CLP(tp)hE

Energy & Climate
- A Power Utility Perspective

Dr Jeanne Ng
Director
CLP Research Institute

20 March 2020

Enerqy for Brighter Tomorrows

Information Classification: Proprietary



The Challenges Of

ENERGY & CLIMATE CHANGE
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Climate change affects business...

Potential direct impacts include:

e Supply disruptions due to flooding,
problems accessing water, asset
damage leading to brownout and
unplanned outages, etc.

* Accelerated ageing due to increased
wear and tear, leading to loss of
efficiency and reduction of capacity,
etc.

Climate change can have direct physical/operational impacts
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Climate change affects business...

The Business Case for Aggressive Climate and Energy Action

Revenue

Potential indirect impacts include:

e Customer satisfaction

* Loss of stakeholder confidence e
* Demand growth changes over time ™S 7 ey
* Need for new management skills 'y

e Opportunities for new products and

services
. . . . . Source: BSR Blog, Ran Tao, Oct 2016,
* New policies, regulations and incentives The Business Case for Aggressive
Climate and Energy Action Is like a
. Etc . Gathering Storm

Sooner or later new climate-related policies, regulations and incentives may appear

everywhere & therefore affect business
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https://www.bsr.org/en/our-insights/blog-view/the-business-case-for-aggressive-climate-and-energy-action-is-like-storm

The Energy Trilemma

FIGURE 2: THE THREE DIMENSIONS OF THE ENERGY TRILEMMA

Energy security: Effective management ENERGY
of primary energy supply from domestic SECURITY
and external sources, reliability of energy

infrastructure, and ability of energy providers

to meet current and future demand.

Energy equity: Accessibility and affordability
of energy supply across the population.

Envirenmental sustainability: Encompasscs
achievement of supply- and demand-side
energy efhciencies and development of
eneryy supply Num enewable and ulhe
low-carbon sources.

ENVIRONMEMTAL EMERGY
SUSTAINABILITY EQUITY

Source: World Energy Council!Oliver Wyman, 2016
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Energy and climate change

Global CO2 Emissions by Sector, 2016

Other 7%

Global CO2 Emissions Reduction by Technology Area and Scenario
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Source: CO2 emissions from fuel combustion 2018 overview, IEA
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Source: Energy Technology Perspectives 2017, IEA

Power sector has the largest potential for carbon emission reductions...
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Different pathways to decarbonising electricity
- the future...

Figure 2.14 = Diversity of the primary energy mix by scenario
and selected region

Carbon Intensity
(kg CO/KWh)

Diversifcation Moderate T
European Union -0 0
Japan and Korea —00 2014
Southeast Asi
autheas .5|a ©w—o_o [e] 2040:
South America — 80 O O NPS
North America —8o [e] 0 150
Africa B — =19 O cpPs
China @ = 9 e}
Russia ——>o—=0 o]
India o] 00 fo)
Middle East &——6&—=© o
0.5 0.4 0.3 0.2 0.1

Energy systems almost everywhere shift to a more diverse
mix of fuels and technologies in the coming years

Notes: NPS = New Policies Scenario; 450 = 450 Scenario; CPS = Current Policies Scenario. The indicator for diversity is
calculated using a Herfindahl-Hirschmann Index, a commonly used tool to measure market concentration in different
parts of the economy. The calculations use the share of each fuel in total primary energy demand in each scenario. Lower

values indicate a higher degree of diversity in the energy mix. Source: IEA, World Energy Outlook 2016

Although technological advancements can help to advance decarbonisation,

different countries and regions will have different policies, economic activities and
different reduction pathways...
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Projected costs of different technologies

Global LCOE of utility-scale renewable power generation technologies, 2010-2018
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Source: Renewable Power Generation Costs in 2018, IRENA, 2019

Overall, cost drivers of the different generating technologies

remain both technology-specific and market-specific
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Levelised costs of commercial PV in different markets

Utility-scale solar PV weighted-average LCOE trends in selected countries, 2010-2018
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Source: Renewable Power Generation Costs in 2018, IRENA, 2019

Overall, cost drivers of the different generating technologies
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remain both technology-specific and market-specific
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Global GHG Abatement Benefit Curve

Abatement benefit
$ pertCO.e

]
I e p o l e n l I a | Other low cost levers (mainly bulldings and industry sector)

| Efficient heavy duty trucks

| Electric vehicles
|

cost of mitigation

| Top gas recycling — iron and steel sector

| Efficient new commercial buildings

| electricity generation

{ Efficient lighting in new commercial buildings

| Clinker substitution — cement sector

{ Hybrid vehicles

| Efficiency imp: in other industry
| small t P

| Efficient windows in residential buildings.
| Nuclear

{ First sugarcane biofuels

100

{ Onshore wind power — low penetration

| Waste heat recovery — chemical industry

80

| Efficient new residential buildings
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| Landfill gas electricity generation

| Selarp
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Reduced deforestation from slash-and-burn agriculture
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Biomass co-firing in coal power plant
Organic soils restoration
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Concentrated solar panel (CSP) power ion |
Air transport
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New gas power plant with CCS |

Source: The New Climate Economy, The Global Second lignoceluiosic biofuers |
Commission on the Economy and Climate, 2014

. ‘Original abatement curve

. Benefit curve with co-benefit savings

SOURCE: Wew

Need a carbon signal — even as costs come down and/or benefits increase,

some larger reductions still not commercially viable today
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IEA Energy Technology Perspectives 2017:
Technology progress

Solar PV and onshore wind
Energy storage »0On track
Electric vehicles

Transport — Fuel economy of light-duty vehicles » Accelerated improvement needed
Lighting, appliances and building equipment
More efficient coal-fired power

Carbon capture and storage
Building construction eNot on track

Transport biofuels

Source: Energy Technology Perspectives 2017 (pp.55-63), IEA

Most technologies are not on track or with limited development, especially coal and

CCS... Only three technologies are on track: EV, PV/Wind & Energy Storage
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IEA World Energy Investment 2019

Expected generation from low-carbon power investments compared to electricity demand growth
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To ensure energy security, enough new supply of lower carbon energy

needs to be operational before old coal plants are phased out...
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The Challenges Of

CHANGING STAKEHOLDER
EXPECTATIONS
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People dictate the changing business landscape

Influences the scope of our...

[ ey

Economic Social Environmental

Our Financial

Our Environmental

Performance

Performance

e.g. demand for mpact e.g. society, e €.g. new

our product, customers, regulations,

how we supply shareholders, staff, new impacts, how
& price our etc. much beyond
product, etc. compliance, etc.

| TS

Impact on our operational costs and...
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The changing world

* Changes seem to be faster & sometimes bigger than before

* Social expectations changing within generations as well as across

gene ratinnc
History of

Social Media
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The changing business landscape is moving the goal post

As a growing number of people gain access to an increasing amount of
information at close to real-time frequencies:

* Increasing environmental & social awareness — more public
expectations and thus more pressure

* Increasing regulation — more stringent policies and regulations

* Increasing scope — e.g. additional pollutants and social-related issues

* Increasing data quantity & quality — more data and independent
verification to decrease uncertainty

*  New impacts — as we use new technologies, new or unexpected
impacts may come to the fore

All result in rising operational costs (& ultimately prices), which business and

communities must come to terms with as social and environmental costs become
gradually internalised
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Moving Towards

A NET ZERO CARBON ENERGY
FUTURE...
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Ratification of Paris Agreement by countries

L, ‘ \J b CG e Search
\Ll kL ( Imate (]r‘]ge

=

Home COM JI CCiNet TT:Clear ‘“Your location: Home > Paris Agreement

. . i Authentic texts of the Paris
Paris Agreement - Status of Ratification Agreement

Visit our

Newsroom " Arabic (3595 kE)

™ Chinese (3131 kB)

175 Parties have ratified of 197 Parties to the Convention ﬁ English (4439 kB)

KEY STEPS
On 4 November 2016, the Paris Agreement entered into force.

The Convention 1 7 5 More information
Kyoto Protocol

" French (5194 kB)

™ Russian (5397 kB)
Paris Agreement
™ Spanish (5234 kB)
NEGOTIATIONS
Meetings First nationally determined
e contribution
acumentsiEiDecisions The Paris Agreement Ig entered into force on 4 November 2016, thirty days after the date on
Bodies which at least 55 Parties to the Convention accounting in total for at least an estimated 55 % of By decision 1/CP.21, paragraph
the total global greenh gas emissi have deposited their instr ts of ratificati 22, the COP invited Parties to
acceptance, approval or accession with the Depositary. communicate their first
FOCUS nationally determined
The list below contains the latest information concerning dates of signature and receipt of instruments contribution (NDC) no later than
2018 Talanoa Dialogue of ratification by the Secretary-General of the United Nations, as Depositary of the Paris when the Party submits its
Platform Agreement. The dates in the third column are those of the receipt of the instrument of ratification, respective instrument of
acceptance (A) or approval (AA). ratification, acceptance,
NDCs approval or accession. If a Party
Pre-2020 Ambition Authoritative information on the status of the Paris Agreement, including information on signatories to has communicated an intended
5 the Agreement, ratification and entry into force, is provided by the Depositary, through the United nationally determined
Long-term Strategies Mations Treaty Collection website, which can be accessed here, and the Depositary Notifications which contribution (INDC) prior to
are available here. joining the Agreement, that
- Party shall be considered to
Overview Background information related to the ratification, acceptance, approval or accession of the Paris have satisfied this provision
Adaptation Agreement, as well as its entry into force can be found here. unless that Party decides
otherwise. Further information
Capacity-building be found here.
Climate Finance
Mitigation Paris Agreement Source: UNFCCC website, 6 April 2018
Technoloay
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Perspectives on COP

Il COP is good for business

e |t sends an international policy signal and the NDCs provide
national policy signals stating clearly the intention to ratchet or
tighten mechanism

e But there needs to be more detailed implementation plans like
China’s NDC and 5-year plans

Jll Science provides the compass

e Setting aspirational long term goals aligned with the limits of the
earth tells us where we need to be

e But 1.5° is a less practical measure for business compared to ‘net
zero carbon’

Transparency is key for its success

e The rulebook for measuring, reporting and verification (MRV) will
be key to its success

e But this, along with loss and damage, is amongst the most
contentious of the negotiation issues
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The Climate Action Tracker

15th November 2017
2030 EMISSIONS GAPS fumae
Mtk
CAT 2017 projections and resulting emissions gaps in
meeting the Paris Agreement’'s temperature goals
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w
=
e Emissions
S 60 - gaps in 2030
g Current policies I_ | 2°C 15
w 55
S
¥ . \edges Y
‘E 50 / P\ g W
@ 2°C ¢ : o S
b Onsistent = 5
(=] |
w 45 -~ e 4
i . & - Ll o~
3 Historical “ u |
= incl. LULUCF . ~ o
S 40 = LR
g . t
o s -
% 35 Sel .
[e] 5 . -~ .
Source: Climate Analytics & Ecofys 30
& NewClimate Institute, Emissicns
. i gapsin 2025
http://climateactiontracker.org/gl 25 2%c
obal/173/CAT-Emissions- 11-14 GtCOze
Gaps.html 20 1.5°C
1990 1995 2000 2005 2010 2015 2020 2025 2030 14 -17 GtCOze
The “gap” range results only from uncertainties in the pledge projections. Gaps are calculated against the
mean of the benchmark emissions for 1.5°C and 2°C.

But still a significant gap between the NDC pledges and 2° C and 1.5°C scenarios...
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Business is taking action...

EP100 showcases the world's mest influential businesses.

unit of energy, and buids on the huge progress that has already been

doubiling thelr sniegy
RE ABOUT RE100 PARTNERS  GOING 100% n E m ; E P 10 0
Enengy productivity = aboul pelting mare aconomic output fom each

L J mada on energy eficiency
. . ” in Daubling anergy productivity in the LIS by 2030 will save LISS327
The world's most influential companies, committed to 100% renewable power. il year in o, acid 13 miliensjha™ st rehic T Fo Y e LT b
C0; omissions by 33% bolow 2005 loveis. And il could reduce e
lobad fossil fuel bill by than €2 trilk ind create than
Brought to you by The Climate Group in partnership with CDP. @ ¥ N LR bt IN PARTNERSHIP WITH @gﬁgmﬁ

milion jobs gictally by 2020 "

50 1 should come as no surprse that the US govermment has endorsed the goal of doubling national enargy

prodicieaty. along with maone than 100 US Earty adoplers g recogrion from sp
this transformation

EV100 is a global initiative bringing together forward looking

companies committed to accelerating the transition to electric )
vehicles (EVs) and making electric transport the new normal by E v 1 0 O '
2030.

v ‘The transport sector is the fastest-growing contributor to climate
change, accounting for 23% of global lated greenhouse gas 3 offers a
in major solution in cutting millions of tons of greenhouse gas emissions per year, as well as curbing transport

related air and noise pollution.

With businesses owning over half of all registered vehicles on the road, itis orucial that companies lead the shift to
3 electric venicles. Through their investment, and influence on milions of staff and customers woridwide, they can

g X COMPANIES
RE100
address rising global transport emissions. They can also significantly enhance mass demand for electric vehicles

T h e b u s i n e s s S e ct o r i S a I re a d y m ovi n g vee By setting out their future EV purchasing requirements on an ambitious timescale, companies can drive mass roll-

out and make electric cars more rapidly affordable for everyone around the world.

from supply to demand... NS :

HOW WE WORK !
PARTNERSHIPS 1
MEMBERS 1
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Even the investment sector is moving...

Climate
Action 1@

Mainstreaming climate risk: Panel

Global I nvestors Drivi ng Busine S Investors, to the tune uf-$22 trillion, are out in force to

support the #Paris. :nt. They were present at

Tra nsition # in Bonn and they will be at the 12 December

Summit in Pari: yi2z.

Diane Holdorf

lliams
Moderator: Simon Currie Jon Wi Chief Sustainability Officer and Vice
inability & Cimate ief Sustainability
Global Head of Energy, Nortan Rase E:’a""':; i President, kellogs

Fulbright

The Paris Agreement set an ambitious goal to hold average global warming to well below 2-degrees Celsius
and to reach net zero greenhouse gas emissions by the second half of the century. Doing so will require

i significant cuts in global greenhouse gas emissions — on the order of 80 percent by 2050.

Romain Talagrand
Head of Power & Renewables
Financing, BNP Paribas

|
Miroslav Petkow
Head of Enviranmental and Climate
Risk Research, S&P Global

Jorgo Chatzimarkakis In support of the Paris Agreement, more than 400 investors representing more than US $24 trillion signed

Secretary General, Hydrogen Europe

the Global Investor Statement on Climate Change. The statement included the following commitment:

“Asinstitutional i d consistent with ou y duty to our we will work with the

&'y
ACCTUED Marrakech | (i go 4
R—1 Uilt | HtR Partnership v"ﬂ‘“s

companies in which we invest to ensure that they imi ing the ri izing the

Climate Action 100+ is a new five-year investor initiative to engage with the world's largest corporate

itters to curb emissions, strengthen climal financial disclosures and improve

governance on climate change.

pecificall; investors will request companies to:

From recognising the potential business risk...

to making investment decisions... i

mainstream financial reporting,

as recommended by the Financial
Stability Board's TCFD.
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Recommendations of the Task Force on Climate-related

Financial Disclosures (TCFD)
4 Recommendations with 11 Recommended Disclosures

Governance

Disclose the organization’s
governance around climate-related
risks and opportunities.

Strategy

Disclose the actual and potential
impacts of climate-related risks and
opportunities on the organization’s
businesses, strategy, and financial
planning where such information is

Metrics and Targets

Disclose the metrics and targets
used to assess and manage relevant
climate-related risks and
opportunities where such
information is material.

Risk Management

Disclose how the organization
identifies, assesses, and manages
climate-related risks.

material.
SLIHEL

Recommended Disclosures

Recommended Disclosures

Recommended Disclosures

Recommended Disclosures

a) Describe the board’s oversight of a) Describe the climate-related risks a) Describe the organization’s a) Disclose the metrics used by the
climate-related risks and and opportunities the processes for identifying and organization to assess climate-
opportunities. organization has identified over assessing climate-related risks. related risks and opportunities in

the short, medium, and long line with its strategy and risk
term. management process.

b) Describe management’s role in b) Describe the impact of climate- b) Describe the organization’s b) Disclose Scope 1, Scope 2, and, if
assessing and managing climate- related risks and opportunities on processes for managing climate- appropriate, Scope 3 greenhouse
related risks and opportunities. the organization’s businesses, related risks. gas (GHG) emissions, and the

strategy, and financial planning. related risks.
Governance c) Describe the resilience of the c) Describe how processes for c) Describe the targets used by the

Risk
Management

=

Metrics
and
Targets

organization’s strategy, taking
into consideration different
climate-related scenarios,
including a 2°C or lower scenario.

identifying, assessing, and
managing climate-related risks
are integrated into the
organization’s overall risk
management.

organization to manage climate-
related risks and opportunities
and performance against targets.

TASK FORCE on
CLIMATE-RELATED

FINANCIAL
DISCLOSURES
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Collective efforts across the sectors are needed to
deliver a low carbon sustainable future

¢ To invest and take action

¢ To implement and deliver on the
intended low carbon policy
objectives

* To set predictable and long term
policies & regulations

Governments ¢ To send the right signals to

incentivize investment and actions

for business and scientific and

technological advancements

Business & Communities

* To provide the compass and
inform policy making
Scientific Community * For the direction and performance
objectives on how far and how
fast we must go

Business and investors can go as far as they can on their own, but some can

only go as far and as fast as the rules and market signals enable us to go...
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From science to policy...

provides

the critical natural elements for growth of
f'r\ regulations...

N\

So the policies &
regulations grow...

from international to
national & vice versa...

provides the
nutrients for growth in
regulations

form the seeds that
Spawn a growing
research community
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And policy to business...

Governments set the “rules” for
business and society to operate.

Some businesses are more
regulated than others — these are
the ones that can probably
innovate more and faster without
the need for policies and
regulations.

The most regulated businesses will
require more predictable policy
and regulatory signals to be able to
make changes/transitions to new
business models.

CLP@+E

Government — Business

interactions

Guidance, .
Managing

Voluntary : :
emerging risks
codes / & opportunities

standards

Managing short-
Policy term risks &
opportunities
Regulations Compliance
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Different policy tools for pricing carbon

Implementing a direct carbon price in the economy

Description

c
=
S
4
4
(o]

Current
examples

The desired envirenmental outoome, expressed as a cap,

for the sectors covered by the system, is translated into
allowances. The only obligation on an emitter operating within
the systemn is to surrender one allowance for each tonne of
C0z emitted. Allowances are introduced into the economy by
the government, with the total number created being limited
to the desired outcome. The allowances are transferable
throwgh trade and have a value - the carbon price. An offset
mechanism may apply.

It delivers a specific environmental outcome through the
mﬂdlcm |nﬂ'mydﬂl!luwﬂmﬂﬂcnsﬂnlhemmr

government may allocate some, or all, as free allowances.

The systern relies on robust measurement, reporting
and verification processes at each installation, causing
administrative burden, and is more appropriate for large

= Power and industry sectors in the ELL

= Power sector in the US north-east states.
= New Fealand economy, but in stages.

= In final development for California.

The government imposes a fixed tax on COz emissions at
some point in the economy. This may be at the source of the
emissions, or upstream of the actual emissions (e.g. at the
point of sale from a coal mine). The level of tax is the carbon
price. Like a cap-and-trade systern, the carbon tax approach
requires measurement, reporting and verification of COz
emissions across the sectors covered by the policy.

ﬁmhﬂdammﬁwmbym

environmental outcome. This can only come from a clear
understanding of the abatement opportunities present in the
= 3

A disadvantage is that when providing exemptions to
prevent carbon leakage, the sector does not perceive the

* British Columbia.
= MNorwegian offshore facilities.

Implementing an indirect carbon price in the economy

- Alternative energy standards Emissions performance standards | Efficlency standards

Description

Operation

Current
examples

A national or sector based standard is established by
government dictating the percentage of sources of energy
in the mix, as a means of reducing fossil fuel use. There is
an implicit carbon price, but calculating this by basing it
on substitution costs may result in an overestimation, as

The approach requires a mechanism to translate the high
level target into company or facility level compliance. It is
usually supported by penalties, but may also indude tradable
compliance certificates.

= [ELJ Renewabde Energy Directive.
= US Bio-energy mandates for transport.

CLP@+E

A sector or facility standard is established by government
setting a limit on the emissions per unit of production; for

be calculated from the standard itself, in combination with
market energy prices.

It i in operation in both the EU and California in the vehicle
fuel pool. Compliance is at supplier level and is supported
with tradable certificates (see "Baseline-and-credit™).

= Proposed Canadian moratorium on new unabated coal
fired power stations.
= California Low Carbon Fuel Standard.

The gowvernment establishes a baseline emission for each sector,
typically on a COz/unit of production basis. This is also called

an intensity based approach. The participants earn credits by
exceeding the baseline, or surrender credits if they fall short.

The credits are tradable and can be banked, as in the cap-and-
trade approach. The approach could also be linked with an offset
mechanism, as for cap-and-trade.

Baseline-and-credit requires accurate benchmarking across
different sectors. Because nﬁheimchuf credits, berl:lmnrb
should also an effort when

T I —

A project is developed and emissions are compared with a baseline,
which may represent best available technology or typical practice
for a particular country. For example, if coal is the usual fuel for
similar projects, then this would be used to calculate the baseline. §
the project emission reductions are better than the baseline, credits
are issued. These credits are tradable, and may be bought directly
by governments, or used as compliance instruments in cap-and-
trade systems.

Lineﬂ'!baseile-md—clﬂapplm apmpnmedmlsmm

sechu;l.&yhmutﬂ#loumﬂqlmwxmnacw
of steal. If not, sectoral economic distortion results. Importanthy,
the envircnmental cutcome in terms of absolute emissions is
uncertain, as it depends on the level of production. This approach
does not generate additional revenues to the government because
allowances are not sold.

» Mo direct industrial application. It has been wsed in the UK priar to
the development of the EL-ETS.

* The Low Carbon Fuel Standard in Califomnia incorporates aspects
of baseline-and-credit.

Efficiency standards are set by government, often at a micro
economic level, e.g. on energy consumption of equipment such as
air-conditioning units, the COz emissions per km on vehicles, or in
the design of new buildings.

The approach is performance based, and deriving an underying
carbon price can be complex, since it depends on the actual use of
the product (e.g. hours of operation or mileage).

The approach may require considerable data collaction, but can
be tailored to a given sector. It promotes the importance of saving
energy with business entities, and is used extensively in some
countries.

* “Top-Runner Standard™ in Japan.
= Energy Saving Act of 1979 in [apan.
= COz reguiations for cars in the EU.
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Executive Board of the CDM. This may introduce a level of subjective
decision-making into the process.

= The Clean Development Mechanism.

= Various voluntary cartson reduction schemes (e.q. airine offset
|programs}, use project mechanisms as a source of oredits.

= REDD+ payments for improved management of forests in
developing countries, (e.g. Indonesia, Ghana).

Marny companies, and some national and global sectors, have
pledged to reduce CO2 emissions on a voluntary basis. Such a
commitment introduces an implicit carbon price for the entity
making the offer, though the calculation of the price may be very
difficult to determine.

This requires a high degree of voluntary reporting, and transparency
of this reporting, so that observers can determine the effectiveness
and value of the contribution.

= Shell target 'Iﬂ!l)-ZIHD UniEvl!'txg!‘lZl]'lZ
. ind)
[Plan™ in line with rmunﬂljum obligations.

Voluntary Action



CLP Group’s

CLIMATE VISION 2050
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CLP Group

Established in Hong Kong in 1901 & listed on the Stock Exchange of Hong Kong

Assets diversified by activities, geography and technology

Revenue in 2018 Market Capitalisation
Over 7 600 emplo eesm
HK$92bn over HK$224bn ’ ey
(about US$12bn) (~USS$29bn as at 31 Dec 18)

@over 5.1 million
customer accounts
2.6 million @ 2.6 million

in Hong Kong in Australia

Over 15,800km ﬁ
transmission lines

S&P [A]; Moody’s [A2]
Dow Jones
Sustainability Index
(DJSI) Asia Pacific and
DJSI Asia Pacific 40 [69]

Hang Seng Corporate
Sustainability Index

Coal 51%
A o
CDP Climate Score [B] 11,997 MW
Hydro 2% Gas 21%
As at 31 Dec 2018 2L e o
TAIWAN Generation capacity *
P.38 489 MW more than 5,084 MW
¥ ) Solar 2% 23'700 Muclear 11%
-] For more . 0 MW e
information on
company profile ssEMw Wind 8% 2,685 MW
For more £ Renewables Others e.g. oil
w e = 13% 910 MW
oy B . . 1,982 MW
4 information on the j 3,029 MW a%
£h = H #including long-term capacity and energy
N diversified assets chace e As at 31 Dec 2018
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Climate Vision 2050 (updated 2017)

CLP’s Climate Vision 2050

Energy Transition Clean Energy
Targets ® Targets

Generating Capacity

Performance 2019

"""" G2

v v28% 20% 30% A
R?newab\e Non-carbon 0.62 kgCOZIKWh

2007
Baseline

CLP Group's carbon

2030 RZNITA 30% . 40%

intensity in 2019
Repawable:::Non-carbon
°
2040 R ATV _ 20.9%) 13.7%
Non-carbon emitting Renewable energy
0
2050 *82 7o energy capacity capacity

We are committed to meeting our targets,

but technologies are not progressing as fast as we need for a 2 degree world...
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Climate Vision 2050 performance (2019)

CLP Group's carbon intensity

1.00

0.90

0.80

0.70

0.60

0.50

kgCO,/kWh

8

0.30

0.20

0.10

0.00 —

@ CLP unveils

Climate Vision 2050

[ 2010 J
0.80

kgCO,/kWh

.V

@& carbon intensity target

® [ncreased equity of Hong Kong's
fossiHuel portfolio

® Capacity & energy purchase integrated
inte carbon intensity targets

[ 2020 ]
0.60
\(gC{JF,-'kWh
(]

€D
Acquisition
of energy \.“ : 0. 50
business / Retirement of | kgCO,/kWh
@ in Australia 0.62 .
kgCO,lWh
CLP meets 2010

i Full commission of
# Yangjiang Nuclear

of Yalloum

Reduced use of Castle Peak B

In line with the decarbonisation strategy, CLP plans to take

a range of actions, including:

* No investments in additional coal-fired generation capacity;

» Continue to identify opportunities to accelerate the
phase-out of coal from the CLP generation portfolio; and

* Increase our renewable energy capacity, and focus on
opportunities in transmission and decentralised smart
energy solutions.

2040
Lo

Phase out coakfired
generation &

2007 2010

= Actual carbon intensity

2020 2030

= Projected carban intensity in CLP's business
strategy (with capacity & energy purchase)

Note: The plant retirement timeframes are indicative only.

CLP@+E

1
2040 2050

Science-hased target - below 2°C » Decarbonisation targets

Information Classification: Proprietary | Page 31



Climate change asset risk (2019)

Capital investments (on accrual basis) incurred by asset type

o Capital investments into non-carbon generation assets represented 8% of Group capital investments in 2019,
supplemented by 44% from transmission & distribution and retail related activity.

Coal: 20% Coal': 24%

o Transmission &
Transmission &

e distribution/
distribution/ retail: 39%
retail: 44%
Gas: 26%
Renewables: 5% Gas: 32%
Renewables: 5% Nuclear: 3%

1 Capital investments in coal assets include upgrades and efficiency improvements only.
Operating earnings (before unallocated expenses) by asset type

o Operating earnings from non-carbon generation assets represented 24% of Group operating earnings in 2019,
supplemented by 42% of operating earnings from transmission & distribution and retail related activity.

Coal: 21% Coal: 22%

Transmission &

ST o 2018
distribution/ Gas: 1% Transmission & .
retail: 42% - distribution/ Gas: 10%
retail: 49%
Others: 2% Nuclear: 11%
Nuclear: 14%
Renewables: 10% Others: 1% Renewables: 7%
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THANK YOU
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Powering Asia responsibly

ECONOMIC

Reliable power for development;
adequate investment and returns

STRIKING THE
BALANCE
SOCIAL ENVIRONMENTAL
Affordable, accessible power Acceptable impacts

(global climate; air quality; others)

How to provide the energy necessary for social and economic development, yet

avoid serious environmental impacts...
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Our Manifesto on
Air Quality & Climate Change (2004)

CLP sets out an action plan in Our Manifesto
on Air Quality and Climate Change

* Hong Kong Air Quality
— reducing emissions from coal-fired plant
— bringing in LNG

— promoting energy conservation a2y °";¥g'£%°;aimmcm“ge

A Commitment to the Future

* Group Renewable Energy

— 5% of Group equity generating capacity by
2010
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CLP Group’s Climate Vision 2050 (2007)

The Carbon Intensity of CLP's Generating Portfolio

CLP Plant Carbon Intensity
(kg CO/&Wh)
0
L st venions 1040
Carbon Intensity 2007 Climate Vision 2050
0.84
kg COJkWh
v
0.4
Reducing our emissions intensity by 75%
demands a new business approach. 1 1
v The CO, Intensity of aur generating portfolio will be faduced to
e By 2020 0.7kg CO/kWn or better; and
: Oincluding nuclear, karga hydro, and mare than 5% of othar renowables)
v
14 1 |
B 2035 The CO, mtersity of our generatng portfolio wil be reduced to
y 0,45kg CO/Wh or batter

Our Climate Vision 2050
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Our Journey To A Low Carbon Energy Future (2010)

cP@=

Our Journey to
A Low-Carbon Energy Future
Tuming CLPs Climate Vision 2050 into Reality

Climate Vision 2050

Our experience so far on our journey to 2050, and our planet’s need for urgent action,
tells us that we can and should quicken our pace towards a low-carbon enargy future,
Wa are, therefora, setting new and tougher targets for 2020:

Original Targets New Targets

® 2020 Carbon Imtensity ® 2020 Carbon Intensity

® 2020 Renewable Emergy Target ® 2020 Renewable Energy Target Powering Asia Responsibly

® 2020 Non-Carbon-Emitting Target ® 2020 Non-Carbon-Emitting Target

CLP@+E
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Financing the energy transition

* New instruments to help redirect financial flows towards lower carbon
generation

— from coal to gas (Energy Transition bonds)
— to new energy sources like biomass, hydro, etc. (New Energy bonds)
— to pure renewables like wind and solar (Green bonds)

CLP Climate Action Finance Framework

CLP Climate Action Bond -
Second Opinion Report by DNV GL

https://www.clpgroup.com/en/investors-information/quick-facts
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CLP issues its first green bond (2015)

* Financing in India is challenging...
* This green bond achieves the objectives of

— accessing long term funds at
competitive rates for CLP;

— helping to keep its interest cost in
check as the interest remains fixed
over the term of the bond (unlike bank
borrowing); and

— being an attractive long term
investment opportunity for the
investors.

CLP will use the bond proceeds from this issuance to fund the expenditure of new

projects in the renewable energy space, thereby supporting its growth plans in India.
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CLP Carbon Credit online sales platform

&€ cLe carbon credits & Checott 3 Logn A EX OPSts @

@ ABOUTUS [ BUYCREDITS PROJECTS P\ RESOURCES - CONTACTUS

«§ Share -

CLP Carbon Credits

Join the fight against global climate change.
Be a part of the Net Zero Carbon future.

Develop a Greener Future!

ContactUs | FAQ | Sitemap | Privacy | Disclaimer | Copyright | © 2017 CLP Holdings Limited S EZBHFRAT]

Energy for Brighter Tomomows
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https://www.clpcarboncredits.com/cart/index.jsp?lang=E
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