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> The Paris Agreement is still driving business and government action

What the ‘Paris Agreement’ does
« Commits countries to < 2°C, aiming for 1.5°C

» Requires all countries to upgrade pledges
every 5 years

 Embeds 2018 global stock take of actions
and progress by UN

The United States has announced that it will be
withdrawing from the agreement with the earliest
withdrawal date being November 2020

www.climateworksaustralia.org 3



Emissions will need to reach net zero to meet a 2 degree target
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Our modelling shows that Australia can reach zero net emissions by
2050, while our economy continues to grow in line with recent trends

Emissions in 2050
Australia can reach net zero

emissions by 2050 and live Economic growth to 2050
within the global carbon budget Australia can decarbonise whilst
i maintaining economic prosperity.
Foresty .05 This study shows that real GDP
Fugitive, process & waste 37 grows at 2.4% per annum, a
Agriculture 39 similar rate to the past 5 years
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Deep decarbonisation can be achieved through four ‘pillars’ of
transformation

Figure 3. The four pillars of decarbonisation

USE ENERGY

MORE EFFICIENTLY
Choose assets and equipment that
uses less energy to get more out
of the energy we do use - in areas
such as buildings, industry,
transport and infrastructure

PRODUCE LOW CARBON
ELECTRICITY
Transition to zero carbon
electricity sources such as solar,
wind and geothermal

SWITCH TO ELECTRICITY

& CLEANER FUELS
Switch every energy-using activity
we possibly can to electricity [powered
by clean energy), and everything
else to low emissions alternatives
[e.g. coal and oil to biofuels)

NON ENERGY EMISSIONS
These are reduced through
process improvernents and carbon
capture and storage [CCS] in
industry and we offset the rest
through bio-sequestration
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} Australia’s electricity grid can be almost completely decarbonised, with
renewables expected to contribute the largest share of generation by 2050

Generation for three electricity scenarios, TWh
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While the increase in investment in electricity generation is sizeable, it
IS small compared to what has been achieved in recent years

Average annual capital investment modelled in DDPP scenarios compared to current value of completed
generation projects, $b

0.8% 0.9% 0.8%

2013 Benchmark
(as % of GDP) 25 $b
Oil and gas extraction
3.4%" 2

n

scenario
@ Henewable grid

)

=
2.2 2.3 : h @ Nuclear
{ CSS
Completed Completed 2012-2020 2021-2030 2031-2040 2041-2050
2013 20147
*Capital expenditure undisclosed for one of seven projects
** from 0.5% in 2009, driven by LNG growth
A Source: ClimateWorks Australia & ANU, Pathways to Deep Decarbonisation in 2050 (additional analysis); Bureau of Resource and Energy

Economics 2014 Major Electricity Generation Projects; ABS capital investment data
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A significant acceleration is needed to meet government targets

Australia’s emissions projections to 2030 and potential emissions reduction targets below
2005 levels, MtCO,e per annum
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Source: data extracted from Pathways to Deep Decarbonisation in 2050: How Australia can prosper in a low carbon world, ClimateWorks & ANU, 2014
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> Renewable energy targets have been set or proposed at state and
federal levels

N[l
El st Federal target: 23.5% (exp.) by 2020

South Australia - 50% by 2025
Victoria - 40% by 2025
ACT: 100% by 2020

Queensland (proposed) - 50% by 2030

www.climateworksaustralia.org



} Energy price volatility and policy uncertainty are driving electricity costs up

Electricity Price Index ($ per GJ)
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Gas Prices ($ per GJ)

. N, :
VAl

iw

2

0 I 1 1 1 I 1 1 L I 1 1 1 I L 1 L I L 1 1 I 1 1 1 I 1 1
Sep-10 Sep-11 Sep-12 Sep-13 Sep-14 Sep-15 Sep-16

—\delaide  =——Sydney

Current wholesale prices are
between 30% and 100% above
the long-run wholesale price

Rising gas prices directly impact
on electricity costs

Policy uncertainty leads to higher
costs of new capacity

Aaa Source: AER . . . . . .
CIE Review of economic modelling exercises & assessment of the impact of uncertainty
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Investment is needed to ensure Australia’s energy can be affordable,
reliable and sustainable

Affordability Reliability Sustainability

Energy Average household bills to rise by almost 11 per cent

k.

STATE POLITICS

Power price surge is killing jobs, says Business SA

MEREDITH BCCTH
The Australian  12:00AM May 20, 2017

=1
Electricity price shock: Small business bills
havedoubledinthepastdecade

EXCLUSIVE Sharri Markson, The Daily Telegraph
February 27, 2017 12:00am
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Renewables are already cost competitive with conventional power

Implied cost of new generation
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Source AGL estimat s assumes capacity Factors & &0 hor ward, 25% for sodar, 75% far COGT and 0% for OCGT ; heat rates af 8 fae COGT and 10 for D0GT.

Source: AGL
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Our guide and supporting analysis can be downloaded from our

website

MAY 2017

The global transition
to a two degree
economy has begun.
Here’s how you

can prepare.

PATHWAYS TO
DEEP DECARBONISATION
IN 2050:

How Australia can prosper in a low carbon world

Australian
Nationad

< & ClimateWorks «‘%

PATHWAYS e
10 DEEP S
DECARBONISATION &

GUIDE FOR BUSINESS

By Amandine Denis-Ryan & Rob Kelly

-~
{ &= ClimateWorks
A

AUSTRALIA

INITIAL PROJECT REPORT

http:/www.climateworksaustralia.org/publication/repor
t/global-transition-two-degree-economy-has-begun-
heres-how-you-can-prepare

http://climateworks.com.au/project/national-
projects/pathways-deep-decarbonisation-
2050-how-australia-can-prosper-low-carbon
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FOR FURTHER INFORMATION:

Rob Kelly

Research Projects Manager

P: +613 9903 8038

E: rob.kelly@climateworksaustralia.org
W: http://www.climateworksaustralia.org/

I: O L LOW U S ’ @ClimateWorksAus m ClimateWorks Australia
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New Financial Trends in Electricity

“APRA wants to be explicit .... some climate risks are
distinctly financial in nature. Many of these risks are
foreseeable, material and actionable now.”

Geoff Summerhayes, APRA - February 2017

Tim Buckley, Director of Energy Finance Studies, Australasia
(tbuckley@ieefa.org)

Frontier Advisors - Melbourne

June 2017
,,,,;ﬁ &4, Institute for Energy Economics

““".' and Financial Analysis
‘“‘w IEEFA.org
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17 AGENDA

The Global Electricity Market Transformation

1. Setting the Scene — Global Policy: Momentum is building, not fast enough

2. Electricity Markets are Transforming — different pressures, same outcome
China

India

America

Germany

Mexico

3. Thermal Coal Price — structural decline of seaborne market?

1. Renewables are deflationary

. Technology gains and economies of scale
. Batteries will transform distributed solar on rooftops from 2018.

5. Financial Markets Are Moving

P Institute for Energy Economics
PACTIS
21/06/2017 f.'.‘:"'_“\‘ and Financial Analysis

‘\\:,,_‘.;, IEEFA.org



1 1.1 IEA

Electricity and renewable generation growth by country/region
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M Electniaity generation growth (2015-21) M Renewable generation growth (2015-21)

Source: Total electricity generation from World Energy Qutlook 2016, forthcoming.

IEA figures released in Nov 2016 — upgrading world | '
21/06/2017 wind electricity forecast by 50% to 5,394TWh by 2040. | & afnanciianciie




: 1.1 IEA

Figure ES.1 » Global emissions abatement by technology and region in the 66% 2°C Scenario relative to
the New Policies Scenario

Technologies Regions
~ 40 0
g New Policies Scenario Efficiency 8
© o)
% : Renewables 30
" CCS
20 » Fuel switching — s | 50
66% 2°C Scenario - Nacear
10 m Other S il .
0 . L) L) L L) s ' 0
2010 2020 2030 2040 2050 2050

Note: The New Policies Scenario reflects the implications for the energy sector of the NDCs of the Paris Agreement.

The Paris Climate Agreement is well short of

,{,‘,‘E&. Institute for Energy Economics

21/06/2017 a 2 degree C scenario (%5 and Financial Analysis
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2. Electricity Markets are Transforming

China State Grid’s Chairman in February 2016 stated:

The only hurdle to overcome is "mindset," Liu
said. "There's no technical challenge at all.”

21/06/2017 http://www.eenews.net/energywire/2016/02/26/stories/1060033055 -"-'i.?:‘-‘ Insfitute for Energy Economics

inancial Analysis
\ua%2? IEEFA.0rg
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~ 2.1 IEA Energy Productivity - China

Energy Productivity 2003-2013 2014 2015 2016
GDP Growth 10.0% 7.3% 6.9% 6.7%
Energy Intensity -2.2% -4.8% -5.6% -5.2%
TPES * 7.6% 1.6% 0.9% 1.1%

* TPES - Total Primary Energy Supply

[ Something fundamentally shifted post 2013 ]

;’i,',ﬁs‘ Institute for Energy Economics
and Financial Analysis
.org

21/06/2017 Source: IEA October 2016 Energy Efficiency Study, IEEFA calculations \i-','-._ o
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2.1 China’s Thermal power peaked 2013

Power generation growth in China by source, 2013 to 2016

Tatal generation Thermal paower Hydra

Source: China National Bureau of Statistics , Lauri Myllyvirta Beijing

Renewabie

Salar

Nuclear

i{'ﬁi‘ Institute for Energy Economics
Waase+, and Financial Analysis
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2.2 India

India’s Energy Minister Goyal stated December 2016:

1. A plan to transformation the entire Indian electricity system with
275GW of renewable energy installs by FY2027 vs 43GW in FY2016.
This involves a doubling of wind installs to 6GW pa and trebling solar
installs to >10GW pa.

2. Thermal power of 265GW in FY2027 would represent just 43% of
total system capacity, down from 69% in FY2016. The CEA concluded
no new coal fired capacity was needed this coming decade.

1. Plans to more than double India’s domestic coal production to 1.5Bn
tpa by 2021, requiring a massive investment in rail infrastructure,
CH&PP plus major new domestic mine development.

Source: India’s CEA, draft National Electricity Plan”, December 2016 fss. Institute for Energy Economics
.. . iaase+ and Financial Analysis
http://www.cea.nic.in/reports/committee/nep/nep dec.pdf NB8YY IEEFA.Org



http://www.cea.nic.in/reports/committee/nep/nep_dec.pdf

: 2.2 India

Indian Generation Mix by Capacity (GW)

FY20a7 FYan2x FY2027

Npal WGas  EOpher rero emissions @ Renswables

Source: India’s CEA, draft National Electricity Plan”, December 2016 35 Institute for Energy Economics
21/06/2017 e ] wite’y' and Financial Analysis
http://www.cea.nic.in/reports/committee/nep/nep dec.pdf AE IEEFA.org
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2.2 India

Coal imports peaked in 2014/16. After the 6%
yoy decline 2015/16 and an expected further
10% fall in 2016/17 for coal imports, Energy
Minister Piyush Goyal stated rather categorically:

“Indian companies used to import a lot of thermal
coal. We want to completely stop its import over the
next 2-3 years. We have already reduced imports by
Rs280bn. We will save Rs400bn."

http://www.businesstoday.in/current/policy/govt-considering-thermal- 4555 Institute for Energy Economics
%%, and Financial Analysis
EFA.org

coal-import-in-two-three-years/story/231166.html ':'._:{-,_ e
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2.2 India — Solar Tariffs Are Falling Rapidly
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April 2017: A new low utility solar of Rs2.44/kWh (US$38/MWh) was set:
30% lower than two months earlier. This is down from Rs12/kWh in 2010.

;'5,’,"?;\ Institute for Energy Economics
\iaawe+ and Financial Analysis
\Ws%+" IEEFA.org
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2.3 US Electricity Transformation

U.S. utility-scale electric capacity additions and retirements (2002-16) .
gigawatts eia’
60 .
additions
50
40
other
30
wind
20 coal
10 natural gas
0
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
0
10
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20 ——
30 | S ____ ___ netchange
53 43 (16 14| (9 |9 15| (16| [11 15 12| |-4| 7 |-4| 15| in capacity
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21/06/2017 http://www.eia.gov/todayinenergy/detail.php?id=30112 @f,}"\; Q:E*‘F’i‘:c:géiz'?‘zﬁglsgg"OmiCS
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2.4 German Electricity Transformation

Germany gross electricity generation Germany gross electricity generation
by fuel source (1990-2015) by renewable fuel source (1990-2013)
billion kilowatthours billion kilowatthours
700 200
600 18 other
160 renewables
500 renewables 140
120
400 10 solar
300 natural gas
oil
200 60 wind
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100 20
0 0 hydro
19590 1995 2000 2005 2010 2015 1990 1935 2000 2005 2010 2015 Ll_E?'

Energiewende: renewable sources hit 40.9% share in March )
. S Institute for Energy Economics
21/06/2017 2017; to increase to 40-45% by 2025 and to >80% by 2050 {855 and Fnancial Analyis
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2.5 Mexican Electricity Transformation

Cumulative projected generation capacity additions in Mexico by fuel type, 2015-29
gigawatts
60 coal
fuel oil
50 g Jeothermal
—
— nuclear
A0 - hydro
[ - ;
- wind
30 —
20 —
- natural gas
10 o
0 =
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2025 2029 Cld

Mexico plans a 53GW capacity expansion by 2029, 25GW of which is renewables.
The large gas expansion using imported US gas is threatened by Trump’s Mexican

i.{'ﬁ”i&« Institute for Energy Economics

21/06/20%7 plans. Meanwhile, domestic solar and wind at US$35-40/MWh. Wk 2nd financial Analysts




3 Thermal Coal Export Price Volatility

Coal, Australian thermal coal Monthly Price - US Dollars per Metric Ton
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96.24

Range ©6m 1y 5y 10y | 15y 20y 25y 30y May 2007 - Apr2017: 30,690 (51.15 %)
202.5
187.32
- L4 The spot price in
g 15686 June’2017 is USS77/t
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Description: Coal, Australian thermal coal, 12000- btu/pound, less than 1% sulfur, 14% ash, FOB Newcastle/Port Kembila, US
Dollars per Metric Ton

21/06/2017 http://www.indexmundi.com/commodities/?commodity=coal-australian&months=60 255 Insfitue for Energy Economics
https://www.barchart.com/futures/quotes/LQ*0/all-futures (a8’ and Financial Analysis
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4 Renewable Energy

[I\Iew investment

[New investment]
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Annual investment vs estimated new build,

normalised to 2012=100. New investment in clean energy, 2004-16 ($bn)
Sour berg New

Institute for Energy Economics

and Financial Analysis
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2 4.1 Solar cost reductions

Auctions Driving Down Solar Farm Prices
Companies are winning auctions with record low bids around the world

Global photovoltaic mid price 1H 2016 _

Since BNEF did this slide in June 2016: 10 20 30 40 50 60 70 80 20 100
. Chile Aug 2016 USSZQ/MWh Dollars Per Megawatt Hour
* Abu Dhabi Sept 2016 US524/MWh Bloomberg B

* Australia Dec 2016 USS64/MWh

* Germany Feb 2017 US554/MWh

e Abu Dhabi March 2017 US524/MWh
* India April 2017 USS38/MWh

o

http://www.bloomberg.com/news/articles/2016-06-16/solar-s-
21/06/2017 latest-subsidy-is-squeezing-down-costs-and-companies
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4.3 Offshore Wind — Just Starting

4 N

Nov 2016: Vattenfall
tendered a record low
€50/MWh (USS53)
for offshore wind in
Denmark. This is half
the rate forecast by
IRENA for 2025.

\_ - 2004 ——m—— . 2016

New investment in offshore wind, 2004-16 ($bn)

jms Institute for Energy Economics
\waas?,+, and Financial Analysis
\a.%e’ IEEFA.org



" 4.4 Storage is coming, rapidly

Electricity in transition

Component cost breakdown for residential energy storage systems ($US/kWh")
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— 1,296 — : B EPC* MOther Balanceofplant  Switching W Battery pack @ BNEF** Est battery pack costs
T 1,2OE—| :
175 :
N v48%
: : : decline in total
159 : r—981— costs is forecast
o 143 R

— 679—

123
83

2015 2016 2017 2018 2019 2020

~Does not include retail charges and feed-in tanff credit, 2015 dollars
*Engineering, Procurement and Construction **Bloomberg New Energy Finance SOURCE: BLOOMBERG NEW ENERGY FINANCE

{Fiv“ Institute for Energy Economics
21/06/2017 {3 and Financial Analysis
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5.

5 Financial Markets Are Moving

Norwegian Sovereign Wealth Fund — USS$1 Trillion FUM - 2015

Bank of England — Governor Mark Carney — 2015
“Tragedy of the Horizons”

AXA of France (€717Bn FUM)/Allianz of Germany (€2 trillion)

National Australia Bank: Wont invest in Carmichael Coal - 2015

Blackrock - $5.3 Trillion FUM — 2016: call for global carbon price

Deutsche Bank — 2017 — No new finance of thermal coal mines /

plants

APRA - Feb 2017 - Financial institutions must analyse climate risk

Westpac — May 2017 - No new finance of thermal coal mines / plants

Institute for Energy Economics

wins+'s', and Financial Analysis
EFA.or

‘auvly
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. DISCLAIMER

. The Institute for Energy Economics and Financial Analysis (IEEFA) is a not-for-profit research Institution organized under Internal
Revenue Code 501(c)(3) of the United States.

. The authors of this presentation are not brokers, dealers or registered investment advisors and do not attempt or intend to influence
the purchase or sale of any security.

. This presentation is intended for informational and educational purposes only. This presentation is not a solicitation, an offer, a

recommendation to buy, hold, or sell any securities, products, service, investment or participate in any particular trading scheme in any
jurisdiction. The presentation is not and shall not be used as part of any prospectus, offering memorandum or other disclosure
attributable to any issuer of securities. No individual or entity is authorized to use the information contained herein for the purpose or
with the effect of incorporating any such information into any disclosure intended for any investor or potential investor. This
presentation is not intended, in part or in whole, as financial advice.

. The information and opinions in the presentation constitute a judgment as at the date of the presentation and are subject to change
without notice. The information and opinions contained have been compiled or arrived at from sources believed to be reliable and in
good faith, but the authors do not represent and make no warranty, express or implied, as to the accuracy, completeness or
correctness contained in this presentation. The authors do not warrant that the information is up to date. All information provided
expressly disclaims any and all warranties, express or implied, including without limitation warranties of satisfactory quality and fitness
for a particular purpose with respect to the information contained herein.

. All information contained herein is protected by law, including but not limited to Copyright Law, and none of the information contained
herein is to be copied or otherwise reproduced, repackaged further transmitted, transferred, or redistributed for subsequent use for
any such purpose in whole or in part, in any form or manner or by any means whatsoever, by any person without prior written consent
from the authors.

. JURISDICTION

. The authors do not make any representations that the use of information contained herein is appropriate for use in other locations or
that may access this information from outside of the United States.
. This document is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located

in any locality, state country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or
regulation or would subject the Institute to any registration or licensing agreement within such jurisdiction.

T Institute for Energy Economics
21/06/2017 f?.‘:"_‘.‘- and Financial Analysis
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