechanism (CDM) but, due to 

the fragmentation of the sector and the technology specific focus of CDM, only a handful of building 

projects have generated CER. With common metrics for assessing GHG emissions from buildings, cap 

and trade schemes, based on the performance of buildings, could be established.

The above actions require active intervention of policy- and decision-makers, as well as defined 

standards and definitions for energy efficiency in buildings to underpin these actions. Policy instru-

ments/mechanisms and political understanding and will are needed to harness this opportunity, which must 

rely on measureable, reportable, and verifiable GHG emissions inventories. Therefore nations must include 

specific accounting of the building sector’s energy and carbon intensities. 

Purpose
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The Common Carbon Metric is the calculation used to define measurement, reporting, and verification for 

GHG emissions associated with the operation of buildings types of particular climate regions. It does not 

include value-based interpretation of the measurements such as weightings or benchmarking. While it is 

not a building rating tool, it is consistent with methods for assessing the environmental performance of 

buildings used globally such as the World Business Council for Sustainable Development (WBCSD), World 

Resources Institute (WRI) GHG Protocol, and International Standards Organization (ISO) 15392:2008 Sus-

tainability in Building Construction and general principles of ISO 14040/44:2006 on Life Cycle Assessment. 

The Common Carbon Metric is applied to the specific inventory of the buildings under study. Such an 

inventory can be developed from a top-down or bottom-up approach, depending on the scope and goal 

of the investigation. Monitoring carbon mitigation measures on a regional or national scale would require 

a top-down approach while assessing individual building projects would require a bottom-up approach 

(See Appendix 2).

Bottom-up approach

Each country shall obtain MRV data on GHG emissions for statistically representative samples of building 

types. These data may be readily accessible through utility and/or fuel providers. A building inventory 

requires that buildings be cataloged by location (country, region, municipality) and identified by street 

address. The inventory can be correlated with a climate region by the number of heating and cooling 

degree days of its location. Building stock is to be quantified by type: 1) residential (a) single-family and 

(b) multi-family dwellings, and 2) non-residential (including mixed use and excluding industrial buildings). 

The stock shall additionally be characterized by age (year built), gross floor area, and occupancy (if 

available).

Where measurable statistical sampling is not possible or feasible, average or generic data can be used if it 

is representative of the subject building type, technologies, and construction techniques and of systems 

common to the reporting region. Representative sample data can be scaled up or aggregated to the 

portfolio at the local, regional, or even national level using relevant statistics of the building stock to verify 

accuracy of the top-down approach. 

Top-down approach

Where GHG emissions reports are required at a regional or national level, estimated performance data for 

subsets or total building stock should be used and coupled with estimates of building stock characterized 

by age, building type, gross floor area, and occupancy (if available). Where relevant, such aggregated per-

formance data shall be compared with a statistically representative sample set of building performance 

data (bottom-up) from the same area to verify the accuracy of both data sets. (See Appendix 2) Green 

Building Councils have an important role in adopting the metrics and offering 3rd party verification of the 

top-down approach. It is also critical that other established or newly forming national and international 

data collections efforts adopt the metrics so that data can be compared easily across the world.

The Metric

The Metric
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The Metric

From the above building performance data, the following METRICs should be used to compile 

consistent and comparable data:

Energy Intensity = kWh/m2/year (kilo Watt hours per square meter per year)

Scope:  Emissions associated with building energy 

end-use defined in Appendix 1 are included; purchased 

electricity, purchased coolth/steam/heat, and/or on-site 

generated power used to support the building operations. 

If available, emissions associated with fugitives and re-

frigerants used in building operations should be reported 

separately.

If available, occupancy data should be correlated with the 

building area to allow Energy Intensity per occupant (o) to 

be calculated = kWh/o/year.

GHG emissions are calculated by multiplying the above Energy Intensity times the 

official GHG emission coefficients, for the year of reporting, for each fuel source used (See 

Appendix 3).

Carbon Intensity = kgCO
2
e/m2/year  or  kgCO

2
e/o/year  (kilograms of carbon dioxide equivalent per 

square meter or per occupant per year)

Note:  GHG conversion factors for each fuel type shall be the same as those used under 

national reporting for flexible mechanisms for the Kyoto Protocol for the six GHG (See 

Appendix 4).

This globally harmonized method for MRV energy use and GHG emissions provides the basis for establishing 

baselines, performance benchmarking, and monitoring building performance improvements. These activities 

are in turn fundamental to inform international mechanisms for carbon trading, policy development and 

analysis, and progress reporting on the mitigation of GHG emissions from buildings. Policy- and decision-

makers can produce reports from the data collected through these METRICs for jurisdictions, regions, large 

building stock owners, cities or at a national level to form baselines that can be used to set targets and show 

improvements in carbon mitigation in the building sector. 

Energy Intensity  

= kWh/m2/year 

= kWh/o/year

Carbon Intensity 

= kgCO
2
e/m2/year

= kgCO
2
e/o/year
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Appendix 1: Scope of Emissions

The building sector is nested within a larger context of global GHG emissions. (See Figure 1) 

Total emissions from a building’s life-cycle begins with the Before-Use Phase including extraction of raw 

materials, agriculture or forestry, then continues with manufacturing of building products and equipment 

and construction (See Figure 2). Building emissions extend for long periods of time during the Use-Phase of 

the building including operations, maintenance, and retrofits of the building (See Figure 2). Finally, emissions 

conclude with the After-Use phase including demolition, re-use and recycling of material components or energy 

content, and waste processing (See Figure 2). All Stages involve transportation of goods, services, and people.

On a global scale, data for Stage I and III are lacking for many regions, generally difficult to quantify, and can 

lead to double counting of emissions in other sectors such as industry, forestry, agriculture, and transport.  

Because over 80% of GHG emissions are emitted during Stage II and these emissions are measurable, 

reportable, and verifiable, only this Stage is included in the Common Carbon Metric represented in this paper.  

The impacts due to maintenance, repair and/or refurbishment and transport, shown in Figure 2, are not 

included in the Common Carbon Metric.

Furthermore, the Common Carbon Metric is based on a modular approach allowing future expansion to 

capture a greater scope of emissions from this sector. The modular approach recognizes that responsibility of 

decision-makers changes over different Stages and time, and that measurement and emissions boundaries 

will become further defined.

Scope 1: Direct, on-building-site or on-building-stocks, GHG Emissions

Direct on-site emissions result from sources within the boundaries of the building or building stocks under 

study that can be quantified by the reporting entity, including stationary combustion emissions, process 
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Figure 2: Description of the three Life Cycle Stages of a building and the different processes allocated 
to these stages, (Source: SB Alliance)
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emissions (e.g. of typical “small” building operation like refrigeration or use of computers, but not industrial 

processes like manufacture or assembly of products) and fugitive emissions. Scope 1 emissions included in 

the Common Carbon Metric are all direct GHG emissions, with the exception of fugitive emissions and direct 

GHG emissions from biogenic or industrial sources controlled by the reporting entity.  Direct emissions are 

typically produced from the following types of activities:

Stationary combustion emission from generation of on-site electricity, cooling, heat or steam•	

Fugitive emissions from intentional or unintentional releases•	
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Figure 1: Scope of Emissions (Source: GHG Protocol)
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Stationary combustion emissions result from the burning of fuels to produce electricity, steam, heat, or 
power using equipment, such as boilers, furnaces, etc., on the building site. 

Fugitive emissions are not physically controlled by the reporting entity, but result from the intentional or 

unintentional releases of GHGs. They commonly arise from the production, processing, transmission, storage 

and use of fuels and other chemicals, often through joints, seals, packing, gaskets and so on.

Scope 2: Indirect on-building-site GHG Emissions

Indirect emissions are a consequence of the activities that occur outside the building site, for example 

activities at a community power plant for providing the energy consumed on-building-site. Scope 2 

emissions included in the Common Carbon Metric are all GHG emissions associated with the overall 

generation of purchased energy such as electricity or steam, for ventilation or heating or the provision of 

any kind of fuels for heating. Reporting of Scope 2 emissions is a useful tool to help gauge energy usage 

and identify areas to reduce costs and emissions.  By utilizing energy efficient technologies and imple-

menting energy conservation practices, energy use is reduced, which in turn reduces costs and produces 

less GHG emissions.

Scope 3: Other Indirect GHG Emissions

Scope 3 addresses indirect emissions not covered in Scope 2 activities that are relevant to building perfor-

mance that are not included in the Common Carbon Metric. Examples of these emissions include:

	Upstream and downstream emissions related to the before-use phase of the buildings, e.g. raw •	

material extraction for metals.

	Transport related activities in vehicles related to all stages of the building life cycle•	

After-Use phase activities such as:•	

	Re-use, Recycling •	

	Thermal recycling•	

	Waste disposal processes, such as GHG emissions from final deposits•	

When accounting Scope 3 emissions, take care to choose activities that have not already been included in 

Scopes 1 or 2 and be transparent especially with respect to included or omitted processes. 

Appendices
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Appendix 2: Bottom-up & Top-down

PROTOCOL Aggregation (Bottom-up) National/Regional(Top-down)

Basic Features Based on individual building •	
assessment
Results are aggregated based on •	
building type
Aggregation takes place by •	
building type where information is 
available
Ultimately, when all building types •	
are statistically represented (by 
climate region), then a global 
assessment of building stock can 
be established

Based on national, regional, or local •	
statistics
Consumption and savings are •	
assessed on general level and 
correlated by use of model 
buildings
Typology can be used to disaggre-•	
gate results further

Typical Applications Used for assessment of individual •	
building compared to similar or 
model building
Emission reduction projects based •	
on individual or a few buildings
Used to improve and qualify a •	
top-down model
Used to create low-level (disaggre-•	
gated) benchmarks

Used for assessment of overall or •	
national policies 
Emission reduction projects based •	
on national or regional initiatives
Used to calibrate and improve •	
aggregated models
Used to create benchmarks in •	
larger scale

Pros & Cons A large number of details can be •	
included in the assessments and 
the model 
A large number of building assess-•	
ments are needed to establish a 
model
Further assessment can be used to •	
improve the model
In order to create detailed •	
benchmarks for different types of 
buildings if the sample of assess-
ments is representative

Few data are needed to make first •	
assessments
Typology can be simple or complex•	
Can be established for all countries •	
at present state
Improved statistics and assess-•	
ments of individual buildings can 
be used to improve the model
Can be based primarily on existing •	
data

 

Appendices
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Appendix 3: Data Sources

Purchased electricity

Source of method: GHG Protocol tool ‘Indirect CO•	
2
 emissions from Purchased Electricity, Heat, or Steam’ 

Emission factors: International Energy Agency Data Services. 2006. “CO•	
2
 Emissions from Fuel Combustion (2006 Edition)”.

Purchased coolth/steam/heat

Source of method: GHG Protocol tool ‘Allocation of GHG emissions from a combined heat and power (CHP) •	
plant’; Version 1. 
Factors: The default factors for the assumed efficiency of electricity and steam production are sourced from the •	
US EPA Climate Leaders program. 

Power generation

Source of method and fuel density data: GHG Protocol Calculation Tool for Direct Emissions from Stationary •	
Combustion, Version 3.1.
Emission factors: 2006 IPCC Guidelines for National GHG Inventories, Volume 2, Chapters 1 and 2. •	

Optional emissions

Source of CFC and HCFC emission Factors: IPCC Special Report on Safeguarding the Ozone Layer and the •	
Global Climate System: Issues Related to Hydrofluorocarbons and Perfluorocarbons, Special Report of the IPCC, 
Cambridge, England, 2005.

Refrigeration and air-conditioning equipment

Source of method: GHG Protocol tool ‘Calculating HFC and PFC Emissions from the Manufacturing, Servicing, •	
and/or Disposal of Refrigeration and Air-Conditioning Equipment’; Version 1.0.
Emission factors: 2006 IPCC Guidelines for National GHG Inventories; Volume 3, Chapter 3. •	
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Appendix 4: Glossary of Terms

Activity Data Data on the magnitude of a human activity resulting in GHG emissions. Data 

on energy use, miles travelled, input material flow and product output are all 

examples of activity data that might be used to compute GHG emissions.

Average Weather Average weather may include average temperature, precipitation and wind 

patterns.

Building Construction works that has the provision of shelter for its occupants or 

contents as one of its main purposes; usually partially or totally enclosed and 

designed to stand permanently in one place.

CH
4

Methane. A Kyoto Protocol greenhouse gas.

Climate Change Climate change is any long-term significant change in the average weather of a 

region or the earth as a whole. For more information, see average weather.

Climate Neutrality Climate neutrality is a term that refers to an entity with no net GHG emissions. 

Achieved by reducing greenhouse gas emissions as much as possible and by 

using carbon offsets to neutralize the remaining emissions.

CO
2

Carbon dioxide. A Kyoto Protocol GHG.

Combined Heat and 

Power (CHP)

An energy conversion process in which more than one useful product, such as 

electricity and heat or steam, is generated from the same energy input stream 

(cogeneration).

CO
2
 Equivalent (CO

2
e) The universal unit for comparing emissions of different GHGs, expressed in 

terms of the global warming potential (GWP) of one unit of carbon dioxide. For 

more information, see GWP.

Emissions See Appendix 1.

Emission Factor GHG emissions expressed on a per unit activity basis. For example, metric 

tons of CO
2
 emitted per million Btus of coal combusted or metric tons of CO

2
 

emitted per kWh of electricity consumed.

Greenhouse Gas (GHG) The earth receives energy from the sun and returns the energy by reflecting 

light and emitting heat. Part of the outgoing heat flow is absorbed by 

greenhouse gases and re-irradiated back to the earth. While carbon dioxide is 

the greatest contributor to global warming, there are several reasons for opting 

to include the six gases covered by the Kyoto Protocol (Carbon Dioxide (CO
2
), 

Methane (CH
4
), Nitrous Oxide (N

2
O), Hydro-fluorocarbons (HFC’s), Per-fluorocar-

bons (PFC’s), and Sulfur Hexafluoride (SF
6
)).
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Gross Floor Area (GFA) Total floor area contained within a building, including the horizontal area of 

external walls.

GHG Inventory A quantified list of an organization’s GHG emissions sources.

Global Warming 

Potential (GWP)

The ratio of radiative forcing that would result from the emission of one unit of 

a given GHG compared to one unit of carbon dioxide (CO
2
).

HFCs Hydrofluorocarbons. HFCs are Kyoto Protocol greenhouse gases.

Index A framework for tracking & reporting building performance over time.

Intergovernmental 

Panel on Climate 

Change (IPCC)

International body of climate change scientists. The role of the IPCC is to assess 

the scientific, technical and socio-economic factors relevant to understanding the 

risk of human-induced climate change (www.ipcc.ch).

Metric A method of measuring building performance indicators

NAMA (Nationally 

Approved Mitigation 

Action)

Unlike the commitments made by developed countries, which are specific, 

mandated, measurable commitment, NAMAs are voluntary actions supported 

by technological and capacity assistance from the developed world.

N
2
O Nitrous oxide. A Kyoto Protocol greenhouse gas.

Energy Performance Delivered Energy use for building operations, and scope one and two 

greenhouse gas emissions 

PFCs Perfluorocarbons. PFCs are Kyoto Protocol GHGs.

Appendices



for Measuring Energy Use & Reporting Greenhouse Gas Emissions from Building Operations 19

Sustainable Buildings
& Climate Initiative

Special thanks to UNEP-SBCI’s Benchmarking & Climate Change Think Tank members (including 
ADEME, BRE, BROAD AIR, Blue Holdings, Centre for Building Performance and Diagnostics, Carnegie Mellon 
University, CIB, CIDB, CSIRO, CSTB, FIDIC, IEA, iiSBE, Lend Lease Corporation, the Marrakech Task Force on Sus-
tainable Buildings & Construction, TERI, the UNEP Finance Initiative Responsible Property Working Group, 
UNEP Risoe Centre, UNESCO Chair for Sustainable Construction the US GBC and the WGBC) and SB Alliance 
and members of the core group (BRE, CSTB, DGNB, FCAV, ITC-CNR, NIST, VTT) for their technical contribu-
tions and to the coalition of leading green building councils (USGBC, UKGBC, GBCA) for their leadership.

Special thanks to hosts of SBCI Think Tank Round Tables:
Institute Sultan Iskandar, Universiti Teknologi Malaysia (Kuala Lumpur, November 2007)•	
Groupe Monplaisir (Martinique, May 2008)•	
City of Madrid (Madrid, December 2008)•	
U.S. Green Building Council (Washington D.C., April 2009)•	
Broad Air-conditioning (Paris, September 2009)•	
The Building & Construction Authority of Singapore (Singapore, October 2009)•	

Contributors that participated in meetings and in reviewing documents that formed the basis of this paper 
include the following people. Blue-shaded rows indicate people who have had a direct input in shaping and 
drafting the metric document.

UNEP-SBCI Members

Agence de l’environnement et de la maîtrise de l’énergie (ADEME) Stephane Pouffary

Arcelor-Mittal Company Pierre Bourrier

Arcelor-Mittal Company Thierry Braine-Bonnaire

Bayer MaterialScience AG Manfred Rink

Blue Holdings Jean-Robert Mazaud

Broad Air Conditioning Bruce L.Peng

Broad Air Conditioning Ling Xie

Broad Air Conditioning Michael Collins

Broad Air Conditioning Jerry Nie

Broad Air Conditioning Xian Ming Zhang

Broad Air Conditioning Yue Zhang

Building & Construction Authority (BCA), Singapore Whatt Bin Choo

Building & Construction Authority (BCA), Singapore Jocelyn Chua

Building & Construction Authority (BCA), Singapore Yvonne Soh

Building Research Establishment (BRE) Claire Lowe

Building Research Establishment (BRE) David Crowhurst

Building Research Establishment (BRE) Carol Atkinson

Building Research Establishment (BRE) Martin Townsend

Building Research Establishment (BRE) Richard Hardy

CEMEX Central S.A. de C.V. Maria Claudia Ramírez 

CEMEX Central S.A. de C.V. Roy Schorsch

Acknowledgements

Acknowledgements



20 Common Carbon Metric

Centre Scientifique et Technique du Bâtiment (CSTB) Serge Salat

Centre Scientifique et Technique du Bâtiment (CSTB) Bruno Mesureur

Centre Scientifique et Technique du Bâtiment (CSTB) Jean-Christophe Visier

Centre Scientifique et Technique du Bâtiment (CSTB) Jean Carassus

Centre Scientifique et Technique du Bâtiment (CSTB) Patrick Nossent

International Council for Building Research and Innovation (CIB) 
W108 & CSTB

Jean-Luc Salagnac

City of Madrid Catalina De Miguel

City of Madrid Ana Iglesias

City of Sao Paulo Volf Steinbaum

Conselho Brasileiro de Construção Sustentavel (CBCS) Marcelo Vespoli Takaoka

Construction Industry and Development Board (CIDB) Rodney Milford

Environment, Health and Safety (EHS) Dubai Jagannathan Paravasthu

Gravel, Leclerc & Associates Jean-Charles Bancal

HINES China Shu Yu HUANG

Hydro Aluminum Birgitte Holter

International Federation of Consulting Engineers (FIDIC) Ike van der Putte

Istituto per l’innovazione e Trasparenza degli Appalti e la Compati-
bilita Ambientale (ITACA)

Adriano Bellone

Istituto per l’innovazione e Trasparenza degli Appalti e la Compati-
bilita Ambientale (ITACA)

Andrea Moro

Jordan Green Building Council Mohammad Asfour

Lafarge Constant von Aerschot

Lend Lease Corporation Maria Atkinson

Monplaisir Group Ralph Monplaisir

Natural Resources Defense Council (NRDC) Zhengchun (Kevin) Mo

Plastedil, SA Jean-Louis Chardenet

Property Council of Australia Peter Verwer

Real Property Association of Canada (REALpac) Michael Brooks

Residential Energy Services Network (RESNET) Philip Fairey

Residential Energy Services Network (RESNET) Steve Baden

Résilience Asma Benslimane

SIKA Technology AG Urs Mäder

Sinotech Engineering Consultants, LTD. Nelson N.S Chou

SKANSKA Noel Morrin

Sustainable Building Research Center (SUSB) Sungwoo SHIN

Sustainable Buildings Alliance (SBAlliance) Alfonso Ponce

US Green Building Council (USGBC) Joel Ann Todd

US Green Building Council (USGBC) Rick Fedrizzi

US Green Building Council (USGBC) Scot Horst

US Green Building Council (USGBC) Tom Hicks

World Green Building Council (WGBC) Andrew Bowerbank

World Steel Association Ian Christmas

Acknowledgements



for Measuring Energy Use & Reporting Greenhouse Gas Emissions from Building Operations 21

Sustainable Buildings
& Climate Initiative

Contributors and Reviewers

2B Architects, Green Practice Committee, Singapore 
Institute of Architects

Yew Kee Cheong

Agence Française de Normalisation -AFNOR (CEN TC 
350)

Bernard Leservoisier

Agence Française de Normalisation -AFNOR (CEN TC 
350)

Rodolphe Civet

ALECTIA Lone Loklindt

ALECTIA Steffen  Wissing 

American Forest & Paper Association Robert Glowinski

Arup Singapore Pte Ltd Russell Cole

Austin Energy Green Building Richard Morgan

Autodesk Asia Pte Ltd Sunil Moongadi Kunjayyappan

AXA REAL ESTATE INVESTMENT MANAGERS Gilles Bouteloup

Bayer MaterialScience AG Andrew Tong

Bayer MaterialScience AG Bagavathi Veeralakshmanan 

Bayer MaterialScience AG Jan-Peter Schmelz

Belgian Building Research Institute (BBRI) Johan van Dessel

Blue Holdings Robert Mazaud

British Property Federation (BPF) Liz Peace

Building System & Diagnostics Pte Ltd (BSD) Nicolas M.Moossa

Building System & Diagnostics Pte Ltd (BSD) Ping Quen Yong

Caisse des Depots/UNEP FI Property Working Group Blaise DesBordes

Carbon Disclosure Project (CDP) Paul Dickinson

Carbon Disclosure Project (CDP) Sylvie Giscaro

Carbon Trust Tom Delay

Carnegie Mellon University Vivian Loftness

Central European University (CEU) Diana Urge-Vorsatz

Centre for Building Performance and Diagnostics, 
School of Architecture, Carnegie Mellon University

Azizan Aziz

Centre for Building Performance and Diagnostics, 
School of Architecture, Carnegie Mellon University

Volker Hartkopf 

Centre for Sustainable Construction & Tall Buildings, 
Institute Sultan Iskandar, Universiti Teknologi Malaysia; 

Faridah Shafii

China Green Building Committee Xun Li

China Green Building Committee Yanqing Zou

China Green Building Committee Youwei Wang 

City Developments Ltd (CDL) Allen Ang

City Developments Ltd (CDL) Boon Bee Chua

City Developments Ltd (CDL) Esther An

City of Malmo Roland Zinkernagel

Acknowledgements



22 Common Carbon Metric

Clinton Climate Initiative (CCI) Nathaniel Manning

Commonwealth Scientific and Industrial Research 
Organization (CSIRO)

Greg Foliente

Commonwealth Scientific and Industrial Research 
Organization (CSIRO)

Selwyn Tucker

Commonwealth Scientific and Industrial Research 
Organization (CSIRO)

Seongwon Seo

Cornell University, USA Ying Hua

Council for Built Environment Nana Mhlongo

CPG Consultants Pte Ltd Shao Yen Tan

Deutsche Gesellschaft für Nachhaltiges Bauen e.V 
(DGNB) German Sustainable Building Council

Christian Donath

Deutsche Gesellschaft für Nachhaltiges Bauen e.V 
(DGNB) German Sustainable Building Council

Eva Schmincke

Diamond and Schmitt Architects Inc. Shenshu Zhang

DP Architects Pte Ltd Lee Siang Tai

Environmental Resources Management Limited Peter Rawlings

EURAC Research - UNESCO Chair Project Silke A. Krawietz

FCAV José Joaquim do Amaral Ferreira

GDF Suez Alexandre Jeandel

Global Reporting Initiative (GRI) Katherine  Miles

Green Building Council of Australia (GBCA) Andrew Aitken

Green Building Council of Australia (GBCA) Romilly Madew

Green Dot Consulting Pte Ltd Eng Hock Guah

Haute Qualité Environnementale (HQE) Anne-Sophie Perrissin-Fabert

ICLEI Local Governments for Sustainability Andrea Nuesse

ICLEI Local Governments for Sustainability Yunus Arikan

Institute Stuttgart Hans Erhorn

Integral Group (The) Kevin R. Hydes

International Code Council (ICC) Inc., USA Darren B. Meyers

International Code Council (ICC) Inc., USA Drew Azzara

International Council for Research and Innovation in 
Building & Construction (CIB)

Bill Porteous

International Council for Research and Innovation in 
Building & Construction (CIB)

Faridah Shafii

International Energy Agency (IEA) Jens Laustsen

International Institute for a Sustainable Built Environ-
ment (iiSBE)

Nils Larsson

ITC-CNR Italo Meroni

Jones Lang LaSalle Chris Wallbank

Jones Lang LaSalle Jonny McCaig

Jones Lang LaSalle Franz Jenowein

Acknowledgements



for Measuring Energy Use & Reporting Greenhouse Gas Emissions from Building Operations 23

Sustainable Buildings
& Climate Initiative

Jones Lang LaSalle Rob Greenoak

Karan Grover & Associates, architects,  planners  &  
interior  designers

Karan Grover

Marrakech Task Force on Sustainable Buildings and 
Construction (SBC)

Kaarin Taipale

Organization for Economic Cooperation and Develop-
ment (OECD)

Michael Donovan

Organization for Economic Cooperation and Develop-
ment (OECD)

Tadashi Matsumoto

Pan-United Concrete Ptd Ltd Alvin Chan

Pan-United Concrete Ptd Ltd Wai Mun Chan

Perkins + Will Russell Drinker

Plastedil, SA Jean-Louis Chardenet

Queensland University of Technology Jay Yang

RSP Architects Planners & Engineers (PTE) Ltd. Wynn Chi-Nguyen Cam

Saint-Gobain Fredrik Jensen

Saint-Gobain Pierre Delayen

Singapore Economic Development Board (EDB) Teck Yong Lim

SOMFY Serge Neuman

SQUIRE MECH PTELTD Eng Kiong Ng 

SRG Bangladesh Limited (SRGB) Saidul Haq

Sustainable Energy Partnerships Adam Hinge

TERAO Sarl Michel Raoust

Terra Virdis Partnership Limited Swati Puchalapalli

The Energy Resources Institute (TERI) Priyanka Kochhar

UK Green Building Council & World Green Building 
Council

Joanne Wheeler

UNEP DTIE Donna McIntire

UNEP DTIE Tatiana de Feraudy

UNEP DTIE SBCI Inhee Chung

UNEP DTIE- Sustainable Consumption and Production 
Branch

Arab Hoballah

UNEP DTIE- Sustainable United Nations Unit Niclas Svenningsen

UNEP FI (Finance Initiative) Property Investment 
Working Group 

Paul McNamara

UNEP- Ozonaction Thanavat Junchaya 

UNEP Risoe Centre on Energy, Climate and Sustainable 
Development (URC)

Chia Chin Cheng

UNEP/SETAC Life Cycle Initiative Sonia Valdivia

UNEP-Sustainable Buildings and Climate Initiative Peter Graham 

UNFCCC Grant Kirkman

United Kingdom - Green Building Council (UK-GBC) Joanne Wheeler

Acknowledgements



24 Common Carbon Metric

United Kingdom - Green Building Council (UK-GBC) Paul King

United Kingdom - Green Building Council (UK-GBC) Sarah Jeffcote

University of Catania,Italy Silke Krawietz

Utsunomiya University Nori Yoko

VTT Pekka Huovila

VTT Materials and Construction Tarja Häkkinen

WBCSD- Energy Efficiency in Buildings (EEB) Christian Kornevall

World Bank Daniel Hoornweg

World Business Council for Sustainable Development 
(WBCSD)

Bjorn Stigson

World Business Council for Sustainable Development 
(WBCSD)

Christian Kornevall

World Economic Forum Carlos Schnapp

World Economic Forum Darren Wachtler

Zerofootprint Inc. Robert Ouellette

Acknowledgements



for Measuring Energy Use & Reporting Greenhouse Gas Emissions from Building Operations 25

Sustainable Buildings
& Climate Initiative

About the Sustainable Buildings and Climate Initiative

Launched in 2006 by the United Nations Environment Program (UNEP), the Sustainable 

Buildings and Climate Initiative (SBCI), formerly the Sustainable Buildings and Construction 

Initiative, is a partnership between the private sector, government, non-government and 

research organizations formed to promote sustain-

able building and construction globally.

SBCI harnesses UNEP’s unique capacity to provide 

a convening and ‘harmonizing’ role to present a 

common voice from the building sector on climate change issues. More specifically UNEP-SBCI 

aims to:

Provide a common platform for and with all building and construction stakeholders 1.	

to collectively address sustainability issues such as climate change;

Establish globally consistent climate-related building performance baselines and 2.	

metrics for monitoring and reporting practices based on a life cycle approach;

Develop tools and strategies for achieving a wide acceptance and adoption of sus-3.	

tainable building practices throughout the world;

Implementation - Promote adoption of the above tools & strategies by key stake-4.	

holders.

For more information,  
      see www.unepsbci.org
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