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THE FUTURE OF POWER MARKETS

Towards a New Design

The unprecedented spike in commodities, rising share of fixed cost generation (wind, solar), and shrinking role of thermal
plants are likely to spark a debate on market design. The main critiqgue would relate to the role of gas plants, which currently
produce ¢.20% of the electricity needed, but set prices ¢.75% of the time, implying high power prices for the entire system.

A profound review of the existing power market may take years to implement — it would have to be agreed at the European
level, which would not be helpful in the context of the recent spike in commodities and power prices. A "transition system
more reliant on corporate PPAs could provide a 'quick fix' as it could be implemented much faster.

If commodities and power prices were to remain elevated for a prolonged period, the end game could be a new design, no
longer reliant on marginal houny pricing, and thus less subject to the volatility in gas/carbon prices. Under such a system,
each technology might be remunerated on auction-based contracts or via a regulated rate of return.

A new, contracted market design could prove revolutionary as it might lower near-term power prices (2022E) by c.45%,
even though the longerterm impact would be much more muted. Such a system might also imply a meaningful
redistribution of profits across technologies. Fixed-cost sources (hydro, nuclear, merchant renewables) would likely see
profits shrink; on the other hand, thermal plants (gas, hydrogen) would see returns meaningfully expand. Contracted
renewables would enjoy better visibility, which would imply multiples expansion, with no earnings impact.

Although a transition to a new market design might prove unsettling for capital markets, we should stress that most business
plans by the companies under our coverage (as well as Bloomberg consensus estimates to 2024) seem to rest on power
prices of ¢.€560/MWh, well below the current forward curves. In other words, the street has never upgraded earnings to
reflect the higher commodities backdrop, and has been focusing instead on the rising regulatory threats.
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The current marginal system design is based on hourly auctions and marginal pricing;
this system was effective in the 1990s and 2000s, as it led to a profound modernization
of thermal plants, away from diesel oil and coal, into gas. Yet, the ¢.300% increase in
power forward curves across Europe (in just over a year), the 20x increase in spot gas
prices over the same time frame and the widening debate on affordability could spark a
deeper reflection on market design.

Given the rising share of clean energy and of fixed cost generation overall — by 2030,
¢.80% of electricity could be produced by hydro, wind, solar and nuclear across Europe
— and considering the recent cost inflation in commodities, the marginal pricing
system could come under pressure. Currently, gas plants generate less than 20% of
the electricity needs of Europe, but are marginal for ¢.75% of the hours. In other words,
3/4 of the hours feature at least a bit of gas production; this keeps power prices at high
levels.

A ‘contracted’ market design would significantly lower prices in the nearer term (by
€.45% in 2022E and ¢.30% in 2023-25E, but by a much smaller amount by 2030E, as
RES additions would work as a deflationary force anyway by then), and would lead to a
major redistribution of profits across technologies. Fixed-cost merchant sources (hydro,
nuclear, merchant renewables) would see profits shrink but would enjoy a much lower
cost of capital, whilst thermal plants (gas, hydrogen) would see returns (and multiples)
meaningfully expanding. Contracted renewables would probably feature much longer
duration contracts and could therefore enjoy better visibility on returns and see further
valuation multiple expansion.

Although a transition to a new market design might prove unsettling for capital markets,
we should stress that most business plans by the companies under our coverage (as
well as Bloomberg consensus estimates) rest on nearerterm power prices of
€40-50/MWh, and longerterm power prices of €30-40/MWHh. In other words, the street
has never upgraded earnings to reflect the higher commodities backdrop, and has been
focusing instead on the rising regulatory threats.

We would see the largely contracted RES developers (RWE, EDPR, and to a lesser
degree Acciona Energia) as the main beneficiaries. We would see hydro and nuclear
generators (e.g. Fortum, Endesa) as the most negatively exposed to such a transition.
The outcome would be more mixed for integrated green energy majors.
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How the debate on market design might evolve

We believe that the evolution of power prices in the coming months and quarters may
drive developments in the debate on market design. \We see three main scenarios
potentially unfolding:

1. “Further exuberance”. If commodities were to rise further, pushing power prices
towards new heights, a reform in power markets may become more urgent. This
could lead to a more profound redesign, to transition to a more regulated/contracted
system. Under such a scenario, we would also expect extraordinary
(temporary/'quick fix') measures to keep energy bills under control. These short-term
measures could include profit-sharing mechanisms (as seen in Belgium, on nuclear)
or a simplification in the rollout of corporate PPAs, to allow for a wider deployment
of these long-term contracts.

2. “Prolonged higher for longer”. If we saw power prices stabilize at current levels
and stay there for a bit longer, the above-mentioned ‘quick fix" measures would
appear increasingly likely. As seen in some regions (ltaly, Portugal, France), we might
also see a set of reforms to lighten the fiscal burden on energy bills.

3. “Back to normal” If prices were to normalize relatively quickly, this could soften the
need for a profound market reform in the short term, although the need for an
acceleration of the energy transition would remain.

Exhibit 1: The evolution of power prices in the near term is likely to drive the urgency of the debate on
power market design
EU power price evolution under different scenarios (€/MWh)
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We must point out that, under the three scenarios, we should see an equal need to
accelerate RES investments. These would act as a deflationary force to power prices,
and would help to flatten the supply curve. In other words, we believe that the recent
spike in commodities and power prices will be supportive of the electrification process
that we expect to characterize the coming decade.

The current power generation system and “marginal pricing”

Power generation markets across Europe were liberalized in the mid 1990s and early
2000s. The marginal pricing/hourly auctions system sets prices via hourly auctions
where marginal plants (i.e., the most expensive plants allowed to generate electricity in
any given hour) establish the “system price” for that particular hour. This system was an
attempt to promote the development of newer (and more efficient) gas-fired power
plants, in lieu of older and more expensive diesel oil plants. Since 2005, the marginal
pricing mechanism (in conjunction with the emissions trading scheme and the
introduction of carbon prices) has also become a tool to displace dirtier coal plants, in
favour of gas plants (and renewables).

Exhibit 2: Typical auctions for a given hour in a day-ahead market
Example of a typical hourly auction (Y = price offered in € MWh, X = capacity offered in MW)
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Source: Goldman Sachs Global Investment Research

Currently, thermal plants are marginal (i.e., price setting) for ¢.75% of the time across
Europe, despite producing just ¢.20% of the electricity consumed. In other words, gas
plants function for 75% of the hours, but in many hours contribute only 2-5% of the
actual electricity generated in that hour. As the production costs of thermal plants are
4x-bx those of solar/wind, power prices in Europe remain higher than in a
contracted/regulated market design.
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Exhibit 3: Thermal plants operate 75% of the hours but contribute just 20% of annual volumes and set prices
at c.€125/MWh
Production costs by technology (E/MWh)
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Marginal price setting by thermal plants LCOE of RES

Spain in this example

Source: Goldman Sachs Global Investment Research

Towards a “contracted pricing” market design

Wind and Solar are cheap, fixed-cost power generation sources (capex accounts for
¢.70-80% of total costs), with low running costs. Thermal plants are much more
expensive facilities (4x5x more than wind and solar), featuring high variable costs (fuel
and carbon) and high upfront investments.

Exhibit 4: Renewable technologies are significantly cheaper
LCOE of different technologies (2022, €/MWh)
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Over the longer run (and as suggested by a joint letter to the EU signed by several

countries, including Spain and France), a new market design based on “contracts” (i.e.,

where each technology is remunerated based on semi-regulated contracts or via

corporate PPAs) may prove a viable solution, as already seen in Latam and some parts

of Asia/US.

We show this new market design visually in the following exhibits. On the left-hand
side, we show the current marginal system: for a given hourly auction, a marginal
system would, as an example, set the price at ¢.€150/MWHh for the whole system, i.e.

for every MWh produced by every power plant. Under this system, the average marginal
price over the next decade would be ¢c.€85/MWh. On the right-hand side, we show that

under a contracted pricing system, each technology (in any given hour) would receive a

specific price, to adequately remunerate the invested capital and the running costs.

Such a system would imply an average contracted price of c.€50/MWh in this period.

Exhibit 5: For a given hourly auction, a marginal system would set
the price at c.€85/MWh for the whole system (2021-30E)
Average 2021-30E contracted price by technology (€/MWh)

Demand in t+1

180 Average 2021-30E marginal price at
c.€85/MWh

Solar Wind onshore Hydro Nuclear Gas

Exhibit 6: Under a contracted pricing system, each technology (in
any given hour) would receive a specific price
Average 2021-30E contracted price by technology (€/MWh)
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Average 2021-30E contracted price at
c.€48/MWh
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Source: Goldman Sachs Global Investment Research

Source: Goldman Sachs Global Investment Research

An overnight switch to a contracted system could lower power prices by ¢.45% (2022E)

and may prove highly disruptive. However, the downside risk to power prices would

gradually fade by 2030, as the rising share of RES in the marginal system would act as a

deflationary force.

11 October 2021
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Exhibit 7: Near-term downside to power prices (2022E) would be c.45%, but the impact would gradually
fade, and be much smaller by 2030E
Power price evolution under marginal system and contracted pricing (E/MWh)
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A transition system, more likely in the coming two to three years

A full system redesign could take years: this would not be helpful in the context of the
recent spike in commodities and power prices. However, a transition system — more
reliant on corporate PPAs and potentially featuring long-term contracts from hydro and
nuclear — could be implemented faster. This would prove much less disruptive and would
still lead to meaningful savings.

Exhibit 8: A transition system more reliant on the following could be implemented faster...

A transition system more reliant on the following could be of faster

implementation:

RES C-PPA €30-40/MWh

Hydro-Nuclear LT Contracts €50-60/MWh

Source: Goldman Sachs Global Investment Research
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Most utilities currently do not price in any upside from power prices

Although a faster than expected transition to a contracted system could prove unsettling
for capital markets — especially for hydro and nuclear operators — we should point out
three key considerations: (1) business plans by the main power generators are based on
power prices of €40-50/MWh; (2) given the sudden increase in power prices and the
growing regulatory concerns, the street has never upgraded earnings to begin with.
Thus, a switch to a contracted system would not appear likely to meaningfully change
consensus estimates; and (3) on our estimates, the main power generators are currently
pricing in power prices at just over €60/MWh (consistent with a through-the-cycle 15x
PE multiple).

Exhibit 9: For 2022E, the main power generators trade at a discount to the market

2022E P/E, as of October 4, 2021
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Transformational implications for the Utilities industry

Transitioning to a “contracted” system would imply better earnings visibility, which
should ultimately expand valuation multiples for every power generation source. Yet, this
would also imply a meaningful redistribution of profits across technologies: fixed-cost
merchant technologies (hydro, nuclear, merchant renewables) would see long-term
profits shrink slightly, whilst returns for thermal plants (gas, hydrogen) would expand
significantly. Contracted renewables would simply enjoy better visibility on returns, with
limited earnings impact.
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Contracted Renewables. Currently, 70%-80% of the RES installed in Europe are
remunerated under contracts with c.15-year duration; providing a “contracted price”
for the entire life (c.30 years) would eliminate the power price risk at the back end of
these projects, supporting better visibility on returns and thus multiple expansion.

Hydro and Nuclear. The elimination of marginal pricing could put downward
pressure on hydro and nuclear revenues, especially if implemented before 2025
(c.45% downside risk to revenues). The downside risk would be much more muted
in the second half of the decade, as the market already expects/discounts falling
prices from current levels. Clearly, more visibility would support multiples expansion.

Backup thermal technologies. CCGTs and, eventually, hydrogen turbines could at
last deliver decent returns; as these assets currently achieve negative returns, we
would expect higher profits and multiple expansion.

Merchant Wind and Solar. Only 20-30% of the RES currently installed and under
development are remunerated on a merchant basis. A new market design beyond
2025 would provide limited earnings impact. However, a faster change could imply a
top-line drop of at least 60%.

A wider corporate PPA market. As corporates attempt to secure long-term
electricity at low/fixed prices, the PPA market could expand significantly, thus
benefiting the acceleration in the development of (cheap/fixed cost) renewables.

Exhibit 10: Main industry-specific conclusions from transitioning to a new power market design
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Who gains

m Contracted RES developers that mostly sell electricity via contracted wind/solar
assets, and which have limited merchant exposure: EDPR, Orsted, RWE and —to a
slightly lesser degree, given the exposure to Spanish merchant prices — Acciona
Energia.

B CCGTs: although there isn't a pure play on this theme, companies such as RWE,
Engie and Uniper might see a boost in profits from thermal plants.

Who suffers

®  Fixed cost, merchant generators would be negatively affected, owing to the
sudden downside risk to power prices (c.35% by 2025E). We would also flag that
RES developers more reliant on merchant generation may see a sizeable drop in
their top line. Here, we mostly see Endesa as at risk, and Fortum to a much lesser
degree (as prices in Nordics are already well below the European average).

Who has a mixed outcome

m Vertically integrated utilities: The de-risking in contracted RES and the boost in
CCGT profitability would offset the drop in revenues from fixed cost, merchant
technologies: Engie, Enel, Iberdrola, EDP SSE. For EDF, a re-regulation of nuclear
may actually lead to higher profits than currently achieved by the company. Here,
therefore, we would not see any downside risk to earnings.

Exhibit 11: For more than 5 companies, >50% of EBITDA is exposed to contracted RES, hydro and nuclear by
2022E
Companies’ EBITDA exposed to contracted RES*, hydro and nuclear in 2022E (percentage)
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Source: Goldman Sachs Global Investment Research
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Power generation markets across Europe were liberalized in the mid 1990s and early
2000s. Previously regulated, power prices in liberalized wholesale markets are currently
set via hourly auctions, where marginal plants (i.e., the most expensive plants allowed
to generate electricity in any given hour) set the “system price” for any given hour, for
every MWh generated. This system was introduced to promote the development of
newer (and more efficient) gas fired power plants, in lieu of the older and more
expensive diesel oil plants. Since 2005, the marginal pricing mechanism — in conjunction
with the emissions trading scheme and the introduction of carbon prices — has also
become a tool to displace dirtier coal plants, in favour of gas plants (and renewables).
The logic of marginal pricing is in principle effective: (1) marginal prices trigger the
development of cheaper sources, which are remunerated at the same price as the most
expensive technologies (which continue to set the price, until they are fully
displaced/decommissioned), ultimately leading to lower prices and savings for
consumers, and (2) power prices are typically set at the “avoided cost” of the marginal
power plant: for instance, for a CCGT to be running, prices would have to (at the very
least) cover cash variable costs, such as fuel (gas) and carbon.

The current system: hourly auctions and marginal pricing

Power prices are normally the outcome of hourly auctions (8,760 hours in a typical year).
The average power price (€48/MWh for 2019 in Spain in this example) is the weighted
average of 8,760 hourly prices, which vary from €0/MWh (hours of low demand and
high/excess renewable production) to €75/MWh (hours of high demand and low
renewable production). The price duration curve ranks the results of these hourly
auctions from high to low (Exhibit 12 shows Spanish prices in 2019).
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Exhibit 12: Spanish price duration curve shows that average power prices are the combination of hourly auctions, with substantial
dispersion
Spain power price duration curve for 2019 (/MWh)
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Hourly auctions are run by market system operators on a day-ahead basis. In Exhibit 13,
we summarize the steps of a typical 11.00-12.00 hourly auction carried out on day “t" for
settlement on day “t+1":

B The system operator forecasts expected demand with 24 hours’ notice (11am for
t+1, in our example).

m  Power generators are invited to offer capacity (MW for that hour) and a price
(€/MWh) for each specific power plant owned.

®  The market operator begins to rank the offers from cheapest to most expensive.
Normally, wind/solar have either priority of dispatch, or are considered “price takers”
In other words, RES often bid at zero as the top line is normally contracted (this is
the basis for CFD contracts, or contracts for difference; RES developers bid at
whatever price, but ultimately receive a contracted price) and let thermal plants be
“price makers" Legacy technologies normally bid at a price that covers — at the very
least — cash variable costs (fuel, carbon). The last (i.e., marginal) bid that meets
demand — a gas plant in the following exhibit — will set the “system price” P*.

11 October 2021 13
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Exhibit 13: Typical auctions for a given hour in a day-ahead market
Example of a typical hourly auction (Y = price offered in € MWh, X = capacity offered in MW)
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Power prices are volatile and largely reflect the variations in commodities

Power prices in a marginal system are normally a function of five main drivers: (1)
commodity costs (gas or coal), (2) carbon prices, (3) supply/demand balance, (4) share of
cheap, fixed cost technologies such as hydro, nuclear, wind and solar, and (5) any levies
introduced on marginal, price-setting power plants.

11 October 2021 14
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Exhibit 14: Power prices in a marginal system are normally a function of the following five main drivers

Marginal power price system - Main Drivers

Commodity costs (gas, coal)

Carbon prices

Supply and Demand balance

Share of cheap, fixed cost technologies (nuclear, RES)

Levies on marginal, price-setting power plants

Source: Goldman Sachs Global Investment Research

Of the above-mentioned drivers, fuel and carbon appear the most volatile. These are
therefore the most important drivers, at least in the nearer term. Gas and CO, prices
have increased ¢.315% and 305% since their troughs last year. Exhibit 15 and Exhibit 16
show the move in gas and carbon prices over the past 36 months.

Exhibit 15: Over the past year, the gas price has increased ¢.315% Exhibit 16: Since March 2020, carbon prices are up c.305%
Gas TTF 1-year forward evolution (§/MWh) Carbon 1-year forward evolution (€/tonne)
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Source: Bloomberg, Goldman Sachs Global Investment Research Source: Goldman Sachs Global Investment Research, Bloomberg

The rise in thermal costs and carbon was the main driver behind the ¢.300% increase in
power forward curves since November 2020, as seen in Exhibit 17 and Exhibit 18 (ltaly,
Germany).

11 October 2021 15
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Exhibit 17: Since November last year, Italian power prices have Exhibit 18: ...and German power prices have followed the same
increased c.280%... trend, increasing ¢.330% in the period
Italy 1Y forward power price (E/MWh) Germany 1Y forward price evolution (E/MWh)
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Source: Bloomberg, Goldman Sachs Global Investment Research Source: Bloomberg, Goldman Sachs Global Investment Research

Over the longer run, the rising share of RES should transform the supply curve (Exhibit
19). A larger share of fixed cost technologies (which have low cash variable costs) would
lower power prices. If we take the example of Spain, the share of low, fixed cost
technologies could be as much as 85% by 2030, vs ¢.60% today. We detail this in
another note, published recently (see here for details).

Exhibit 19: In Spain, the share of low, fixed cost technologies could be as much as 85% by 2030
Spain power capacity supply curve, 2030 (€/MWh)
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Towards a “contracted” market design

The rising share of fixed cost power generation sources (wind, solar, hydro, nuclear) in
the electricity mix, and the shrinking role of variable cost plants (thermal) is likely to lead

to a new market design where pricing is no longer reliant on marginal pricing. A new
market design based on “contracts” (i.e., where each technology is remunerated based

on semi-regulated contracts or via corporate PPAs) may prove the most likely solution,
as already seen in Latam, and some parts of Asia/US. Although the implementation of a
new market design is unlikely in the immediate future — it would have to be agreed at
the European level and would most likely require a transition period — such a change

would prove revolutionary.

Exhibit 20: Towards a

“contracted pricing” market design

Remuneration scheme under new power market design, by technology type
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Source: Goldman Sachs Global Investment Research
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The rising share of fixed cost technologies
In Spain in 2000, about 15-20% of production was from RES, mostly hydro. Adding in

nuclear, fixed cost generation sources reached 45%. By 2020, renewables alone would
account for nearly half of the output (c.70% including nuclear). Consistent with the Fit
for 65 goals, we estimate wind, solar, hydro and other RES to account for more than
70% of the power output in Spain by 2030. Including nuclear, by then, the share of fixed

cost generation would be at nearly 85%.
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Exhibit 21: In Spain, the share of production from fixed cost generation sources could surpass 80% by 2030,
vs ¢.45% in 2000

Spain TWh generation by technology source (percentage)
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Source: REE, Goldman Sachs Global Investment Research

As detailed earlier, the supply (“merit order”) curve is due to shift quite dramatically.
Below, we show the example of Spain, comparing 2020 with 2030. As mentioned
previously, we expect the share of low, fixed cost technologies to increase: based on

the installed capacity, RES could account for as much as 85% of the total assets by
2030, vs ¢.60% today.

Exhibit 22: Current Spain supply curve implies ¢.60% production Exhibit 23: ...this could meaningfully change by 2030, as we
from low, fixed cost technologies... estimate those could account for ¢.85% of the capacity mix by then
Spain power capacity supply curve, 2020 (€/MWh) Spain power capacity supply curve, 2030 (€/MWh)
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A larger share of RES suggests a new market design

On our analysis, ¢.80-85% of the costs of wind and solar are fixed, in other words:
capex. Thus, remunerating renewables based on marginal pricing seems to bear little
economic rationale. Putting it differently, the price of gas and carbon has basically
nothing to do with the cost base of a wind or solar park.
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Exhibit 24: Our analysis suggests that c.80-85% of the costs of
wind...

Onshore wind 2022E LCOE breakdown at 200 bp spread over WACC
(percentage, Spain)
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Exhibit 25: ...and solar are fixed, in other words: capex
Solar PV 2022E LCOE breakdown at 200 bp spread over WACC
(percentage, Spain)
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Source: Goldman Sachs Global Investment Research

At the moment, some 70-80% of wind and solar assets in Europe are contracted. In
other words, the top line for these green sources is fixed for about 15 years, and is
updated by inflation in most jurisdictions (beyond then, these facilities are exposed to
merchant prices). Prices are set via competitive auctions or via competitive long-term
contracts signed with corporates (PPASs).

Exhibit 26: At the moment, some 70-80% of wind and solar assets in Europe are contracted
Europe wind and solar assets topline profile breakdown (percentage)
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Source: Goldman Sachs Global Investment Research
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How a “contracted pricing” system might work

In a contracted pricing system, each technology would receive a specific price that is
sufficient to provide an adequate return; this would normally be the result of periodic
capacity auctions.

m  For Renewables, such a system would be similar to what happens currently —
facilities receive a fixed price (plus inflation, in most jurisdictions), resulting from
competitive tenders — except, the top line under such a new system would be
contracted for the entire duration of the useful life of the green asset. This would
provide much more visibility, fewer risks and would lower the cost of capital of wind
and solar.

® For themal, backup technologies, the system could initially encompass a wider
use of capacity markets (as in the UK, for instance) and could gradually evolve into a
“fair rate of return” approach (similar to how power networks are remunerated, and
similar to what we see in certain regions of the US and Latam). Variable costs would
be a pass-through, and these assets would obtain a return on investments.

Exhibit 27: In a contracted pricing system, renewables would receive a fixed price, and backup
technologies would receive the prices “as bid” into hourly auctions

Contracted pricing system

Renewables Backup technologies
Auctions Auctions
Fixed price + inflation Fair rate of return
\ J

Source: Goldman Sachs Global Investment Research

We show this new market design visually, in the following exhibits. On the left-hand
side, we show the current marginal system: for a given hourly auction, a marginal
system would, as an example, set the price at c.€150/MWh for the whole system, i.e.
for every MWh produced by every power plant. Under this system, the average marginal
price over the next decade would be ¢c.€85/MWh. On the right-hand side, we show that
under a contracted pricing system, each technology (in any given hour) would receive a
specific price, to adequately remunerate the invested capital and the running costs.
Such a system would imply an average contracted price of c.€48/MVWh in this period.

20
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Exhibit 28: For a given hourly auction, a marginal system would set Exhibit 29: Under a contracted pricing system, each technology (in
the price at c.€85/MWh for the whole system (2021-30E) any given hour) would receive a specific price
Average 2021-30E contracted price by technology (€/MWh) Average 2021-30E contracted price by technology (€/MWh)

180 Average 2021-30E marginal price at Demand in t+1 10 Average 2021-30E contracted price at

o c.€85/MWh e 90 C.€48/MWh

Syt | |

Solar Wind onshore Hydro Nuclear Gas Solar Wind Hydro Nuclear Gas

Source: Goldman Sachs Global Investment Research Source: Goldman Sachs Global Investment Research

Strong gap in the nearer term, but prices would converge by 2030

As we detail later in the report, switching to a “contracted” system in a period of
elevated commodity prices could imply a major drop in power prices — we estimate
c.45% (2022E). Over time, as the share of RES in the system increases and as thermal
plants become less relevant, the power price gap between marginal and contracted
power markets should also narrow significantly. By 2030, we estimate no difference in
terms of absolute pricing. Yet, as we explain later, this could mask a more profound
re-distribution of profits across technologies.

Exhibit 30: Overnight downside to power prices would be c.45%, but the impact would gradually fade, and
disappear by 2030E
Power price evolution under marginal system and contracted pricing (€/MWh)
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Source: Goldman Sachs Global Investment Research
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A transition system appears more likely in the coming two to three years

A full system redesign could take years: this would not be helpful in the context of the
recent spike in commodities and power prices. However, a transition system — more
reliant on corporate PPAs and potentially featuring long-term contracts from hydro and
nuclear — could be implemented faster. This would prove much less disruptive.

Exhibit 31: A transition system more reliant on the following could be implemented faster...

A transition system more reliant on the following could be of faster
implementation:

RES C-PPA €30-40/MWh

Hydro-Nuclear LT Contracts €50-60/MWh

Source: Goldman Sachs Global Investment Research
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Estimating power prices in a “contracted” system

An overnight switch to a contracted system would prove disruptive (especially for hydro
and nuclear) as this could lower power prices by ¢.45% (2022E), we estimate. For
Europe, this could imply ¢.€130 bn savings in electricity bills per year. Savings for
industrial customers may last longer, assuming a wider usage of corporate PPAs from
(cheap) renewable sources: wind and solar. Yet, transitioning to a new market design
might take time: by 2030, the power price savings would be negligible as the rising
share of RES would put downward pressure on power prices anyway, under a marginal
pricing system.

About 30-45% downside risk to current power forward curves, if implementation is prior
to 2025

Below, we show our estimates of average/contracted pricing vs marginal pricing for
Spain. For 2022-25, the average price reduction would be ¢.30%-45% depending on the
year (c.35% average). The gap would narrow further out, as the larger share of RES in
the system would act as a deflationary push in marginal systems.

Exhibit 32: Switching to a contracted pricing system would lower Spanish power prices by 30-45% through
to 2025, we estimate
Annual forward curves based on contracted vs marginal pricing (§/MWh)

[ Overnight switch to contracted pricing could lower fwd curves by 30-45% ]
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Power price risk to gradually fade by 2030

By 2030, we estimate that the gap between contracted and marginal pricing systems
would largely disappear, as the rising share of RES in the system (c.70% vs ¢.40%
currently) would put downward pressure on marginal prices. Such an outcome might
lead to the conclusion that it may not be worth moving to a new power market design,
as prices will fall naturally anyway. Yet, as we explain in the next paragraph, such
equivalence in prices by 2030 would mask significant, underlying imbalances in the
marginal pricing system.

Exhibit 33: As the share of RES grows in the mix, the gap between marginal and contracted pricing would
narrow
Evolution of the gap between contracted and marginal pricing (E/MWh) in Spain

[ By 2030 the power price gap would narrow ]
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Source: Goldman Sachs Global Investment Research

A shift in the underlying profit pool

Despite the forecast of similar prices between marginal and contracted systems by
2030, a substantial underlying difference would persist: in a contracted market design,
every technology should make an appropriate rate of return. In a marginal system,
merchant fixed-cost technologies on the left-hand side of the supply curve (hydro,
nuclear, merchant RES) would make much higher profits, whilst marginal, thermal plants
would continue to earn negative returns.

11 October 2021 24
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Exhibit 34: Even in a scenario with similar prices by 2030, a marginal pricing system would lead to excess
profit for fixed cost, merchant technologies and under-remuneration of backup technologies

Marginal pricing system by 2030
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Source: Goldman Sachs Global Investment Research

Up to c.€130 bn pa bn savings in electricity bills for Europe by 2025E (c.20% reduction in
bills)

For Spain, we estimate ¢.€10 bn average annual savings until 2025 under a contracted
pricing system. For Europe as a whole (as Spain is ¢.8% of EU volumes), cumulative
savings could reach ¢.€650 bn, we estimate, or about €130 bn per annum.

To put this into context, we estimate that Europe spends some €700 bn per year on
electricity bills. An annual reduction of ¢.€130 bn would imply a reduction in bills of
c.20%.

11 October 2021 25
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Exhibit 35: An annual reduction of ¢.€190 bn in electricity bills in Europe would imply a reduction in bills of
¢.30%
Europe annual impact from savings in electricity bills (€ bn)

-127

Current annual electricity bill Annual savings Final annual electricity bill

Source: Goldman Sachs Global Investment Research
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Transformational industry implications

Transitioning to a “contracted” system would imply better earnings visibility, which
should ultimately expand valuation multiples for every power generation source.
However, this would also imply a meaningful redistribution of profits across
technologies: fixed-cost merchant technologies (hydro, nuclear, merchant renewables)
would see profits shrink, whilst returns for thermal plants (gas, hydrogen) should
expand. Contracted renewables would simply enjoy better visibility on returns, with
limited earnings impact.

1. Hydro and Nuclear (-). The elimination of marginal pricing could put downward
pressure on hydro and nuclear revenues, especially if implemented before 2025
(c.30-45% downside risk to revenues). The risk during the second part of the decade
would decline significantly (the market already expects/discounts falling prices from
current levels). Clearly, more visibility would support multiples expansion.

2. Merchant Wind and Solar (-). Only 20-30% of the RES currently installed and
under development are remunerated on a merchant basis. A new market design
beyond 2025 would provide limited earnings impact. Yet, a faster change could imply
a top-line drop of at least 60%.

3. Contracted Renewables (+). Currently, 70%-80% of the RES installed in Europe
are remunerated under contracts with c¢.15-year duration; providing a “contracted
price” for the entire life (c.30 years) would eliminate the power price risk at the back
end of these projects, supporting better visibility on returns and thus multiple
expansion.

4. Backup thermal technologies (+). CCGTs and, eventually, hydrogen turbines could
at last deliver decent returns; as these assets currently achieve negative returns, we
would expect higher profits and multiple-expansion.

5. A wider corporate PPA market (+). As corporates attempt to secure long-term
electricity at low/fixed prices, the PPA market could expand significantly, thus
benefiting the acceleration in the development of (cheap/fixed cost) renewables.

11 October 2021 21
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Exhibit 36: Main industry-specific conclusions from transitioning to a new power market design
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Source: Goldman Sachs Global Investment Research

Impact by company and case studies

As we have just explained, switching to a contracted pricing system could be highly
disruptive for merchant, fixed cost technologies, over the coming five years. The impact
would be much more muted thereafter. The de-risking of technologies would lead to an
overall expansion in multiples, across technology, we believe. Lastly, we believe the
profitability of backup thermal plants (e.g. CCGTs) would experience a meaningful uplift.

Exhibit 37: For more than 5 companies, >50% of EBITDA is exposed to contracted RES, hydro and nuclear by

2022E
Companies’ EBITDA exposed to contracted RES*, hydro and nuclear in 2022E (percentage)
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Exhibit 38: Our main conclusions
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Below, we present four case studies, where we have simulated the overnight transition
to a contracted pricing system, to assess: (1) the nearerterm impact on earnings, (2) the
longerterm effect on earnings, and (3) the potential SOTP valuation upside from an
assumed 50 bp reduction in cost of capital owing to higher earnings visibility.

® Endesa. Given Endesa has the largest exposure to hydro and nuclear (c.20% of
EBITDA), an overnight transition to a contracted scheme might, we estimate, lower
2022-26 EPS by ¢.15%. The impact on 2027-30 earnings would be smaller though, at
¢.10%. The valuation upside obtained by lowering the discount rate on power
generation activities by 50 bp would be +6%, on our estimate.

m  EDP. For EDP the reduction in the remuneration of merchant activities would be
largely offset by higher CCGT profits. Still, by 2026, we would see a mid-single-digit
negative risk to profits. The impact would be negligible in the second part of the
decade. The valuation upside from a 50 bp reduction in WACC could exceed 10%.

m Iberdrola. The 2022-26 negative EPS impact could be ¢.7%, owing to the company's
large exposure to hydro, nuclear and merchant RES. The globalisation of the
business and the larger share of profits from contracted RES and networks would
imply half of the impact we see for Endesa. The impact in the second half of the
decade would be marginally negative, and more than offset by multiple expansion
which could have, we estimate, a high-single-digit positive impact on valuation.

m  RWE. Despite the slight downside risk from merchant RES activities (a small part of
the portfolio anyway), RWE would benefit from expanding margins in gas plants. We
see high-single-digit upside to EPS in 2022-26E, and around mid-single-digit upside
in the second half of the decade; this, coupled with a double-digit expansion in
multiples owing to the reduction in cost of capital, would imply a meaningful
positive impact for the stock.

®  Enel. Until 2026, we estimate a -6% EPS impact, which becomes only marginal
from 2027.The reduction in cost of capital could increase the equity value by more
than 10%, thus more than offsetting the earnings risk.
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Exhibit 39: Four case studies to assess the financial impact from a simulated overnight transition to a
contracted pricing system
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Source: Goldman Sachs Global Investment Research
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Supporting the re-industrialization of Europe

Currently, industrial electricity bills in Europe are ¢.3 times as high as the tariffs paid by
equivalent companies in the US, and ¢.100% higher than in China. In the most
electricity-intensive European industries (e.g., construction, chemicals, pulp & paper),
electricity represents 5-15% of operating costs; thus, expensive power provides a
meaningful competitive disadvantage. The European marginal system is based on hourly
bids, where thermal plants set prices for about 70-75% of the hours, despite producing
less than 20% of the total annual output. Under this system, power prices are currently
¢.130/MWh across most regions. However, Europe could leverage its rising share of
cheap renewables in the power systems. Currently, RES (wind, solar, hydro, other)
generate about 40% of European annual needs, and this is set to exceed 70% by 2030.
As the cost of generating electricity from wind/solar is 2x-5x cheaper than any thermal
equivalent, a widespread use of Renewables Corporate PPAs would lead to meaningful
savings for European companies, and halve the electricity bills gap with the United
States, we estimate.

Exhibit 40: Industrial power prices are ¢.70% lower in the US than in Europe, on our estimates
Industrial retail power prices (€/MWh)
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Source: Bloomberg, European Commission, ARERA, Statista, Capital 1Q, Goldman Sachs Global Investment Research
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European industrial electricity bills are much higher than in US and China
European industrial clients pay an electricity bill which is ¢.200% higher than in the US
and ¢.100% higher than in China. The main reasons for this are:

m  Higher European gas prices. The lack of shale gas and the limited indigenous
production imply much higher gas prices, which translate into higher electricity
prices for European companies. This might explain up to €50/MWh, or c.40% of the
gap.

m  Carbon costs. European power prices incorporate — at current levels — a

¢.€15-20/MWHh cost of carbon, which explains about 15% of the gap vs. other
regions.

m Levies and fiscal burden. Levies in Europe are much higher than in the US or
China; for instance, incentives on legacy RES explain ¢.45% of the gap (€60/MVVh),
and taxation is also higher in Europe.

Exhibit 41: Gas prices, carbon, legacy RES incentives and taxes explain most of the EU-US price gap
EU-US industrial electricity price gap breakdown (percentage)

Carbon...

Gas prices...

Industrial electricity price gap
EU-27 vs. US Legacy RES incentives
c.20%

Other levies...

Source: Goldman Sachs Global Investment Research

What are the most electricity-intensive industries?

In 2018, total industrial electricity consumption amounted to nearly 1,000 TWh, or about
one-third of European total electricity consumption. Some of the most
electricity-intensive industries include chemicals, iron and steel, pulp and paper, and
construction.
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Exhibit 42: We look at four industries which together account for ¢.40% of industrial electricity
consumption
Industrial electricity consumption, 2018
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Source: Eurostat

For these segments, we estimate that electricity costs account for about 7% of
operating costs, based on 2019-20 reported data.

Exhibit 43: For electricity-intensive industries, electricity costs account for ¢.7% of operating costs, we
estimate
Electricity as % of OpEx, GSe

c.15%

c.5%
c.4%

Construction Chemicals Pulp and paper Iron and steel

Cement manufacturers used as a proxy for construction. Energy accounts for ¢.30% of opex, split 50:50 between electricity and fuel

Source: Goldman Sachs Global Investment Research, Company data
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Corporate PPAs from renewables to regain some competitiveness

In the European marginal system, power prices are set via hourly auctions where
marginal plants (i.e., the most expensive power stations that manage to sell output in
that particular hour) set the price for the entire system, for that specific hour. In such a
system, the paradox is that thermal plants set prices for about 70-75% of the hours,
despite producing less than 20% of the total annual output.

Under the pressure of rising gas and carbon prices, in this system, currently power
prices are c.€130/MWh, as explained earlier. This is well above prices across the US, for
instance.

Exhibit 44: US wholesale electricity prices are c.1/4 those paid in Europe
1-year forward wholesale electricity prices by region (€/MWh)

Europe us

US: wholesale price is the average of on and off peak excl. Texas

Source: Bloomberg, Capital 1Q

The situation would be different if Europe could capitalize on its competitive advantage
in RES, which currently generate ¢.40% of total output, and which could account for
more than 70% of the output by 2030, based on the Fit for 55 EU plan. This compares
with about 20% production from RES in the US.
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Exhibit 45: Based on the Fit for 55 plan, Europe’s renewable share of output could increase to more than
70% by 2030
RES share of output by region (scenario)
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Source: European Commission

As the cost of generating electricity from wind/solar is 2-5x cheaper than any thermal
equivalent, a widespread use of Renewables Corporate PPAs would lead to meaningful
savings for European companies, and narrow the electricity bills gap by ¢.40%, we
estimate (see our previous research here).

Exhibit 46: Renewable technologies are significantly cheaper
LCOE of different technologies breakdown (2022, €/MWh)

212

202

90

70
60
63
42

55 29

23
11

OCGT CCGT CCGT with CCUS Nuclear Hydro Offshore Onshore Solar

M Fuel & Carbon o&M Capital Costs

Source: Goldman Sachs Global Investment Research
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Moving to corporate PPAs could save ¢.€100/MWh for industrial customers, potentially
reducing power bills by ¢.40%. This would largely close the gap vs. other regions.

Exhibit 47: Industrial customers in Europe could save ¢.40% on their electricity bill with RES C-PPAs
Industrial electricity prices (E/MWh)
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Source: European Commission, Bloomberg, Capital 1Q, Goldman Sachs Global Investment Research
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The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts,
professionals reporting to analysts and members of their households from owning securities of any company in the analyst's area of coverage.
Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues. Analyst
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from
serving as an officer, director or advisor of any company in the analyst's area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be
associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on
communications with subject company, public appearances and trading securities held by the analysts.
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Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the price chart, with changes of ratings and price targets in
prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs
website at https://www.gs.com/research/hedge.html.

Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In
producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and other
meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or
meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general
advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should,
before acting on any such advice, consider the appropriateness of the advice having regard to the client's own objectives, financial situation and needs.
A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs’ Australian Sell-Side Research
Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure
information in relation to CVM Resolution n. 20 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. Where applicable, the
Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is the first author
named at the beginning of this report, unless indicated otherwise at the end of the text. Canada: Goldman Sachs Canada Inc. is an affiliate of The
Goldman Sachs Group Inc. and therefore is included in the company specific disclosures relating to Goldman Sachs (as defined above). Goldman Sachs
Canada Inc. has approved of, and agreed to take responsibility for, this research report in Canada if and to the extent that Goldman Sachs Canada Inc.
disseminates this research report to its clients. Hong Kong: Further information on the securities of covered companies referred to in this research
may be obtained on request from Goldman Sachs (Asia) L.L.C. India: Further information on the subject company or companies referred to in this
research may be obtained from Goldman Sachs (India) Securities Private Limited, Research Analyst - SEBI Registration Number INHO00001493, 951-A,
Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai 400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22
6616 9000, Fax +91 22 6616 9001. Goldman Sachs may beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian
Securities Contracts (Regulation) Act, 1956) of the subject company or companies referred to in this research report. Japan: See below. Korea: This
research, and any access to it, is intended only for “professional investors” within the meaning of the Financial Services and Capital Markets Act,
unless otherwise agreed by Goldman Sachs. Further information on the subject company or companies referred to in this research may be obtained
from Goldman Sachs (Asia) L.L.C., Seoul Branch. New Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks”
nor “deposit takers” (as defined in the Reserve Bank of New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for
“wholesale clients” (as defined in the Financial Advisers Act 2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs
Australia and New Zealand disclosure of interests is available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia:
Research reports distributed in the Russian Federation are not advertising as defined in the Russian legislation, but are information and analysis not
having product promotion as their main purpose and do not provide appraisal within the meaning of the Russian legislation on appraisal activity.
Research reports do not constitute a personalized investment recommendation as defined in Russian laws and regulations, are not addressed to a
specific client, and are prepared without analyzing the financial circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes
no responsibility for any investment decisions that may be taken by a client or any other person based on this research report. Singapore: Goldman
Sachs (Singapore) Pte. (Company Number: 198602165W), which is regulated by the Monetary Authority of Singapore, accepts legal responsibility for
this research, and should be contacted with respect to any matters arising from, or in connection with, this research. Taiwan: This material is for
reference only and must not be reprinted without permission. Investors should carefully consider their own investment risk. Investment results are the
responsibility of the individual investor. United Kingdom: Persons who would be categorized as retail clients in the United Kingdom, as such term is
defined in the rules of the Financial Conduct Authority, should read this research in conjunction with prior Goldman Sachs research on the covered
companies referred to herein and should refer to the risk warnings that have been sent to them by Goldman Sachs International. A copy of these risks
warnings, and a glossary of certain financial terms used in this report, are available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
implemented into United Kingdom domestic law and regulation following the United Kingdom's departure from the European Union and the European
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type Il Financial Instruments Firms Association.
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance
Company.

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or
Sell on an Investment List is determined by a stock’s total return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on
an Investment List with an active rating (i.e., a stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed
Neutral. Each region’s Investment Review Committee manages Regional Conviction lists, which represent investment recommendations focused on
the size of the total return potential and/or the likelihood of the realization of the return across their respective areas of coverage. The addition or
removal of stocks from such Conviction lists do not represent a change in the analysts’ investment rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at
https://www.gs.com/research/hedge.html.

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) have been suspended pursuant to Goldman Sachs policy
when Goldman Sachs is acting in an advisory capacity in a merger or in a strategic transaction involving this company, when there are legal, regulatory
or policy constraints due to Goldman Sachs’ involvement in a transaction, and in certain other circumstances. Rating Suspended (RS). Goldman
Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for
determining an investment rating or target price. The previous investment rating and target price, if any, are no longer in effect for this stock and should
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not be relied upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company. Not Covered (NC). Goldman Sachs does
not cover this company. Not Available or Not Applicable (NA). The information is not available for display or is not applicable. Not Meaningful
(NM). The information is not meaningful and is therefore excluded.

Global product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis.
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in
Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764
and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicacdo com o Publico Goldman Sachs
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Hordrio de funcionamento: segunda-feira & sexta-feira (exceto feriados), das 9h as 18h; in
Canada by either Goldman Sachs Canada Inc. or Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs
(India) Securities Private Ltd.; in Japan by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in
New Zealand by Goldman Sachs New Zealand Limited; in Russia by OOO Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company
Number: 198602165W); and in the United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in
connection with its distribution in the United Kingdom.

Effective from the date of the United Kingdom'’s departure from the European Union and the European Economic Area (“Brexit Day”) the following
information with respect to distributing entities will apply:

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority
("FCA") and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions
within the European Economic Area: the Grand Duchy of Luxembourg, ltaly, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of
Norway, the Republic of Finland, Portugal, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from Brexit
Day, will be authorised by the French Autorité de contréle prudentiel et de resolution ("ACPR") and regulated by the Autorité de contréle prudentiel et
de resolution and the Autorité des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en Espana (Madrid branch) authorized in
Spain by the Comision Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is
authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag
(2007:528) om vérdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE") is a credit
institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central
Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt flr Finanzdienstleistungsaufsicht, BaFin) and
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area
where GSl is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish
Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en Espana (Madrid branch) subject (to a limited extent) to local
supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale Italia (Milan branch) to the relevant applicable
extent, subject to local supervision by the Bank of Italy (Banca d'ltalia) and the Italian Companies and Exchange Commission (Commissione Nazionale
per le Societa e la Borsa “Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR
disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish
Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst's judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. We have investment
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may
discuss in this report, trading strategies that reference catalysts or events that may have a nearterm impact on the market price of the equity securities
discussed in this report, which impact may be directionally counter to the analyst's published price target expectations for such stocks. Any such
trading strategies are distinct from and do not affect the analyst's fundamental equity rating for such stocks, which rating reflects a stock’s return
potential relative to its coverage universe as described herein.

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at
https://www.theocc.com/about/publications/characterrisks.jsp and

https://www.fiadocumentation.org/fia/requlatory-disclosures 1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018.
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Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation
will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst’s fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our

research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2021 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written
consent of The Goldman Sachs Group, Inc.

11 October 2021 4



