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Executive Summary

For 2014, the Green Transition Scoreboard® (GTS) is focused on water, which added $484 billion
to the overall total of $5.3 trillion of private investments tracked since 2007 in Q4 of 2013, 9% of the
overall total and more than either the Green R&D or Cleantech sectors. Global policy makers,
businesses and civic society are realizing that water is critical to environmental, social and human
capital, and must be integrated into financial markets rather than overlooked as an externality.

In addition to Water, the GTS tracks Renewable Energy, Green Construction, Energy Efficiency,
Green R&D and Cleantech, representing broad areas of investment in green technologies.
Including Water, each covers an area of substantial capital investment in technologies which Hazel
Henderson's years of research as a science advisor and which the Ethical Markets Advisory Board
expertise indicate are continuing to contribute to the growing green economy.

Renewable Energy $ 2,587,000,000,000

Energy Efficiency $ 1,103,000,000,000

Green Construction $ 512,000,000,000

Water $ 484,000,000,000

Green R&D $ 363,000,000,000

Cleantech $ 258,000,000,000
$

Grand Total 5,309,000,000,000

The upward trend webve reported since 2009 al
10% of institutional portfolios directly in companies driving the global Green Transition
appropriately updates strategic asset allocation models both as opportunities and as risk mitigation.
This transition strategy is recognized in the 2012 report by Mercer which suggested 40% of
portfolios should be in Green Transition sectors. This consensus validates models indicating that
investing $1 trillion annually until 2020 can scale green innovations and reduce costs in material
and energy efficiencies; wind, solar, geothermal and other renewable energy; sustainable land-use
and forestry; smart infrastructure, transport, building and urban re-design.

Even omitting government and institutional investments, increasingly focusing on growing greener
economies, $5.3 trillion in private investments and commitments puts private investors growing
green sectors globally on track to reach $10 trillion in investments by 2020.

Our definition of 'green’is quite strict, omitting areas such as nuclear, clean coal, carbon capture &
sequestration, and biofuels from feedstock other than sea-grown algae. We look closely at
nanotech, genetic engineering, artificial life-forms and 3D printing on a case by case basis.
Fossilized sectors are becoming increasingly stranded assets as their perverse subsidies are
targeted, as low-carbon regulations are implemented and as oil, coal and gas reserves become
more costly and harder to exploit. Green technologies and systems investments are the next
evolution in finance as we learn more from earth systems science and the satellites tracking the
condition on planet Earth.

GTS data sources include, among many others, well-respected Cleantech, Bloomberg, Yahoo
Finance, Reuters; new UN and other international studies; NASA and individual company reports.
Sources of financial data are screened by rigorous social, environment and ethical auditing
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standards. They can be found in indexes such as Calvert, Domini and Pax World, the PowerShares
Cleantech Portfolio, Dow Jones Sustainability Indexes, London's FTSE4GOOD, NASDAQ OMX
Green Economy Global Benchmark Index, ASPI Eurozone and the many newsletters and stock
reports from around the world we post daily at www.ethicalmarkets.com.

Renewable Energy 7 As installation costs decrease, growth in megawatts brought online continue
to increase, out-pacing most conventional energy sources.

Energy Efficiency T The lowest hanging f r ui t and a fAhidden energy sou
lowering energy needs, using less energy than comparable products/processes or more efficiently

using or lessening materials use.

Green Construction T Even as definitions tighten and this sector continues to be conservatively
under-reported, only counting green construction materials and excluding labor, Green

Construction continues to grow steadily.

Water - Despite being the most important commodity of life on this planet, investment

opportunities in water are often overlooked, and the bulk of water on the planet, being saline, is

largely ignored. Even so, those paying attention are funding steady growth.

Green R&D - Significant Green R&D s h o ws sustainability integrated
strategy, a strong futures indicator for investors. A global commitment to sustainability is shown in

the up-swell in green patents as those for fossil-fueled technologies remain flat.

Cleantech 7 One of the best performing sectors in private markets globally, extreme pollution in

China, Koreads play for supply chain | eader interna

demand for homeland solutions are driving cleantech as a high priority in Asia.
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Part One i Overview

Water in a Global Context
By Hazel Henderson

The issue of providing water for our still growing human population is reaching crisis levels.
Water is vital for agriculture and also key in energy production, as well as thousands of industrial
processes worldwide. Floods and droughts in every region from Asia and Latin America to Europe
and the USA accompanied unprecedented typhoons and winter storms. While none of these
specific events could be linked directly to climate change, the debate surfaced as mainstream
media began to cover these issues from a broader perspective. Accelerating the global transition
to green economies, agreed to at Rio+20 by 191 countries in 2012, not only protects human health
and the environment, but also can ease many geopolitical tensions over fossil fuels, including in the
Middle East, China, India and recent crises in Ukraine involving Russia, the EU and the USA."
Multiple research reports confirm that renewable energy can continue growing even as subsidies
are withdrawn and continue to favor fossil and nuclear power.2 Influential NGOs pressured the
World Bank and the European Investment Bank to phase out their coal plant financing, and also
influenced similar restrictions on fossil fuel financing by the US Export-Import Bank, OPIC and the
Nordic countries. Recently, ECA Watch& NGO campaign on Export Credit Agencies nudged the
OECD to phase out its subsidies to fossil fuels.> Even ExxonMobil has acceded to shareholders
and agreed to disclose the risks associated with its fossil fuel reserves.”

In this 2014 Green Transition Scoreboard® Report: i P1 e nt y !Qowe fodMsa anevater
so vital for humans and all life on Earth. In our latest total of $5.3 trillion now privately invested in
green sectors since 2007, 9% of these investments are in water management and conservation,
well ahead of Green R&D and Cleantech. To date, most o f t h e atteotion hdsbfecused on
supply, protecting water sources from pollution, curbing wasteful use, and recycling the 3% of fresh
water on our planet. Yet 97% of the water on Earth, which is saline, our oceans as well as salty
lakes and brackish wetlands have been ignored in most policy, finance, business and public
debates. At last, long unnoticed research on the 10,000 salt-loving halophyte plants which can
grow in deserts and thrive on seawater is coming to light. Our Green Transition Scoreboard®
(GTS) has reported frequently on the research and promise of saline agriculture,5 noting that

'Cole, Juan. AUkraine crisis s h o wswwurasitieace.ory, March 20d4. een ener gy, O

iLet the Sun Shine, o Clean Energy, The Economist, Mar ch 8, 2
3 Letter to Angel Gurria, Secretary General of the OECD, ECA Watch,March 25, 2014.
“cCardwel |, Diane. fln Shift, Exxon Mobil to Report on Risks t

March 20, 2014.
® Green Transition Inflection Point: Green Transition Scoreboard® 2013 Report, Ethical Markets Media, March

2013; Ho, Dr. Mae-Wanand Pr of . Joe Cummins. @ASaline Agrwweiul ture to Feed
sis.org.uk, Feb. 18, 2013; Bushnel |, Dennis. fASeawater/ Saline Agri
War mi ng, oel-Hak, Moh@raed, Large-Scale Disasters: Prediction, Control and Mitigation, Cambridge

University Press, 2008, p . 212; Gl enn, Edward P. , et al . alr

August 1998.
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halophyte plants can provide humans with food, fiber, edible oils and biofuels. Indeed, the only
biofuels that meet our GTS criteria are those based on algae grown on seawater.

Which Biofuels?

While many early biofuels start-ups in the US have failed, new companies with new
methods and feedstocks have emerged. Some are using genetically engineered organisms and
enzymes; others have gone public or linked up with old oil company giants. Most still overlook the
most abundant resources available for producing biofuels as well as edible oils, food and fiber for
humans: desert lands, sunlight and seawater!

AltEnergyStocksé s r €ilf dlottest Trends in Algaed | i st s I ndi abds Rel i an
Investments in Algae Tec, Algenol and Aurora Al gae, whil e noting S
devel opment agreement with Philips 66 and Syntheti

Solazymed fermentation process is hooked up with Archer-Daniels-Midland to produce a variety of
biofuels products. Heliae licenses its production technology to generate fuels, chemicals,
nutraceuticals, proteins and enzymes for use in agriculture, retail and other markets. French firm
Sofiproteol teamed up with Fermentalg to produce nutraceuticals including Omega-3 oils. In the
US, Kentucky-based Martek Bioscience, now owned by Alltech, is also producing nutraceuticals
and 1,800 tons of al gae per ye arscale plafstuir Australia gkdwg ane 6 s com
optimized strain of saltwater algae. This deep, well researched report includes how algae is used
for scrubbing toxics out of wastewater, to utilize CO, and is highly recommended. Highlights from

NASAG6s Dr. D e noornsent8 u dilcroelvlede i ng bi omass into fuels
major issue is raw capacity and interference with effects on arable land, fresh water, food, fodder,
et c. Cyanobacteria and halophytes solve these conce

Indeed, under-utilized, overlooked plants also mine more metals than all human mining
activities, as | pointed out in Creating Alternative Futuresi n 197 8. Today, pl antsé
metals, phytomining, while simultaneously cleaning land polluted by toxic mining operations are
finding new promoters. For example, some 400 known plants capable of hyper-accumulating
nickel and other metals are being commercialized for water-saving production of metal and
remediation of lands. Patents which locked up such phytomining expire in 2015, allowing new
facilities to begin operation.’

Water-Energy-Food Links

Today, aswater-r el ated risks reach crisis |l evels, t hey
focus on financial risk. In the World Economic Forum& @ Gl ob all Risk in 20140, W
place behind fiscal crises in key economies and structurally high
unemployment/underemployment.® The UN General Assembly Open Working Group on
Sustainable Development Goals (SDGs) cited water and drought issues high on its agenda while

many countriesd todrmadke greansess stawdalbne docus of the SDGs.® The
International Renewable Energy Agency (IRENA) provides a welcome global focus on the needed

BLane, Ji m. AfThe 10 Hottestckd Machd 8014 n Al gae, 0 Al t EnergySt

"Moskvitch, Katia. fA Good to grow, o NewScientist, Mar ch 2]
8 Global Risks 2014, Ninth Edition, World Economic Forum, 2014.

9ﬁSummary of the Eighth Session of the UN General Assembl
DevelopmentGoal s, 0 Earth Negotiations Bulletin, I 1 SD, February
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transition to renewable energy,10 many forms of which will conserve water as well as provide

electricity and better methods of desalination and treatment. Fossil-fueled and nuclear power
plants are prodigious gulpers of water'! i another reason for the shift to renewables. Additional
risk factors focus on rising ocean levels and acidification as CO, emissions are absorbed by
oceans which are heating faster than previous models predicted. This has led to renewed interest
in ocean thermal energy conversion (OTEC) differentials as a source of electricity™® along with
ocean currents and wave energy technologies.

Embracing this broader view, the 14" Delhi  SHARE OF EU WATER USE PER SECTOR
Sustainable Development Summit connected the dots
in February 2014: i At t ai ni ng Energy
Secur it y13 The interdational Gonference on
Sustainability in the Water-Energy-Food Nexus, May
19-20, 2014, in Bonn, Germany, takes the same
systems approach. A NASA-backed research project
at the US National Socio-Environmental Synthesis
Center (SESYNC) presents an even broader view of
a new post-carbon era based on analysis of the rise
and fall of past civilizations.**

Energy production

The Earth System Science program at NASA is
the most comprehensive approach to
understanding how our planet processes the

daily free photons from the Sun, through the
atmosphere and ocean currents, which

combined with geothermal energyfromE ar t h
core, create the conditions for life. A (from EWEA’s Saving water with wind energy)
breakthrough in direct tapping of geothermal from high-temperature magma has been
achieved in Iceland, feeding this energy directly into existing power facilities.” We have
covered the recent rise in use of geothermal energy, and now reports show growing
adoption in emerging economies.'® This daily real-time data on how our planet functions
and our human effects on it must now be cranked into all financial and business risk-
analysis models, as | outline in Mapping the Global Transition to the Solar Age: from

Economism to Earth Systems Science, with Foreword by NASA Chief Scientist Dr. Dennis
Bushnell, who is also an expert on halophyte plants and saline agriculture.

YiSummary of the Fourth Assembly of the-l1Pnttenmartiyof28l4Reénewa
Earth Negotiations Bulletin, 1ISD, January 21, 2014.

11Sanders,KeIIyT.andMichaeIE.Webber. AfEvaluating the energy consumed for wa
States, 0 Environmental Research Letters, 7 (2012) 034034 (11
12Knight, Hel en. 20, 000 megawatts under the sea: Oceanic ste

1% 14" Delhi Sustainable Development Summit: Attaining Energy, Water and Food Security for All, February 6-
8, 2014, http://dsds.teriin.org/2014/index.php.

“Ahmed, Fafeez. AThe global tivwwvei tiaom ®vioppuitmn@np @i Mtheh Sz aadi
18, 2014.

15Ayre, James. il cel and: Maj or Green Energy Breakthrough Usin
February 5, 2014.

®Cichon, Me g . iGeot her mal 2014 Outl ook: AsewdBeENeagy ket Sl ows,
World, February 18, 2014.
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Salt-water Agriculture

Bringing desert areas into food, fiber and fuel production by employing saline agriculture
and thousands of salt-loving plants is now the lowest hanging fruit along with energy efficiency for
humanity to address its myriad crises of tunnel vision: inequality, poverty, pollution, food, water,
energy and political conflicts. Desert-greening science has been quietly maturing for decades with
experiments in many countries in the Middle East, as well as in China, Mexico, and arid areas in
the USA. Today, business plans are emerging, such as DESERTCorp6 ,sinitiated by the Planck
Foundation in Amsterdam, as well as the work of Dr. Carl Hodges in Egypt and the USA'; Dr.
Al | an S3avooyringtiuge in Zimbabwe and Australia and the Grasslands Project in South
Dakota, USA, with the Capital Institute™®; the research of Dr. Mae-Wan Ho of ISIS in Britain; Dr.
We s J a c kasdInsbtige in Kansas, USA; Janine Benyus at Biomimicry 3.8; Gunter Pauli at
ZERI; physicist Fritjof Capra, with whom | co-authored Qualitative Growth (2009), and many other
projects. We are proud that these scientists serve on Ethical Markets® Advisory Board.

A biofuels breakthrough was announced, January 2014, in Abu Dhabi that Boeing,
partnering with the United Arab Emirates (UAE), is producing biofuel for jet aircraft from algae
grown on desert land, irrigated with seawater. This Sustainable Bioenergy Research Consortium

( SBRC) is affiliated with the MASDAR I nstitute. Di
become a leader in researching desert land and seawater to grow sustainable biofuel feedstocks
with potenti al appl icati on’ Othen airlmés haee rreseprehing less o f t he

sustainable forms of biofuel, but all seem to find that oils from tar sands and shale are too dirty for
jet fuel and that oil companies seem unwilling to refine these dirty oils to the standards needed for
aviation since they see the market as too small.?

Meanwhile, worries about shale fuels, their huge water requirements, methane emissions, pipeline

leaks, earthquakes and other environmental
problems include the multiple explosions of oil-
carrying railcars.?* The much-promoted US shale
boom requires constant drilling, such as the
25,000 new wells a year needed in North
D a k o tBakkes field to maintain output.”? Even
more hazardous are plans to set fire to huge
amounts of buried coal and release its methane
content in underground coal gasification for
power plants.”® The sheer destruction caused by
digging in the earth for our energy, instead of
harvestingthe Sunds f r e s matdhaedtoy n s

Ron Tandberg

7 http://www.seawaterfoundation.org/index. html

BAField Guide to Investing in a Regenerative Economy: Gra
2010.

YABoei ng, United Arab Emir8ief ukbar f nems Decsektt #| dat e ®t Ma

January 22, 2014,
20 ~

AExcl usiivBeo eriempgorrteveal s 6t he bi gges twwhenegypostbuy ough i n bi of
February 8, 2014.

21Philips, Mat talte wa o fBToroani,nd0s Blhoomber gBusi nessweek, February
2Zisaudi America: the economics of shale oil,d The Economi
23Pearce, Fred. fiBeyond Fracking, o NewScientist, February
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the damage caused by industrial mining of metals and minerals rather than employing plants in
phytomining enterprises, as mentioned in Water-Energy-Food Links.

Fragmented Industry Responses

Industrial responses to the water, food and energy dilemma have been incremental. We
reported on some creative projects to substitute and reduce water use in our 2013 GTS report.*
Big beverage companies Pepsi, Coke, Dr. Pepper, pushed back against new restrictions on sugary
drinks proposed on health grounds in California. Coca-Cola is helping to repair national
watersheds that also supply its own bottling factories, announced September 2013 by President
Steve Cahillane and US Agriculture Secretary Tom Vilsack.”> These water restoration projects in
New Mexico, Michigan, California and Colorado all also provide water to Coke bottlers. Meanwhile,
Governor Jerry Brown of California declared a drought emergency in January 2014, and President
Obama announced $183 million in aid on February 14, 2014.*° Br azi | 6s -poéed hydr o
electricity is facing reservoirs 37% below capacity due to severe drought and rising consumption.27
All of these efforts still focus, as do all water technology companies and projects, on that 3% of
fresh water T while still ignoring the huge possibilities of desert greening using 97% ofour pl anet 6 s
saline water.

At the same time, the oceans are being over-heated, by absorbing CO,, over-fished and
pollutedbyhuge fAgyreso of discarded pl astSodagsNGDsande aci di ty
voluntary efforts lead in addressing these issues, such as Vancouver-based Upcycle The Gyres
(www.upgyres.orq) and EU-based groups including Waste Free Oceans
(www.wastefreeoceans.eu). The wor |l dds oceans -gwingeresoud, pravidilgy our i fe
40% of the planetds oxygen and mor e prstiblesupplyoft han beef,
renewabl e energy as the planet 6 smotioa pnol bceamoulrents fAbatteryo
to produce electricity is now the business of many companies including Pelamis Wave Power,
Verdant Power, Ecomerit and others. Oceans now warming from this CO, absorption28 have
revived interest and new companies in ocean thermal energy conversion (OTEC) and producing
electricity from the temperature differential between warm surface and deep ocean water. The US
Office of Technology Assessment reported on OTEC in 1978 during my tenure on its Advisory
Council. *°

Outside-the-box business models include Keurig Green Mountaind §KGM) $11 million
grant to NGOs to help meet targets of providing clean water to a million people worldwide by
2020 The University of Floridadés new Water Footprint too

4 Green Transition Inflection Point: Green Transition Scoreboard® 2013 Report, Ethical Markets Media,
March 2013.

Bward, Jennif«€olladmsz neiwCdoa mul a for water stewardship: gover
Guardian, February 5, 2014.

26Onishi,Norimitsuand Davenport, Coral . i Obama rArcrkeewnn cCad i Aiod nfi ar, OD e
York Times, February 14, 2014.

27ﬁRadmecked,(‘) The Economi st , February 15, 2014.

BHiGl oba Warming: Who Pressed the Pause Button?d, The Economi

% Renewable Ocean Energy Sources: Ocean Thermal Energy Conversion, Office of Technology Assessment,
Congress of the United States, May 1978.

30ﬁKeurig Green Mountain Pledges $11M to NGOs Working to Solwv
Brands, March 21, 2014.
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and reduce their water use.** Another approach is Free Is Better which distributed free water in

recycled bottles which take 10 years to degrade (compared with PET plastic bottles which degrade
in 1,000 years). The free bottles are distributed
Their Project O seeks to make public water fountains more beautiful and available, backed by
advertising giant M&C Saatchi. In cooperation with several city councils in Melbourne, Yarra Valley
Water (YVW), a water utility company,l aunched their fAiChoose Tapod campai

Whole-systems Approaches Needed

Todayofsr asagmdrnted fisiloso of human attention and

with systems approaches. We can now see our global problems from the perspective of Earth and

the Sun as two linked interactive planetary bodies i whose real-time interactions are visible by our

satel lite .6 yieseearthobsetviag satdlites, 120 of which are from many countries,

orbit in space i beaming to policy-makers, finance and business the real conditions of humanity

and all life on Earth. These broader perspectives illuminate investment decisions at Ethical

Mar ket s r esear ch FidiognHBthical dlphae sf @m diss et -sporsarealdyer s c o
Endobility.**

Thus, many business groups now admit that the
Age of the Anthropocene iggest risks to our common future are not financial
cE e, Fee g T risks, but the real world risks humans are creating
in this Age of the Anthropocene, evidenced by the
space junk orbiting the earth, as well as failures of
leaders and the current business culture.*®
Corruption was a main driver of the 2008 financial
collapse, and the LIBOR and similar benchmark-
rigging scandals of today, together with high
frequency trading (HFT), still overhang global
financial markets with enormous risks.**  Similar
s § o 4 risks came from the uncertainties created by
: e~ R . gridlocked politicians, many inept negotiators
Satellites, Boosters and Debris inexperienced in diplomacy. Others are busy
FE R o L iR e e o) battling ideologies with financial war chests from
special interests, clinging to their subsidies or blocking legislative progress toward more equitable,
cleaner, energy-efficient green economies.

BusinessWeek editorialized on these blockages to progress on renewable energy and
climate change by deTheRadtbrimngSttatee sE?S@a‘eperAanedaﬁsisiot a. o
macroeconomic models in US national accounts such as GDP illuminate the error | described in
The Politics of the Solar Age (1981, 1988): the omission of energy as a basic factor of production,
along with land and labor. This has allowed generations of investors and policymakers to overlook
the basic laws of thermodynamics, and treat energy only as secondary, within this flawed price

®iweb tool successfully measures farmsdé water footprint, o
32 Finding Ethical Alpha, May 12-13, St. Augustine, FL, http://www.endobility.com/#!fea-home/c2058.

% Bonime-Bl anc, Andrea. e WGl ppadtEtrhiick stnobody tal ks about
February 5, 2014.

¥Henderson, Hazel. fAGlobal Finance Lost in Cyberspace, 0o |
%Hmswmm Mar k. iThe Petro States of America, 0 Bl oomberg Bu
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system. I have

cont i
Laitner in his report of July 2013.% This report lays to rest the so-c a | | e d

attention to
fJevonos

nued to draw

was based within the faulty price system, as we have noted in the 2013 GTS report. A 2014 report
from ACEEE finds that 50% energy savings in the residential sector can be achieved through deep

energy retrofits.*’
Breakdowns Drive Breakthroughs!

However, since breakdowns
generally drive breakthroughs in
human affairs, we find the outlook for
renewable energy in 2014 and beyond
is optimistic. We at GTS predicted this

Atipping p o Augusto 20138
Update. New financing has led the

way, driven by the self-inflicted losses
of centralized, fossil-fueled electric
utilities we covered. The vulnerability
of grids to sabotage is now recognized
even by the Federal Energy Regulatory
Commission (FERC) as requiring more
dispersed energy, exactly what local

Unless we get prices and policies right, a cost-effective
clean-energy transition just will not happen.

trillion USD 19 5 trillion USD

billion usD 523

88 viltion usp

euritco, 50 7.1 Eursco,

usprn1 112 24%

Tracking Clean Energy Progress 2013
International Energy Agency

micro-grids and decentralized solar, wind and efficiency provide.*® An OECD-IEA report in 2014
finds that utilities need not block renewable power, but can integrate up to 45% without significantly

increasing systems costs.*

Energy storage is getting more attention, particularly by the US

Department of Defense which has spent $145 million annually on energy storage programs since
2009.”° Special Master Limited Partnerships (MLPs) and REITS, together with crowdfunding such
as that of MOSAIC*, along with tax credits, are now mainstreaming renewable energy finance, led
by solar PV and CSP models, now cheap enough to be competitive with coal and nuclear.

Energy expert Jigar Shah sees extraordinary growth in solar through 2016 projecting

t his

b :

Paradoxo

bet ween 7,000 to 8,000 megawatts in 2016, fiwhich coul
2016 alone, 0 sa yas’vattS).ﬁzalr’lstitutidnal lavestof rdports in grebruary 2014 on the

explosive growth of solar rooftop securitization worldwide. “® SunEdisonodés Yieldco | PO rej
a financial innovation that can capture value increases by retaining solar projects rather than selling

them of f, such as the added $158 million it added t
®¥Laitner, John A. @ASkipo. ALinking Efficiency to Economic Pr
Robustness of the Ameri can Ec on gyrkifficieat Edomomy (ACGEEE), Counci | for an
Washington, DC, July 2013.

Cluett, Rachel. A50% Energy Savings In The Residenti al Sect
¥Wood, Elisa. AHow Do We Really Protect the Grid from the Ba

March 24, 2014.

3% The Power of Transformation -- Wind, Sun and the Economics of Flexible Power Systems, OECD-IEA,

Renewabl e

Il nvesto

2014.

YHAGrid Energy Storage, 0 US DOE, December 2013.

““Runyon, Jennifer. OuRé mowaliloe RPOdrMgys Decidedly Optimistic,?o
Magazine, February 11, 2014.

“Font, Vince. fAThe Solar Energy Outlook for 2014, 0

“Stone, Nichol as. fiSeeing thberykPllght, 0o I nstitutional
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gaining more investments for renewables, such as that issued by Pattern Energy for Wind Farms in

2013, and those of Brookfield Renewable Energy Partners and Hannon Armstrong. SunPower,
Canadian Sol ar, Jinko Solar and FY other fSodesancludar e al s
cooperatives such as lowa-based Farmers Electric Cooperative (FEC) with 640 owners, rated the

most reliable utility in lowa.” New financial models are covered in the Cornerstone Journal of

Sustainable Finance and Banking.

Even former US Treasury Secretary Robert Rubin |
statedt hat ficl gemaitse tchheani ssue of our dayo at the UN Sun
former New York Mayor Michael Bloomberg, former Treasury Secretary Hank Paulson and a group
of hedge fund and private investors, January 2014.° Carbon sequestration of power plant
emissions is still costly and reduces output by 20%.*" Calls for geo-engineering projects are
gaining a hearing, such as Solar Radiation Management (SRM) to release thousands of tons of
sul fur dioxide into ™% eThe® aprojedisoame hmhlynrisky pahde pose.
unknowable threats. We at GTS show all the easier, safer alternatives now available in our
Principles of Ethical Biomimicry FinanceE , citing many such companies p
opportunities. Research on the efficiencies of solar cells is advancing rapidly, based on biomimicry
designs. New approaches to more efficient rechargeable batteries include breakthroughs in flow
batteries and other designs based on using viruses™ i not so far out now research has shown that
viruses are key in producing fusion of multi-cell organisms and thus the evolution of many life-
forms.”* Battery advances, coupled with distributed solar and wind power as well as efficiency
gains continue to challenge utilities and their profits.** Existing grids can be used in parallel to
conduct DC (direct current) electricity much more efficiently and with less losses than existing AC
(alternating current).”®

Further evidence that the fossil-fueled Industrial Era is waning comes from an outrageous
proposal by Daniel Abbasi of Game Change Capital, Stamford, CT, a private equity firm. Abbasi
proposes that if one-fifth of fossil fuel reserves must remain in the ground, then governments could
collect carbon taxes and instead of returning them to taxpayers, they could give them to investment
firms to fAi nc e shiftihgvthez poitfolias Hoegneenisectors™ such as we track in the
GTS. Another indication that the shift to the Solar Age | have predicted is now well underway!
Many leaders now agree that the risks we humans have created for ourselves can be addressed by

“Mo nt gomery, James. ASunEdi son Launches Yieldco to Uneart
Energy World, February 19, 2014 (disclaimer: Principals of Ethical Markets Media are invested in Hannon
Armstrong.).

“Farrell, J®dtnar iThiel #ly is in é lowa?,0 Renewable Energy
*®Rose-Smi t h, | mogen. AfPeople in the News: Ri sky Business: R
February 2014.

““Bahic, Catherincar boin, oo kNeupS cyiadudt i st, March 8,

“8 Civil Society Meeting on Geoengineering, Washington Geoengineering Consortium, November 4, 2013.

“Van Cal mthout, Martijn. iEarth warms up quickIly as art.i
18, 2014.

®psaunder s, Pe thee. Fil ®on mBga twietrhy ,t0 | n s thitpt//wmwe- o f Science in ¢
sis.org.uk/index.php, March 12, 2014.

51Moskvitch, Kati a. AGrow your power source, 0 Né&@wScientis
No skin or bones either, 0 NewSci enti st , March 1, 2014.

“fiDevol ving Power, o The ,E6nomist, March 8, 2014

®fcan Paral | @l Tleicnhenso |Megeyt Quarterly, Th6 Economist, March
*Abbasi, Dani el . # Alnshtatibral Infestor, Fébluane20iat i ves , 0
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shifting from unsustainable technologies and overuse of resources to investing in the global
transition to cleaner, more equitable, knowledge-rich green economies. We welcome CERES
ACl ean Tr il I®Maewedastha Nafuli Cgpital Leaders Index (NCLI) from GreenBiz and
UK-based Trucost.”® We rejoice that the OECD, with 34 advanced country members, is fully on
board with this global transition we cover with its global Green Growth Knowledge Platform.”” My
Mapping the Global Transition to the Solar Age® provides a broader planetary context based on
earth systems science (downloadable from www.icaew.com and www.ethicalmarkets.com).

%5 hitp:/www.ceres.org/issues/clean-trillion/clean-trillion

*Makower, Joel and Mattison, Richar d. Cdipdrate Sustanabiitgapi t al Leade
Leaders, o Green Money Journal, March 2014.

57 Green Growth Knowledge Platform, www.greengrowthknowledge.org; One of its advisors is Simon Zadek,
also on the Judges Panel for our EthicMark® Awards for Advertising.

*8 Henderson, Hazel. Mapping the Global Transition the Solar Age: From Economism to Earth Systems
Science, | CAEW and Tomorrowds Company, London, February 2014
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Part Two i Sector Data

Sectors Covered

The Green Transition Scoreboard® (GTS) tracks private investments growing the green
economy worldwide since 2007, totaling in Q4 of 2013 $5.3 trillion. The Green Transition
Scoreboard® tracks six sectors: Renewable Energy, Green Construction, Energy Efficiency,
Corporate R&D, Cleantech and this year adding Water. Of the top ten global trends for 2014,

ii naction on climate changeo and fApersistent struct
growth in green sectors,as wel | as addressing the remaining eight
in economic policieso and®fAwidening income disparit.i

Sector Totals

$258
$363

u Renewable Energy
u Energy Efficiency
. Green Construction
u Water

. Green R&D

= Cleantech

US$ Billion ©2014 Ethical Markets®

Governments and investors at all levels are turning their focus to growing greener
economies as evidenced by the increasing number of conferences geared toward investing in
green ventures, whether they name investments impact investing, values investing, alternatives
investing or socially responsible investing. Focusing on the institutional level, we have long
recommended investing at least 10% of institutional portfolios directly in companies driving the
global Green Transition which provides a way to update strategic asset allocation models both as
opportunities and as risk mitigation. For example, we recommend institutional investors shift from
fossilized sectors which include increasingly stranded assets as low-carbon regulations are
implemented and oil, coal and gas reserves become harder and more expensive to exploit.

®AOoutl ook on the Global Agenda0l2014, 0 World Economic Foru
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CERES is leading in this shift

. . IR . Emergent Risk Climate change poses a potential future issue
wi t h Clean gTrilligho c amp ai . g { sep °
invest $36 trillion, in addition to current . Reputation _ A positive stance on climate change is important
investments, in clean energya an Internal Sustainability Eco-efficiency entails dealing with climate issues
average of $1 trillion per year for the (direct effect) security Ensuring business continuity
next 36 years. The Clean Trillion focus Cost Efficiency Reducing energy use to save money
from the business side is on supply Carbon Footprint Attention to in-house emissions
chains and from the finance side on - , R :
. . . . . Hurricane Client exposure to this peril in particular
managing climate risk in investor . — S —
.60 LLELOE) Other Extremes Client exposure to specific perils
portfolios. (indirect {
effect via Other Impacts Climate change seen as a general risk to clients
This transition strategy was c:ients o Liability Possibility of liability claims against clients
clients’ | 1
recognized in the 2012 report Dy assets) GHG Regulations | GHG-related regulations may affect clients/assets
Mercer which suggests 40% of Behavior Change | Carbon intensity of activities may mitigate or elevate risks
pOfth|IOS should o1 be n Green Insurer Climate Risk Disclosure Survey: 2012 Findings & Recommendations
Transition sectors. This growing CERES, March 2013
consensus includes several fif o-ssi |

freeo pezoand veliodtes madels indicating that investing $1 trillion annually until 2020 can
scale wind, solar and other renewables, energy and material efficiency, green construction,
cleantech, corporate R&D, sustainable land-use, smart infrastructure, transport and urban re-
design to accelerate the Green Transition globally, scale these innovations and reduce their costs.
While the GTS tracks highly targeted sectors within the green economy, there is $13.9 trillion of
assets under management incorporating environmental, social and governance factors in
investment selection.®®

What's Included

The Green Transition Scoreboard® sectors: Renewable Energy, Green Construction,
Energy Efficiency, Corporate R&D, Cleantech and Water represent broad areas of investment in
green technologies, many overlapping. Each covers an area of substantial capital investment in
technologies which Hazel Henderson's years of research as a science advisor and which the
Ethical Markets Advisory Board expertise indicate have contributed and are continuing to contribute
to a sustainable future.

Companies, organizations and the sources of financial data included in the GTS are
screened by rigorous social, environment and ethical auditing standards. They can be found in
indexes such as Calvert, Domini and Pax World, the PowerShares Cleantech Portfolio, Dow Jones
Sustainability Indexes, London's FTSE4GOOD, NASDAQ OMX Green Economy Global
Benchmark Index, ASPI Eurozone, Principles of Ethical Biomimicry Finance®, as well as the many
newsletters from around the world we post daily at www.ethicalmarkets.com. GTS data sources
include the highly respected Cleantech, Bloomberg, Yahoo Finance, Reuters and many UN and
other international studies, reports such as the Roen Financial Report, StockSmart and findings

60 http://www.ceres.org/issues/clean-trillion/clean-trillion

o "Through the Looking Glass: how investors are applying the results of the climate change scenario study,"
Mercer, LLC, New York, 2012.

62ﬁBeyond Fossil Fuel s:

London, UK, July 2013; www.gofossilfree.org.
®hHGl obal Sustainabl e |

The I nvest ment Case for

nvest ment
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from CSRHub, as well as individual company reports. Also tracked are the latest auditing
standards for sustainability, including IIRC, SASB, ICAEW, Tomor r o wd s, LGny iRipaace
and others.

New to the GTS is inclusion of green bonds. Traditionally, green bonds have been issued
by international financial institutions for governments and, hence, could not be included in the GTS.
Green bonds now have entered the corporate bond market, showing phenomenal growth, with
leaders such as Toyota and Unilever. SEB forecasts green bonds will represent 10-15% of the
corporate bond market by 2020.% Emergence of green bonds can facilitate improvements in
infrastructure as banks back away from long-term loans creating an opportunity for new entrants
such as insurers, endowments, pension funds and sovereign wealth funds.® Opportunities are
opening for smaller investors as green bonds become available in sufficient quantity and liquidity to
generate retail options such as Exchange Traded Funds.®®

What 6s Omitted

The GTS focuses on private sector investments, thus government funded projects and
initiatives are purposefully omitted. Sustainable technologies suffer from the misperception that
they cannot stand alone, reinforced by campaigns by fossil fuel companies that miscast the
percentage of subsidies to renewable energy, which in reality go to fossil fuels.”” ®® The GTS
purposefully omits government funded projects and initiatives so as to bypass the continuing
political debate over the allocation of subsidies. When government funding is part of a larger
project, the research team has removed, in as far as is transparent, the portion of investments from
government funds. In sectors for which separating out government investments is a challenge, an
appropriate amount of the capital expenditure has been left out of the total. Even with the removal
of government investments, the GTS still exceeds $5.3 trillion, proving that green technologies are
competitive i randtare draagdcheaparaharknneidlear power,69 as well as coal and oll
when their external costs are included.

Our definition of 'green' is quite strict, omitting clearly unsustainable sectors as well as
certain technologies having unsubstantiated claims, negative EROI or unexplored or untested
consequences.

Despite arguments made that nuclear energy is a sustainable option, EROI from mining,
enrichment, processing, transportation, and waste disposal and decommissioning costs are
infrequently counted. Nuclear has enormous taxpayer subsidies, showing that nuclear is neither
environmentally sound or sustainable. In the US, President Obama and Congress continue to
secure loans to nuclear power by the Price-Anderson insurance provision of government
underwriting, again because the market cannot internalize the risk. " China still hopes to become a
global exporter of new designs, but its experimental projects introduce new concerns. Construction

64ﬁSpring in the air, o The Economi st, March 22, 20
®AA long and winding road: Infrastructure financi
®Kidney, Sean. fAFirst Green Bonds | nde x Marchu7n20Me d
57 Renewables Global Futures Report , REN 21, Paris 2013.

% sills, Ben. "Fossil Fuel Subsidies Six Times More than Renewable Energy," Bloomberg News, Nov. 9, 2011.

% Blackburn, John (former chancellor of Duke University). "Solar and Nuclear Costs i the Historic
Crossover," NC WARN, July 2010.

0 "price-Anderson Nuclear Industries Indemnity Act," Title 42 U.S. Code, Ch. 23.A.XIII (2006).
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on a pebble-bed model reactor mu st go beyoed pGtetypenany ds abar
which cost $7.3 billion to decontaminate.” Chi naés ef f or t sontinues tc dagitalize ener gy

on the countryds | e adThdirnew$-gelargplan nmoes furthgr in thid direction,o n .
embracing the ficircul ar byetheowoddnEganomio ¢-arwenl anddthie €lilen s s e d

MacArthur Foundation’® and by Dr. Mae-Wan Ho, 1SIS.”

We omit coal carbon sequestration (CCS) due to its major government subsidies and huge
costs, according to an MIT CCS study which projects costs would rise from the current 5 cents a
Kwh to 8 cents (not including coal subsidies and externalities) from conventional energy sources.”*
> still unproven, CCS would reduce the efficiency of coal-fired plants by as much as 40%."%"
The rush to shale-fractured natural gas in the USA can reduce use of coal since its burning emits
50% less CO,, but these shale-gas deposits incur risks to water supplies and methane releases
that increase their CO, emissions. Recent efforts to set fire to underground coal deposits to
capture their methane are even more hazardous.”

Biofuels are omitted even though their use worldwide is growing, and our Part One i
Overview puts their use in a broader planetary context. While local use of biomass recycled
sustainably on small farms and other traditional uses in developing countries will continue, too
much is invested in industrial-scale facilities and exporting, as well as in genetically modified
microbes to produce fuels T dubious propositions for long-term sustainability. Research indicates
that increasing production of crops, even inedible grasses, still requires water and land better
suited for range or agriculture food production. Many corn-based ethanol plants have closed, and
some $50 billion of US subsidies have been reduced but should be phased out along with
mandates for 10% ethanol in US gasoline. The future of transport is more likely to be electrically
powered as super capacitors which store electricity differently from batteries are used in electric
and hybrid cars to store braking energy.79 As noted in Water in a Global Context and the Water
sector, exceptions are made for biofuels from algae or halophyte plants grown on seawater.

Several emerging technologies have been purposefully omitted either because of
controversy or lack of consensus that they will make a long-term contribution to sustainability.
Most proposals for igeoengi neer i ng o-calleds Solar Radiationt Managesnent are
critiqued in the Part One I Overview as risky and speculative. Nanotechnology may be appropriate
in particular projects if further research concludes it is sustainable, without detrimental effect to life.
Particularly worrying are the nanotech particles already present and untested in our food supply,
cosmetics and household products.80 3-D printing has enormous potential, however its use to
manufacture destructive products such as weapons and the toxicity of its many chemical

"fChinads Nuclear Muscle, o BIlMacmB2013gp.1lBusi nessweek, Feb. 25
“ATowards tBEeoomy ud aEl | en MacArthur Foundati on Report, v ol
" Ho, Mae-Wa n Circilar Economy at Davos, 6 Sci ence and Society, April 2013.

™ Hamilton, Michael, Howard Herzog and John Parsons. "Cost and U.S. public policy for new coal power
plants with carbon capture and sequestration,” Energy Procedia 1 pp. 4487-4494, 2009.

5 "Dig Deep." The Economist, June 21, 2008.

® Hamilton, Michael, et al., op. cit.

" Us Budget FY 2012.

"8 pearce, New Scientist, op. cit.

“AExploring Super Capaci t orwsw.sdciencedaiypconn Feb. 18 2083 r St ruct ure, 0

®pel | , Br i t a.-Thé Ehaironimengal Mdganire,,va. X8I, no. 6, December 2012.
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components require prudent observation and inclusion only on a case by case basis. For similar
reasons, we exclude genetic engineering and artificial life-forms.

Notes
1 International investments are reported in US dollars, subject to fluctuating exchange rates.

Renewable Energy

Investments in Renewable Energy include private technology development, equipment
manufacturing, project finance and M&A activity. The sector is divided into current investments by
year of funding and future commitments. Many of the current investment numbers are based on
global trends reporting by Bloomberg New Energy Finance under contract with UNEP®" as well as
other international studies. This is the largest sector in this report which from 2007 to 2012 reached
$2.6 trillion in investments and commitments.

US$ Billion Renewable Energy
400 -
350 -
300 - 334
250 -

200 - 224 210
150 -

170
100 -
i N
0 T T T T T T T

2007 2008 2009 2010 2011 2012 2013
©2014 Ethical Markets® Year

267 282 283

Perceived declines in the Renewable Energy sector are due to changes in commitments as
projects come online with lower-than-budgeted installation costs or are abandoned. For example,
the $542 billion Desertec project (a Club of Rome initiative to provide 15% of energy needs to the
European Union from the Sahara) is included in the commitments section even as work is now
proceeding in Saudi Arabi a, Mor o d®o ,pr Dummit ®ida baynd atpl
will be modified as projects come to fruition.

8 McCrone, Angus, Eric Usher, Virginia Sonntag-O'Brien, UIf Moslener, Jan G. Andreas and Christine
Grining. "Global Trends in Renewable Energy Investment 2011," United Nations Environment Programme,
Frankfurt School UNEP Collaborating Center and Bloomberg, 2011.
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Total installation of renewable energy by 400 T Globa) reneyable power capacites (excludine )R
megawatt continues with an upward trajectory.

Commitment numbers have been compiled 300
project by project from daily monitoring by Hazel (1) Rerewable power excluding hydro
Henderson, online research and other sources, posted
at www.ethicalmarkets.com on our Green Prosperity, 000

Energy Efficiency, GreenTech, SRI News, Trendspotting
and Earth Systems Science pages. Future
commitments include those from big US banks such as
Bank of America, Goldman Sachs and Wells Fargo

100
/ (3) Biornass
which have committed $50, $40 and $30 billion e e T

i (4) Solar PV
reSpectlver.83 /(5) (ieotherr‘fal
O ............ v
T T T T T T T T

2004 2005 2006 2007 2008 2009 2010 2011
Good News for Growth Year

Ranewable nower capacity (GW)

Important to the Renewable Energy sector is the growth of renewable energy in developing
countries, as the percentage of investments in Europe and the US steadily decline.® A huge
number of renewable energy auctions in emerging economies support the growth trend. For
example, in countries and regions such as Brazil, South Africa, Japan, the Caribbean and the
Middle East, a government will commit to a certain capacity, say 200MW of offshore wind, and
accept the most competitive bid.%

W First Solar Gross Profit Margin (Quarterly)
. .. W SunPower Gross Profit Margin (Quarterly)
Pal’tICU|aI’|y fOI‘ SO|ar, the Gl‘een Trans|t|0n ® Canadian Solar Gross Profit Mm‘)‘m (Quarterly)
is having the affect predicted by the models used in |27 G rrot o ooy

our research. While dollar amount investments in
solar have declined, the number of installed
megawatts has increased significantly because
installation is significantly cheaper. In the US, for
example, more solar has been installed in the last
18 months than in the previous 30 years. Installed
solar PV in 2013 was up 41% over 2012 and nearly
fifteen times the amount installed in 2008.%°
Globally, two-thirds of solar PV capacity worldwide
has been installed since January 2011, and the
price for solar PV modules has fallen 62%.%

Feb*13 Apr 13 Jun'13 Aug'13

I@]""WFW Dec 28 2013, 4:06PM UTC. Poweredby YCHARTS

82 Renewables 2013 Global Status Report, Ren21 Secretariat, Paris, 2013.

¥iBank of America Announces New $50 Billion Environment al B u
Newsr oom, Junelldiman2 l2; $M® bl n clean energy investment pl an
iwells Fargo: $30 Billion in Green Economy Loans by 2020, 0 S
“hHRenewabl e energy country attracti v,éssue3bs indices, 0 Ernst &
¥see for example, Nielsen, Skeplian. Remdambi ea EGetr gy8RAuknhqguoinrs
Bloomberg.com, Jan. 18, 2013.

%HUS Sol ar Mar ket I nsight Year in Review 2013, 0 SEI A, Was hi

87Lacey, Stephenal iZb8ads P¥f HasoiBeen Installed in the Last 2.
August 13, 2013.
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One in three Americans are willing to join a campaign to convince A Zogby Analytics poll of US homeowners

elected officials to increase Energy Efficiency/the use of Renewable in January 2014 found 88% believe
Energy to reduce America’s dependence on fossil fuels. renewable energy is important to
#Doing fnow B Definitely would do it Americads future; 69% want
OProbably would do it ODK/Ref . . . apeas
SProbably would noldot S0efintely would not do while 75% disagree that electric utilities
should be able to block customers from
Join a campaign to convince elected officials to
laws i i ffi nd th b " i i
e e e B 2% 29% installing sglar power, esr;ergy storage gnd
deperclence on fosst Riets other onsite systems. Corroborating

these findings, 91 communities in lllinois

Join & campaign to convinc elected officlals 1o [lll - . provide 100% renewable electricity to their
take action to reduce global warming = . S residents 89

0% 50% 100%

Asset managers, particularly at pension

How willing are you to join a campaign to convince elected officials to pass laws increasing energy efficiency and the use

of renewablo energy, as a way to reduce America’s dependence on fossil fuels? fu nds are be|ng Stressed by |abor unlons
How willing or unwilling would you be to join a campaign to convince elected officials to take action to reduce global .
warming? and student movements to redeploy their

Base: Americans 18+ (n=830). November, 2013,

portfolios from big fossil-fuel and nuclear

projects to renewable energy companies. Ret r ai ni ng for such portfolio man
bottom | ined analyses is now o fiersity andl otlaet coutsesot | andés
Ethical Markets-Endobility research conferences, Finding Ethical Alpha, deepen information for

asset managers in earth systems science and biomimicry.

Fossil Fuels Slow Decline

Despite support for reducing subsidiesvoi ced by David Lipton of the
reform can lead to a more efficient allocation of resources, which will help spur higher economic
growth over the longer term,5° mal-

Surface Area Required to Power the World ; .
investments in petroleum, coal and gas

S A continue, which the IMF estimates at $1.9
o N i . il trillion worldwide through direct subsidies,
pr— P V consumer rebates and avoided taxes on
' » umare g Jumem o olltion.® Concentrated mostly in - the
nu”m:‘:""m! "R - Middle East, Asia, Central Europe and
S S Aemionta? countries of the former Soviet Union,
.zlmw\ np— subsidies have risen 40% in the Ukraine
HEnehe 4 ) st since 2007. The IMF projects that removing

iy fostmre i . energy subsidies will #fdAstre
{ e e for research and development in energy-

ELON FEUNE s ouETe sesmionsausEkioves S @ Vi N g and alternative t

SRR GENERATOR NTIATIVE e e o e s dendiese g | | owing private HmV.est ment

www.landartgenerator.or;
8 g (the areas are inclusive: the 2030 area includes both the 2008 and 1980 areas)

WITH OEE SHORE WIND POWER ALONE The tremendous waste of capital to fossil-

¥HUS Homeowners on Clean Energy:-Sai tcéd e@nSelnamr @iyt o,r i @lf é amE

NASDAQ, March 2014.

¥hLeadi ng from the Middéd=e:UMHoavadhed nRe ;e CobmmanEner gy, 0 En
editors, WWF, ELPC, Sierra Club, ISEA, GW Solar Institute, LEAN Energy US, Go Clean Go Local Coalition,

March 2014.

®Lipton, David. fAEnergy Subsidy Refor m: dfMaechaVa20l3.For war d, o
Cl ements, Benedict, et. al. fAEnergy Subsidy Reform: Less
92 .

Ibid.
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fuel subsidies due to theory-induced blindness will continue until energy efficiency and exergy are
included in economic models (see Water in a Global Context), pollution taxes, including on carbon,
take hold and external costs are fully reflected in financial models, corporate balance sheets and
national accounts, as is happening in Indonesia and Malaysia and being considered in Egypt and
India.*®

Metrics are slowly changing at all levels as science-based research replaces theoretical
models based on outdated economic assumptions. Coal faces encroachment from hydroelectric,
solar PV, onshore wind, biofuels and geothermal which, together with other renewables, provide
20% of global power generation and are predicted to provide 25%, according to the International
Energy Agency, by 2018.** BP predicts that renewables will continue to be the fastest growing
energy sector, outpacing natural gas, the fastest growing fossil fuel, and supplying more of the
worl doés demand t han *nQeaHerenal techmolodiels ardé heing2rédasgned to
respond to the need for flexibility, addressing the question of intermittency, without imposing
significant cost.*®

Investments in renewable energy are expected to grow significantly in the next several
years, in large part thanks to the inherent financial, manufacturing and functionality flaws of fossil
fuels. Corporations are acknowledging the hit to the fossil fuel industry. Goldman Sachs cautions
t hat coal mining and infrastructure Aprojects wildl st
environmental regulations discouraging coal-fired generation, energy efficiency improvements and
strong competition from gas and renewables, for example, recognizing onshore wind power as a
mature technology.97 Cloud Peak Energy recently passed on the lease to an estimated 149 million
mi neabl e tons, stating that fiin combination with prev
mining the remaining coal, we were unable to construct an economic bid.&" Existing nuclear
infrastructure is threatened, less due to often mentioned safety concerns, but because many
nucl ear reactors face °H éncthens, niduc nuckesr asadocs rhave heen

0
retired: one for lack of competitiveness and three others because of excessive costs of repair.100
The promi e yefar 880 of shale gas i sofbeaosesadle on mi sr ep
shale gas, much of which is only potentially recoverable. Shale gas production has plateaued
since December 2011. According to energy industry expert Bill Powers, cheap gas, the increase in
i ndustrial, commerci al and residenti al demand and the
natur al gas as feedstock wi || send shal e gas prices

substantially as technologﬁpl(DthemanadysxseseeUSBMIegﬁsaas prices ri

93ﬁFueIIing controversy: the €douehomubscadsesf os getappgngtirosngyg

Economist, January 11, 2014.

“HRenewabl e Energy 2013: Mar ket Trends and Projections to 20

95ﬁEnergy Ou,td ok RIOB5, January 2014.

®Trabish, Herman. fACalifornia Grid Operator Asks Geother mal

June 28, 2013.

“AWi ndow for ther mal coal invest ment is closing, 0 Rocks & Or
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a bubble.’® An example is the Bakken field in North Dakota where 25,000 new wells must be

drilled annually to maintain production levels (see Part One i Overview). The US military is opting

for solar over shale gas as often as possible, as life-saving (deadly convoys), back-saving (solar

cells embedded in backpacks) and cost saving measures,’® andmaj or pl ayer ssBBP, Engl
Group and Canadads En-doansantheinassets.®™aken write

Notes

91 Biofuels are omitted, as mentioned in Wh at 6 s (oedause keoflel production competes
with food production and because studies, such as that from Cornell and Berkeley, show that
biofuels have a negative EROL.'® Yet biofuel production still proliferates as noted in our Part
One i Overview, much of this unsustainable due to subsidies. However, amounts for 2010,
2011 and Commitments (see Appendix 1 i Investment Totals) are aggregates from industry
and company press releases, limiting our ability to remove all Corporate R&D or biofuels.

1 Asarule, Corporate R&D is omitted here and reported in Green R&D to avoid double-counting.

1 Government R&D is omitted in our practice of removing public investments.

Energy Efficiency

Investments in Energy Efficiency include conservation efforts and initiatives and products
focused on lowering energy needs or using less energy than a comparable product. Widely
considered the lowest hanging fruit for investors, efficiency provides ROI in less than 2 years in
most cases. Investments in efficiency reached $1.1 trillion in total Green Transition investments,
appropriately second only to Renewable Energy.
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105 Pimentel, David and Patzek, Tad W. "Ethanol Production Using Corn, Switchgrass and Wood; Biodiesel

Production Using Soybean and Sunflower." Natural Resources Research, vol. 14, no. 1, March 2005.
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As with Green Construction, definitions are in flux, leading us to use discretion to avoid
double-counting when comparing different reports. Energy Efficiency broadly counts: heat, power,
waste to energy; improvements in construction materials such as windows, insulation and lighting;
hybrid vehicles and charging stations; biomass (see Wh at 6 s )Yamd wagteenthnagement, and
smart grid.

Citi zensd ahergyeafficebncy i®increasing, as they recognize its importance to
energy independence.’® In some cases, as with public transportation, individual behavior is
driving the change. In the US, there were a record-breaking 10.7 billion trips taken on public
transportation in 2013."" While a challenge to quantify as an investment, avoided costs can be
enormous. According to the IEA, increasing the energy efficiency of transportation systems in
urban centers around the world could save as much as $70 trillion in spending on vehicles, fuel and
infrastructure by 2050.' Maria van der Hoeven, executive director of the IEA, calls energy
efficiency tHe Ahidden fuel .o

Contrary to mistaken belief, renewable energy is not the main culprit in rising utility bills T
higher wholesale cost of gas is the largest contributor. One way to mitigate what consumers are
paying is greater investment in reducing and managing consumer energy demand. If less energy
is used, less carbon is released, consumers pay lower energy bills and fewer power stations need
to be built, lowering the construction costs often added to utility bills.**°

l nvest ment s i n efficiency can al so push a countr
markets when cost of energy is accepted as only one factor coupled with improved labor
productivity, innovation and quality.lll According to McKinsey Global Institute, energy efficiency
will be key to renewed growth in employment and recovery of economies.'*? Turning trash into
treasure is one method to achieve higher efficiency goals. Waste Management, Inc, estimates it
could sell sorted and clean product from landfills for $12 billion, and the company is working on a
project to create pelletized fuel which burns like coal but produces only 10% of the particulates.113

Companies now recognize efficiency investments' rapid payback periods from 12-24
months with revenues for pure-play energy efficiency companies seen as expanding by 13%
annually through 2020."**  For the overall economy, energy efficiency has a net benefit beyond
direct impact 7 to indirect impacts among businesses which supply directly affected businesses
and enhance the overall economy purchasing power, generating induced (consumption-driven)

196 | eiserowitz, A., Maibach, E., Roser-Renouf, C., Feinberg, G., & Rosenthal, S. i Amer i cansd actions to |

gl obal whale onivergty abhd George Mason University. New Haven, CT: Yale Project on Climate

Change Communication, November 2013.
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") ashinsky, Adam. ATummisn® Foashnientdube 10, 2013.

114 »A Bright Outlook for Energy Efficiency Plays," Bloomberg Businessweek, p. 53, Feb. 7, 2011.

Page | 22



impacts.115 More fundamentally, energy expert Skip Laitner, ACEEE Visiting Fellow, highlights a

still uncorrected error in economic models which subsumes the fundamental role of energy in all
economies, also pointed out by Hazel Henderson in Politics of the Solar Age (1981, 1988). This
error has allowed generations of economists to mis-price energy and efficiency gains.**°

According to WWF and ECOFYS, by 2050, maximum energy efficiency will become
central to all economic activity, saving nearly £4 trillion a year through reduced costs.'*’ What may
become even more important to efficiency metrics is exergy efficiency - availability or work
potential used to calculate system optimization. Lost exergy represents energy which could have
been converted into work but was wasted instead.™® By measuring and cutting the waste that it
takes to complete a task, there is greater opportunity for more useful work which can then in turn

increase economic activity.  Skip

Exploring Altemative Rates of Efficiency Improvements, ACEEE 2013 Laitner found that exergy efficiency
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has slowed from a 1.4 percent growth
per year from 1950 to 1980, to a 0.4
percent growth per year from 1980 to
2010, weakening economic
productivity. If the rate of exergy
efficiency increased, the total energy
needed to power the economy would
decrease even as work continued to
grow."™ An efficiency improvement
of 2.5% rather than the 1.9%
experienced to from 1970 to 2010
could have added $3 trillion to US
GDP. As a glaring example, ACEEE
estimates $80 billion of the $156

1570 1580 1990 2000 oo DIl l'ion doll arsé worth o
== Alt-2.5% == Alt-2.0% e=—Actual-1.89% oo Alt-15% = e Alt-1.0% production was lost through inefficient
conversion.'?

Smart grid technologies are included in Energy Efficiency and refer to anything used on the
grid that enhances use of renewable energy, largely electrical components and equipment.
Although it is possible that smart grids are serving industrial-era utilities rather than the green
economy, the GTS continues to count investments which include smart meters and 2-way power
transmission (crucial for large-scale deployment of renewable energy) from firms such as Itron,
Hitachi and Legrand. Also expanding are net-metering by large electric utilities and new programs
like CLEAN LA allowing customers to sell their excess power into grids.'*

" Koson, Matthew, et. al. fiBeyond the Payback Period: Mea:

Efficiency Pr ogr amEnergy EfAicRhcifBuiltlings,2912.
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120
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