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Our activities cover 5 low carson
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surrounding solutions businesses technologies businesses
climate
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Accelerating the UK’s transition to a low carbon economy
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Legal disclaimer CARBON

TRUST

e This presentation and any accompanying documents has been
distributed for information only. It addresses some issues for
consideration in relation to investment policy planning and
analysis. Information in it does not relate to any particular
company or security and case studies and archetypical examples
should not be taken to relate to any particular company. This
presentation is not a recommendation of, or an offer to sell or
solicitation of an offer to buy, any particular security, strategy or
iInvestment product.

e The Carbon Trust does not provide investment advice in
any jurisdiction in which it is not registered or exempt from
registration and any reader who requires advice should obtain it
from an appropriately authorised firm.

e This presentation does not take into account the particular
Investment objectives, financial situations, or needs of individual
investors. Charts and performance information portrayed in this
report are not indicative of the past or future performance of any
particular security. Past performance is not a reliable indicator of
future results. This presentation contains the current opinions of
the author(s) and such opinions are subject to change without
notice. Information contained in it has been obtained from sources
believed to be reliable, but not guaranteed.
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Climate change — a business ————

] CARBON
revolution? TRUST
Thought Experiment.... Our Approach
1. Suppose the world DOES Global study, six sectors:
cut emissions sufficiently .
to stabilise global CO2 — Aluminium

equivalent concentrations
at 550ppm in 2050; via 4
different routes.

— Automotive
— Beer

2. How will a company — Building Insulation

perform if it does not

anticipate this success? — Consumer Electronics

3. How will it perform if it — Oil & Gas

does anticipate this Joint project team: Carbon Trust
success? and McKinsey & Co. with

4. Quantify potential scenarios from Oxera
opportunities and risks
for company value




Global GHG emissions

(GtCO.e)

Annual global emissions in 2050 will ————="

CARBON
)
need to be well below today’s TRUST
Global GHG emissions projections
100 1 Scenario 2100 CO.e™
90 - Current range of B;SS'”eSS 1000+ ppm
i ST —6°C
80 - market belief \ usual ( )
70 1
60 -
Stretch
700 m
50 / market (~4Eg)
belief
40 -
30 - Scenarios 550 ppm
tackling (—3°0)
207 A change in market sentiment will need to gug]na;z 450 ppm
10 - take place (—2°0C)
O T T T T T T T T T 1
2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Note: Equilibrium temperature projections using the median Xfetr%';limate sensitivity ranges based on the IPCC TAR

Source: Oxera and Carbon Trust analysis
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We create four ‘success’ scenarios, each———_ "

led or motivated by a different factor C 'T*RRUBSOTN

Variation in GHG emissions by source in 2050

60 1
0
052
Y
0 n O 50
Spige
3
L 40+
550 ppm ----- Waste / Fugitive
30+ Agricultural
Buildings
500 ppm -----
2 — Transport
Manufacturing
450 ppm " 151
Power
Source: Carbc_m Trustand O -
Oxera Analysis Stretch Market Carbon Targeted Technology Consumption

Belief markets regulations

To achieve 450ppm, ALL industries would need to exploit ALL opportunities!
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Then we analyse the cash flow impactof "o

an archetypal firm, in each scenario TRUST

Risk and Opportunity is measured via a
discounted cash flow model




Temperature is estimated to risée N5

CA
range of 1.1-6.4C, by 2100 rtrust
CO.e (ppm) ©°C Environmental Change Human Impact
— 6 » Abrupt, run-away change » Mass loss of life
1 » Serious acidification of oceans » Flooding of major cities e.g.
S » Loss of most glaciers London, New York
T 4 » Risk of change to atmospheric » Entire regions no longer
circulations e.g. the monsoon producing food (e.g. Australia)
+—3 » On-set of collapse of » —~500m people at risk of hunger
Amazonian rain-forest
+— > » 15-40% species extinct (incl. » 10m people flooded at coasts
_________________________ mammals e.g. polar bear) ________> Sharp declines in Africa crops ____
T— 1 » 10% species extinct » —300,000 people die of
» 80% coral bleaches/ dies climate related diseases
— 0 Scale and timing of impacts is uncertain

Note: Not to scale
Source: Intergovernmental Panel on Climate Change, Third Assessment, Stern Report, analysis and

approximations of median point by Bruce Duguid m
Climate Change — Marc



Different sectors have different
levels of opportunity and risk

ﬁ\
CARBON
TRUST

Calculated maximum value-creation opportunities and

transition value-at-risk for companies

electronics

20 Building . I
insulation |

|

|

|

60_ I
]

|

_ ]

i Consumer :
|

|

l

|

Value creation opportunity
(%0)

mo motive
n

Company value-at-risk (%0)

Source: Carbon Trust and McKinsey & Co. analysis
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Transformation

e One of the most
carbon intensive
iIndustries

e Integral to economic
growth

e Strong growth could
Increase GHG
emissions 6 fold by
2050

Source: Carbon Trust and McKinsey & Co. analysis
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Aluminium — highly polluting industr\z ARBON
faces potential transformation

TRUST

1973 1977 1981 1985 1989 1993 1997 2001 2005

—N America — L America Asia  Europe —RoW

International Aluminium Institute



reemeen - High level of direct (process driven) ————"

and indirect (electricity generation) Cﬁ‘RRUBSOTN
emissions
e Direct emissions tCO2e/t Al
- Production of bauxite and alumina 0.7
- Smelting, process driven emissions 2.5
- Smelting, heating driven emissions 2.3
e Indirect emissions
- Electricity (thermal generation) 0.0 to 15.0
==>Total emission 13.5

nb. developing recycled aluminium uses less then 1 tonne CO2e/t Al

Source: Carbon Trust and McKinsey & Co. analysis



e Aluminium — an industry CARBON

transformed TRUST

- Companies face:

- fall in demand as aluminium replaced by substitute materials
(plastics, biomass) in packaging, construction, transport

- internalisation of carbon costs: EU producers are short carbon
permits from 1 Jan ‘13, and face higher power prices

- Well positioned companies will:

- obtain access to low carbon power (hydro, nuclear, geo-thermal)
(carbon price will widen cost differences between thermal and
hydro generators)

- develop aluminium recycling opportunities (recycled aluminium
uses —95% less energy (<1 tonne CO,e))

Source: Carbon Trust and McKinsey & Co. analysis
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. . .. CARBON
| Aluminium consumption _ Global CO2 emissions 1 p y s T
(primary and secondary) by scenario by scenario
250 -
BALI EAL
s
200 eiief
Carbon
markets
_ 150
=
E 100 - — Consumption

B0

Aluminium is so integral to growth that it is hard to see production
falling; but carbon efficiency rises in carbon market scenarios




Transformation

- -
o Alummlu_m | ""'CAR"B"“"O =
L value opportunity & risk TRUST

Stretch market belief scenario

Carbon markets scenario

o= | S =~

Alternative
scenarios

Consumption scenario

This vertical line indicates no
\ change in value compared to
business-as-usual

Successful company: runs high proportion of renewable energy
(80%0 hydro, 10926 nuclear, 10%0 fossil fuel, does not suffer from

carbon leakage, buys into recycling)

Source: Carbon Trust and McKinsey & Co. analysis




Transformation _ ——
. CARBON
OECD producers compete with non- TRUST

OECD firms that do not internalise carbon costs

OECD

potential carbon IeakaLe

.

»
»

A

$30/tonne

Price of Carbon
in Different Jurisdictions

on OECD

$0/tonne !
2020 2025 2030

2005 2010 2015

Time Line

EU firms face unlevel playing field to 2030, when global C0O2

pricing may begin (or EU taxes imports that do not internalise
carbon costs)

Source: Carbon Trust and McKinsey & Co. analysis
Climate Changm
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Aluminium — and the EU-ETS €ARBON

TRUST

EU aluminium producers will be included in the EU-ETS from 1 Jan
2013, the first year of phase 3 (2013 to 2020).

In 2013, 20% of all permits allocated to the aluminium sector will
be auctioned, with the remaining 80% handed out (grandfathered)
for free. Auctioning should rise from 20% in 2013 to 70% in 2020.

Companies could avoid the permit shortfall, however, if they show
that they would suffer significant carbon leakage (i.e.. industry
would move overseas and no overall emission reduction would be
achieved).

But even if companies “prove” carbon leakage, companies would
only be granted permits in relation to an industry benchmark profile
of emissions. Less efficient companies than the bench mark would
still need to buy permits.

Source: Carbon Trust and McKinsey & Co. analysis
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Fuel source — hydro and nuclear ——~

generation the best CREPON

Energy Sources for Primary Energy Production, by

World Region
100% - I
75% -

50% -
25% -
0%
Africa N America L America Asia Europe Oceania
O Hydro B Coal OOil O Natural Gas B Nuclear
Source: International Aluminium Institute

Europe and US still use a lot of coal for aluminium production




Energy efficiency — emerging markets <, 2o N

often rank ahead TRUST

Electricity used per metric tonne of aluminium produced, and metric
tonnes of aluminium produced, by world region

16.0 10.0
15.8 — 9.0
15.6 | 80 g
S 154 + 705
S — 60 o
= 15.2 + ,, 5'0 g
—_ e . ()]
§ 15.0 _ 40 E
E 14.8 T | 30 é
14.6 + 20 E
14.4 + — 1.0
14.2 ; ; 1 1 ; 0.0
Africa N America L America  Asia Europe  Oceania
B Electricity per metric ton aluminium produced, 2007 (LHS)
—— Million metric tons aluminium produced, 2007 (RHS)
Source: International Aluminium Institute

Europe produces the most aluminium, with the least efficient plants

Source: Carbon Trust and McKinsey & Co. analysis



Energy efficiency - IAl members offered — —

CARBON
10% improvement by 2010 vs. 1990 TRUST
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Source: International Aluminium Institute

IAl members may fail to achieve this target




Recycling - Al projects sharp rise In G el

: : : - CARBON
pl’OdUCtIOﬂ, NO IIS€e INn recycllng rates.... TRUST
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Source: International Aluminium Institute

“this ratio of recycled to primary sourced metal is unlikely to
change in the short to medium term”
1Al, Aluminium for Future Generations, 2007 Update
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Oil consumption largely would be  carson

driven by changes in the transport

100%

80%

60%

40%

20%

0%

TRUST

sector

Other

I Feedstocks

I Commercial & Public
Services

| Residential

Transport

Industry

Qil Gas

Source: International Energy Agency, 2005

Gas more driven by changes in industry and residential consumption

Fuel switching and more efficient cars would cut oil consumption

Climate Chang — Marc



If GAP grows at set rate, we cut emisSsSIonNS _——

via 1) energy efficiency 2) lower C 1:kallulssoT N
emissions per unit of energy use

move to nuclear
move to renewables
move to biomass
switch coal to gas

P
D

Transport lighter, smaller, more energy switch car to biofuels
efficient cars

swith to biofuels

v

CO2e emissions = GDP x energy intensity of GDP x carbon intensity of energy use

toe/GDP tCO2e/toe
unit of energy used/unit of GDP CO2e emissions/unit of energy used

Energy efficiency must rise, and emission per unit of fuel use must fall




Gas

Oil consumption in the L —
four scenarios consumption i cArsoON
the four TRUST
scenarios
10— 10—
g BALl
EE_ ﬂ{if,#ffff’mw ) o
E Techrokgy _ == Eaalri:f-:-n
: T Tty
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Oil consumption peaks between 2020 and 2025; gas between 2025 and 2030

imere e .




Electricity production (TWh)

60,000 -

50,000 -

40,000 -

30,000 ~

20,000 ~

10,000 ~

Fuel used in the power production, —=——x
INn the CARBON

: TRUST
four success scenarios

- 80%
— g
-70% 2
©
()
o
- 60% o
c
3
-50% 5
g Other renewables
- 40% S  mmmBiomass
o
— g_ Hydro
- 30% 5 mmm Nuclear
E m Gas
B -20% B
S Oil
-10% & oa
© __ccs penetration
T T T T T T 0%
2000 2050 BAU Carbon Targeted  Technology Consumption

market instruments

Oil as a power sector fuel sharply in the four success scenarios vs 2000

Climate CW



How vertically integrated players are ———>

CARBON

Impacted: fall in demand and price are rzyst
“double whammy”

Year demand for
oil or gas falls

Peak
reserves
ratio

BAL Movar falle

Etratch
market baliaf

2il: Mewver falls
Gas: Falls 2030 on

Carbon il Falls 2020 on
markats (3as: Falls 2025 nn
Technology Qil: Falls 2020 on

Gas: Falls 2030 on

10:1

111

13:1

121

Assumed Value-atrisk | Low carbon
shift in oil & (e luding! oppartunity _
as prices including prica (eoccludingy including
g shift) oil & gas prica changa)
Mo chango Fii Fisi
-25% from 2015 -2%/-10% 1%/-7 %
-25% (2015) -13%/-30% -3%/-20%
RO (2030)
-25% (2015) -1M%/-29% -A%-21%
-50% (2020)

We assume a tax wedge is introduced, which prevents price to the consumer
falling, but sees price achieved by the producer fall




CARBON

" Exploration & Production value=————_
" opportunity and risk TRUST

Excluding oil price shifts

Value-at-risk Opportunity
< >

Stretch market belief 3% . 1%

Alternative <
scenarios

-5%

This vertical line indicates no
change in value compared to
business-as-usual

markets

Technology 15%

Source: Carbon Trust and McKinsey & Co. analysis



“m " Oil exploration & production=="~--
" value opportunity & risk  TrusT

Including oil price shifts

Value-at-risk Opportunity
< >

Carbon 35% - -20%
markets

/‘

Alternative
scenarios <

Technology 30% - -20%
N

This vertical line indicates no
change in value compared to
business-as-usual

Source: Carbon Trust and McKinsey & Co. analysis

Climate Chm
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Industrial Sectors and Date of Their CARBON

Inclusion in the EU ETS TRUST

2005 2006 2007 2013 2014 2015 2016 2017 2018 2019 2020

Phase 1 Phase 3
Power generation > > > > > > > > > > >
Steel > > > > > > > > > > >
Iron > > > > > > > > > > >
Cement > > > > > > > > > > >
Glass > > > > > > > > > > >
Oil refineries > > > > > > > > > > >
Ceramics > > > > > > > > > > >
Pulp & paper > > > > > > > > > > >
Metallic ore > > > > > > > > > > >
Coke > > > > > > > > > > >
Aviation > > > > > > > >
Chemicals > > > > > > > >
Aluminium > > > > > > > >

Source: Carbon Trust and McKinsey & Co. analysis

Climate CW
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Options for the Aviation Industry CARBON
in a Carbon Capped World TRUST

Cut toe/km by

increasing energy efficiency, e.g.

> introduce more energy efficient engines
Cut CO, Emissions Per Km > introduce planes with less drag

> run planes with higher load factors

> reduce air traffic management delays

Cut CO,/toe by

[

» Buy Permits

reducing carbon intensity of fuel use, e.g.
> introduce biofuels

Cut Distance Flown

Source: Carbon Trust
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Aviation Cap, Free Permits and CARBON

Possible Future Emissions, 2000 TRUST
to 2020

350 -

300

o -//'/‘

N
8 Airlines source EUAs, CERs and ERUs from
5 — N vil|der c;arbonémarkeit . . —=— EU Aviation Emissions
8 200 Airlines buy EUAA permits in airlines only 5 s G dF
c ; —=— Permits Granted Free to
= auctign

8 B - - . " " Aviation
'E 150 —— Cap on EU Aviation Emissions
g EUAA permits given free to airlines
2 100 -

50 -

0 I I I I I I I I I 1

2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: Carbon Trust



Methods to Reduce the Rise in Aviation o —

CO2 Emissions 3 ~ CARBON
Airlines buy permits TRUST

Permit buying pushes
Business as usual emissions permit price up
CO2 emissions Fleet renewal/
technology development

ATM
improvements

Low Carbon Fuels

\

Airline sell permits

Permit selling pushes
permit price down

Time

Source: Carbon Trust

Climate Chanm



Percentage change in 2012 EBIT, with €25/tonne carbon price, /—-\\
vs. €0/tonne, in three situations, (assuming 2%/annum passenger =
growth and 1%/annum energy efficiency) CARBON

TRUST

-30% -20% -10% 0% 10% 20% 30%

Source: Carbon Trust
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Percentage change in 2012 EBIT, with €25/tonne carbon price, vs. == e
€0/tonne, in three situations CARBON

TRUST

-50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50%

Source: Carbon Trust
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