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6 This includes the acquisition of EDF assets from Nov 14, 2017 
7 https://www.gkpge.pl/Investor-Relations/PGE-Group/PGE-BIG-BOOK 
8 https://www.gkpge.pl/Investor-Relations/PGE-Group/PGE-BIG-BOOK 
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9 973 million tonnes of existing lignite reserves are equivalent to about 1.2 billion tonnes of CO2, if burned, using standard 

conversions. That is equivalent to more than 3% of global annual CO2 emissions today of 36 billion tonnes from burning 
fossil fuels and cement production. https://www.carbonbrief.org/analysis-four-years-left-one-point-five-carbon-budget; To 
put it an�R�W�K�H�U���Z�D�\�����3�*�(�¶�V���H�[�L�V�W�L�Q�J���O�L�J�Q�L�W�H���U�H�V�H�U�Y�H�V���D�U�H���E�H�W�Z�H�H�Q�������������D�Q�G���������R�I���W�K�H���J�O�R�E�D�O���&�2�����W�K�D�W���W�K�H���Z�R�U�O�G���F�D�Q���V�W�L�O�O��
emit cumulatively and stay below 2C and 1.5C warming respectively; see IPCC and Carbon Brief 
https://docs.google.com/spreadsheets/d/1GJSvGUtvgQifLYM0CUVJywaaTdSUJQjFq3qr5eC_Dzg/edit#gid=372766592  
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10 http://eippcb.jrc.ec.europa.eu/reference/BREF/LCP/JRC107769_LCP_bref2017.pdf 
11 �3�R�Z�H�U���S�O�D�Q�W���R�S�H�U�D�W�R�U�V���P�D�\���D�O�V�R���V�H�H�N���L�Q�G�L�Y�L�G�X�D�O���H�[�H�P�S�W�L�R�Q�V�����R�U���³�G�H�U�R�J�D�W�L�R�Q�V�´�����I�U�R�P���W�K�H���V�W�D�Q�G�D�U�G�V 
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15 PGE Q4 & FY 2017 Financial and Operating Results presentation, page 15. 
16 It should be noted that Bydgoszcz is a CHP plant, and so it will earn additional revenues from the sale of heat, but this will 

in turn constrain its operational flexibility. 
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18 https://www.iea.org/publications/renewables2017/; For onshore wind, we applied an IEA forecast of a 7% drop in global 

average installed costs from 2016-2022, to $1.4 million/MW from $1.5 million/MW, �D�Q�G���D�S�S�O�L�H�G���D�������������¼�������H�[�F�K�D�Q�J�H���U�D�W�H����
For solar, we applied an IEA forecast for a 25% fall in global average installed costs from 2016-2022, to $1.25 million/MW 
from $1.7million/MW. For offshore wind, we applied an IEA forecast of a 20% fall in global average installed costs 
(including grid connection) from 2016-�������������W�R���D�E�R�X�W���¼���������P�L�O�O�L�R�Q���0�:���I�U�R�P���W�K�H���O�R�Z���H�Q�G�������������U�D�Q�J�H���R�I���¼���������P�L�O�O�L�R�Q���0�:�� 

19 For onshore wind O&M, we used the mid-point of Deloitte estimated wind farm costs, at 20% of revenues; 
https://www2.deloitte.com/content/dam/Deloitte/global/Documents/Energy-and-Resources/gx-er-deloitte-establishing-the-
wind-investment-case-2014.pdf. For solar O&M, we used actual or expected EBITDA published by Scatec Solar, at 10% 
of revenues, for its 400 MW portfolio; http://www.scatecsolar.com/Investor�����)�R�U���R�I�I�V�K�R�U�H���Z�L�Q�G���2�	�0�����Z�H���X�V�H�G���W�K�H���,�(�$�¶�V��
estimated 25% of total generation costs. 

20 We assumed a 12.6% capacity factor for solar, based on http://globalsolaratlas.info; we assumed a 34.2% capacity factor 
for onshore wind, based on https://globalwindatlas.info. 

21 We assumed an output of 4,500 MWh/MW installed, based on historical output of 4,200 MWh/MW at existing Baltic 
offshore wind farms (https://www.enbw.com/renewable-energy/wind-energy/our-offshore-wind-farms/baltic-2/), coupled 
with rapid technology improvements (e.g., the 12 MW GE offshore wind turbine that can produce 5,600 MWh/MW). See 
https://www.ge.com/renewableenergy/wind-energy/turbines/haliade-x-offshore-turbine 

22 We note that we used a lower WACC for renewables, at 5.8%, compared with coal and lignite, at 6.4%. This was based on 
the view that renewables projects benefit from lower development risk compared with conventional generation because of 
faster construction. 

23 https://www.pv-magazine.com/2017/07/10/poland-contracts-4-725-twh-of-power-in-renewable-energy-auction-renesola-
awarded-42-mw-of-solar/ 
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24 PGE 2017 management report 
25 https://www.fitchratings.com/site/pr/10020265 
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A Sources for this box are notes published by Client Earth in Poland, and Fitch Ratings; they are available here: 

https://www.documents.clientearth.org/wp-content/uploads/library/2018-02-07-assessment-of-the-polish-act-on-the-
capacity-market-ce-en.pdf; and https://www.fitchratings.com/site/pr/10020265 
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26 https://www.theice.com/products/197/EUA-Futures/data 
27 https://www.carbontracker.org/reports/carbon-clampdown/ 
28 https://www.gkpge.pl/Investor-Relations/PGE-Group/PGE-BIG-BOOK  
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29https://ec.europa.eu/energy/sites/ener/files/documents/quarterly_report_on_european_electricity_markets_q4_2017_final.p

df 
30 https://www.reuters.com/article/us-energy-poland-windfarm/poland-adopts-limits-on-where-wind-farms-can-be-built-

idUSKCN0YE17V 
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31 https://www.gkpge.pl/Investor-Relations/PGE-Group/PGE-BIG-BOOK 
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�D�Q�G���D���F�R�U�U�H�V�S�R�Q�G�L�Q�J���F�R�V�W���I�R�U���W�K�H���+�X�U�U�\���´�J�R�L�Q�J���J�U�H�H�Q�µ���V�F�H�Q�D�U�L�R���R�I���½�����������E�L�O�O�L�R�Q�����,�W���V�K�R�X�O�G���E�H���Q�R��
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+,-N$'!O,.+$1';Y!F$@,-3(1@!%,-Q21!O-(%$;Z!8$!$;'(+,'$!,!O-$;$1'!),:&$!C2-!%,-Q21!%2;';!
�X�Q�G�H�U���W�K�H���:�D�L�W���V�F�H�Q�D�U�L�R���R�I���½�����������E�L�O�O�L�R�Q�����:�H���F�R�Q�V�H�U�Y�D�W�L�Y�H�O�\���D�V�V�X�P�H���W�K�D�W���W�R�G�D�\�·�V���½�������F�D�U�E�R�Q��
O-(%$!-$+,(1;!&1%L,1@$3!'L-2&@L!<=V4Z!,13!,!%,-Q21!(1 '$1;('.!2C!=YS!'211$;!97<cRKL!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
32 https://www.bu.edu/ise/files/2017/04/BU-ISE-Seminar-Hurry-or-Wait-Dean-Murphy-Jurgen-Weiss.pdf 
33 �³�%�\���X�V�L�Q�J���R�Q�O�\���J�R�L�Q�J���I�R�U�Z�D�U�G���F�R�V�W�V���I�R�U���I�R�V�V�L�O���U�H�V�R�X�U�F�H�V�����E�X�W���I�X�O�O���F�R�V�W�V���L�Q�F�O�X�G�L�Q�J���F�D�S�L�W�D�O���F�R�V�W�V���I�R�U���Q�H�Z���U�H�Q�H�Z�D�E�O�H���J�H�Q�H�U�D�W�L�R�Q�� 

we reflect the economics of our fundamental question: is it worth accelerating the replacement of existing fossil generators 
with new renewable generation, weighing the additional costs that would be incurred against the benefit of lower 
�F�X�P�X�O�D�W�L�Y�H���&�2�����H�P�L�V�V�L�R�Q�V�"�´���:�H�L�V�V���D�Q�G���0�X�U�S�K�\���������������� 

34 �5�H�J�D�U�G�L�Q�J���I�R�V�V�L�O���I�X�H�O�V�����Z�H���W�D�N�H���D�Q���D�S�S�U�R�[�L�P�D�W�H���Z�H�L�J�K�W�H�G���D�Y�H�U�D�J�H���R�I���3�*�(�¶�V���J�H�Q�H�U�D�W�L�R�Q���L�Q��������������70% lignite, 30% coal) and 
apply this to our all-in BREF-�F�R�P�S�O�L�D�Q�W���/�&�2�(�V���D�E�R�Y�H�����W�R���G�H�U�L�Y�H���D���F�R�V�W���R�I���¼�������0�:�K���Z�K�L�F�K���Z�H���K�R�O�G���F�R�Q�V�W�D�Q�W���W�K�U�R�X�J�K���W�K�H��
28-year period. Regarding renewables, we average our LCOE estimates above for onshore and offshore wind and solar, 
�D�V�V�X�P�L�Q�J���W�K�H�V�H���D�U�H���G�H�S�O�R�\�H�G���H�T�X�D�O�O�\���E�\���F�D�S�D�F�L�W�\�����G�H�U�L�Y�L�Q�J���D�Q���L�Q�L�W�L�D�O���F�R�V�W���L�Q�������������R�I���¼�������0�:�K�����:�H���U�H�G�X�F�H���W�K�L�V���I�L�J�X�U�H���E�\��
3.3% annually to take account of continuing cost reductions, until the cost of new renewables equals the cost of existing 
coal and lign�L�W�H���L�Q���������������L���H�������¼���������$�I�W�H�U���W�K�L�V�����Z�H���K�R�O�G���W�K�H���F�R�V�W�V���R�I���U�H�Q�H�Z�D�E�O�H�V���F�R�Q�V�W�D�Q�W���� 
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%,:%&:,'$!,!O-$;$1'!),:&$!C2-!%,O,%('. !�S�D�\�P�H�Q�W���L�Q�I�O�R�Z�V���X�Q�G�H�U���W�K�H���:�D�L�W���V�F�H�Q�D�U�L�R���R�I���½��������
Q(::(21Y!JL(;!%,:%&:,'(21!(;!Q,;$3!21!,;;&+O'(21;!'L,'!56"!(;!,8,-3$3!%,O,%('.!O,.+$1';!2C!
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(
�)�L�J�X�U�H�����������7�K�H���3�U�H�V�H�Q�W���9�D�O�X�H���R�I���D���:�D�L�W���́ �)�R�V�V�L�O���+�H�D�Y�\�µ���6�F�H�Q�D�U�L�R���L�V���0�R�U�H���(�[�S�H�Q�V�L�Y�H���W�K�D�Q���+�X�U�U�\���́ �*)/6&(
�*�U�H�H�Q�µ���D�I�W�H�U���$�F�F�R�X�Q�W�L�Q�J���I�R�U���&�D�U�E�R�Q���&�R�V�W�V���D�Q�G���&�D�S�D�F�L�W�\���3�D�\�P�H�Q�W�V(

!
*2&-%$A!0""GP!,13!P%2&;+,'(%; !

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
35 We assume capacity payments are available from 2018-2045. This is an excessively generous assumption. First, actual 

payments will only start from 2021. Second, any individual unit will only be eligible for a maximum of 15 years of 
payments. Third, 2045 is the latest possible end-date. 
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