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The ‘race to net zero’ is on

¢ The IEA’s net zero pathway to 2050 lays out clear, and in

some cases immediate, implications for the energy sector I\ﬁ;so"man*y CFA
¢ The implied actions and milestones could become new HSBC Bank plc
‘anchors’ for sentiment among several actors Gordon Gray*
. . o . Global Head of Oil and Gas Equity Research
+ Report is the first of several that will likely set tone for climate HSBC Bank plc

talks later this year, with a focus on need for urgent action Wai-Shin Chan. CFA

. . . . . Head, Climate Change Centre; Head, ESG Research
An energy pathway for net zero by 2050 with clear implications for oil & gas: The Hongkong and Shanghai Banking Corporation Limited

The IEA’s “Net Zero Emissions by 2050” scenario (published on 18 May 2021)

provides one of the most detailed energy system pathways that aims to bring

energy-related emissions down to net zero by 2050. This is two decades earlier than * Employed by a non-US affiiate of HSBC Securities (USA) Inc, and is
. . not registered/ qualified pursuant to FINRA regulations

the more commonly referenced date of 2070 (which would deliver the goals of the

Paris Agreement) and reflects the rising climate ambitions among countries,

companies and investors. While it draws on some well-known decarbonisation traits —

such as pushing clean energy deployment and ramping up technology innovation — it

also takes a markedly more bearish view on the need for new future fossil fuel supply

investment. The scenario details that the world needs no new upstream oil & gas

project sanctions beyond 2021, and outlines a materially diminished future role for

fossil fuels to reach net zero in 2050; starting almost immediately.

It’s not a forecast, but crucially demonstrates technical feasibility: The IEA
pathway is very ambitious, contains significant uncertainties and pushes the limits of
the speed and scale of global climate action; but it is deliverable. Crucially, it
highlights that a 2050 net zero energy system is technically feasible, if action is taken
both swiftly and broadly. This implies that that what is missing is sufficient ambition
and conviction to act — a notion could that could serve as a relevant backdrop for
whether credible national climate commitments are put forward at COP26 in
November this year, and followed up with policy frameworks that deliver.

Findings could shape attitudes of policymakers, corporates and investors: It
can be argued that the IEA’s net zero pathway will carry more weight than previous
similar works, given the institution’s role in global energy analysis. Many actors use
its scenarios to benchmark and check consistency of actions, policies and strategies
with global climate targets. With the new pathway detailing a set of granular
milestones to meet a net zero ambition, we believe it could influence thinking in policy
design, corporate strategies as well as investor efforts to align with climate goals —
and with it potentially creating new expectations.

The first of a number of flagship climate releases in a busy climate year: In a
year that is set to be crucial for shaping the global trajectory on climate action for
many years, the new IEA pathway gives the clearest description of ‘how’ to get to a
net zero energy system. It is likely to be viewed in parallel with the forthcoming latest
iteration of The Intergovernmental Panel on Climate Change’s (IPCC) work on the
potential implications of climate change for the world. Both pieces, among others, are
likely to frame the rounds of debate on climate set to take place globally in 2021.

This is an abridged version of a report by the same title published on 20-May-21. Please
contact your HSBC representative or email AskResearch@hsbc.com for more information.
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The IEA’s net zero scenariois
designed to provide clarity
around the practicalities of
increased climate ambition
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Threading the net zero needle

¢ [EA scenario highlights that net zero energy by 2050 is feasible,
but challenging...

¢ Absence of need for new fossil fuel supply investment could
increase scrutiny of some company and country ‘net zero’ strategies

¢ In crucial year for climate efforts, it could influence several strands of
the debate, setting new expectations around action and urgency

Demanding, ambitious, unparalleled, transformational, formidable

Narrow, but achievable, is how the IEA described its pathwayto delivering a net-zero energy
system within 30 years, to limitglobal warming to 1.5°C, as part of its “Net Zero Emissions by
2050” report of 18 May 2021. The main thrustof the piece follows a well-trodden path for
ambitious energy-climate scenarios — more technologyinnovation and massive clean energy
deployment, coupled with an accelerated phase-outoffossil fuels. However, certain headline
findings (such as the immediate negative implications for global upstream oil & gas investment)
can be described as ‘new’, and the granularity of the pathway provides an expanded and
clearerlistof actions and milestones dates for parties to consider on ajourneyto net zero.

IEA’s three-point plan for net zero by 2050

1. Push existing decarbonisation measures to their maximum —namely, activity in clean
electricity (wind & solar), energyefficiency and electric vehicles needs to step up markedly

2. Ramp-upinnovation efforts to bring developing technologies up to scale deployment—
spending on the likes of hydrogen, carbon capture, synthetic fuels and bioenergy

3. Sharpand almostimmediate reduction in fossil fuel consumption and investment — this
extends across oil, natural gas and coal and calls for halting of new incremental project
sanctioning beyond whatis currently approved

The scenario is notwithoutits pre-conditions and significantasks; forexample, it needs:

1) global energyspending to increase markedly; 2) climate action ambition to both rise and be
followed with conviction; 3) governments, companies and citizens to commit; and 4) action to
start today.

Its relevance

In short, the reporthighlights that, according to the group of leading energyexperts (rather than
scientists or NGOs), getting to net zero energy by 2050, with as few emissions or technological
'loopholes'as possible, can be done. While it also points to the significantactions needed to be
taken, it does somewhatshiftthe narrative from one of technical feasibilitytoward a question of
ambition and conviction. In doing so, it could provide a new anchor or benchmark for
expectations around the future actions of countries, companies and investors, with respectto
the degree of their alignmentto ambitious climate mitigation goals.
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IEA net zero pathway in charts
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IEA ‘net zero’ by 2050 — in numbers, facts and context

¢  The IEA sees no new upstream oil & gas field developments required beyond those that
are currently approved or sanctioned — effectively declaring a near-term peakin supply

¢ 2050 0ildemand/ supplyis at 24mbd, compared to around 100mbd in 2019 (ie, pre
COVID-19), with OPEC’s share of supply rising to over 50% (from 34% in 2020)

¢ The world electricity system is carbon free by 2040, with 70% electricity from wind and
solarin 2050 (from ¢10% today)

¢ Spending on energy needs to rise from around USD2trn a year today to USD5trn by 2030,
and shift from mostlyfossil-fuel based to largelylow-carbon forms

¢ Around 45% of emissionsreductions by2050 are to come from technologies under
developmenttoday (ie, not currently at commercial scale)

@ Carbon prices in developed economies reach USD130/tonne CO2by 2030 and
USD250/tonne CO2 by 2050 (compared to current EU prices of cEUR50/tonne CO»)

¢ The suite of actions needed include a number of energy demand measures thatwould
change some everyday consumer choices (see page 7)

¢ The scope of the pathway covers the energy and industrial sectors, which together account
for 90% of global CO2 and 75% of total greenhouse gases (GHGs)

¢ Inthe scenario, the world economyin 2030 is around 40% larger than today but uses 7%
less energy— highlighting the (often overlooked) role of energy efficiency measures

¢ The cumulative emissions in the scenario are consistentwith levels to limitglobal warming
to 1.5°C with 50% probability,and limited temperature overshoot

¢ According to the IEA, while governmentnet zero pledges cover around 70% of global GDP
and CO2 emissions, fewerthan a quarter are backed by legislation or policies

Comparison with HSBC scenarios and forecasts
We compare some ofthe IEA’'s data points with HSBC’s own netzero pathway and market
forecasts:

¢ HSBC's Future Frontier scenario models global zero-carbon electricityby 2035/2050 in
developed/emerging markets, respectively

¢ Hydrogen electrolyser capacity globally of 850GW by 2030 (HSBC'’s currentforecastis
126GW based on the current pipeline) and 3,000GW by 2045

¢ Carboncapturein the IEA's pathway reaches 4Gt CO2 by 2035 and over 7.5Gt CO2 by
2050 - HSBC's currentforecastis 1Gt CO2 by 2050

What the report is...and whatit isn’t

The report outlines one route to net zero in the energy system, which is not exclusive, but one
of many. The IEA's pathway does notrely on assumed carbon offsets outside ofthe energy
sector, and has lower use of negative emissions technologies (like directair capture) than other
1.5°C scenarios. Itis also designed to facilitate economic growth and energysecurity. It
achieves net zero emissionsin the energy sector, but the other 25% of GHG emissions that
occur in other parts of the system (eg, agriculture and land use) are not within its explicit scope.
The pathwayisn’ta forecastor prediction, noris it a country or company-specific
decarbonisation template. It also rests on a series ofassumptions thatare arguablyabsentfrom
today's on-the-ground reality.



How to reach net zero will
likely be viewed alongside
the implications of not
meeting thegoal...

...and findings could pose
guestions for policy makers,
companies and investors

Debate has surfaced over
w hethernet zerorelieson
yet-to-be invented means...
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How the scenario’s implications may shape perceptions

We considerhow the IEA’s findings could inform discussions across engagementand
benchmarking on climate mitigation action —including among governments, corporates and
investors. It can be argued that the scenario (coming from the world’s leading energy institution)
adds enhanced credibilityto the net zero ambition narrative, and arms parties with concrete
data points concerning whatis needed to reach the end-goal ofa fully decarbonised energy
system by 2050.

With global climate talks due to take place later this year, the IEA's findings maybe seen to
cover the ‘whatneeds to be done’ aspectof the climate-energychallenge. Itis likely to be
viewed in conjunction with the expected release of new findings from the IPCC (61" Assessment
Report) around the potential impacts of not drastically curtailing global warming through sharp,
and almostimmediate, emissions cuts.

Policy

At a policy forming level, the IEA’'s roadmap could serve to not only guide overall ambition
setting at a country level but also provide a sense checkthatinfluences debates around specific
measures, sayon certain fuels or technologies. For example, the role of natural gas (among
others) inthe EU Taxonomy for sustainable investmenthas been a hotly contested topic
(Financial Times, 21 April). The new IEA pathway provides a clearer opinion around the
consistencyofnew incremental upstream oil & gas investment (beyond currentlyapproved
projects) with net zero 2050 ambitions, which leaves significantlyless scope forinterpretation
than previously. That is to say, while the IEA's scenario is notthe definitive route to net zero
emissions —which the European Union has legallysetas its goal — it does, in our view, peg that
debate closertowards one where there is notably less space for new investmentin, say, natural
gas supply.

Company climate strategies

Leading on from the question abouthow net zero pathways could form policy decisions,itis
alsolikelyto influence engagementon, and interpretation of, corporate climate strategies. As
company‘net zero’ ambitions have become increasinglycommon — particularlyin emissions
intensive sectors —there has been a desire by stakeholders to testthe consistencyof company
actions and spending patterns with overarching ‘netzero’ ambitions. For example, we recently
highlighted the fact that oil & gas companyupstream investmentplans could come under
increasing scrutinyfor their compatibilitywith 2050 climate goals. The IEA's energy scenarios
have often served as a benchmark for assessing alignmentof companystrategies with
emissions ambitions —the new pathway laid out by the IEA will likely serve as a more stringent
hurdle for companies to demonstrate alignmentwith ‘netzero’, in our view.

Investor portfolio alignment efforts

Finally, investor efforts to decarbonise investment portfolios and aligning them with a high
degree of climate ambition could, in the future, reference the actions and milestones ofthe IEA
pathway as a way to judge consistencywith achieving global netzero in energy by 2050.

The feasibility question — do we have the tools that we need?

Whether the world has the means required to meetnet zero emissions ambitions has shotup
the agendain recent days following comments from John Kerry, US Special Presidential Envoy
for Climate, which implied thataround 50% of emissions reductions “are going to come from
technologies we don't yet have”.



...andwhilethenetzero
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willneedinnovation

Policy supportand
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In practise, the comments appear to refer to technologies thatare not economical or available at
scale today, but that are expected to have a meaningful role in reducing future emissions (for
example, direct air capture and green hydrogen). In the context of the broader discussion
around the energy transition, this speaks to the need to push innovation in emerging emissions-
reducing technology, while ramping up the deploymentof more established options.

In the charts below, the IEAidentifies thattechnologyreadiness is significantlymore advanced
when consideringwhatneeds to be done in the energysystem by2030 to be aligned with netzero
ambitions —in theory, removing the notion of a technology-based roadblock to short-term action.
Energyinvestments in coming years are particularyimportant for minimising the amount of ‘locked -
in’ future emissions from new, long-cycled, infrastructure builds. The technology availabilitygap
starts to appear more prominentlyin the following 20 years (evidenced bythe factthat over 45% of
emissions reductions are expectedto come from currentlyunder-developed options), which the IEA
argues highlights the need for meaningfulinnovation in coming years.

Emissions reductions by technology Emissions reductions by technology
readiness (% in 2030) readiness (% in 2050)

B Behaviour B Behaviour
changes changes

Technologies Technologies,
in the market in the market

® Technologies ® Technologies
under under
development development

Source: |EA Source: |EA

In terms of monetaryamounts;the IEA points to the fact that decarbonisation technologies in
areas such as electrification, hydrogen, bioenergyand carbon capture only get abouta third of
current public R&D funding that the more established zero-carbon electricitygeneration and
energy efficiency technologies receive. It sees the need for up to USD90bn of public moneyto
be allocated to demonstration projectsin such emerging technologies by2030; it estimates that
less than 30% of that amountis currently accounted for in spending plans. We have previously
highlighted the need for some key technologies to undergo significantdeploymentthrough
policy supportand corporate investmentin the coming years in order to be in a position to play
a meaningful role in future emissions reduction efforts.

Is the IEA’s net zero pathway realistic?

A questionin manyreaders’ minds will be whether a feasible scenario is arealisticone. By its
own admission, the IEA net zero scenariois very ambitious and requires a number oftrends,
attitudes and commitments to drasticallydivert from current states. As a long-dated modelling
exercise, it also inherentlycontains both assumptions and uncertainties. Forexample, it relies
on several principles, namelythat the energy transition is orderly, underpinned byrational
decision-making in technologychoices and policymaking (eg, with respectto costs and benefit
trade-offs), and features global cooperation towards delivering global netzero emissions. One
can reasonablyargue that none of these conditions are currentlyrepresentative ofthe energy
system dynamics.
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All climate scenarios thatlimitwarming to 1.5°C envisage significantand widespread change in
the energy system with adoption levels of certain technologies atmanymultiples of current
rates. However, compared to other prominent 1.5°C compliantscenarios, the new IEA pathway
does foresee a proportionallysmaller role for some (currently) less developed technologies,
such as carbon capture and carbon dioxide removal. However, it sees abiggerrole for others
such as green hydrogen; it alsorelies on aggressive energyefficiency measures to help curb
energy demand within the context of a growing economyand population. It takes a bullish view
on how much wind and solar can power the world energy system — at around 70% of global
electricity generationin 2050, a level that will seem unrealistic to many. Furthermore, while it
factors in a less prominentrole for bioenergythan other scenarios;the land devoted to the
production of such energywould need to increase by25% to reach 410m hectares in 2050in its
scenario (roughlyequivalentto an areathe size of India and Pakistan).

A collective effort is needed across governments, corporates and citizens

The lion’s share ofthe focus of climate-energymodels has often historicallybeen on the supply
side of the energy equation —in particular,an emphasis on lowering fossil fuel production.
However, as the scope of climate mitigation plans have expanded beyond the role of upstream
energy actors, we have noticed an evolution of the discussion toinclude a broader setof
participants, including the likelyrequired actions ofindividuals in climate mitigation action.

We see a growing prevalence of the notion that governments need to take the imperative to
shape policythat provides clarity and an acceptable risk/reward for companiesto channel
investment. However, this policy and corporate investmentneed to be metby willing consumer
actions. For example, the IEA estimates thatover halfof the cumulative emissions reductions in
its pathway are in some waylinked to consumer choices such as purchasing an electric vehicle
or spending to improve home energyefficiency. In addition, there is increasing evidence to
suggestthatcertain behavioural changes in energyconsumption will be needed, such as
foregoing car ownership and/orusing more public transportand restricting long-haul air travel.



Net zero by 2050is broadly
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Net zero pathways and climate in 2021

A large partof the significance ofthe IEA's new reportis its relevance for 2021, a crucial year for
climate change ambitions. The comingmonths are setto build towards global climate talks at
COP26, where nations are expected to revisitnationallydetermined contributions (NDCs) to the
efforts to deliver on the goals ofthe Paris Agreement. Some major emitting nations have already
indicated thattheyare revamping ambitions in advance ofthe conference. Scientific research
around the potential impacts of climate changeis also dueto be updated over the course ofthe
coming months, whichwill likelyraisethe urgencyto act in discussions (see chartbelow).

Climate milestones in 2021

Inter-sessional COP26 (Glasgow, UK): 1-12 IPCC AR6 (WG IlI)
climate talks (Bonn) November 2021 ~ turning Mitigation
(31 May-17 June) ambitioninto policy and action (TBC)
I T T
. IPCC AR6 (WG II)
IPCC AR6 (WG I) The Subsidiary Body (SBI &

. . : N Impacts, Adaptation
Physical Science Basis SBSTA) meetings (SB52) and Vulnerability

(July 2021) (TBC) (T8C)

Source: HSBC

The difference between 1.5°C and 2°C and the need for ‘net zero’ by 2050

The rise in prominence of ‘netzero’ emissions as a policyobjective has meantthat
accompanying implied actions are increasinglyaggressive and ambitious. This is due to the fact
that because of historical emissions, the world’s temperature has alreadywarmed bymore than
1°C compared to pre-industrial levels. The more we continue to emit (current total annual GHGs
are inthe order of 50GtCO2¢e), the more needs to be done,and on a quickertimeframe, to bring
emissions down to a net zero level to apply the brakes on atmospheric COzlevel rises.
According to scientific evidence, this reduction needs to happen in accordance with estimated
‘carbon budgets’ which vary according to warming limits and probability (chart below).

Estimated remaining global carbon budgets (cumulative emissions in GtCOe)
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Source: IPCC, IEA
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HSBC'’s Future Frontier pathway to 2050 net-zero

Our Future Frontiers Scenario shows how it is possible to close the gap between where we are headed and
net-zero emissions by 81% by 2050

Gteoze Reduction in emissions vs 2019 levels
90 +
-23 GtCO,e Clean power: - 100%
= .
-12GtCO,e = Cleanertransport: - 81%
60 -
-5 GtCO,e I Green buildings: - 88%
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30 1
- B Our scenario sees 63 GtCO,e removal from across energy
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== 1
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1
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2019 2023 2027 2031 2035 2039 2043 2047 2050 utilities, agriculture and forestry will also require material
decarbonisation to close the remaining 16 GtCO.,e gap
tow ards net zero.
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capture and storage emssions
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Bl Green buildings B | ow-carbon Industry
@ Retrofitting in existing buildings and green new ¢ Adisparate sector requiring diverse solutions,
builds increase energy efficiency, as oil and gas such as materials efficiency and recycling,
are replaced by electricity and hydrogen as electrification, carbon capture and hydrogen
energy sources reduce emissions from metals & mining,

chemicals, cement, oil & gas and F-gases

Source: UNEP. HSBC:
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usual emissions, where no further policy measures are taken to limit emissions beyond those already in place; Emissions fromagriculture, waste and LUCF are capped at 2019 levels through to 2050 in our Future Frontiers scenario;
Emissions reduction from the buildings sector versus 2019 level is shown at88%, but can be described as a reduction 0f 96% by including indirect emissions, via decarbonised power.
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