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CLEAN ENERGY INVESTMENT ROSE WHILE OIL PLUMMETED 
GLOBAL CLEAN ENERGY INVESTMENT VS WTI CRUDE SPOT 2004-15 

$146/bbl 

Record 

investment 

Note: Total values include estimates for undisclosed deals. Includes corporate and government R&D, and spending for digital energy and energy 

storage projects (not reported in quarterly statistics). Excludes large hydro. Source: Bloomberg Intelligence, Bloomberg New Energy Finance 

$37/bbl 
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CLEAN ENERGY INVESTMENT ROSE WHILE OIL & GAS CAPEX FELL 
GLOBAL CLEAN ENERGY INVESTMENT VS OIL & GAS CAPITAL EXPENDITURE 

$500bn 

Note: Oil and gas CAPEX data refers to total capital spending by integrated global oil firms and US independent E&Ps. Excludes NOCs. Source: Bloomberg Intelligence, Bloomberg New Energy Finance 
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Source: UNEP, Bloomberg New Energy Finance 
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Source: Bloomberg New Energy Finance; ImagesSiemens; Wikimedia Commons 

WORLD RECORD: 3-CENT WIND, SUB-4-CENT SOLAR (UNSUBSIDISED) 

Location: 

Bidder: 

Signed: 

Price: 

Morocco 

Enel Green Power 

January 2016 

US$ 3.0 c/kWh 

ONSHORE WIND 

Location: 

Bidder: 

Signed: 

Price: 

Coahuila, Mexico 

Enel Green Power 

March 2016 

US$ 3.6 c/kWh 

SOLAR PV 
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Note: Prices are in real (2015) USD. ‘Current price’ is $0.61/W  Source: Bloomberg New Energy Finance, Maycock 

WIND AND SOLAR EXPERIENCE CURVES 

ONSHORE WIND LEVELISED COST ($/MWh) SOLAR PV MODULE COST ($/W) 

Learning 

rate 24.3% 

MODULE COSTS 

HAVE FALLEN 

99% SINCE 1976 

80% SINCE 2008 

y = 3,582.42x-0.30

R² = 0.91
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19% 

WIND COSTS 
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50% SINCE 2009 

Note: Pricing data has been inflation corrected to 2014. We assume the debt ratio of 70%, cost of debt 

(bps to LIBOR) of 175, cost of equity of 8%  Source: Bloomberg New Energy Finance 
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RENEWABLE ENERGY - THE MARCH OF THE PRICE SIGNAL 

Market-based mechanisms – eg renewable energy auctions, certificate schemes, renewable portfolio 

standards 

Feed-in tariff/premiums 

Mixed 

Countries with auction or tender programmes 

2000 
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RENEWABLE ENERGY - THE MARCH OF THE PRICE SIGNAL 

Market-based mechanisms – eg, renewable energy auctions, certificate schemes, renewable 

portfolio standards 

Feed-in tariff/premiums 

Mixed 

Countries with auction or tender programmes 

2016 
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AN AGE OF PLENTY… 

… AN AGE OF 

COMPETITION 
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GLOBAL NATURAL GAS PRICES 
($/MMBTU REAL 2016$) 

Source:  Bloomberg New Energy Finance 
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US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 

Leverage (total debt to capital %) 

Note: size of bubbles represents net debt position for each company 

 2008  
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US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 

Leverage (total debt to capital %) 

Note: size of bubbles represents net debt position for each company 
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US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 

Leverage (total debt to capital %) 

Note: size of bubbles represents net debt position for each company 

 2010  
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US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 

Leverage (total debt to capital %) 

Note: size of bubbles represents net debt position for each company 

 2011  
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US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 

Leverage (total debt to capital %) 

Note: size of bubbles represents net debt position for each company 

 2012 



15 Michael Liebreich                           BNEF Summit, New York, 5 April 2016                  @MLiebreich 

-60

-40

-20

0

20

40

60

80

100

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

P
ru

d
e

n
t

li
m

it

Insolvency zone

Source: Bloomberg Intelligence; Bloomberg New Energy Finance 

US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 
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Note: size of bubbles represents net debt position for each company 
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US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 
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Source: Bloomberg Intelligence; Bloomberg New Energy Finance 

US INDEPENDENT OIL & GAS PRODUCER SOLVENCY RATIOS 

Interest cover (EBITDA/Interest expense) 

Leverage (total debt to capital %) 

Note: size of bubbles represents net debt position for each company 
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 2015  

$234 bn of US energy junk debt outstanding 

52 companies filing Chapter 11 since start 2015 

69 companies under credit ratings review 
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LNG EXPORT CAPACITY BY COUNTRY/REGION  
(MMTPA) 

Source: Bloomberg New Energy Finance 
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2000 2005 2010 2015 2000 2005 2010 2015 2000 2005 2010 2015

COAL CONSUMPTION BY REGION (MTOE) 

OECD - DECLINING CHINA - FLATTENING NON-OECD EX CHINA - SLOWING 

Year on year % change Year on year % change Year on year % change 

Source:  Bloomberg New Energy Finance 
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BENCHMARK THERMAL COAL PRICES 
($/T REAL 2016$) 

Source:  Bloomberg New Energy Finance 
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Image: various company sources 

Investment Pte 

COAL IN DISTRESS 
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Picture: Thehigherlearning.com 

CLEAN POWER PLAN 

The Clean Power Plan is the 

single most important step 

America has ever taken in 

the fight against global 

climate change 

President Obama 

Speech 3 August 2015 
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Note: PTC extension case assumes 5-year phase-out. 2015 onwards is forecast. PTC is production tax credit. ITC is investment tax credit Source: Bloomberg New Energy Finance 

IMPACT OF PTC & ITC EXTENSION 
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Source: Bloomberg New Energy Finance 

NEW INVESTMENT IN THE US  
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Note: Total values include estimates for undisclosed deals. Excludes corporate and government R&D, and spending for digital energy and energy 
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Wind farms are a disaster 

for the environment. They 

kill the birds. They are very 

expensive in terms of 

energy. They're made in 

China. 
Donald Trump 

Presidential Candidate 
Picture: Michael Nagle/Bloomberg 

TRUMP ON WIND 
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I am very proud that the 

State of Vermont has 

banned fracking. I hope 

that communities all over 

America do the same. 

Bernie Sanders 

Presidential Candidate 

BERNIE ON GAS 

Picture: CNN 



30 Michael Liebreich                           BNEF Summit, New York, 5 April 2016                  @MLiebreich 

Note: Total values include estimates for undisclosed deals. Excludes corporate and government R&D, and spending for digital energy and energy 

storage projects (reported in annual statistics only). Source: Bloomberg New Energy Finance 
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CHINA’S ECONOMY – OFFICIAL STATISTICS 

GDP (2013 USD) 
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RENEWABLE ENERGY PROPORTION OF POWER GENERATION,  
10 YEARS TO 2014 (%) 
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Note: Total values include estimates for undisclosed deals. Excludes corporate and government R&D, and spending for digital energy and energy 

storage projects (reported in annual statistics only). Excludes large hydro, nuclear and natural gas. Source: Bloomberg New Energy Finance 

NEW INVESTMENT IN CLEAN ENERGY IN EUROPE 
Q1 2004-Q4 2015 ($BN) 
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Source: Bloomberg New Energy Finance 

NEW INVESTMENT – SELECTED EUROPEAN COUNTRIES 
Q1 2004-Q4 2015 ($BN) 

Note: Total values include estimates for undisclosed deals. Excludes corporate and government R&D, and spending for digital energy and energy 

storage projects (reported in annual statistics only). Excludes investment in nuclear. 
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PARIS AGREEMENT 

Picture: UNFCC 
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The world must achieve 

greenhouse gas neutrality 

some time in the second half 

of the century 

PARIS – LONG TERM VISION 

Paris Agreement 

December 2015 
Picture: Wikimedia 
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GLOBAL GREENHOUSE GAS EMISSIONS 
(GTCO2) 

Source: UNFCCC, UNEP, Climate Action Tracker, Bloomberg New Energy Finance 
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Note: The area shows energy consumption, proximity to the axes shows distribution of consumption. The cross shows centre of the area. The line is the 

historical trend. Axis based on square scale.  Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 

GLOBAL PRIMARY ENERGY SUPPLY, 2000 (MTOE) 

4,000

2,000

1,000

250

2000

Renewable energy 

Natural gas 

Oil Coal 

Nuclear 



46 Michael Liebreich                           BNEF Summit, New York, 5 April 2016                  @MLiebreich 

Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 

GLOBAL PRIMARY ENERGY SUPPLY, 2015 (MTOE) 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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Note: BNEF adjusted IEA NPS forecast using its own electricity generation and EV demand forecast. Renewables total excludes bioenergy. Source: Bloomberg New Energy Finance, IEA 
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We need an 

energy miracle  

Picture: Bloomberg 

ENERGY MIRACLE 

Bill Gates 

February 2016 
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Picture: Bloomberg 

ENERGY MIRACLE 

Within the next 15 years I 

expect the world will discover 

a clean energy breakthrough 

that will save our planet and 

power our world. 

Bill Gates 

February 2016 
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NEXT GENERATION NUCLEAR FISSION 

TerraPower 

TWR 

Babcock & Wilcox 

mPower 

Terrestrial 

Energy IMSR80 

General Atomics 

EM2 
Note: Not an exhaustive list – excludes Gen IV startups such as Transatomic, Flibe and Upower, and all non-US efforts 

Westinghouse 
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Pictures: company websites 

Holtec 

SMR-160 



55 Michael Liebreich                           BNEF Summit, New York, 5 April 2016                  @MLiebreich 

Image: Joint European Torus 

NUCLEAR FUSION 
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Source: General Fusion 

ITER CADARACHE 

Images: ITER collaborative; Source: various 
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Image: General Fusion 

ENERGY MIRACLE – GENERAL FUSION? 
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Image: Max Planck Institut für Plasmaphysik 

ENERGY MIRACLE – WENDELSTEIN STELLERATOR? 
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Image: Lockheed Martin 

RENEWABLE ENERGY 
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ENERGY MIRACLE? SOLAR 

Source: Maycock, Bloomberg New Energy Finance 
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Images: Gatesnotes.com, D-Light; Source Bloomberg New Energy Finance 

ENERGY MIRACLE – SOLAR? 

$2! 
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IEA GLOBAL WIND AND SOLAR CAPACITY FORECASTS VS BNEF 
GW INSTALLED 

WIND SOLAR 

Source: IEA, Bloomberg New Energy Finance,  
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Picture: Viking/Penguin 

BILL GATES ON THE INTERNET – 1994 

       The Internet has enormous 

potential, but it’s important that 

expectations aren’t cranked too 

high. The total number of users 

is still a very small portion of 

the population. 

Bill Gates 

The Road Ahead 

(written 1994) 
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Image: Microsoft 

BILL GATES INTERNET TIDAL WAVE MEMO – 1995 

      Now I assign the Internet 

the highest level of importance. 

In this memo I want to make 

clear that our focus on the 

Internet is crucial to every part 

of our business.  

Bill Gates 

Memo to Microsoft Staff, 1995 
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276,000 orders 

  

276,000 orders 

$11.6 billion 

TESLA MODEL 3 

iPhone 6 

10 million phones 

$3.5 billion 

Star Wars Force Awakens 

1st Weekend box-office 

$0.5 billion 

– FIRST THREE DAYS 
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Images: Tesla GM; VW; Nissan; Wikimedia Commons 

EV MASS MARKET: $30,000 + 200 MILES RANGE 
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EV LITHIUM-ION BATTERY PACK PRICE 
($/KWh) 
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ENERGY MIRACLE 

If you don’t invest in oil 

and gas, you will see [an 

oil price of] more than 

$200 [per barrel] 

Abdalla El-Badri 

Secretary General, OPEC 
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