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Nongovernmental Organization (NGO) 
creating policy and market solutions to 
advance sustainable energy since 1997.

• Expert assistance resource for corporate buyers
• Renewable energy and climate policy

• Clean Energy Accounting Project (CEAP)
• Renewable Energy Markets annual conference
• Green-e® certification for suppliers and users of 

renewable energy, carbon offsets and biomethane 
in the voluntary market

About Center for Resource Solutions
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The Basics.
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• Solar
• Wind
• Geothermal
• Biomass
• Hydroelectric

Renewable 
Resource 

Types

Capacity (MW) vs. Output (MWh)
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Measuring Energy
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Graphic Source: Climate Council
https://www.climatecouncil.org.au/resources/the-difference-between-
installed-capacity-mw-and-energy-generation-mwh/

1 
Megawatt hour

1000
Kilowatt hours=



Renewable 
Energy 

Certificates 
(RECs)
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1 MWh

REC

Electricity

Grid

Tracking System

Generator

1 REC represents the 
renewable attributes of 1 

MWh of renewable energy 
generation
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1. Allocate and claim use of 
renewable generation on a 
shared grid
— For both the voluntary 

and regulatory market
2. Avoid double counting and 

double claiming
3. Create a national market for 

renewable energy

RECs 
are needed to:

© 2022 Center for Resource Solutions.  All rights reserved.



• Databases used to 
track, trade, and 
“retire” RECs

• Claims are 
substantiated with 
retired RECs

• Used for both 
voluntary and 
compliance markets
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Attribute 
Tracking
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All renewable energy procurement 
methods involve RECs
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Self Generation
(Lease and Own Generation)

Onsite self-generation 
or lease

Offsite self-generation 
or lease

Direct Purchasing
(Purchase from a Generator)

Onsite PPA

Offsite physical PPA

Virtual PPA 

Direct attribute-only 
purchase

Retail Purchasing
(Purchase from a Supplier or Utility)

Utility green pricing 

Direct access tariff 

Community renewables

Competitive green power

Unbundled certificates
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Renewable energy sales in voluntary, 
compliance, and other markets, 
2011–2021
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Source: National Renewable Energy Laboratory
https://www.nrel.gov/docs/fy23osti/86162.pdf

Renewable Capacity Additions, 
2000–2019

Source: Lawrence Berkeley National Laboratory
https://eta-publications.lbl.gov/sites/default/files/rps_status_update-
2021_early_release.pdf

U.S. Voluntary Renewable Energy Market
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Green-e® 
Certification
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Buyer protections for 
voluntary renewable 
electricity purchases

• Green-e® Energy Standard and 

Code of Conduct

• Independent Governance Board

• From newer generators 

meeting environmental 

requirements

• Third-party Audit of:

o REC retirements

o Seller disclosures

12

Green-e® Certified 
Renewable Energy

Full Verification Report Data: www.resource-solutions.org/g2021/ 

© 2022 Center for Resource Solutions.  All rights reserved.

Green-e® Energy Certified Retail Sales by Product Type (MWh)

http://www.resource-solutions.org/g2021/


Buyer protections for 
voluntary renewable 
electricity purchases

By the Numbers
Ø Nearly 114 million MWh

Ø 1.3 million retail 
purchasers, of those, more 
than 300,000 were 
businesses

Ø New renewables
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Green-e® Certified 
Renewable Energy

© 2022 Center for Resource Solutions.  All rights reserved.

Full Verification Report Data: www.resource-solutions.org/g2021/ 

Green-e® Energy Certified Retail Sales by Product Type (MWh)

http://www.resource-solutions.org/g2021/


• 15-year “New Date”

• Must be surplus to regulation

• No double counting, selling or claiming

• GHG reduction benefits must be included

• State-specific requirements and restrictions

• Vintage requirements

Supply Must Meet the Green-e® Standard
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6 MONTHS 12 MONTHS 3 MONTHS
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Q&A
PAGE  15

Zoe Draghi
MANAGER, CERTIFICATION PROGRAMS
CENTER FOR RESOURCE SOLUTIONS
Zoe.Draghi@Resource-Solutions.org
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Voluntary Renewable Energy 
Markets 101 Workshop

Sushmita Jena
National Renewable Energy Laboratory
18 September 2023

Renewable Energy Markets Conference 2023
Washington DC
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• Carbon-free H2
• Products from 

electrochemical 
processes and CO2
• Advanced Batteries
• PV, Wind, Water 

Power, Geothermal
• New Buildings and 

Industrial Materials, 
Manufacturing and 
Systems
• Grid and security tech

Advanced Research on 
Integrated Energy Systems

Solar Energy Research Facility  
Science and Technology Facility 
Field Test Laboratory Building 

NREL Brings Distinct Capabilities 

Foundational Science

Energy Materials and Processing 
at Scale (Completion 2025)

Accelerated Technology Scale-Up

Energy Systems 
Integration Facility

Systems Markets
Bench-scale- discovery Scaling R&D and Process Engineering R&D with Industry Partners

High-Performance Computing, Simulation, and Visualization
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NREL at a Glance
3,343 workforce, including:

• 2,482 regular/limited term
• 485 contingent workers
• 183 postdoctoral researchers
• 125 graduate students
• 68 undergraduate students

―as of 12/31/2022

World-class research expertise in: 
• Renewable Power
• Energy Efficiency
• Sustainable Transportation
• Energy Systems Integration

Partnerships with:
• Industry
• Academia
• Government

3 campuses operate as living laboratories

Photo by Werner Slocum, NREL 71582

More Than 1,000 Active Partnerships in FY 2022

Agreements by Business Type Funding by Business Type
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Voluntary Green Power Markets

• Voluntary green power refers to renewable electricity 
voluntarily purchased by retail electricity customers

• The voluntary green power market refers to the suite of 
products that allow customers to procure green power:

• Utility green pricing programs
• Utility renewable contracts
• Competitive suppliers

• Unbundled RECs
• Community choice aggregation
• Power purchase agreements
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The Big Picture

In 2021, about 8 million customers procured about 
244 million MWh of renewable energy through green power markets. 

That represents about:

1 in 20
U.S. retail electricity customers

6%
of U.S. retail electricity sales

38%
of U.S. non-hydro renewable energy 

generation 
Total green power sales 2010-2021 (million MWh)

Note: Estimates compiled from survey data and various 
data providers including the Energy Information 
Administration, Center for Resource Solutions, and 
Bloomberg New Energy Finance



The Supply Mechanisms
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Utility Green Pricing

Basic utility green pricing program structure
Specific program structures vary



NREL    |    23

Utility Renewable Contracts

Basic utility renewable contract structure
Specific program structures vary
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Comparing Green Pricing & Green 
Tariffs
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Competitive Suppliers

Basic competitive supplier sales structure
Specific program structures vary
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Unbundled RECs

Basic unbundled RECs sales structure
Specific program structures vary
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Community Choice Aggregation

Basic CCA structure
Specific program structures vary



NREL    |    28

Power Purchase Agreements

Basic PPA structure
Specific program structures vary
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Green Power Sales and Customers by 
Mechanism

In 2021, the most voluntary sales were via unbundled RECs, while the most customers 
were via community choice aggregation (CCA) programs. 
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Corporate Green Power

• Corporations have become 
the key source of voluntary 
green power demand

• Corporate demand is 
projected to continue to 
grow, with corporate green 
power possibly exceeding 
10% of U.S. demand by 
2030
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Corporate Renewable Energy Targets

Figure source: O’Shaughnessy et al. 2021. Renewable & Sustainable Energy Reviews 146:111160.
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Additional NREL Resources

Find additional resources at the NREL Voluntary Green Power 
Procurement landing page:

www.nrel.gov/analysis/green-power.html

Sushmita Jena
sushmita.jena@nrel.gov
202-594-1329

Jenny Sumner
jenny.sumner@nrel.gov
303-275-4366

mailto:sushmita.jena@nrel.gov


VOLUNTARY 
RENEWABLE ENERGY 

MARKETS 101:
IMPORTANCE, MOTIVATIONS, & 

CLAIMS

Christopher Kent
kent.christopher@epa.gov
EPA’s Green Power Partnership
September 18, 2023  



What is the Green Power Partnership 
• The U.S. EPA’s Green Power Partnership is a voluntary 

program that encourages organizations to use green power.

We seek to: 
• Reduce U.S. GHG emissions.
• Expand the voluntary green power market.
• Standardize green power procurement as part of best practice. 

environmental management

• We provide Partners with:
• Technical assistance and tools on procuring green power.
• A recognition platform for organizations using green power.

35https://www.epa.gov/greenpower https://www.epa.gov/green-power-markets&



Who are Green Power Partners 
• Organizations that are leaders in both sustainability and 

energy 
• Partners include: 
• Fortune 500 corporations
• Higher Education institutions
• Federal, State and local governments
• All sized businesses
• Non-profits

• Currently 700+ Partners 
• +100 Green Power Communities 
• +85 billion kWh used annually 

https://www.epa.gov/greenpower https://www.epa.gov/green-power-markets&
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GPP Requirements
• Eligible organizations 

use green power at or 
above benchmarks 
and agree to update 
EPA on their green 
power use each year. 

• Green Power Partners: 
• Receive recognition and 

support in promoting their 
green power use.

• Are listed on the GPP website
• Can place on Top Partner List 

Rankings and additional 
recognition opportunities like 
the Green Power Leadership 
Awards.

• Can access expert tools and 
resources, press and other 
media promotions 

38

Partner Organization Green Power Use Requirement
If Your Organization’s Total 
Annual Electricity Use in kWh 
is...

Your Minimum Green Power 
Use Requirement as a 
Percentage of Total Annual 
Electricity Use is...

≥ 100,000,001 kWh 7% of use

10,000,001–100,000,000 kWh 10% of use

1,000,001–10,000,000 kWh 25% of use

100,000–1,000,000 kWh 50% of use

Partners must have a minimum total annual electricity use 
of 100,000 kWh to be eligible for Partnership.

https://www.epa.gov/greenpower/partnership-green-power-use-requirements



Agenda

• IMPORTANCE How green power makes a
    difference?

• CLAIMS  What are safe statements?
• SUPPORT  Who can help?

39



Green Power Makes a Difference
• Renewables are an important 

energy supply option
• Can sustainably meet a portion 

of future energy demand with 
little impact on atmosphere & 
human health 
• Can avoid several negative 

impacts of energy generation: 
air and water pollution, 
vulnerability to supply 
disruptions, and fossil fuel 
extraction through mining and 
drilling



What is Green Power?

• Green power is a subset of renewable 
electricity and represents those 
renewable energy resources and 
technologies that provide the highest 
environmental benefit.
• Meets national standards for product 

quality and content 
• Green Power is specific to the “voluntary 

market” and is driven by consumer 
preference rather than by policy mandate

• Is generation that is incremental to what is 
required by mandate

• Renewable Electricity is a broader 
category and includes some resources 
and technologies that have significant 
impact on the environment.  

41



Green Power Supply Options 

Retail Options 

Retail (Unbundled) RECS

Utility Products or 
Programs 

Community Choice 
Aggregations 

Project Specific 

Self- Supply 

Physical PPAs 

Shared Renewables 

Utility Green Tariffs 

Financial Contracts (PPAs)

42



Green Power Supply Options 

Retail Options 

• Unbundled RECS
• Utility Products or 

Programs 

Retail Options 

• Community 
Choice 
Aggregations 

Project Specific 

• Self- Supply 
• Physical PPAs 
• Shared 

Renewables 
• Utility Green 

Tariffs 
• Virtual PPAs

Will Cost More May Save You Money 

Cu
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GPP Partner Supply Options

44



GPP Project Map

https://www.epa.gov/greenpower/project-map



Manage Risks for Organizations 

• Green power can help organizations manage risk by 
• Reducing corporate GHG emissions
• Reducing exposure to fossil-fuel price volatility
• Maintaining/enhancing corporate image
• Differentiating products/services
• Improved resiliency 

46



• IMPORTANCE How green power makes a
    difference?

• CLAIMS  What are safe statements?
• RECS 
• Best Practice 
• Interactive session 

• SUPPORT  Who can help?
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Renewable Energy Certificates =RECs
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Why Are Recs Important? 
• Currency of renewable energy markets – both compliance and 

voluntary

• Inherent in all green power procurements; from unbundled RECs 
to investing in your own RE project

• They are not offsets – different instruments, different applications 
and claims

• EPA recommends buying certified and verified green power 
products as a best practice

49



Determining REC Ownership

50

• Review power purchase agreement (PPA) contracts, 
interconnection and net-metering agreements, state and utility 
incentives, and other green power contracts. 

• Look for “renewable energy certificates”, “renewable energy 
credits”, “environmental attributes”, “green tags”, or similar.

• Solar Energy Industries Association’s Solar Business Code
• Guiding Principles

• 5.12: Renewable Energy Certificate (“REC”) ownership is a Material Term in a solar contract, 
regardless of ownership structure (e.g., purchase, lease, power purchase agreement). 

• 5.14: Many Consumers are unfamiliar with RECs and their characteristics…. The Company must 
take steps to educate its Consumer about RECs, including providing …: Guidelines for 
Renewable Energy Claims: Guidance for Consumers and Electricity Providers, Center for 
Resource Solutions (Feb. 26, 2015) [http://resource-solutions.org/site/wp-
content/uploads/2015/07/Guidelines-for-Renewable-Energy-Claims.pdf]  



Determining REC Ownership
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Making Environmental Claims 

52

• Explain green power & the environmental benefits
• Public has limited understanding of green power and its benefits
• Provide simple information about the difference you will make
• Ensure that you have retained the contractual rights to make claims

• Make your message transparent and tangible
• - EPA’s Equivalency Calculator 

• A simple, safe claim
• I use renewable electricity from a zero emissions resource
• Be precise in your percentages 

• Retire RECS before making claims 
• Don’t Confuse "RECs" and "Offsets"

https://www.epa.gov/sites/default/files/2017-09/documents/gpp-guidelines-for-making-solar-claims.pdf



Direct or Express Claims

• FTC Example: A toy manufacturer places solar panels on 
the roof of its plant to generate power and advertises that 
its plant is “100% solar-powered.” The manufacturer, 
however, sells renewable energy certificates based on the 
renewable attributes of all the power it generates. Even if 
the manufacturer uses the electricity generated by the 
solar panels, it has, by selling renewable energy 
certificates, transferred the right to characterize that 
electricity as renewable. 

• The manufacturer’s claim is therefore deceptive. 

53



Implied Claims

• A toy manufacturer places solar panels on the roof of 
its plant to generate power….

• It also would be deceptive for this manufacturer to 
advertise that it “hosts” a renewable power facility 
because reasonable consumers likely interpret this 
claim to mean that the manufacturer uses renewable 
energy. 

54



Implied Claims, continued

• A university issues a press release about its recent power 
purchase agreement for a on-campus, 1 MW solar array

 
• Press release highlights:
• University’s goal of achieving carbon neutrality by 2030
• University’s new purchase of fixed price electricity from 

the on-campus solar facility. 

• Both claims are technically accurate.

• However, reasonable consumer would interpret as the 
university is using solar to reduce its carbon footprint.
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Potential Consequences of Deceptive Claims

• Legal: Federal Trade Commission and state attorney 
general offices

• Contractual & Financial: Breach of contract

• Brand & Reputation: Issuance of clarifying statement

• Renewable Energy Market: Double “use” claim on the 
same renewable electricity

• GHG Accounting: Double accounting for same zero 
emission resource

56



Market Standards & Guidance

• U.S. EPA 
• Green Power Partnership minimum purchase 

requirements
• U.S. FTC revised Green Guides on marketing claims
• WRI/WBCSD GHG accounting standards 
• Third-party certification/verification
• Certification is a best practice for voluntary REC markets
• While certification is not mandatory or necessary for REC 

generation, the standards used by REC certifiers set 
expectations for both the compliance and voluntary REC 
markets
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Interactive Claims Workshop

58

Instructions:

1. Break up into small groups 
2. Introduce yourselves to your group
3. Select a spokesperson
4. Select all appropriate answers for your scenario
5. Prepare to report back on which are the correct claims and why



Scenario 1

• Scenario 1: Company A has onsite solar system and owns 
associated RECs. What claims can this company claim about 
their use and generation of renewable energy and associated 
greenhouse gas emissions? Select all that apply. 
• We are using solar power
• Our solar panels are reducing our carbon footprint
• Our solar panels are helping to reduce our energy costs and 

generate revenue through the sale of the RECs
• Apply the zero emissions rate conveyed by the REC to your 

purchased electricity consumption under Scope 2
• Apply grid average emissions rate or grid residual mix 
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Scenario 1

• Scenario 1: Company A has onsite solar system and owns 
associated RECs.
• We are using solar power
• Our solar panels are reducing our carbon footprint
• Our solar panels are helping to reduce our energy 

costs and generate revenue through the sale of the 
RECs
• Apply the zero emissions rate conveyed by the REC 

to your purchased electricity consumption under 
Scope 2
• Apply grid average emissions rate or grid residual mix 
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Scenario 2

• Scenario 2: Company B has onsite solar system but does not own 
associated RECs. What claims can this company claim about their 
use and generation of renewable energy and associated 
greenhouse gas emissions? Select all that apply.

• We are using solar power
• We are not using solar power but our solar system is helping 

to green the grid
• Our solar panels are helping to reduce our energy costs and 

generate revenue through the sale of the RECs
• Apply the zero emissions rate conveyed by the REC to your 

purchased electricity consumption under Scope 2
• Apply grid average emissions rate or grid residual mix 
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Scenario 2

• Scenario 2: Company has onsite solar system but does not 
own associated RECs.
• We are using solar power
• We are not using solar power but our solar system is 

helping to green the grid
• Our solar panels are helping to reduce our energy 

costs and generate revenue through the sale of the 
RECs
• Apply the zero emissions rate conveyed by the REC to 

your purchased electricity consumption under Scope 
2
• Apply grid average emissions rate or grid residual 

mix 
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Scenario 3

• Scenario 3: Company C has onsite solar and does not own associated 
Solar RECs, but purchases wind RECs equal to 100% of power needs. 
What claims can this company claim about their use and generation of 
renewable energy and associated greenhouse gas emissions? Select all 
that apply.
• We are not using solar power but our solar system is helping to 

green the grid
• Our solar panels are reducing our carbon footprint
• Our solar panels are helping to reduce our energy costs and 

generate revenue through the sale of the RECs
• Apply grid average emissions rate or grid residual mix 
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Scenario 3

• Scenario 3: Company has onsite solar and does not own associated 
Solar RECs, but purchases wind RECs equal to 100% of power needs.
• We are not using solar power but our solar system is helping to 

green the grid
• Our solar panels are reducing our carbon footprint
• Our solar panels are helping to reduce our energy costs and 

generate revenue through the sale of the RECs
• Apply grid average emissions rate or grid residual mix 
• Apply zero emissions rate from the replacement wind RECs but 

not claim it to be of solar origin.
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Scenario 4

• Scenario 4: University D signs a physical PPA to offtake production 
from 10 MW of wind power (and associated RECs) with a yet-to-
be developed off-site 100 MW system. Nine other institutions 
have similar 10 MW PPA agreements and because of this PPA, the 
project is now being built.  What claims can this company claim 
about their use and generation of renewable energy and 
associated greenhouse gas emissions?  Select all that apply.
• We are using solar power
• We helped develop new renewable energy supply
• We are not using solar power but our solar system is helping 

to green the grid
• Apply the zero emissions rate conveyed by the REC to your 

purchased electricity consumption under Scope 2
• Apply grid average emissions rate or grid residual mix 
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Scenario 4

• University D is getting some of its power through the PPA 
and the associated RECs.  Their off-take represents 10% of 
the output. Their engagement helped get this project built. 

• We are using solar power
• We helped develop new renewable energy supply
• We are not using solar power but our solar system is 

helping to green the grid
• Apply the zero emissions rate conveyed by the REC 

to your purchased electricity consumption under 
Scope 2
• Apply grid average emissions rate or grid residual mix 
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Scenario 5

• Scenario 5: Company E signs a 20-year physical PPA with a new 
off-site system, but per agreement the developer owns RECs for 
the first 5 years and company will receive replacement nationally 
sourced wind RECs. For years 5-20 the company will own RECs. 
What claims can this company claim about their use and 
generation of renewable energy and associated greenhouse gas 
emissions? 
Select all that apply.
• We generate solar energy but do not keep the RECs. 
• We are using solar power /powered by solar energy
• Our solar panels reduce our carbon footprint
• Apply zero emissions rate from the replacement wind RECs but not claim 

it to be of solar origin.
• Apply the zero emissions rate conveyed by the REC to your purchased 

electricity consumption under Scope 2
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Scenario 5

• Scenario 5: Company E signs a 20-year physical PPA with a new off-site 
system, but per agreement the developer owns RECs for the first 5 
years and company will receive replacement nationally sourced wind 
RECs. For years 5-20 the company will own RECs.
• For Year 1 – 5: We generate solar energy but do not keep the RECs. 

However, we purchase 100% wind power and have zero scope 2 
emissions. 

• Apply zero emissions rate from the replacement wind RECs but not 
claim it to be of solar origin.
• For year 5 – 20:

• We are using solar power /powered by solar energy
• Our solar panels reduce our carbon footprint
• Our electricity comes from solar panels

• Apply the zero emissions rate conveyed by the REC to your purchased 
electricity consumption under Scope 2
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• IMPORTANCE  How green power GP makes a 
difference?

• CLAIMS   What claims are appropriate

• SUPPORT  Who can help?
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• Center for Resource Solutions
• Green-e Energy for sellers
• Green-e Marketplace for purchasers

• US EPA’s Green Power Partnership
• Regional tracking systems
• Tracking systems provide a basis for creating, managing, 

and retiring RECs, ensuring that each REC is counted only 
once
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Claims: Additional Resources

• Visit Green Power Partnerships’ Green Power Market Claims web 
page:
• https://www.epa.gov/green-power-markets/environmental-claims

• Center for Resource Solutions (CRS) REC claims and ownership
• http://resource-solutions.org/learn/rec-claims-and-ownership

• National Association of Attorneys General (NAAG)
Environmental Marketing Guidelines for Electricity
• http://apps3.eere.energy.gov/greenpower/buying/pdfs/naag_0100.pdf

• Vermont Attorney General's Office Guidance for Third-Party Solar 
Projects
• https://ago.vermont.gov/wp-content/uploads/2018/01/Guidance-on-Solar-Marketing.pdf 

• RE100 Making credible renewable energy usage claims
• https://www.there100.org/sites/re100/files/2020-09/RE100%20Making%20Credible%20Claims.pdf

76
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Review Quiz
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Question #1

What is a REC?

1. Something, esp a vehicle or a building, that is badly damaged

2. A solid collection of mineral grains that have cemented 
together

3. A tradeable, market-based instrument that represents the legal 
property rights to the “renewable-ness”—or non-power (i.e., 
environmental) attributes—of renewable electricity generation. 

78



Question #1

What is a REC?

1. Something, esp a vehicle or a building, that is badly damaged

2. A solid collection of mineral grains that have cemented 
together

3. A tradeable, market-based instrument that represents the 
legal property rights to the “renewable-ness”—or non-power 
(i.e., environmental) attributes—of renewable electricity 
generation. 

79



Question #2
What is the best definition of the voluntary 
energy market?
• The voluntary or “green power” market is that in which consumers and 
institutions voluntarily purchase renewable energy to match all or part of 
their electricity needs.

• Voluntary power requires obligated electric service providers to have a 
minimum amount of renewable energy in their electricity supply.

• The compliance market as a natural floor to the market, representing 
what is the basic minimum percentage of renewable energy provided to 
users. The voluntary market theoretically represents an unlimited 
opportunity above this market floor that is only constrained by voluntary 
demand and capped by total demand for electricity.
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Question #2
What is a good definition of voluntary energy 
market?
• The voluntary or “green power” market is that in which consumers and 
institutions voluntarily purchase renewable energy to match all or part of 
their electricity needs.

• Voluntary power requires obligated electric service providers to have a 
minimum amount of renewable energy in their electricity supply.

• The compliance market as a natural floor to the market, representing what 
is the basic minimum percentage of renewable energy provided to users. The 
voluntary market theoretically represents an unlimited opportunity above 
this market floor that is only constrained by voluntary demand and capped by 
total demand for electricity.
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Question #3
What is an RPS?

1. Speed at which records are played

2. Renewable portfolio standard  - a requirement that a 
specific percentage of electricity the utility sells comes 
from renewable resources 

3. A genre of video games 
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Question #4

What consumer best-practice ensures that the 
RECs purchased meet industry standards?

1. Purchasing Green-e certified products

2. That they are purchased via cryptocurrency

3. That they are the prettiest REC in the market
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Question # 5
What sort of green power supply is this representing?
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Question # 6
What is this and how is this power supply different than the 
preceding graphic?
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Extra Credit
What sort of green power supply is this representing?
Clue:  Follow the money , power,  and RECs
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Q and A
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Contact Information

Zoe Draghi
Center for Resource Solutions
zoe.draghi@resource-solutions.org 

Sushmita Jena 
National Renewable Energy Laboratory
sushmita.jena@nrel.gov 

Christopher Kent
US EPA – Green Power Partnership
kent.christopher@epa.gov
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