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• Renewable Energy Basics

• What are RECs?

• Compliance and Voluntary Markets

• How Consumer Protection Benefits the Market

Outline
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• Solar

• Wind

• Geothermal

• Biomass

• Hydroelectric

Renewable Resource Types

Baseload vs. intermittent resources

Measuring capacity vs. power
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2016 US Electricity Generation by Source 

Total: 4.1 billion MWh

Coal
30%

Natural Gas
34%

Nuclear
20%

Renewables
15%

Petroleum
1% • Hydro: 6.5%

• Wind: 5.6%

• Biomass: 1.5%

• Solar: 0.9%

• Geothermal 0.4%

www.eia.gov
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• Regional transmission systems

• Coordination by RTOs & ISOs

• Interstate trading

• DER, storage, microgrids

• Electron differentiation

Electricity Grids
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RECs are the 

”environmental 

attributes” of renewable 

energy generation

Renewable 

Energy 

Certificates

1 MWh  1 REC
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• Allocate and claim use of 

renewable generation on 

a shared grid

• Avoid double counting 

and double claiming

• Create a national market 

for renewable energy

RECs are needed to:
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• Unspecified power that results 

when RECs have been sold 

elsewhere

• Has the attributes of the residual 

mix after specified power 

purchases have been removed

Null Power

= Standard 

Electricity

“Null power claims are REC-less!”
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• Renewable energy claims 

must be substantiated with 

retired RECs

• Databases are used to track, 

trade, and “retire” RECs

• Blockchain disruption

• Used for both voluntary and 

compliance markets
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www.dsireusa.org

WA: 15% x 2020* 

OR: 50%x 2040* 
(large utilities)

CA: 50% 

x 2030

MT: 15% x 2015

NV: 25% x

2025* UT: 20% x 

2025*†

AZ: 15% x 

2025*

ND: 10% x 2015

NM: 20%x 2020 

(IOUs)

HI: 100% x 2045

CO: 30% x 2020 

(IOUs) *†

OK: 15% x 

2015

MN:26.5% 

x 2025 (IOUs)
31.5% x 2020 (Xcel)

MI: 10% x 

2015*†WI: 10% 

2015

MO:15% x 

2021

IA: 105 MW
IN:

10% x 

2025†
IL: 25% 

x 2026

OH: 12.5% 

x 2026

NC: 12.5% x 2021 (IOUs)

VA: 15% 

x 2025†
KS: 20% x 2020

ME: 40% x 2017

29 States + Washington 

DC + 3 territories have a 

Renewable Portfolio 

Standard 
(8 states and 1 territories have 

renewable portfolio goals)
Renewable portfolio standard

Renewable portfolio goal Includes non-renewable alternative resources
* Extra credit for solar or customer-sited renewables

†

U.S. Territories

TX: 5,880 MW x 2015*

SD: 10% x 2015

SC: 2% 2021

NMI: 20% x 2016

PR: 20% x 2035

Guam: 25% x 2035

USVI: 30% x 2025

NH: 24.8%x 2025

VT: 75% x 2032

MA: 15% x 2020(new resources) 

6.03% x 2016 (existing resources)

RI: 38.5% x 2035

CT: 27% x 2020

NY:50% x 2030

PA: 18% x 2021†

NJ: 20.38% RE x 2020 
+ 4.1% solar by 2027

DE: 25% x 2026*

MD: 20% x 2022

DC: 20% x 2020

Renewable Portfolio Standards
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Green-e Certification

• Consumer protection for voluntary 

renewable energy and carbon offset 

purchases

• Benefits of certification

• Chain of custody certification

• Verification Audit

• Marketing Compliance Review



13

Green-e Eligibility Criteria

• Resource type

• Commercial online date

• Regulatory surplus

• REC Vintage

• Full GHG benefits

• No double counting/claiming/selling

• Geographic restrictions

• State-specific requirements
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Green-e Purchasing Options

• Utility Green Pricing & Green Tariffs

• Competitive Electricity Products

• Community Renewables

• Power Purchase Agreements

• Community Choice Aggregation

• On-Site Renewables

• Unbundled REC Products

• Carbon Offsets & CONG
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Green-e Energy Certified Retail Sales by Product Type, 1998-
2016 (MWh)

RECs

Competitive
Electricity

Green Pricing

Direct

Community
Choice
Aggregation



15

2016 Green-e Retail Sales

• Total Volume: 48 million MWh, 1.3% of US supply

• 963,000 purchasers, including 53,000 businesses
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Green-e Energy Certified Sales by Customer Type, 1998-2016
(MWh)

Residential

Commercial

Wholesale

Top 10 States by Retail Sales Volume 

(MWh) in 2016
State % of total Sales

CA 12%

NY 9%

TX 7%

WA 7%

AZ 7%

DC 6%

OR 6%

WI 4%

MD 4%

MA 4%
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2016 Green-e Supply

89%

7%

2%

1%
1%

0%

Contributions of Renewable Resource Types to Total Green-e 
Energy Certified Retail Sales, 2016 

Wind

Non-Gaseous Biomass

Gaseous Biomass

Hydro

Solar

Geothermal

Top Ten States Supplying Renewable Energy to Green-e 

Energy Certified Retail Sales by Percent of Total Certified 

MWh, 2016

State/Province % of Total

TX 27%

OK 22%

KS 10%

IA 6%

NE 6%

ID 3%

WA 3%

FL 3%

ND 3%

BC 2%
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Additional Resources

• What is a REC? video: http://youtu.be/opJMrzNauFQ

• RY2015 Green-e Verification Report: www.green-e.org/2015

• Learn more: www.green-e.org/learn

• Find renewable energy products: http://www.green-e.org/buy
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