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Electricity Emission Factors – Consumption versus Generation 
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Summary  
Electricity emission factors are used to measure the amount of GHG emissions resulting 
from electricity. For the first several years, Government of Canada’s National Inventory 
Report (NIR) released only one emission factor (generation) per year, but in 2011 they 
began publishing a 2nd emission factor– the consumption emission factor. This new factor 
became widely used amongst public reporting frameworks while the private sector 
continued to commonly use the generation factor. This creates a challenge for reporting 
frameworks like the Regional Carbon Initiative that includes both public and private 
reporting organizations. 
The RCI Framework Advisory Committee was asked to provide opinion with regards to 
whether and how to incorporate the relatively new consumption electricity emission factor 
into the existing Regional Carbon Initiative reporting framework. They were presented 
with three options. The decision reached was to allow RCI members choose which emission 
factor method they would like to use with certain limitations. The reasoning for and details 
of this decision are outlined below. 
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Issue Outline 

Background on Electricity Emission Factors 

Electricity emission factors are used to measure the amount of GHG emissions resulting 
from electricity. In Canada, emission factors are expressed in grams of carbon dioxide 
equivalents (CO2 eq) per kilowatt hour (kWh).  Since 2011, Canada’s National Inventory 
Report (NIR) releases two emission factors: The original generation emission factor and the 
newer consumption emission factor.  

Generation Intensity Emission Factor 

The generation emission factor captures all GHG emissions associated solely from the 
process of generating electricity. It does not take into account any GHG emissions 
pertaining to the transmission and distribution of electricity – namely SF6 emissions from 
transformers, or the unallocated electricity losses (e.g. meter reading errors). The 
generation emission factor is always lower than the consumption emission factor. As of 
2014, Ontario’s generation emission factor was 96 g CO2 eq/kWh.  
Generation emission factors are preferred by the: 

 GHG Reporting Protocol (and hence most corporate GHG inventories)1 
 International Energy Agency 
 Governments of some countries  

Consumption Intensity Emission Factor 

The consumption emission factor captures the release of all GHG emissions from the point 
where the electricity is generated to the point where it reaches the consumer. It accounts 
for the GHG emissions in generating the electricity and in the process of transmission and 
distribution (T&D). This emission factor also takes into account other unallocated energy2 
and SF6 emissions3. Consequently, the consumption emission factor is always higher than 
the generation emission factor. As of 2014, Ontario’s consumption emission factor was 110 
g CO2 eq/kWh. Consumption emission factors are required by the: 

 Ontario Environmental Protection Act (Regulation 452/09) (and therefore all 
reporting organizations) 

 Partners of Climate Protection (PCP) – a partnership between the Federation of 
Canadian Municipalities (FCM) and ICLEI – Local Governments for Sustainability. 

  

                                                        
1
 It recommends reporting T&D losses as scope 3 emissions 

2
 Unallocated energy includes energy losses in transmission and distribution (T&D losses), metering differences, 

and other losses. These losses account for kWh inefficiencies but do not actually produce GHGs themselves (NIR, 
2013) 
3
 SF6 emissions represent “the electric utility sector’s share of emissions from electric equipment from CRF 

Category. SF6 emissions appear onsite as energy generates heat through the transformer boxes.2.F.viii (Production 
and Consumption of Halocarbons and SF6)” (NIR, 2013) 
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The Question 
In 2014 some RCI members [namely those large members in the so-called MUSH sector 
(municipalities, utilities, schools, hospitals)] began the requirement to report their GHG 
emissions to the province of Ontario using the new consumption emission factors. This goes 
against the GHG Reporting Protocol the RCI was designed around. Our question to the RCI 
Framework Advisory Committee was how to integrate these different reporting methods. 
They were given three options. 
 

Options  
1. Continue to use only the generation emission factor 
2. Switch to using the consumption emission factor 

a. And if we use this factor, what recommendations would you have on 
rolling it out to RCI members? 

3. Provide a choice to each organization on which they would like to use 

Decision Criteria:  
We asked the committee to think about the following RCI Framework principles: 

                                                        
 

  We would like to 
limit the impact on 
existing RCI 
members. Will this 
option directly 
impact our current 
members by 
requiring a change 
in their current 
reporting? 

We would like to 
limit the impact on 
existing RCI 
members. Will this 
option indirectly 
impact members? 
(i.e. could they have 
acted differently with 
this knowledge) 

Does this 
option affect 
the Key Points 
identified for 
any affected 
element of the 
RCI reduction 
framework? 
(Appendix 1) 

Does this option 
affect the integrity 
or transparency of 
the framework 
(especially GHG 
accounting 
principles and best 
practices)? 

Where possible, 
we would like to 
be consistent 
with the spirit of 
the Framework. 
Does this option 
contradict the 
Guiding 
Principles? 
(Appendix 2) 

Option 1: 
Generation 
EF 

Yes, for three 
organizations 

No. (this was not a 
known issue to us last 
year) 

No No. While the current 
Ontario government 
requires 
consumption 
emission factors, this 
is not an 
international best 
practice5 

Yes. Impacted by 
the spirit of 
flexibility and 
inclusiveness 

Option 2: 
Consumption 
EF 

Yes. Will require a 
recalculation of all but 
2 organizations 
electricity emissions 
including the 
recalculation of 20 
Pledging Partner’s 
targets 

Yes. It changes the 
relative importance 
electricity in a GHG 
inventory and affects 
how members would 
set GHG targets 

No Yes. This goes against 
organizational 
(corporate) GHG 
accounting best 
practices. The GHG 
Reporting Protocol 
encourages T&D 
losses to be 
considered scope 3 
emissions 

Yes. Impacted by 
the spirit of 
flexibility and 
inclusiveness 
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Feedback 
The responses came back all in support of Option 3. See below for highlights of the 
committee’s comments and rationale: 
 
Support of Option 3: 

 This approach follows Sustainable Waterloo Region’s spirit of flexibility and inclusiveness.  

 It encourages members to set targets and achieve GHG reductions with a mission aligned 
with other voluntary carbon initiatives like the Carbon Disclosure Project insofar as it 

allows reporters to select from a variety of frameworks. 

 Comparison amongst RCI members is possible if emissions are reported as a percentage of 

the member’s total absolute emissions. This comparative approach ensures a proportionate 

emission percentage from the member’s use of electricity relative to their absolute total 

emissions.  

 I am in support of using the consumption factor from a “theoretical” point of view and feel 

that future members should be encouraged to use this in their baseline calculations, I feel 

that the most important aspect in making this decision that you’ve pointed out in your 

paper is the spirit of your organization (flexibility and inclusiveness). 

 What matters is that each is responsible for the emissions load they eventually calculate, 

and their pledges all consistently use this as a baseline. What I would not want to see is that 
a 9% reduction pledge from a MUSH-sector partner be made "equivalent" to a 10% pledge 

from another partner through complex back-calculations of what the MUSH-sector partner 

would have been able to pledge if it was subject to the rules of the other partner. 

Conclusion 
The final decision is to proceed with Option 3 with the following conditions 
 

 One-time choice of emission factor and one-time option to restate baseline  

 RCI members’ choice must be disclosed 
Not enter into conversations about the relative value of reductions of generation EFs vs 

consumption EFs. If comparisons are required, we’ll speak in terms of kWh and not GHGs. 

MUSH sector organizations will be encourage to used Consumption EF while non-mush sector 

organizations will be encouraged to use generation EFs. Final decisions, however, will be left to 

the organization. 

Option 3: 
Use 
Consumption 
for MUSH 
sector and 
generation 
for 
organizations 
who 
optionally 
report 

No. No. No – but makes 
electricity 
emissions less 
comparable. 

No. Is compatible 
with other agnostic 
reporting protocols 
including the Carbon 
Disclosure Project 

No. 


