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1. Introduction: Background on Scope 2 and the need for 
Guidance

2. Boundary: How do I determine what are my scope 2 
emissions and how do I set my scope 2 boundary?

3. Background: What are ñenergy attribute certificatesò like 
RECs?

4. Methods: What are the two scope 2 accounting methods?

5. Calculation: How do I calculate emissions based on both 
methods? 

6. Requirements: What are the new accounting and 
reporting requirements?

7. Targets: How do I set reduction targets with the new 
methods and track emissions over time ?

8. Impact: How can I drive bigger impacts on new low -carbon 
projects that reduce emissions beyond BAU?

9. Examples: Calculation examples

Outline
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Å How to identify and calculate emissions 

ÅWhere to find relevant emission factors 

Å How to choose which emission factors are most appropriate for 
your inventory

For further reading, see:

GHG Protocol Scope 2 GuidanceChapter 6: Calculating Emissions.

Learning objectives
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1. Identify GHG emission sources for scope 2 emissions

2. Determine whether the market -based approach applies 

3. Collect activity data and choose emission factors for each 
method

4. Calculate emissions

5. Roll up GHG emissions data to corporate level

Steps to calculating emissions 
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Scope 2     = Activity x     Emission
Emissions Data Factor (EF)

MWh       mt CO2e/  
MWh

How do I calculate scope 2 emissions?

MWh Market-basedLocation-based
For every MWhé
Need an EF for 
each method.

EF represents 
whatôs generating 
on the grid

EF derived from 
contractual 
information, 
applied on a 
MWh basis
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ÅMetered electricity consumption or utility bills specifying 
consumption in MWh or kWh

Å If not available, estimations may be used such as allocating an 
entire buildingôs electricity usage to all tenants on the basis of 
the reporterôs square footage and the buildingôs occupancy rate 
(called the Area Method).

Activity data
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FLOW CHART VISUAL?Are any of your energy-consuming facilities located in areas where grid 
customers can be provided with product or supplier-specific data in the 
form of contractual instruments?
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FLOW CHART VISUAL?Are any of your energy-consuming facilities located in areas where grid 
customers can be provided with product or supplier-specific data in the 
form of contractual instruments?

For location -based 
scope 2: calculate using 
grid average emission 
factor types in Table 

6.2.

If no

You will report one
scope 2, location-
based method.
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FLOW CHART VISUAL?Are any of your energy-consuming facilities located in areas where grid 
customers can be provided with product or supplier-specific data in the 
form of contractual instruments?

You will report two scope 2 totals for 
the overall corporate inventory: one 
market-based and one location-based. 

For location -based 
scope 2: calculate using 
grid average emission 
factor types in Table 

6.2.

If yesIf no

You will report one
scope 2, location-
based method.
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FLOW CHART VISUAL?Are any of your energy-consuming facilities located in areas where grid 
customers can be provided with product or supplier-specific data in the 
form of contractual instruments?

You will report two scope 2 totals for 
the overall corporate inventory: one 
market-based and one location-based. 

For location -based 
scope 2: calculate using 
grid average emission 
factor types in Table 

6.2.

If yesIf no

If no

For market -based scope 2 : data that 
meet the Quality Criteria ?

You will report one
scope 2, location-
based method.

Calculate using 
residual mix or 
location-based 

emission factors
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FLOW CHART VISUAL?Are any of your energy-consuming facilities located in areas where grid 
customers can be provided with product or supplier-specific data in the 
form of contractual instruments?

You will report two scope 2 totals for 
the overall corporate inventory: one 
market-based and one location-based. 

Calculate using 
residual mix or 
location-based 

emission factors

Calculate using 
the emission 

factors derived 
from contractual 

instrument

For location -based 
scope 2: calculate using 
grid average emission 
factor types in Table 

6.2.

If yesIf no

If yesIf no

For market -based scope 2 : data that 
meet the Quality Criteria ?

You will report one
scope 2, location-
based method.
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customers can be provided with product or supplier-specific data in the 
form of contractual instruments?

You will report two scope 2 totals for 
the overall corporate inventory: one 
market-based and one location-based. 
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location-based 
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Calculate using 
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For location -based 
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If yesIf no
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meet the Quality Criteria ?

You will report one
scope 2, location-
based method.
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1. Multiply activity data from each operation by the emission factor 
for that activity for each applicable GHG. Some electricity 
emission factor sets may include emission rates for CO2, CH4

and N2O; others may only provide CO2 emission rates (see Box 
7.1)

2. Multiply Global Warming Potential (GWP) values by the GHG 
emissions totals to calculate total emissions in CO2equivalent 
(CO2e).

3. Report final scope 2 by each method in metric tons of each 
GHG (where available) and in metric tons of CO2e. 

Match emission factors to each unit of electricity 
consumption
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Already in scope 1

Effectively, itôs  
already in scope 1

Effectively, itôs  ñgridò 
MWhs now, reported 
in scope 2
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Note: canôt apply 
certificates to source-
specific consumption 
(e.g. no RECs for 
electricity portion of a 
CHP facility )
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Most of the training is 
on this grid-
distributed scenario
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EMISSION FACTORS INDICATIVE EXAMPLES

Regional or sub -national 
emission factors

eGRIDtotal output emission rates (US)

Defra annual grid average emission factor 
(UK)

National production emission 
factors

IEA national electricity emission factors

Location -based Method Emission Factor Hierarchy 

Data forms listed here should convey combustion-only (direct) GHG emission 

rates, expressed in metric tons per MWh or kWh.
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Å Location-based is not supplier-specific. 

Å Grid average emission factors do not factor out contractual purchases

Å Grid average emission factors are different from marginal grid emission 
factors 

ï Spatial boundaries: Approximate regions of energy distribution and use, 
such as balancing areas. All generation and emissions data within this 
boundary should be aggregated and any net physical energy 
imports/exports and their related emissions should be taken into account. 

ï Other data quality: Companies can evaluate emission factor data based on 
quality indicators including their reliability, completeness, and geographic, 
temporal, and technological representativeness. 

Guidance on location -based method emission factors
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Example location -based calculation

Sites Annual 
Consumption

eGRID
subregion and 

EF1

LB in lbs CO2e

Nevada 1,000 MWh 669.23 NWPP 669,230

California

500 MWh grid 652.72 CAMX 326,360

500 onsite leased solar 
(RECs retained)

N/A source-specific 0

Indiana 500 MWh 1,386.55 RFCW 693,275

New York 100 MWh 140.31 NYUP 14,031

Florida 100 MWh 1,129.86 FRCC 112,986

Total 1,872,006

1. EGRID 2012, reported here in lbs CO2e/MWh only, for simplicity. Full reporting by gas, and in metric tons, 
required for complete inventory. 
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Can I use the Clean Development Mechanism (CDM) 

country-published emission factors for the location-based 
method calculation?

- No. These emission factors are designed for estimating 
emission reductions from renewable energy or energy efficiency 
carbon offset projects. They reflect the marginal emission rate 
on the grid, not the grid average emission rate required for 
scope 2 accounting.

- In the absence of better information, stick with International 
Energy Agency national emission factors.

Frequently Asked Question
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EMISSION FACTORS INDICATIVE EXAMPLES

Electricity attribute 

certificates or equivalent 

instruments

¶ Renewable Energy Certificates (US, Canada, Australia and others) 

¶ Generator Declarations (UK) for fuel mix disclosure 

¶ Guarantees of Origin (EU)

¶ Any other certificate instruments meeting the Quality Criteria

Contracts for electricity, s uch 
as power purchase agreements 

(PPAs)

Å In the US,  contracts for electricity from specified non -renewable 

sources like coal in regions other than  NEPOOL and PJM 

¶ Contracts that convey attributes to the entity consuming the power 

where certificates do not exist .

Supplier/Utility emission rates

¶ Emission rate allocated and disclosed to retail electricity users

¶ Green energy tariffs 

¶ Voluntary renewable electricity program or product

Residual mix (sub -national or 

national )

¶ Calculated by EU country under RE-DISS project , 

Other grid -average emission 
factors (sub -national or 

national) ïsee location -based 
data

¶ eGRIDtotal output emission rates (US). In many regions this 

approximates a consumption-boundary, as eGRIDregions are drawn 

to minimize imports/exports

¶ Defra annual grid average emission factor (UK)

¶ IEA national electricity emission factors

Market -based Method Emission Factor 
Hierarchy 
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What is a REC swap? How do I account for it?

- Definition : where a company acts as an off-taker to a renewable 
energy project, entering into a power purchase agreement, but the 
RECs from the generation are sold to another party, typically a utility. 
The offtaker then buys unbundled ñreplacementò RECs so that a green 
power usage and scope 2 claim can still be made.

- The scope 2 accounting looks at the replacement RECs.The sold RECs 
are out of the picture. 

- See Federal Trade Commission guidelines on how to describe 
renewable energy usage (e.g. can only refer to features of 
replacement RECs, not the power purchase agreement project).

Frequently Asked Question
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Supplier emission factor disclosure

?
Owned 
asset, 

purchased 
power

Power 
purchase 

agreement or 
contract

Supplier

Å An emissions factor/rate for every MWh supplied to customers
Å For energy generation that has certificates ïmust have + retire on 

behalf of customers
Å Unbundled certificates possible ïmust apply transparently to 

delivered energy (either for whole product or just green power 
program)
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Differentiated Products

COAL 

NAT GAS

Supplier

Grid mix 
(un-

defined)

Generation sources Customers EF
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Differentiated Products

COAL 

NAT GAS

Supplier

Grid mix 
(un-

defined)

Generation sources Customers

Green power 
subscribers

Standard offer
REC

REC

REC

EF

REC ?


