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Overview
Goal: Empower you to increase the emissions impact of your renewable 
energy procurement. 

Help you understand which renewable energy projects are most likely to have the 
greatest decarbonization impact on the grid:

1. Scope 2 accounting vs accounting for grid impact
2. Calculating emissions impact
3. Review four available data sets



Quantifying carbon reduction in scope 2

• Inventory or attributional accounting

• Allocate, or attribute, emissions 
based on a defined inventory 
boundary

• All renewable energy purchasing has 
equal benefit (zero emissions)

Project Description Scope 2 Reporting

Texas wind 0 MT co2e / year

California solar 0 MT co2e / year

Kansas wind 0 MT co2e / year

Comparing 1,000,000 MWh from 3 locations

Maximizing Impact on Grid 
Decarbonization



Quantifying carbon reduction on grid

• Intervention or consequential
accounting

• Establish boundary based on 
emissions impact of activity

• Renewable energy projects will 
have different GHG benefit based 
on location

Project 
Description

Scope 2 
Reporting

Carbon 
Reduction

Texas wind 0 MT co2e / 
year

573,000 MT 
co2e / year

California 
solar

0 MT co2e / 
year

343,000 MT 
co2e / year

Kansas wind 0 MT co2e / 
year

789,000 MT 
co2e / year

Comparing 1,000,000 MWh from 3 locations

Source: WattTime -- Richardson, H. and Evans, M. (2018). Avoided Emissions 
Assessment of Three Renewable Energy Projects.  

Maximizing Impact on Grid 
Decarbonization



• Carbon impact on the grid is 
based on “marginal resource” in 
region 

• Reflects how load would be met 
in absence of (“must run”) RE 
project - i.e. the "displaced" 
resource

• Establishing “marginal resource” 
is not strictly economic – varies 
based on hour, season, other grid 
factors

Intervention Accounting: “Marginal 
Resource”



Buyer’s Perspective

Incorporating GHG Impact 
into Procurement



Option A: Buy zero-emissions MWh → procurement today
• Buy zero emissions renewable electricity to zero out scope 2
• Make general marketing claims on avoided emissions (“The generation we support avoids emission 

equivalent to taking 100 cars off the road”) using EPA GHG Calculator

Option B: Incorporate avoided emissions into procurement → this presentation
• Establish a cost bound and, within this bound, prioritize projects that have biggest impact on emissions
• e.g. Beyond the MW procurement matrix

Option C: Goals centered on avoided emissions → to explore
• Develop a procurement framework to offset your electricity emissions with “verified emissions reductions”
• Note: this may result in under-achieving conventional carbon footprint accounting

Incorporating GHG Impact into Procurement



Available Data and Tools



Available Data and Tools: eGRID
Data Description Ideal Use Limitations

Annual generation 
data from EIA is 
matched with annual 
emissions data from 
EPA’s Clean Air 
Markets Division 
(CAMD) 

Generators are 
assigned to baseload 
or marginal based on 
capacity factor

The data set provides 
an estimate of 
marginal emissions 
rate in each NERC 
subregion in a given 
data year

Assumes that 
generators that were 
used at fractions of 
capacity are marginal 

Basic 
understanding of 
sub-region 
with highest 
marginal rate

Used for avoided 
emissions claims

Industry standard 
data set for 
average emissions

Cannot consider 
generation 
profile

Does not provide 
granular (hourly) 
data

Weaknesses of 
capacity factor 
methodology

Access: https://www.epa.gov/egrid

https://www.epa.gov/egrid


Available Data and Tools: AVERT

Access: https://www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-avert

Data Description Ideal Use Limitations

Hourly generation data and 
hourly emissions data from a 
single year from CAMD.

Generator operations under 
specific load conditions are 
statistically estimated through 
a Monte Carlo analysis to 
establish marginal emission 
rates. Predicts how each 
power plant is generating and 
emitting in each hour

Matches the 
hourly load 
profile of the 
resource to 
determine the 
avoided 
emissions

Regional 
emissions 
factors 
available

Inform procurement 
decisions based on 
avoided emissions 
impact over next 5 
years

Three versions 
(table, online, excel)

Excel tool provides 
more flexibility 
(capacity factor, 
8760 data, etc.)

Uses historical 
behavior to 
predict future 
behavior

No granularity 
within regions

5 years max

https://www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-avert


Available Data and Tools: AVERT



Available Data and Tools: AVERT



Available Data and Tools: WattTime
Data Description Ideal Use Limitations

Hourly generation and 
emissions data from 3 years 
of CAMD, plus gen data 
from EIA and ISO

Statistical analysis is used to 
establish which generators 
were marginal in response 
to increases in RE. Creates 
hourly profile for each day 
of each month.

Matches the 
hourly load profile 
of the resource to 
determine the 
avoided 
emissions

Geographic 
granularity reflect 
balancing 
authorities

Inform procurement 
decisions based on 
avoided emissions 
impact over the next 5 
years

WattTime can provide 
data, run project 
analyses, draft reports, 
etc., and offers real time 
controls.

Uses 
historical 
behavior to 
predict 
future 
behavior

Cost

Access: https://www.watttime.org/contact/



Available Data and Tools: WattTime
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Available Data and Tools: Cambium

Access: https://cambium.nrel.gov/ Released in Nov., updated annually 

Data Description Ideal Use Limitations

ReEDS projects 
evolution of bulk power 
sector and finds least 
cost solutions of grid 
build out given policy, 
existing fleet lifetime, 
price, etc.

PLEXOS simulates 
hourly operation of 
system projected by 
ReEDS

The data set provide 
hourly and annual 
long-run marginal 
emissions rates 
(LRMER) under five 
scenarios (all assuming 
existing policy)

Seeks to predict how 
the grid will adapt to 
changes in load or 
generation

Inform avoided 
emissions that will 
result over 5+ years. 
Empirical models 
(WattTime, etc.) are 
more precise but only 
over short-term 

For hourly, user must 
have generation 
profile & analyze 

Cost-minimizing 
perspective does 
not reflect 
irrational 
decision-making.

New model 
(though feedback 
has been positive)

No criteria 
pollutants

https://cambium.nrel.gov/


Available Data and Tools: Cambium



Available Data and Tools: Cambium
Scenarios:
• High renewable energy cost
• Low battery cost
• Low Renewable Energy Cost
• Low Wind Cost
• Mid-case

Data sets for each scenario (2020-
2050):
• Hourly state 
• Hourly national
• Hourly balancing area
• Annual (state, national, BA)



Available U.S. Data and Tools
Tool Access Description Ease of use Ideal use Contact

eGRID
Free
EPA 
Website

+ Annual generation from EIA
+ Annual emissions from EPA’s 
Clean Air Markets Division
(CAMD)

Data easy to access; requires user to 
multiply rates by annual generation

Basic understanding 
of marginal emissions 
by sub-region

johnson.travis
@epa.gov

AVERT
Free
EPA 
Website

+ CAMD hourly generation
+ CAMD hourly emissions data

Versions meet user needs. Online 
tool: user inputs total capacity of 
resource (by type) and AVERT 
calculates annual avoided emissions. 
Excel tool: greater flexibility.

Inform procurement 
decisions, with 5-year 
view max

avert@epa.gov

WattTime
Contact 
WattTime

+ Hourly generation from
CAMD, ISOs, and EIA
+ Hourly emissions from CAMD

For a fee, WattTime can provide data 
sets, provide avoided emissions of 
project(s), or deliver analysis reports

Inform procurement 
decisions, with 5-year 
view max

henry@watttim
e.org

Cambium
Free
NREL 
Website

+ ReEDS projects grid build out
+ PLEXOS stimulates hourly 
system operation

Data easy to access; requires user to 
multiply rates by annual or hourly 
generation data

Inform procurement
decisions for 
procurement 5+ years

Pieter.Gagnon
@nrel.gov

https://www.epa.gov/egrid
mailto:johnson.travis@epa.gov
https://www.epa.gov/statelocalenergy/avoided-emissions-and-generation-tool-avert
mailto:avert@epa.gov
https://www.watttime.org/contact/
mailto:henry@watttime.org
https://cambium.nrel.gov/
mailto:Pieter.Gagnon@nrel.gov


• Emissions benefit of a new renewable energy project varies by location and 
time

• Available data sets can be used to incorporate emissions impact into 
selection of new projects 

• Additional areas to explore:

• Additionality

• Annual look-back on avoided emissions

• An emissions-centric framework of procurement 

Maximizing Grid Decarbonization
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Contact Information

Maya Kelty
mkelty@3degreesinc.com

Megan Lorenzen
mlorenzen@salesforce.com
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