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Overview 

The 2017 Sustainable Energy in America Factbook marks the fifth year that BCSE and BNEF have collaborated to document 

the transformation of the US energy system and the growing contributions of sustainable energy technologies. In the past five 

years, these contributions have been significant, including: 

Å The addition of 76 gigawatts (GW) of renewable energy generating capacity, and 39GW of natural gas-fired capacity. 

Renewables (inclusive of large hydro) and natural gas now meet half of US power demand, up from only 38% in 2011. 

Å A 10% improvement in US energy productivity, meaning the US economy is using 10% less energy to power each unit of 

growth. 

Å A 3% drop in average retail electricity prices in real terms. In New York, Texas, and Florida, prices have fallen over 10% in 

that time.  

Å A 12% jump in total gas production, and a 79% surge in shale gas extraction since 2011.  

Å A 12% improvement in vehicle fuel economy, propelled by federal fuel efficiency standards. 

The 2017 Factbook provides an update through the end of 2016, highlighting a number of key developments that occurred as 

the long-term transformation of US energy continues to unfold. The rapid pace of renewable energy deployment accelerated, 

consumption and export of domestic natural gas hit record levels, and the economy grew more energy efficient than ever. 

Utilities ramped up investments in electric and natural gas transmission, helping to create a more reliable energy system. In 

the face of all this change, Americans are enjoying lower energy bills and are directing less of their household income to 

energy spending than at any other time on record.  

The Sustainable Energy in America Factbook provides a detailed look at the state of US energy and the role that a range of 

new technologies are playing in reshaping the industry. The Factbook is researched and produced by Bloomberg New Energy 

Finance and commissioned by the Business Council for Sustainable Energy. As always, the goal is to offer simple, accurate 

benchmarks on the status and contributions of new sustainable energy technologies. 

 

© Bloomberg Finance L.P. 2017. Developed in partnership with The Business Council for Sustainable Energy. 
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About the Factbook (1 of 4): 
What is it and whatôs new 

ÅAims to augment existing, reputable sources of information on US energy 

ÅFocuses on renewables, efficiency, natural gas 

ÅFills important data gaps in certain areas (eg, investment flows by sector, contribution of distributed energy) 

ÅContains data through the end of 2016 wherever possible 

ÅEmploys Bloomberg New Energy Finance data in most cases, augmented by EIA, FERC, ACEEE, LBNL, and other 

sources where necessary 

ÅContains the very latest information on new energy technology costs 

ÅHas been graciously underwritten by the Business Council for Sustainable Energy 

ÅIs in its fifth edition (first published in January 2013) 

 

What is it? 

ÅFormat: This yearôs edition of the Factbook (this document) consists of Powerpoint slides showing updated charts. For 

those looking for more context on any sector, the 2014 edition(1) can continue to serve as a reference. The emphasis of 

this 2017 edition is to capture new developments that occurred in the past year.  

ÅUpdated analysis: Most charts have been extended by one year to capture the latest data. 

Å2016 developments: The text in the slides highlights major changes that occurred over the past year. 

ÅNew coverage: This report contains data shown for the first time in the Factbook, including transmission investment, 

PURPA-driven solar build, battery pricing, natural gas exports, energy spending, biofuel blending and electric vehicle 

model availability. 

Whatôs new? 

© Bloomberg Finance L.P. 2017. Developed in partnership with The Business Council for Sustainable Energy. 

(1) The 2014 Factbook can be found here: http://www.bcse.org/factbook/pdfs/2014%20Sustainable%20Energy%20in%20America%20Factbook.pdf 
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ÅSolar 

ÅWind 

ÅGeothermal 

ÅHydro 

ÅBiomass 

ÅBiogas 

ÅWaste-to-energy 

ÅNatural gas 

ÅCCS 

 

 

 

 

ÅSmall-scale renewables 

ÅCHP and WHP 

ÅFuel cells 

ÅStorage 

ÅSmart grid / demand response 

ÅBuilding efficiency 

ÅIndustrial efficiency  (aluminum) 

ÅDirect use applications for natural gas 

ÅElectric vehicles 

(including hybrids) 

ÅNatural gas vehicles 

 

ÅBiofuels 

 

ÅWave / tidal ÅNuclear 

 

 

 

ÅLighting 

ÅIndustrial efficiency (other industries) 

About the Factbook (2 of 4): 
Understanding terminology for this report 

© Bloomberg Finance L.P. 2017. Developed in partnership with The Business Council for Sustainable Energy. 
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Source: Bloomberg New Energy Finance, EIA, Bloomberg Terminal  Notes: Wholesale prices are taken from proxy power hubs in each ISO and are updated through end-2016. The retail power prices shown 

here are not exact retail rates, but weighted averages across all rate classes by state, as published by EIA 826. Retail prices are updated through end-November 2016. All prices are in real 2016 dollars.  

US energy overview:  
Retail and wholesale power prices (2016 $/MWh) 

© Bloomberg Finance L.P. 2017. Developed in partnership with The Business Council for Sustainable Energy. 

Average retail power prices (2016 $/MWh) 

ǒ Wholesale power prices continued their descent in 2016, as natural gas prices touched an 18-year low in March and more 

zero-marginal cost renewables bid into the market. Year-on-year, around-the-clock prices dropped by as much as 29% in New 

England (ISONE), 23% in New York (NYISO) and 18% in PJM in real terms. In the Midwest (MISO), prices held relatively flat, 

falling 0.2% year-on-year. The declines in 2016 followed after roughly 30% slides in 2015 for most regions. 

ǒ Retail prices also declined, at an average clip of 2.2% across the country. Regionally, the falloff in retail prices was most visible 

in New York and Texas (ERCOT), which saw decreases of 5.6% and 6.2%, respectively. Retail prices are typically less 

responsive to changes in the fuel mix or in fuel prices, because wholesale power costs make up only a portion of retail bills. 

ǒ Since 2005, US average retail prices have risen only 1.4% in real terms. Prices are down 7% from their 2008 peak. 

Wholesale power prices (2016 $/MWh) 
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Source: Bloomberg New Energy Finance, company announcements 

Finance: Corporate procurement of clean energy 

ǒ 50 corporates that account for almost 2% of US electricity 

demand contracted approximately 9TWh of offsite wind and 

1TWh offsite solar in 2016. This volume will at least double 

by 2018, as offsite projects contracted in 2016 come online. 

Nonetheless, these corporates remain far from achieving 

100% renewable electricity procurement ï an increasingly 

common sustainability goal. Currently, these corporates still 

buy approximately 53TWh of brown wholesale power. 

ǒ Regulations pertaining to corporate procurement vary by 

state. Corporations can sign power purchase agreements in 

deregulated states and green tariffs in some regulated states.  

Global and US electricity supply and demand 

fundamentals of 50 'first-movers', 2016 (TWh) 

How corporates procure clean energy, by 

state 
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Notes: óOnsite renewable generationô includes fuel cells and solar PV. 'First-movers' refers to a 

diverse, cross-sector sample of 50 companies with operations in the US that have joined the 

RE100, signed the Corporate Renewable Energy Buyersô Principles or set an ambitious 

renewable electricity target. óOffsite solar and wind ï anticipatedô refers to power to be 

produced from projects contracted in 2016 but not expected to come online until 2017 or 2018.  
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Policy ï key sustainable energy policy developments in 
2015 (1 of 5): Availability of PACE financing, 2016  

ǒ Property Assessed Clean Energy (PACE) is a mechanism to help finance renewable energy and energy efficiency upgrades 

to buildings, by allowing the owner to pay off the cost over 20 years via an addition to property taxes. 

ǒ PACE is becoming more widely available across the country, as states and municipalities pass enabling legislation. In 2016, 

Nevada signed off on legislation to allow for PACE financing, and Atlanta and Loudon County, VA began developing new 

PACE programs. Financing via PACE providers is picking up rapidly: commercial PACE financing amounted to $45m in Q3 

2016, up 380% from Q3 2015 levels. 

ǒ A number of other PACE developments occurred in 2016. In June, Renovate America closed the securitization of $305m in 

PACE bonds, the largest securitization to date. In July, the Internal Revenue Service found that, subject to restrictions, the 

interest portion of a PACE payment may be deducted from personal income taxes. And in August, the USôs largest 

agricultural PACE project to date, a $4m financing of a farm-to-plate hog-raising facility, was completed in Missouri. 

Statewide availability 

Regional or local availability 

Wide availability 

Enabling legislation; no program 
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Policy: Recent regulatory amendments in the five 
largest PURPA states 

Source: Bloomberg New Energy Finance 

State Historical 

PURPA 

capacity 

Planned 

PURPA 

capacity 

     Additional Information 

Oregon 234 710 In March 2016, the Oregon Public Utility Commission rejected proposals to 

lower the stateôs standard contract to three years and decrease the 

maximum size to 100kW. 

North Carolina 1,301 703 In January 2015, the North Carolina Utilities Commission rejected a  

utility proposal to reduce the maximum project capacity to 100kW and the 

standard PPA term to 10 years. 

Utah 175 608 In January 2016, regulators approved a request to reduce PURPA contracts 

from 20 years to two. 

Montana 188 513 In June 2016, the Montana Public Utilities Commission suspended all 

PURPA rates for qualified facilities, meaning IPPs will be forced to negotiate 

each PPA with the relevant utility. However, in December 2016, FERC 

overturned the suspension. 

South Carolina 20 328 There is a ceiling of 2MW for standard contracts under PURPA. Any contract 

for projects larger than 2MW is negotiable, including contract length. 

ǒ The surge of solar projects flooding interconnection queues has propelled backlash from regulated utilities. 

ǒ In order to avoid being locked into outdated offtake prices in the long term, utilities are petitioning their state public utility 

commissions to reduce the project capacity thresholds for securing standard contracts under PURPA, as well as the 

lengths of these contracts. 

ǒ Changes to PURPA at the state level as a result of this backlash have forced developers to look to new states. 
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Economics: óClass Iô REC prices in selected US state 
markets ($/MWh) 

ǒ Renewable Energy Credits (RECs) provide an additional revenue stream for qualified renewable projects, thereby improving 

project economics. However, oversupply drove down REC prices in major markets in 2016. 

ǒ New England Class 1 REC prices converged in 2016 due to oversupply. The regionôs prices plunged in the second half of the 

year in anticipation of additional supply from New Englandôs Clean Energy Request for Proposals (RFP), before entering a 

partial correction around the end of the year. 

ǒ Texas has the greatest wind capacity in the country, resulting in a REC oversupply that has severely depressed prices. 

ǒ The PJM REC market remains oversupplied, and prices are guided by the value of use during potential future shortages. 

Source: Bloomberg New Energy Finance, ICAP, Evolution, Spectron Group   Notes: óClass Iô generally refers to the portion of REC markets that can be served by a variety of new renewables, including 

wind. In contrast, solar REC (SREC) markets are not Class I, as these can only be met through solar. The óClass Iô component is usually the bulk of most statesô renewable portfolio standards. Data in the 

charts above is the sole property of ICAP United, Inc.  Unauthorized disclosure, copying or distribution of the Information is strictly prohibited and the recipient of the information shall not redistribute the 

Information in a form to a third party. The Information is not, and should not be construed as, an offer, bid or solicitation in relation to any financial instrument. ICAP cannot guarantee, and expressly 

disclaims any liability for, and makes no representations or warranties, whether express or implied, as to the Information's currency, accuracy, timeliness, completeness or fitness for any particular purpose. 
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Economics: Solar REC prices in selected US state 
markets by vintage year ($/MWh) 

ǒ Overall, SREC prices declined aross major markets in 2016, due to oversupply. 

ǒ Massachusetts: SREC-I and SREC-II credits remain above $300/MWh and $200/MWh, respectively, but eligibility for both 

programs has essentially closed. 

ǒ New Jersey: Vintage 2017-18 credits traded at the alternative compliance payment (ACP) level for most of 2016 before 

wavering in the second half of the year. NJ SRECs capped 2016 with a rally. 

ǒ Maryland: Prices saw modest declines on the threat of new utility-scale build in late-2015, before heading into freefall in the 

aftermath of the ITC extension. MD SRECs have continued to trade below $30/MWh since August 2016. 

ǒ Pennsylvania: Oversupply has led PA SRECs to gravitate towards PJMôs Tier 1 price. 

Source: Bloomberg New Energy Finance, Bloomberg Terminal, ICAP  Notes: Data in the charts above (ñSREC pricesò) are the sole property of ICAP United, Inc.  Unauthorized disclosure, copying or 

distribution of the Information is strictly prohibited and the recipient of the information shall not redistribute the Information in a form to a third party. The Information is not, and should not be construed as, 

an offer, bid or solicitation in relation to any financial instrument. ICAP cannot guarantee, and expressly disclaims any liability for, and makes no representations or warranties, whether express or implied, 

as to the Information's currency, accuracy, timeliness, completeness or fitness for any particular purpose.       

Maryland and Pennsylvania SREC and PJM Tier 1 REC prices ($/MWh) Massachusetts SREC-I/II and New Jersey SREC prices ($/MWh) 

Source: Bloomberg New Energy Finance, ICAP, SRECTrade, The Intercontinental Exchange (ICE) Notes: Some data in chart above is from ICAP; for that data, the disclaimer below applies; 

óvô refers to credit vintage; óMA-Iô and óMA-IIô refer to Massachusettsô SREC-I and SREC-II programs; óTier 1ô represents PJM Tier 1 prices. 
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Economics: Biomass feedstock prices; biogas and 
waste-to-energy capex 

Biomass feedstock prices in selected US 

markets, 2013ï16 ($/green ton) 

Capex for biogas and waste-to-energy projects 

by type ($m/MW) 

ǒ Biomass feedstock prices in 2016 fell across the country, by as much as 16% in New England and 14% in New York. Price 

movements were more muted in the Pacific Northwest, which saw declines of 7%. 

ǒ Capex for waste-to-energy and anaerobic digestion decreased slightly in 2015. Annual changes in these figures can be 

strongly influenced by costs in individual projects since there are relatively few projects under development in biogas and 

waste-to-energy at any given time. 

Source: Bloomberg New Energy Finance, US Department of Agriculture, EIA, RISI 

Notes: Prices are nominal. Biogas category includes anaerobic digestion (projects 1MW and above except wastewater treatment facilities) and landfill gas power.  
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Source: AEP company reports, campaign website of Donald Trump, Bloomberg New Energy Finance 

Policy ï key sustainable energy policy developments in 
2015 (4 of 5): US transmission infrastructure 

ǒ The aging US transmission system has seen increasing investment in recent years and may continue to be a major area 

of spending. For example, the transmission lines of AEP, the largest transmission owner in the US, have an average age 

of 52 years. AEP estimates that it would need to invest $2.5bn per year simply to maintain the current asset age profile of 

the over 40,000 miles of transmission lines under its ownership. 

ǒ President Trump has pledged to invest in modernizing and improving the reliability of the US electricity grid as part of his 

infrastructure plan. 

 

US transmission infrastructure asset map 
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Deployment: Planned additions to Appalachian 
Basin takeaway capacity (Bcfd) 

ǒ Gas production in the Marcellus and Utica Appalachian basins has grown faster than the necessary takeaway infrastructure. As 

a result, summer 2017 futures prices for Dominion South (in southwest Pennsylvania) are the lowest in the country, trading at 

over a dollar discount to Henry Hub as of mid-January 2017. 

ǒ Producers in this region are eager to reach customers in other markets. Over a dozen pipeline projects have been planned for 

the next few years, to bring more Appalachian gas to markets in the South, West and Northeast. These projects aim to boost 

capacity 70% from current levels by 2020, which will help alleviate the negative hub basis in this region by allowing gas to flow 

more freely to the most attractively priced market.  

ǒ Takeaway capacity is only one part of the story ï a build-out in next-mile delivery pipelines is also needed to bring the gas into 

constrained regions, such as New England, which experiences high prices due to constraints in winter. 

Source: Bloomberg New Energy Finance, EIA 

App basin takeaway capacity (Bcfd) Summer 2017 hub price variation 

Summer strip hub price 
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Deployment: US wind curtailment (% of wind 
generation) 

ǒ Curtailment can occur due to transmission constraints, inflexibilities in the grid and environmental or generation restrictions.  

ǒ This was a significant problem in ERCOT (Texas) from 2008-2013, but the build-out and upgrade of the Competitive Renewable 

Energy Zone (CREZ) transmission lines and increased efficiency in ERCOTôs wholesale electricity market addressed the 

problem. Curtailment fell from a peak of 17% in 2009 to 0.5% in 2014, and stayed just under 1% for 2015. 

ǒ PJM saw the lowest curtailment of any region in 2015, at 0.3%.* MISO and New England, on the other hand, have experienced 

higher curtailment than other regions. Like ERCOT before CREZ, MISOôs transmission investment has not kept pace with the 

rapid build-out of wind projects, and annual curtailment numbers continue to rise. MISO is currently building transmission in 

order to alleviate congestion. New Englandôs curtailment levels in 2015 dropped to 2.4% from 3.3% in 2014. Even so, this is still 

over double that of SPP and NYISO.  

ǒ In aggregate, total curtailment has shrunk since 2009. However, time-varying influences also played a role: in 2015, for 

example, the western and interior US experienced below-normal wind speeds, reducing generation and therefore the need to 

curtail in constrained regions. 
Source: Bloomberg New Energy Finance, Lawrence Berkeley National Laboratory 

Notes: *Except for BPA, data represents forced and economic curtailment. BPAôs 2014-15 estimates were unavailable, and data for 2010-2013 are partly estimated. PJMôs 2012 figure is June-December 

only. SPPôs 2014 figure is March-December only.  ISO-NE and SPP are included only for 2014 onward, as the ISOs did not previously report curtailment data. 
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Deployment: ERCOTôs Competitive Renewable Energy Zone (CREZ) 

ǒ Texas is home to one-quarter of Americaôs installed wind capacity (over 18GW of 76GW installed as of November 2016). 

ǒ The majority was enabled by a $7bn investment in the Competitive Renewable Energy Zone (CREZ) transmission lines, 

which connect West Zone and Panhandle wind to load centers in the East. 

ǒ The CREZ lines can accommodate roughly 18GW of West + Panhandle wind before significant curtailment (and congestion 

pricing) comes back into playðand West + Panhandle wind is within 3 GW of reaching CREZôs maximum capacity. 

Cumulative wind capacity (GW) 

© Bloomberg Finance L.P. 2016. Developed in partnership with The Business Council for Sustainable Energy. 
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Deployment: Transmission build-out in MISO 

ǒ MISO currently has the most transmission build underway for wind, which will alleviate congestion and create new opportunities for wind 

development. MISOôs Multi Value Project (MVP) Portfolio, the result of an extended transmission analysis, includes 17 projects, some of which are 

interstate (shown above). 

ǒ Additionally, across the US (and sometimes connecting into Canada), there has been a number of proposals for high-voltage direct current (HVDC) 

transmission lines. However, none of these have yet begun construction. Generally, transmission build within a specific state or region receives full 

approval faster than those that cross multiple jurisdictions. Nearly 21GW-worth of HVDC transmission projects with at least a portion in the US are 

currently under development or under construction. Much of this will not be built. 

© Bloomberg Finance L.P. 2017. Developed in partnership with The Business Council for Sustainable Energy. 

Source: Midwest ISO; MISO MTER14 MVP Triennial Review, September 2014 

Notes: Projects are as follows: (1) Big StoneïBrookings, (2) Brookings, SDïSE Twin Cities, (3) Lakefield Jct.ïWinnebagoïWincoïBurt Area & SheldonïBurt AreaïWebster, (4) WincoïLime CreekïEmeryï

Black Hawkï Hazleton, (5) LaCrosseïN. MadisonïCardinal & Dubuque Coï Spring GreenïCardinal, (6) EllendaleïBig Stone, (7) AdairïOttumwa, (8) AdairïPalmyra Tap, (9) Palmyra TapïQuincyï

MerdosiaïIpava & MeredosiaïPawnee, (10) PawneeïPana, (11) PanaïMt. ZionïKansasïSugar Creek, (12) ReynoldsïBurr OakïHiple, (13) Michigan Thumb Loop Expansion, (14) ReynoldsïGreentown, 

(15) Pleasant PrairieïZion Energy Center, (16) Fargo-GalesburgïOak Grove, (17) SidneyïRising. 


