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Introduction

Nikko AM values companies based on their sustainable earnings capacity. Embedded in our research process is a
consideration of all relevant risks that impact sustainable earnings and therefore have valuation implications. This
obviously includes risk factors that fall within the ESG realm.

In the electricity sector, new technologies and policies aimed at reducing carbon emissions introduce the risk that
existing assets may be rendered redundant. This paper reviews the stranded asset risk for the listed players AGL
and Origin Energy.

A plan to reduce emissions

Australia’s commitment under the Paris Agreement (COP21) is to reduce carbon emissions to 26 — 28% below 2005 levels by 2030.
In addition to the emissions at the end point, it appears that an emissions budget is another variable that must be managed over
the transition period.

In 2005, Australia’s CO>-e emissions were approximately 600Mt with approximately one-third coming from the electricity sector.
While these levels have since fallen — current emissions are 554Mt based on the December 2017 estimate — electricity generation
still accounts for roughly one-third of emissions.

As it stands, Australia needs to reduce annual emissions from an FY17 level of 554Mt to a range of 432 — 444Mt (down 20 to 22%),
as well as reduce cumulative emissions over the transition period by an average of 66 — 71Mt p.a. The existence of this emissions
budget during the transition means that policy action needs to be front-end loaded or the future cuts will need to be significantly
higher.

Assessing the risk of stranded assets

Assessing the risk of stranded assets requires significant assumptions regarding the policy settings needed to achieve the agreed
reductions. Variables include the:
e amount of reduction targeted
e timeframe in which this is sought
e means by which it will be achieved. For instance, will the government seek an equal reduction across all sectors of the
economy or will it be more targeted in its approach and seek to eliminate emissions from specific areas, either on the
grounds of cost efficiency or labour market impacts.

The current policy settings do not appear to be targeting any one sector as bearing a heavier burden of emissions reduction than
any other. Moreover, the recently abandoned National Energy Guarantee included an emissions reduction target for the generation
sector of 26 — 28% by 2030. Although it was ultimately abandoned due to Liberal party in-fighting, it has been widely reported that
this policy had achieved bipartisan support.

In making an assessment of likely stranded assets, | will rely on these policy settings.

In regards to the electricity sector, it is also pertinent to consider the market structure. Currently, electricity markets are essentially
state-based, with limited capacity to transport electricity between states. | will assume that this remains the case and that there is
no further expansion of interconnector capacity. Therefore, | will assume the electricity sector in each state needs to reduce its
carbon emissions by 20 — 22% as determined above.
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New South Wales
A review of NSW's generation plant highlights that more than 95% of carbon emissions come from five power stations.

Table 1 Top five carbon emitting power stations in NSW

Power station Output (TWh) % of generation % of electricity  Likely closure Est. renewable
output sector date capacity to

emissions replace (MW)
Bayswater 14.3 23% 27% 2047 4100
Eraring 253 25% 29% 2032 4500
Liddell 7.3 12% 14% 2023 2100
Mt Piper 74 12% 14% 2042 2100
Vales Point 7.5 12% 14% 2029 2100

Source: Nikko AM estimates based on AEMO disclosures of the capacity of plants

The scheduled closure of Liddell removes an estimated 14% of NSW emissions from the electricity sector (although this will be
partially reduced by the need for gas-fired generation to strengthen the renewable generation that replaces it). Vales Point will
turn 50 in 2029 and for this reason, we expect it will be the next plant likely to shut, although I note its new owner believes it has
life beyond this. We estimate that the closure of these two plants would see NSW reduce its emissions from the electricity sector
by the necessary 28%, albeit with some offsetting emissions from a gas-fired firming plant.

The key downside risk beyond this is the adoption of Labor’s target of having 50% of electricity coming from renewables by 2030.
In our view, this would likely see the early closure of Origin Energy’s Eraring coal-fired plant. Should Eraring close in 2029, rather
than the scheduled 2032, we estimate Origin’s valuation would be reduced by 2.3%.

Victoria

Similarly, in Victoria the vast majority of carbon emissions in the electricity generation sector can be attributed to the three coal
power plants:

Table 2 Top five carbon emitting power stations in Victoria

Power station Output (TWh) % of generation % of electricity  Likely closure Est. renewable
output sector date capacity to

emissions replace (MW)
Yallourn 7.8 20% 26% 2024-2028 2600
Loy Yang A 155 41% 49% 2048 5200
Loy Yang B 74 21% 23% >2050 2500

Source: Nikko AM estimates based on AEMO disclosures of the capacity of plants

We estimate that the closure of Yallourn will largely achieve the current targeted emissions reduction. This is the oldest plant and
also the plant with the highest emissions intensity.

In regards to the Labor Party’s target of 50% of electricity coming from renewable generation by 2030, it is apparent that AGL's
Loy Yang A plant has some risk of early redundancy. One or two of Loy Yang A’s four units may be closed to accommodate
increased renewables. By our estimates, the valuation impact under this scenarios is -5% to -10%.

Conclusion

For the listed players in the electricity sector, the risk of stranded assets appears to be low based on recent policy settings. Origin
may see Eraring close a few years earlier than planned and AGL may need to close part of Loy Yang A around 2030. In our view, the
valuation implications of the emissions reduction targets are immaterial for Origin Energy (c2%) and modest for AGL (5 - 10%).
Notably, the complexity of the system, the physical need for synchronous generation and the lumpy nature of existing thermal
generation complicate the management of this transition to clean generation as well as the ability to draw definitive conclusions.
That said, while the above assessment is extremely simplistic relative to the complexity of these issues, it does provide some insight
into the valuation impacts. Moreover, the valuation impacts are well within the typical range of uncertainty.

It is worth noting that further potential downside exists for AGL should its remaining thermal generation assets be rendered
redundant by advances in technology ahead of their planned closure dates. Assuming base-load thermal generation is displaced
entirely by 2030, AGL's valuation falls by a total 35% from the base case valuation.
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Table 3 Sectoral breakdown of 2017 projections results to 2030

Emissions by sector (Mt CO;-e) National Greenhouse Gas Projection
Inventory

2000 2005 2017° 2020 2030
Electricity 175 197 190 175 173
Direct combustion 75 82 97 105 103
Transport 74 82 96 101 112
Fugitives 40 39 49 51 53
Industrial processes and product use 27 32 34 34 32
Agriculture 78 76 72 75 82
Waste 16 14 11 10 10
Land use, land use change and 66 76 5 -1 4
forestry
Total 551 597 554 551 570

" The estimate for 2017 emissions is different by a small amount to that published in the Quarterly Update of Australia’s National Greenhouse Gas Inventory, June
2017 due to different emissions accounting treatments and the application of policies. Totals may not sum due to rounding.
Source: Department of the Environment and Energy

Important Information

This document is prepared by Nikko Asset Management Co., Ltd. and/or its affiliates (Nikko AM) and is for distribution only under such
circumstances as may be permitted by applicable laws. This document does not constitute investment advice or a personal recommendation
and it does not consider in any way the suitability or appropriateness of the subject matter for the individual circumstances of any recipient.

This document is for information purposes only and is not intended to be an offer, or a solicitation of an offer, to buy or sell any investments or
participate in any trading strategy. Moreover, the information in this material will not affect Nikko AM’s investment strategy in any way. The
information and opinions in this document have been derived from or reached from sources believed in good faith to be reliable but have not
been independently verified. Nikko AM makes no guarantee, representation or warranty, express or implied, and accepts no responsibility or
liability for the accuracy or completeness of this document. No reliance should be placed on any assumptions, forecasts, projections, estimates
or prospects contained within this document. This document should not be regarded by recipients as a substitute for the exercise of their own
judgment. Opinions stated in this document may change without notice.

In any investment, past performance is neither an indication nor guarantee of future performance and a loss of capital may occur. Estimates of
future performance are based on assumptions that may not be realised. Investors should be able to withstand the loss of any principal
investment. The mention of individual stocks, sectors, regions or countries within this document does not imply a recommendation to buy or
sell.

Nikko AM accepts no liability whatsoever for any loss or damage of any kind arising out of the use of all or any part of this document, provided
that nothing herein excludes or restricts any liability of Nikko AM under applicable regulatory rules or requirements.

All information contained in this document is solely for the attention and use of the intended recipients. Any use beyond that intended by Nikko
AM is strictly prohibited.

Japan: The information contained in this document pertaining specifically to the investment products is not directed at persons in Japan nor is
it intended for distribution to persons in Japan. Registration Number: Director of the Kanto Local Finance Bureau (Financial Instruments firms)
No. 368 Member Associations: The Investment Trusts Association, Japan/Japan Investment Advisers Association/Japan Securities Dealers
Association.

United Kingdom and rest of Europe: This document constitutes a financial promotion for the purposes of the Financial Services and Markets
Act 2000 (as amended) (FSMA) and the rules of the Financial Conduct Authority (the FCA) in the United Kingdom (the FCA Rules).

This document is communicated by Nikko Asset Management Europe Ltd, which is authorised and regulated in the United Kingdom by the FCA
(122084). It is directed only at (a) investment professionals falling within article 19 of the Financial Services and Markets Act 2000 (Financial
Promotions) Order 2005, (as amended) (the Order) (b) certain high net worth entities within the meaning of article 49 of the Order and (c)
persons to whom this document may otherwise lawfully be communicated (all such persons being referred to as relevant persons) and is only
available to such persons and any investment activity to which it relates will only be engaged in with such persons.

United States: This document is for information purposes only and is not intended to be an offer, or a solicitation of an offer, to buy or sell any
investments. This document should not be regarded as investment advice. This document may not be duplicated, quoted, discussed or
otherwise shared without prior consent. Any offering or distribution of a Fund in the United States may only be conducted via a licensed and
registered broker-dealer or a duly qualified entity. Nikko Asset Management Americas, Inc. is a United States Registered Investment Adviser.

Singapore: This document is for information only with no consideration given to the specific investment objective, financial situation and
particular needs of any specific person. You should seek advice from a financial adviser before making any investment. In the event that you
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choose not to do so, you should consider whether the investment selected is suitable for you. Nikko Asset Management Asia Limited is a
regulated entity in Singapore.

Hong Kong: This document is for information only with no consideration given to the specific investment objective, financial situation and
particular needs of any specific person. You should seek advice from a financial adviser before making any investment. In the event that you
choose not to do so, you should consider whether the investment selected is suitable for you. The contents of this document have not been
reviewed by the Securities and Futures Commission or any regulatory authority in Hong Kong. Nikko Asset Management Hong Kong Limited is a
licensed corporation in Hong Kong.

Australia: Nikko AM Limited ABN 99 003 376 252 (Nikko AM Australia) is responsible for the distribution of this information in Australia. Nikko
AM Australia holds Australian Financial Services Licence No. 237563 and is part of the Nikko AM Group. This material and any offer to provide
financial services are for information purposes only. This material does not take into account the objectives, financial situation or needs of any
individual and is not intended to constitute personal advice, nor can it be relied upon as such. This material is intended for, and can only be
provided and made available to, persons who are regarded as Wholesale Clients for the purposes of section 761G of the Corporations Act 2001
(Cth) and must not be made available or passed on to persons who are regarded as Retail Clients for the purposes of this Act. If you are in any
doubt about any of the contents, you should obtain independent professional advice.

New Zealand: Nikko Asset Management New Zealand Limited (Company No. 606057, FSP22562) is the licensed Investment Manager of Nikko
AM NZ Investment Scheme, Nikko AM NZ Wholesale Investment Scheme and the Nikko AM KiwiSaver Scheme.

This material is for the use of researchers, financial advisers and wholesale investors (in accordance with Schedule 1, Clause 3 of the Financial
Markets Conduct Act 2013 in New Zealand). This material has been prepared without taking into account a potential investor’s objectives,
financial situation or needs and is not intended to constitute personal financial advice, and must not be relied on as such. Recipients of this
material, who are not wholesale investors, or the named client, or their duly appointed agent, should consult an Authorised Financial Adviser
and the relevant Product Disclosure Statement or Fund Fact Sheet (available on our website www.nikkoam.co.nz).

Kingdom of Bahrain: The document has not been approved by the Central Bank of Bahrain which takes no responsibility for its contents. No
offer to the public to purchase the Strategy will be made in the Kingdom of Bahrain and this document is intended to be read by the addressee
only and must not be passed to, issued to, or shown to the public generally.

Kuwait: This document is not for general circulation to the public in Kuwait. The Strategy has not been licensed for offering in Kuwait by the
Kuwaiti Capital Markets Authority or any other relevant Kuwaiti government agency. The offering of the Strategy in Kuwait on the basis a private
placement or public offering is, therefore, restricted in accordance with Decree Law No. 7 of 2010 and the bylaws thereto (as amended). No
private or public offering of the Strategy is being made in Kuwait, and no agreement relating to the sale of the Strategy will be concluded in
Kuwait. No marketing or solicitation or inducement activities are being used to offer or market the Strategy in Kuwait.

Kingdom of Saudi Arabia: This document is communicated by Nikko Asset Management Europe Ltd (Nikko AME), which is authorised and
regulated by the Financial Services and Markets Act 2000 (as amended) (FSMA) and the rules of the Financial Conduct Authority (the FCA) in the
United Kingdom (the FCA Rules). This document should not be reproduced, redistributed, or sent directly or indirectly to any other party or
published in full or in part for any purpose whatsoever without a prior written permission from Nikko AME.

This document does not constitute investment advice or a personal recommendation and does not consider in any way the suitability or
appropriateness of the subject matter for the individual circumstances of any recipient. In providing a person with this document, Nikko AME is
not treating that person as a client for the purposes of the FCA Rules other than those relating to financial promotion and that person will not
therefore benefit from any protections that would be available to such clients.

Nikko AME and its associates and/or its or their officers, directors or employees may have or have had positions or material interests, may at any
time make purchases and/or sales as principal or agent, may provide or have provided corporate finance services to issuers or may provide or
have provided significant advice or investment services in any investments referred to in this document or in related investments. Relevant
confidential information, if any, known within any company in the Nikko AM group or Sumitomo Mitsui Trust Bank group and not available to
Nikko AME because of regulations or internal procedure is not reflected in this document. The investments mentioned in this document may
not be eligible for sale in some states or countries, and they may not be suitable for all types of investors.

Oman: The information contained in this document nether constitutes a public offer of securities in the Sultanate of Oman as contemplated by
the Commercial companies law of Oman (Royal decree 4/74) or the Capital Markets Law of Oman (Royal Decree80/98, nor does it constitute an
offer to sell, or the solicitation of any offer to buy non-Omani securities in the Sultanate of Oman as contemplated by Article 139 of the Executive
Regulations to the Capital Market law (issued by Decision No. 1/2009). This document is not intended to lead to the conclusion of any contract
of whatsoever nature within the territory of the Sultanate of Oman.

Qatar (excluding QFC): The Strategies are only being offered to a limited number of investors who are willing and able to conduct an
independent investigation of the risks involved in an investment in such Strategies. The document does not constitute an offer to the public
and should not be reproduced, redistributed, or sent directly or indirectly to any other party or published in full or in part for any purpose
whatsoever without a prior written permission from Nikko Asset Management Europe Ltd (Nikko AME). No transaction will be concluded in your
jurisdiction and any inquiries regarding the Strategies should be made to Nikko AME.

United Arab Emirates (excluding DIFC): This document and the information contained herein, do not constitute, and is not intended to
constitute, a public offer of securities in the United Arab Emirates and accordingly should not be construed as such. The Strategy is only being
offered to a limited number of investors in the UAE who are (a) willing and able to conduct an independent investigation of the risks involved in
an investment in such Strategy, and (b) upon their specific request.
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The Strategy has not been approved by or licensed or registered with the UAE Central Bank, the Securities and Commodities Authority or any
other relevant licensing authorities or governmental agencies in the UAE. This document is for the use of the named addressee only and should

not be given or shown to any other person (other than employees, agents or consultants in connection with the addressee's consideration
thereof).

No transaction will be concluded in the UAE and any inquiries regarding the Strategy should be made to Nikko Asset Management Europe Ltd.
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