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Brazil Utilities: Power Utilities Biweekly Monitor
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Key highlights from the biweekly data
Consumption by region

®  Overall consumption trend is mixed across the regions:
O Southeast/Midwest -0.2% YoY, +0.4% MoM;
O Northeast -1.1% YoY, +2.2% MoM;
O North +5.1% YoY, +7.6% MoM;
O South -0.3% YoY, +1.7% MoM.

Consumption by industry (considering free market consumption only)

® \Wood, pulp and paper (+18.4%), Services (+14.2%), and Beverages (+11.5%)
had the largest increases in demand.

B Textiles (-1.8%) and Non-metallic mining (-0.8%) were the only industries with a
decrease in demand.

Regulated Market vs. Free Market

m  Consumption in the Regulated Market decreased -2.1% YoY, while in the Free
Market it increased 5.9% YoY.

®m The largest discrepancy was in the South, where Regulated Market consumption
decreased by -2.3% YoY, while in the Free Market it increased by +8.6% YoY.

Our view on the sector

Brazilian Utilities are up +6.4% YTD vs. IBOV +5.7%. The sector yields a 12.8%
real IRR, which equates to a ~600bps spread to Brazil sovereign bonds. We see the
sector benefiting from its resilient profile in a potentially volatile year. We believe the
sector enjoys cheap valuations and strong cash flow generation, that could lead to
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compelling dividend payments as well as M&A activity. With attractive valuation levels
presenting opportunities in high quality names, among our Buy-rated names we
highlight Energisa, Equatorial and Eletrobras, which we believe offer compelling
valuation and growth potential for the next years.
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Exhibit 1: LatAm Utilities Summary Sheet
Share price as of 08/16/2022 close
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What is inside this note?

Within, we highlight a number of monthly data points for the Brazilian Power Utility
sector, aiming to provide investors with the key information necessary to track power
generation and consumption in the country.

Brazilian power consumption in the full month of August increased by 0.7% YoY.
CCEE released data for power generation and consumption covering the full month of
August. The data suggests the overall consumption trend is mixed, with demand
increasing in the North (+7.6% YoY) and South (+1.7%), but decreasing in the
Southeast/Midwest (-0.2%) and Northeast (-1.1%).

The most recent data points suggest a decrease of -0.4% YoY in demand. \We have
been monitoring power demand data released daily by the system'’s operator (ONS). Per
the latest data released for a workday (09/16), power consumption is down -0.4% vs
September/2021 average. (link)

Recent featured research
Equatorial Energia (EQTL3.SA): Investor Day feedback (link)

Engie Brasil SA (EGIE3.SA): Announces sale of 345MW TPP Pampa Sul, following
global ESG approach (link)
Brazil Utilities: Refreshing our views on listed sanitation companies (link)

Copel (CPLE6.SA): Feedback from 2022 APIMEC Meeting (link)

Eletrobras (ELET3.SA): PN/ON spread is below fundamentals and could widen in the
short term (link)

Brazil Utilities: Highlighting upcoming events for our Top-Pick stocks (link)
Brazil Utilities: Updating estimates for select names (link)
Eletrobras (ELET3.SA): Additional charges related to Compulsory loan liabilities (link)

Brazil Utilities: BNDES to sell its stake in Energisa, and Equatorial in exclusive talks to
acquire Enel GO - per press reports (link)

Brazil Utilities: Lower House extends deadline for the development of projects with
TUSD benefit (link)

Enel Chile S.A. (ENIC): Updating estimates (link)

Energias do Brasil SA (ENBR3.SA): Announces the sale of HPP Mascarenhas (link)

Recent news flow on power utilities

Government cancels two more electric energy auctions. According to an article in
Valor, the Ministry of Mines and Energy canceled two auctions that were scheduled to
happen this year — the reserve capacity auction, scheduled for November, and the
isolated systems' energy purchase auction. The cancellation of the reserve capacity
auction is to give MME more time to adjust the proposal to allow different sources,
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while the cancellation of the isolated system’s auction was due to lack of need. Earlier
this month, the Ministry had already canceled the A-6 new energy auction, previously
scheduled to happen this Friday (9/16), due to lack of demand by distribution companies.
(09/15 Power Monitor)

ISA CTEEP announced the commercial start-up of IE Biguacu. On September 2, in a
notice to the market, ISA CTEEP announced that ONS (Brazil's Electric Energy System
Operator) authorized the commercial start-up for the |E Biguagu transmission line, more
than 12 months before the deadline set by ANEEL (Brazil's National Electric Energy
Agency). The line has 57km of extension and is located in the state of Santa Catarina, in
the South of Brazil. The total RAP for the project is R$49.7mn (2022/23 cycle), which is
about 2% of the company'’s current operational RAP We note that the commercial
start-up period was in line with our estimates. (09/05 Power Monitor)

Aneel approves thermoelectric auction scheduled for September 30. On August 30,
Brazil's National Electric Energy Agency (ANEEL) approved the A-6 thermoelectric
auction scheduled for September 30, on the back of Eletrobras’ capitalization law
14.182/21, that required the implementation of 8GW of new thermal installed capacity
in different regions of Brazil (1GW in Northeast, 2.5GW in North, 2.5GW in Midwest and
2GW in Southeast). The approved auction provides the initial contracting of 1GW in the
North region and TGW in the Northeast (300MW in the State of Maranhao and 700MW
in Piaui). Also, there are 37 projects registered for the auction. (08/31 Power Monitor)

Cemig signs supply contracts for Boa Esperanca and Jusante solar power projects.
On August 23, Cemig issued a notice to the market announcing that it has signed
supply contracts for Full EPC (Engineering, Procurement and Construction) with CET
Brazil Transmissao de Energia Ltda., a subsidiary of State Grid, for the development of
Boa Esperanca (86MW of installed capacity) and Jusante (7OMW of installed capacity)
solar power projects located in the State of Minas Gerais. These supply contracts have
an estimated capex of around R$824mn (R$447mn for UFV Boa Esperanca and
R$377mn for UFV Jusante). The operational start-up of both projects are not expected to
occur until September 2023. (08/24 Power Monitor)

Neoenergia announced a tariff readjustment for Elektro. On August 23, Neoenergia
issued a notice to the market announcing that the annual tariff readjustment for Elektro
was approved by ANEEL (Brazil's National Electric Energy Agency). The average cost
increase to be collected by consumers is 15.77% — 11.61% and 23.72% for low and
high tension customers, respectively. As a result, Parcel B reached R$2,655mn,
increasing +9.32% yoy, mainly affected by the 10.08% accumulated inflation (IGP-M)
since the last readjustment. (08/24 Power Monitor)

Equatorial announced a tariff readjustment for Cemar. On August 23, Equatorial
issued a notice to the market announcing that the annual tariff readjustment for Cemar
was approved by ANEEL (Brazil's National Electric Energy Agency). The average cost
increase to be collected by consumers is 1.62% — 1.23% and 3.68% for low and high
tension customers, respectively. As a result, Parcel B reached R$1,794mn, increasing
+8.1% yoy, mainly affected by the 10.08% accumulated inflation (IGP-M) since the last
readjustment. (08/24 Power Monitor)
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Energisa announced a tariff readjustment for EPB. On August 23, Energisa issued a
notice to the market announcing that the annual tariff readjustment for Energisa Paraiba
(EPB) was approved by ANEEL (Brazil's National Electric Energy Agency). The average
cost increase to be collected by consumers is 1.03% — 0.34% and 3.49% for low and
high tension customers, respectively. As a result, Parcel B reached R$893mn, increasing
+9.52% yoy, mainly affected by the 10.08% accumulated inflation (IGP-M) since the last
readjustment. (08/24 Power Monitor)

Power Consumption Data

Power consumption by region and type (regulated market/free market)

Power consumption by region. Brazilian power consumption is up +1.0% MoM
(+0.7% YoY), while the Southeast/Midwest is up +0.4% MoM (-0.2% YoY), Northeast is
+2.2% MoM (-1.1% YoY), North -0.3% MoM (+1.7% YoY), and South -0.3% MoM

(+1.7% YoY). We note that consumption data in the report is net of technical/commercial
losses.

Exhibit 2: Power consumption by region
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Total 4.3% 0.1% -5.7% 0.0% -1.2% -0.7% 0.9% 2.5% 2.5% 1.2% 1.8% 2.7% 0.7%
Southeast/Midwest 4.4% 0.5% -6.8% -0.6% -1.7% -2.9% -0.2% 3.6% 4.5% 0.9% -0.4% 3.8% -0.2%
North 2.6% 1.1% -0.7% 3.7% 3.5% 0.6% 0.2% -0.1% -2.2% -0.5% 0.9% 6.6% 7.6%
Northeast 5.7% 3.4% -L7% 2.8% 0.5% -3.9% 1.8% 0.8% 2.2% 1.8% -2.2% -LT% -1.1%
South 3.7% -4.7% -7.3% -2.6% -3.3% 8.9% 4.1% 1.6% -1.3% 2.7% 13.3% 2.2% 1.7%

Source: CCEE, Goldman Sachs Global Investment Research
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Power consumption by state. Northeastern states presented the largest decrease in
demand (-1.1% YoY), while Northern states had the largest increase (+7.6% YoY).
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Exhibit 3: Power consumption breakdown by state
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*AC and RO are geographically in the North, but they integrate the Southeast/Midwest sub-market in CCEE's classification

Source: CCEE, Goldman Sachs Global Investment Research

Power consumption by type. Regulated Market consumption is up +1.0 MoM (-2.1%
YoY), and Free Market is up +1.0% MoM (+5.9% YoY).

Exhibit 4: Brazilian power consumption by type
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Exhibit 5: Southeast/Midwest power consumption by type
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Exhibit 6: North power consumption by type
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Exhibit 7: Northeast power consumption by type
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Exhibit 8: South power consumption by type
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ACL 9.0% 2.6% 1.0% 8.5% 5.4% 11.8% 8.6% 10.1% 7.1% 9.9% 38.1% 9.6% 8.6%
ACR 1.0% -8.4% -15.0% -13.7% -8.2% 7.5% 1.8% -2.9% -6.1% -1.5% -0.7% -2.1% -2.3%

Source: CCEE, Goldman Sachs Global Investment Research

Free market breakdown by industry

Free market breakdown by industry. Data for the full month of August indicates that
total free market consumption has increased by +5.9% YoY (+1.0% MoM). We note that
free market consumption may be affected by migration from the ACR to the ACL.

®  Wood, pulp and paper (+18.4%), Services (+14.2%), and Beverages (+11.5%) had
the largest increase in demand.

m  Textiles (-1.8%) and Non-metallic mining (-0.8%) were the only industries with a

decrease in demand.

19 September 2022



Goldman Sachs Brazil Utilities

Exhibit 9: Free market breakdown by industry

GWavg
Jul-21  Aug-21 Sep-21 Oct-21 Nov-2l Dec2l Jan-22 Feb-22 Mar-22 Apr22 May-22 Jun-22 Jul-22 Aug-22 MoM YoY

Free Market 213 224 224 n3 23 219 4 215 3.4 232 m1 p<% 3.5 237 1.0% 5.9%
Metals 5.5 55 5.4 5.4 5.4 5.0 5.2 5.4 5.3 5.4 5.6 5.8 57 5.7 -0.1% 4.2%
Chemicals i 22 21 2.2 2.2 22 21 23 2.4 23 21 2.2 2.2 23 1.8% 1.9%
Food 22 23 23 2.2 2.3 23 21 25 25 23 2.3 2.3 24 2.4 2.4% 6.8%
Non-metallic mining 23 23 23 23 2.2 21 21 252, 22 A 23 2.2 23 23 -L2% -0.8%
Manufacturing 13 19 1=z 149 19 L& 18 19 20 149 1.9 1.9 2.0 20 3.7% 7.7%
Services 13 14 15 1.6 L6 L7 15 1.9 19 L8 1.6 1.7 16 Lle 1.2% 14.2%
Metallic mining 15 15 14 14 15 L5 14 14 14 L5 15 15 15 L5 0.7% 4.3%
Wood, pulp and paper 13 14 14 14 16 15 13 15 16 16 16 16 1.6 1é -8 18.4%
Trade 11 12 1.3 1.3 14 L4 13 15 1e L5 1.3 13 14 L4 -0.5% 9.9%
Vehicles 08 0.8 0.8 0.8 0.8 o7 0.8 09 09 0.8 0.8 0.8 0.8 0.9 1.2% 8.00%
Textiles [ or 0.7 0.7 o7 s 0.7 07 or 0.6 0.7 0.7 0T o7 1.0% -1.8%
Sanitation 05 o5 0.s 0.5 0.5 05 0.4 0.s 05 0.5 0.5 0.5 0.s as 1.0% 9.1%
Beverage 02 03 0.3 0.3 0.3 03 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 4.3% 11.5%
Transportation 02 0.2 1) 0.2 0.2 0.3 0.3 L E] 03 0.3 0.3 0.2 03 0.3 -L2% 2.00
Telecom 02 oz 0.2 0.2 (i3 0z 0.2 03 03 03 0.2 0z 02 0z -8 3.8

Source: CCEE, Goldman Sachs Global Investment Research
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Power Generation Data

Power generation by region and source
Total power generation by region. Brazilian power generation is up +1.1% MoM
(+4.9% YoY), while the Southeast/Midwest is up +6.2% MoM (+0.6% YoY), North is

down -21.0% MoM (-21.3% YoY), Northeast is up +11.2% MoM (+6.4% YoY), and South
is down -9.7% MoM (+34.8% YoY).

Exhibit 10: Total power generation by region

GWavg
708 727 736
676 685 6.1 697 707 685 69.2
611 g57 674 - 670 657 a2 627 642 667 g5q 673 - - = 671 664 667 674
a5 77 93 100 56 14 74 70 748
114 57 101 134 108 '
108 us 83 - s % s 97 106 ay 123 133 155 las

& &% & ® & = § § &% % % ® s § & ® ® § ¥ ¥ ¥ T ¥ ¥ =
f % ¥ ¢ ¥ 5 2 3 3 §F £ % % % 35 : & 2 3 :f 3 §: 5§ 3= 3%
m Sputheast/Midwest = North Northeast South

YoY (%) Dec-21 Jan-22 Feb-22 Mar-22

Total 1.8% -1.3% -4.5% 2.3% 1.7% 2.6% 4.3% 4.1% 3.3% 2.2% 3.5% 6.3% 4.9%
Southeast/Midwest -8.9% -13.2% -20.1% -12.3%  -7.6% -7.1% -1.0% 6.4% -5.2% -13.3% -14.8%  -3.6% 0.6%
North 15.3% 5.5% -3.4% 58.0% 92.3% 84.6% 28.8% -106% -4TH -8.7% 4.8% -2.1% -21.3%
Northeast 30.7% 31.9% 17.8% 2.1% -16.1%  -8.0% 35.4%  60.9% 26.7% 8.2% -9.2% 8.0% 6.4%
South -10.5%  -11.5%  25.6% 30.2% -8.2%  -25.9% -40.2% -30.1% 395%  147.5% 105.0%  36.6% 34.8%
Source: CCEE, Goldman Sachs Global Investment Research

Power generation by source. Hydro power generation is down -3.2% MoM (+34.4%
YoY), thermal is up +7.1% MoM (-56.2% YoY), wind is up +11.7% MoM (+14.9% YoY)
and solar is up +16.1% MoM (+82.0% YoY).
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Exhibit 11: Power generation by source
GWavg
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Cet-20
Nore 201
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Feb-21
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Juk21
Aug-21
Sep-21
Dxt-21
Now21
Dec- 21
Jan22
Feb-22
Mar-22
Apr-22
May-22
Jun-22
Juk22
Aug-22

W Hydro = Thermal Wind Solar

Nov-21 Dec-21

Total 4.6% -1.3% -5.8% -0.9% -0.9% 0.6% 1.1% 3.5% 3.0% 1.8% 2.1% 4.5% 2.1%
Hydro -25.4% -26.8% -209% -0.3% 4.0% 11.4% 6.1% 6.0% 12.3% 11.1%  245%  32.7% 34.4%
Thermal 126.1% 102.7% 15.8% -8.1% -17.7%  -27.0% -35.0% -30.2% -44.8% -37.2% -49.0% -54.0% -56.2%
Wind 19.1% 11.3%  20.8% 7.8% 0.7% -17.4%  25.8%  34.0% 12.4% 10.5% 1.9% 16.7% 14.9%

Solar 15.8%  41.0% S8.1% 72.7% S58.0% 60.9% 994% 64.5%  65.8%

52.7%  48.8% 66.6% 82.0%
Source: CCEE, Goldman Sachs Global Investment Research

Hydro/Thermal generation by type

Hydro generation by type. According to CCEE data, regular MRE HPPs are down

-6.3% MoM (+275% YoY), quota regime HPPs are up +5.8% MoM (+52.6% YoY) and
not-MRE HPPs are up +1.7% MoM (+59.9% YoY).

Exhibit 12: Hydro generation by type
GWavg

531 545 g T8 cya
484
as 71 oas s Wi

457
410 66 6.6 47 =2

475
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79

fug-20
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Det-20
Neare- 20
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Aug-21
Sep-21
Det-21
Now-21
Diec-21
Jan-22
Feh-22
Mar-22
Apr-22
May-22
Jun-22
Juk-22
Auig-22

= MRE Regular MRE Quota Not MRE

Nov-21 Dec-21 Mar-22 Apr-22
Total -25.4% -26.2% -21.6%  -0.8% 3.5% 11.3% 6.4% 6.0% 12.3% 11.1%  41.2%  33.2% 34.4%
MRE Regular -24.3%  -26.2% -15.9% 10.2% 22.6% 13.5% 0.4% -1.7% 10.1% 10.2%  42.0% 26.3% 27.5%
MRE Quota -285% -31.3% -50.2% -37.5% -48.6% 3.4% 47.5%  54.8% 11.4% 1.6% 27.9% 63.7% 52.6%
Not MRE -27.6% 4.4% 65.0%  49.6% 15.3% 5.6% 1.8% 14.3% 52.1% 57.5%  72.0% 32.0% 59.9%
Source: CCEE, Goldman Sachs Global Investment Research

Thermal generation by type. Gas TPPs are up +7.0% MoM (-77.2% YoY), nuclear TPPs
are +85.3% MoM (-20.6% YoY), coal TPPs are +4.6% MoM (-59.0% YoY), biomass TPPs
are -6.3% MoM (-2.8% YoY) and other TPPs are +12.1% MoM (-86.3% YoY).
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Exhibit 13: Thermal generation by type
GWavg
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W Gas  m Nuclear Coal m Biomass Other otal

Dec-21
Total 126.1% 105.7%  19.8% -8.1% -17.7%  -27.0% -35.0% -30.2% -44.8% -37.2% -49.0% -54.0% -56.2%
Gas 198.4% 208.6% 43.0% 11.9% -4.0% -17.4% -24.6% -46.9% -73.7% -75.5% -71.3% -788% -T7.2%
MNuclear 71.0% B.0% 2.5% -1.3% 8.1% 8.3% 2.6% 7.8% 30.0% 34.5% 28.7%  -19.2% -20.6%
Coal 254.2%  309.1%  15.9% 2.9% -35.3% -56.9% -58.8% -248% -664% -53.0% -57.3% -54.3% -59.0%
Biomass 5.6% -2.6%  -215% -41.7% -25.2% -0.5% -14.1%  -17.2% -24.6% -6.5% 0.7% 2.7% -2.8%
Other 779.9% 628.3% S50.0% -33.7% -605% -67.8% -74.0% -209% -3.3% -11.1%  -79.9% -81.9% -86.3%

Source: CCEE, Goldman Sachs Global Investment Research

Hydrology, reservoir levels, GSF, and spot prices

Hydrology. In August, rainfall levels in the country reached 86% of the long-term
August average of 37.1GWavg. We note that the rainy period in Brazil is usually between
January and April, as shown in the exhibit below.

Exhibit 14: Hydrology Info - Part 1
GWavg

[ < =] = o - - = — - - - = - - — o r o e o4 o o ou o
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S outheast/Midwest North  meem Northeast BN South == MLT

Feb-22 Mar-22 Apr-22

Total -39.5% 3.2% 1182% 59.4% 47.1% 53.0%  38.7% 7.0% 37.5% 314% 354% 21.0%  68.6%
Southeast/Midwest -30.3% -103% 87.8% 60.9%  37.7%  459%  48.4% 6.7% 27.5% 10.1%  12.8% 7.1% 29.6%
North -1.5% 145% 52.7%  71.2%  229.6% 176.9% 21.5% -15.2% 6.1% -9.1% 15.7%  15.0% 4.6%

Northeast -39.4% -333% -15.6%  -4.6% 96.2%  167.6% 190.3% 45.0%  71.0% 37.2% 67.1% 63.4%  47.3%
South -66.5%  48.8% 379.6% 187.6% -70.1% -76.5% -74.0% 355% 360.8% 530.4% 133.6% 58.4% 278.1%

Source: CCEE, ONS, Goldman Sachs Global Investment Research
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Exhibit 15: Hydrology Info - Part 2
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Source: CCEE, ONS, Goldman Sachs Global Investment Research

Reservoir levels and spot prices. Reservoirs closed August at a 62% capacity
(+113.8% YoY) and spot prices (weekly average) across the country are ~R$77/MWh.
We note that this is the consolidated figure; the country actually relies on different
reservoirs that are not interconnected (transfers are carried via power, not via water).

Exhibit 16: Brazilian reservoir levels
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W Reservoir Levels (GWAvg) Rainfall Levels (3 MLT)
YoY (%) Sep-21 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jul-22  Aug-22
Reservoir Levels -42.7% -40.2% -15.5% 5.6% 29.2% 61.4% 62.9% 55.3% 66.6% 77.8%  86.5% 94.9%  115.8%
Source: CCEE, ONS, Goldman Sachs Global Investment Research

Exhibit 17: Southeast/Midwest reservoir levels and spot prices (R$/MWh)
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Source: CCEE, ONS, Goldman Sachs Global Investment Research
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Exhibit 18: North reservoir levels and spot prices (R$/MWh)
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Source: CCEE, ONS, Goldman Sachs Global Investment Research

Exhibit 19: Northeast reservoir levels and spot prices (R$/MWh)

584 584 584 519

57 56 56 56 56 56 66 77

76%

96% 96% 94%  90%
82% 81%
66% 68% 67%  63% 74% 72%
56% 59% 59%
52% 47% 52% 55%  49% 4% 36% 38% 53%

o o o o o - - - - - - — - — - — — o~ o~ o~ o~ o~ o~ o~ o~

N N I 9 o o o Iy q 9 o I N o o o o o N o @ q o o N

2 5§ 8§ & & 5 8 & & £ 5 2= % 5§ 8§ & & 5 2 & : & 5 = %
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Exhibit 20: South reservoir levels and spot prices (R$/MWh)
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Source: CCEE, ONS, Goldman Sachs Global Investment Research

Monthly GSFE. Considering the 41.4GWavg MRE generation and the 54.3GWavg energy
allocated in the month, GSF closed the period at 76%.
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Exhibit 21: MRE firm capacity and generation (GWavg) and GSF (%)
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TPP operating cost. Below we present the total cost (CVU in BRL/MWh), by region, of
operating the available thermal plants.

Exhibit 22: CVU (BRL/MWh) vs. Thermal capacity (MW)
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Source: ONS, Goldman Sachs Global Investment Research
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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 retum 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
not be relied upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company. Not Covered (NC). Goldman Sachs does
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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 Comunicagao com o Publico Goldman Sachs
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horério de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in
Canada by 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, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of
Norway, the Republic of Finland, 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 Espafia (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 véardepappersmarknaden) 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 fir 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.
Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation
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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.

© 2022 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.
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