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International Energy Agency estimates that an
additional USD 1.1 trillion in low-carbon investments is
needed every year on average until 2050, in the
energy sector alone, to keep global temperature rise
below 2 degrees Celsius.

This implies current investment in GREEN ENERGY Is
only 20% of what it should be!

*Breakthrough Energy Coalition
*Mission Innovation & Clean Energy Ministerial



Global energy finance
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Biggest challenge: what is State’s role?

Set ‘level’ playing field then get out of the way
De-risk (and ‘facilitate’) private sector
Solve market and system ‘failures’

Something ... more interesting?



Narrow view

Romneyomics explained

Th c = The euro crisis: back after its siesta
Economist  Agentinasoilgrab

The science of guerrilla warfare

America’s bagel king

The thlrd industr. al

"Governments have always been
lousy at picking winners... As the
revolution rages, governments
should stick to the basics: better
schools for a skilled workforce,
clear rules and a level playing field
for enterprises of all kinds... Leave

the rest to the revolutionaries.”

(“The Third Industrial Revolution’, The
Economist, April 21, 2012).




Only fixing market failures?

Negative
externalities e.g.

Information
failures

Public goods e.qg.
knowledge, clean

Coordination failures
e.g. pro-cyclical

Imperfect
competition
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Market failure policies don’t explain
General Purpose Technologies

‘mass production’ system
aviation technologies
space technologies

IT

Internet

nuclear power
nanotechnology

green technology



Missions and risk-taking along
entire iInnovation chain

Patent | Invention: functional prototype I Business Validation

Innovation new firm or program || Viable business

N

N
Ll

2. concept/
invention

1. research 4. Product 5. production/

development marketing

T = .
NSF, NIH, Angel investors, VC, S.'BIR, Cor.borate venture
DARPA corporations, InQtel, NIH, funds, equity,
Corporate technology labs, ARPA-E commercial debt
research SBIR, NASA

>  Source frequently funds this technological stage

............................................... > Source occasionally funds this technological
stage source: adapted from Auerswald/Branscomb , 2003



We measure success by how many risks we have been willing to take (with
iInevitable failures) and whether the successes actually matter.
Cheryl Martin, ex-Director ARPA-E

mission-
oriented
finance for
innovation

MEW IDEAS FOR
IMYESTMEMT-LED GROWTH

EDITED BY
MARIAMA MAFFLCATO
AMD CAETAMOD C. B, PENMNA




Private and Public (SBIR) Venture Capital
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hat makes the IPhone so ‘smart’?

NAVSTAR-GPS
DoD/NAVY

Multi-touch screen
DoE, CIA/NSF DaD

-
DRAM cache Click-wheel )
DARPA RRE, CERN, J >
L
s Ty
Lithium-ion batteries
DoE
" 4
s 7
Signal Compression
Army Research Office — First generation iPod
s ) (2001)
’
Liquid-crystal display
NIH, NSF, DoD
\
Micro hard drive Microprocessor
DoE/DARPA DARPA
L

SIRI
DARPA
iPod Touch and iPhone (2007)
iPad (2010)
HTTP/
HTML
CERN
Cellular technology Internet
US military DARPA

Source: Mazzucato (2013), p. 109, Fig. 13
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National Institutes of Health budgets 1936-2011
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Creating missions not fixing markets

NASA'’s mission is to “Drive advances in science, technology, aeronautics, and space exploration to
enhance knowledge, education, innovation, economic vitality, and stewardship of Earth.” NASA 2014
Strategic Plan

“Creating breakthrough technologies for national security is the mission of the Defense Advanced
Research Projects Agency (DARPA).”

“The ARPA-E mission is to catalyze the development of transformational, high-impact energy
technologies.”

“NIH’s mission is to seek fundamental knowledge about the nature and behavior of living systems
and the application of that knowledge to enhance health, lengthen life, and reduce iliness and
disability.”

“The mission of the KfW Group is to support change and encourage forward-looking ideas — in
Germany, Europe and throughout the world.”



Technology risk in clean tech

(venture capital will ride the wave, who will kick/push?)

High
A
- * Wind farms * First commercial plants for
S e Utility-scale solar unproven solar cell technologies
o) » ‘First-gen’ biofuel refineries » Advanced biofuel refineries
S  Fabs for solar cells using e Offshore wind farms
o) established technologies e Carbon sequestration
ey
W
S * Wind and solar components  Energy efficiency software
c of proven technologies e Lighting
— » Internal combustion engines » Electric drive trains
© . - .
.J:::1 e Insulation / building material e Fuel cells / power storage
©  Energy efficiency services  Wind and solar components of
© unproven technologies
T '
Low Technology risk High

Source: Ghosh and Nanda, 2011



Global renewable energy (RE) finance
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Source: UNEP & Frankfurt School (2015): Global Trends in Renewable Energy Investment 2015.




Heterogeneous actors in RE
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Green tech public & private investments (2011)
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Source: Climate Finance Initiative
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Tilting the playing field via Demand

The potential for a new slobal positive sum same

is eauivatent fo SlectnCate Source: Carlota Perez, “Why IT
e Slsofor services and and the green economy are the
real answer to the

financial crisis”, Green Alliance
2012

Internet access is the social
and geographic frontier of
the global market

ICTs are the main
enabling instruments of
sustainable innovation

Full slobal

Green growth
development

Only with sustainable
production and

consumption patterns
is globalisation possible

Revamping transport, energy, products Incorporating successive new millions
and production systems to make them into sustainable consumption patterns
sustainable is equivalent to post-war is equivalent to the welfare state and
reconstruction and the spread of sovernment procurement in terms of
suburbia in terms of guiding profitable demand creation

innovation



A key element to get an energy breakthrough is
more basic research. And that requires the
government to take the lead. Only when that
research Is pointing towards a product thenwe can
expect the private sector to kick in.

Source:

x54bVu

http://www.youtube.com/watch?v

duggU



THE BIG IDEA PROFITS WITHOUT PROSPERITY

THE TOP 10 STOCK REPURCHASERS

2003-2012

At most of the leading U.S. companies below, distributions to shareholders were well in excess of net
income. These distributions came at great cost to innovation, employment, and—in cases

The elephant in the room:
Financialisation

Fortune 500
companies have
spent $2.3 trillion
on buybacks from
2003-2012 (54% of
their earnings),

HEWLETT-PACKARD

. NET INCOME $41B
with another 37% RERURCHASES ™ ,:;:
on dividends. TOTAL ST3E

177% of NI
(William Lazonick, Sl il

$78M

HBR 2014)

MICROSOFT

NET INCOME i‘lﬂB
REPURCHASES $'II4B
DIVIDENDS S71B
TOTAL $185B

125% of NI
CED m'r 31!"
% ETDCK BASED 0%

$0*

#8
INTEL

NET INCOME mn
REPURCHASES ssun
DIVIDENDS $278
TOTAL $87B
109% of NI

EED nmr 3121“
%smcu mssn 62%
$79M

#4

CISCO SYSTEMS
NET INCOME 5543
REPURCHASES rrsB

DIVIDEMDS $2B
TOTAL $7T7B
121% of NI
CEOPAY f:s'm
9/ STOCK BASED 92%
$273M

such as oil refining and pharmaceuticals—customers who had to pay higher prices for products.

#10
GENERAL ELECTRIC
NET INCOME  $165B

REPURCHASES  $45B
DIVIDENDS $87B

TOTAL $132B
81% of NI

EED PA"I" 3125“
% STOCK BﬁSED 25%
$32M
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