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Welcome to our inaugural issue

Energy is what makes things work; the
fuel that underpins almost all economic
activity. There has never been more
interest in this industry than now.
Climate change, energy security and
future demand growth are three
interplaying factors shaping the energy
landscape. Add to that the current global
economic crisis and you have a huge
multi-faceted issue inviting us all from
academia, business and government to
work together to find solutions.

bring you insights about the energy
sector from business, financial,
economic and policy viewpoints.

Our aim is for the newsletter is to be
balanced and informative, highlighting
trends in the energy industry. We hope
to provide context and some detail on
various facets of energy in each issue.

There is a lot of energy within our
School community for the Club to
harness where opportunities are

presenting themselves within the energy

London Business School Energy Club is ~
sector . Letds make

one of the largest on campus and the
executive committee of the Club is
excited about the future of the industry.
In this context we are delighted to
welcome you to this first issue of our
newsletter: Energy Business Executive.
Through this publication we hope to

Azhar Alani,

Editor: Energy Business Executive
Co-President: Energy Club
London, October 2009

|l ve our problems with the

Energy Club sponsors Clean
Tech Challenge

Our Club has teamed up with the Foundations of Entrepreneurial Management
and UCL Advances to kickoff the 2009 CleanTech Challenge (CTC): a new
studefit YdmbetitioRt 8 Provide a unique platform to bring forward innovative,
clean tech ideas from the concept
proposals.

Societal concerns and government regulations are now driving fundamental
changes in the way businesses and individuals use energy. This environment
provides fertile ground and huge opportunities for those who can devise and
develop innovative ideas in the clean tech space. If you have an innovative clean
tech idea, then this Challenge is the ideal opportunity for you!

Maheep Jai n, our Clubods

can participate in this competition:

CTC manager,

- Present your ideas to experienced clean tech venture capitalists, investors, and
entrepreneurs

- Receive mentorship and feedback on your ideas from experienced, clean tech
venture capitalists

- Learn more about the available opportunities in the clean tech field

- Win a cash prize of £5,000.
The Clean Tech Challenge will consist of three phases:

1] Idea Submission
2] Elevator Pitch & Team Formation
3] Boot Camp Finals

For more information, contact Maheep Jain directly mjain.mba2010@london.edu
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Green... is Good

Some would say he is miles
away to be quoted in any envi-

i

ronmentally-friendly discus-
sion, but, adapting his classic

2
SZ

guote, we can borrow Gordon

A

Gekko's famous line and say
"Green... is good". This is an

S

excellent book entitled "Green

i

to Gold" by a Yale University

il
>\

professor (Daniel C Esty - En-
vironmental Law and Policy)
which talks about "How Smart

Energy sources: the gOOd’ the Companies Use Environmental

Strategy to Innovate, Create

bad and the algae (Green Crude) Value and Buid Competiive

Advantage."
"We are in the sunset of great energy regime: coal, oil, natural gas and uranium"
Jeremy Rifkin said in our School's Global Energy Summit last November in
London. Whilst controversial, any transition is likely to be an evolution rather than "Green to Goldo(Pape
a revolution; International Oil Companies (I0C's) have already started taking a Daniel Esty and Andrew
different stance towards alternative and/or unconventional fuels. However, the Winston. Wiley, 2009.

guestion remains: are they all sound sources of energy: economically as well
environmentally?

ISBN 978-0470393741

Most analysts agree that changing the worl dds dependence o
liquid fuel source for transport will be one of the most expensive and technically
difficult transitions.

There is a kaleidoscope of various alternative liquid energy sources being
developed: biofuels, hydrogen, coal to liquids, oil sands and others. Not all
alternative/unconventional fuels are created equal. Oil sands, for examples, are
very energy intensive to develop and many first generation biofuels risk creating
a competition for agricultural land between food and fuel.

However, humble algae are emerging as an exciting alternative biofuel. In an
interview published in Wall Street Journal, Rob Routs, ex-Shell executive director
for downstream who was responsible for biofuels and oil sands, says: "What
excites me most is the marine algae work that we [Shell] are doing in Hawaii.
The advantage of algae is that we believe we can do it economically, and it
doesn't interfere with the food chain."

Biofuels are in a food vs. fuels competition and this puts them at a disadvantage
- to say the least. Hence the focus on such other sources like algae which takes
the fight for energy away from food production and moves it into the water
(algagebs hpbit at

So, how does it work?

Algae are single- or multi-celled organisms; the largest of their marine form are
called seaweed. About half of algae's weight consists of "lipids," or organic oils
which can be used to make refinery-ready oil that can be either mixed with
conventional crude or turned directly into gasoline, diesel and jet fuel.

Sapphire Energy, a start-up company working towards a commercial-scale
facility to produce oil from algae, calls their product a "Green Crude", meaning
that it can be integrated into existing refineries, and distributed in existing
infrastructure (unlike biodiesel and ethanal).

The media became very excited about algae to the point that CNN described it
as the "ultimate in renewable energy. Literally and figuratively, this is green fuel."



Global Green
New Deal

Top economists and United
Nations leaders are working on
a "Green New Deal" to create
millions of jobs, revive the
world economy, slash poverty
and avert environmental disas-
ter, as the financial markets
plunged into their deepest
crisis since the Great Depres-
sion.

Investing one per cent of
global GDP, or around $750
billion, into five key sectors
could be the key to a Global
Green New Deal.

The five sectors (efficient
buildings, renewable energy,
sustainable transport, agricul-
ture and freshwater) could in
conjunction with other meas-
ures play an important role in
reviving the global economy
and boosting employment
while accelerating the fight
against climate change, envi-
ronmental degradation and
poverty.

They also support UN Secre-
tary-General Ban Ki-Moon's
message that in rescuing the
global economy the world must
not lose sight of the develop-
ment agenda and the need to
protect vulnerable groups.

The UN report on this Deal
fleshes out the multiple eco-
nomic, environmental and
social benefits of investing a
significant amount of the $3
trillion-worth of stimulus pack-
ages in five areas.

Source: www.unep.org

Energy

Nothing new under the Sun

Using algae as an alternative fuel is
not a new idea. The U.S. Department
of Energy studied it for about 18
years, from 1978 to 1996. Some
would go even further and argue that
the Aztecs knew it was beneficial; they
used it as a highly nutrient food.
However, the Department of Energy
concluded then (1996) that algae will
never compete with fossil fuel. With
the new advancements in technology
over the last 10-15 years and the
focus on environment and green fuels;
algae have taken a new place in clean
-tech venture capitalists and
entrepreneurs' minds.

The road ahead...

When Bill Gates decided to invest in
Sapphire Energy through Cascades
Investments LLC, Gates' personal
investment vehicle, it appeared that
he was trying to make some money
and not to save the world from petro-
addiction. Besides Gates' investment

Sourceseée.

in Sapphire, the Rockefeller family's
venture capital vehicle Venrock was
an early backer. Such high-level
investors provide a huge support for
algae start-ups against the high-level
of skepticism they face. However, so
far, the algae industry is yet to
overcome some major hurdles to fully
commercialise it as a source of oil.
Some of these hurdles include finding
the right strain: algae that grow fast
and produce a lot of lipids, and
showing it can mass produce oil that
can compete on cost with crude oil. All
important investor commitment has
been indicated by both the Gates and
the Rockefellers. This puts such start-
ups (like Sapphire and others
including Petro Algae, Live Fuels,
Solazyme, Green fuel, LS9, and
Valcent to name a few) in an enviable
position amongst clean-fuel
entrepreneurs: It has its financial
backing in place and can focus on
lowering its production costs and
clearing engineering hurdles.

Catch-22: Water vs Energy

It has been said that the world will run out of freshwater (blue gold) before oil*.
The numbers are sobering: for every 100miles travelled by a vehicle, we will
need 130-6,200 gallons of water if the vehicle runs on ethanol, compared with
only 7-14 if the same car ran on gasoline (SciAm Earth3). And it does not stop
there, as it turns out gasoline is the most efficient liquid fuel in terms of its water
requirements: a hydrogen fuel-cell needs 42 gallons per hundred miles and a

plug-in hybrid 24.

Proposed solutions

do not make for

water filtration (such a solution is currently widely available in Singapore) to
relocating cities to more closer to freshwater sources. With the growth in the use
of seawater desalination to meet water needs, water and energy are increasingly
interconnected. However, two important takeaways from this article: it appears
that focus has been squarely on energy and ignoring water on one hand; and the
need to have a global organization (even though the article is focused on the

US) to oversee

t he

feffective use of

For more information: SciAm Earth 3.0 September 2008; Scientific American
Earth 3.0; by Michael E. Webber; 8 Page(s)

*HMresh water:
id=1&fid=1&sid=5&tid=47&cid=908
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McKinsey Pathways: GHG Abatement Curve

Foll owing Lord Ster no Global GHG abatement cost curve beyond business-as-usual — 2030
climate change debate shifted firmly to Abatement cost oS pa CC el
the economics of the global response to € pericoe Iron and steel CCS new build
X 60 Low penetration wind Coal CCS new build
the challenge. McKinsey, supported by ol Cars plug-in hybrid Power plant biomass
. . — Residential electronics Degraded forest reforestation co-firing
ten leading global companies and o T —— i Reduced inensive
I n
organizations assessed more than 200 Retrofit residential HVAC Pastureland afforestation ,:g:c:e:erz:so:i:f,:zn
0 Tillage and residue mgmt Degraded land restoration

Green House Gas (GHG) abatement 2 | o 29 biofuels
opportunities across 10 major sectors il Cars full hybrid B
and 21 world regions between now and 0 [ il I
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. : . Geothermal Abatement potential
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abatement curve (right) is perhaps the 40 Small hydro
most powerful tool in illustrating which 50 A ook
opportunities offer the best returns and -60 Efficiency improvements ofher industry
. . . Electricity from landfill gas

provides a guide for policy makers and 70 Clinker substiution by fly ash

H 2 Cropland nutrient management
bUS Inesses. 0 L Motor systems efficiency

. . . -90 Insulation retrofit (commercial)

For a full summary of main f|nd|ng, go 400 |- Lighting — switch incandescent to LED (residential)
to Energy Club discussion board on e L e e B e S o ST 0 e

lever was pursul
Source: Global GHG Abatement Cost Curve v2.0

Portal.

fin Denmark, from 1990 to 2004, adjusted energy consumption increased by a mere 2.6

percent. In the same period, GDP grew by 32 percent, which means that every GDP

unit in 2004 required 22 percent | esser ener
- DANISH ENERGY AGENCY www.ens.dk

Energy events round -up Global

After the successful conclusion of our C
Summit 2008 which attracted a record number with Jeremy Rifkin, president of m
Foundation of Economic Trends who advised several European prime ministers &

during their presidency of the European Council as the conference keynote
speaker. The yeardés events started with umm call

eve

Renewabl es Energyo, that is the World Fu nmi t
was hosted by Masdar and held in Abu Dhabi where more than 16,000 people

attended the three day conference and the accompanying trade-show of

alternative and renewable energy.

MIT Energy Conference was another important event organized by MIT Energy ;\\é‘//

Club and hosted in Cambridge, MA. The event was preceded by a trade I

showcase that was open to the public and attracted 100s of people and many B"O'JFEQEEEE

companies that exhibited their latest innovation in the field of renewable and
alternative energy including energy efficiency. This conference took place right
after the annual gathering of Collegiate Energy Association (CEA) Leaders
meeting that was hosted on MIT campus and chaired by Kevin Huang, CEA

founder. Our School és Energy Club atten ence
closely with CEA to build strategic parW.RLD e As
mansion FUTURE

Accelerating Change in Global Energy

March 6th Energy Showcase | March 7th Energy Conference

Platts celebrated their 100 years with, among other things, announcing the

launch of a new, and arguably better, crude pricing mechanism: the Americas E N E RGY
Sour Marker (ASM). In their Middle East Oil Forum held in Dubai earlier this SUMMIT
year, they discussed the steadily shrinking production of Dubai crude and its

remaining unique position in spot trading among producers, refiners and traders I

within the nomenclature context. Private Equity International (PEI) hosted a p a”s
forum on energy industry and our Club managed to secure free tickets for our 700 YEARS

students on this highly visible PE event related to energy.

I

€
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For reports on the above mentioned con ur ClI



The cost of nuclear power NUClear RenalssanC67

Withiso little new nuclear power After the accidents at Three Mile Island and Chernobyl, nuclear power seemed

added to deregulated electricity doomed to be relegated to history as the public and western governments
markets we can only make esti- started to question its safety and construction of reactors dried up. New con-
mates of the cost of new nuclear cerns about climate change and energy security have led many nations to recon-
power. Such estimates using sider their stance towards this zero emission source of energy.

the levelised cost method vary A finuclear renaissanceo has been

widely. Levelised cost method- widely reported as plans for new

ology provides a figure for the nuclear power plants stir the indus-

cost of each MWh produced try out of this hiatus across the

| fwerld, Ghina plans a five-fold in-
crease in nuclear capacity to 40
GW by 2020; India's target is to

over the plantods
counted into present day terms.

NEZEESE 0 Sy, SUE) EHIMETES add 20 to 30 new reactors by 2020;
are more reliable for technolo- Russia and South Korea are also
gies with known present costs showing strong interest. A new
and a historical experience reactor is under construction in
curve. The Royal Academy of Finland, US regulators are proc-

essing 17 applications for 28 new

reactors and EDF has plans for

four new reactors in the UK. Com- Green is not a typo!
munities in Finland and Sweden

have accepted the local construction of permanent disposal sites for nuclear
waste. An OECD report (Oct 2008) forecasts between 600 and 1500 reactors
worldwide by 2050 compared to 438 today.

Engineers in 2004 estimated the
below costs without a carbon
price for the UK:

60 The World Nuclear Association projects at least 1100 GWe* of nuclear capacity
by 2060, and possibly up to 3500 GWe, compared with 373 GWe today. Most of

50 this increase (over 80%) will be in countries which already use nuclear power.
But nuclear power still faces challenges. The low levelised per MWh cost of

40 nuclear power over its lifetime predicted by the Royal Academy of Engineers
(see sidebar) can be deceptive and there are reasons why we are not seeing a

30 headlong rush to nuclear in the way that we have seen with gas generation.

20 The long approval and construction times for new reactors (up to 10 years), huge
up front capital costs (up to three times the amount of an equivalently sized gas

10 fired station) and very long operating life-spans (many US reactors have been

granted license extensions taking their operating lives to 60 years) mean that

fffwh investors have to make very long run risk weighted projections i not least about
S D DL vyholesale electricity prices, carbon prices and the costs of other generation op-
Cof F&FFEF tions.
& § NGOG \3\@
N - . . .
@é" @‘:\9 & Investors need to bet that nuclear will be cost competitive for a long time. In
65"\ such an environment, as demand approaches installed capacity, smaller invest-

ments (ie gas plants) with shorter time horizons are less risky. In this context
investors demand very transparent and stable regulation for nuclear power and
carbon and in many cases ask governments to take on some of the financial risk.
In addition, there are questions about the ability of the industry to satisfy de-
mand, The equipment and skills necessary to construct and operate nuclear
most other estimates show nu- reactors is highly specialized and after a long pause in construction, ramping up
clear as competitive with fossil so quickly is likely to result in higher costs, adding to already hefty capital costs.
fuel forms of generation at rela-

Whilst these figures are on the
(very) optimistic side for nuclear,

Finally, in many nations, nuclear power is still unpopular or at least controversial,
but like it or not, most models show that deploying more nuclear power can re-
costs are usually a bit below the duce the cost of meeting carbon abatement targets. The question is whether the
range for wind power depending industry can rise to the challenge.

on the country and assumptions

tively low carbon prices. Nuclear

about future costs.



