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The Guinnessugtainable Enegy Find is
managedfor cagtal growth and investsin
companies nvolvedin the generation, sorage,
efficiencyand consumption of sustainable
energy sairces guch assolr, wind, hydo,
geahermal, biofuelsand bianasg. We helieve
that over the next twenty years thesustainable
energy ®ctor will berefit from the comhined
effects ofstrongdemard growth, improving
economics andboth public and private support
and that this will provide attractive equity
investment opportunities

The Fund isrun by co-managers Will Riey and
Jonahan Waglorn, supported by Janie
Melrose (analyst). The invesment philosophy,
methodology and style which charaderisethe
Guinness appoach hae beenappliedto the
managment of variousenemy equity
portfolios at Quinness since 198.

Pleasesee Section 3 of tis report for detailed
performance data on the Guinness
Sustanable Energy Fud.

Important information about this report

This is a marketing communication. Please
refer to the prospectus andIRlfor theFund
before making any final investment decisions

Thisreport is primarily desgned to inform you
about recert developmentsin the energy
marketsinvested in by the Guinness
Sustanable Energy Fundlt alsoprovides
information 6 2 dz(i  (skd®folid,dzy’ R C
including recent activity and performance. This
document is provided for information only and
allthe information contained in it is kelieved to
be reliable but may beinaccurate or
incomplete; anyopinionsstated are honesly
held at the timeof writing, butare not
guaranteed. Tre cantents of the documernt
should nottherefore be relied upon. It is ot
an nvitation to makean investment nor doesit
constitute anoffer for sde.

HIGHLIGHTBORSEPTEMBER

COP26IMPLICATIONS RBBUSTAINBLE ENERGY

The COP26 climate conference takes plat€&lasgow at the end of this
Y2Y(GK® Ly (GKAA Y2y(iKQa Yheyl 3SNA
background to and the importance of COP26, reviewing the key issues
that need to be discussednd the implicatiors for the sustainable

energy sector.

EQUTIES

Sustainable energyequities outperforming

Qgtainableenergy equitesoutperformedgloba sock markets during
Septanber. Over the monh, the GunnessQustainable Energy fund
(Classy) delivereda return of-3.8%(in USD)whichwas aheadof the
MSCI WoH at -4.2% Year to date, the GuinnessSQustainable Energy fund
(Classy) hasdelivered a return of +7.7%(in USD) behind the MSCI
World at +13.0%

Within the portfolio, the strongest perfamers wereour Chirese
independent wind power producer€hina Suntieand China Longyuan
that benefitted fromthe current energy crunch in Chiaad improving
growth and investmenbutlooks. Onsemi was strong postvery solid
capital markets day outlook while First Sofdnaresincreased over the
month as aresult of itsimmunity to solar supply issues and inflatidrne
weakest performer watberdrola, which sffered from power price caps
being initiated by the Spanish government

GLOBAMWINDGROWTHODUT.OOKDRIVEN BY OFFSHORE
In its latest update report, th&lobal WindEnergy Councis forecasting
that global wind installations will increase around 4%pa ottee next

five years reaching a level of 112GW in 20&28h 469GW of total new
capacity beingnstalledover the period Offshorewind will be

responsible for most of the growtlgoing from 6.1GVWf installationsin
2020 to nearly 24GW in 2025, a compouwmhual growth rate of 31%.

New wind power installations outlook 202@025 (GWgource: GWEC
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1. SHPTEMBERNBANSAND EVENTISI REVIEW

In this section, we review ¢hkeynewsitemsand their impacon ourvariousportfolio sub sectorsver thelast month.

News b Secor Impad

In reaction tosharply risingoal,natural gas and electricity prices, tht
Chinesegovernmenthasordered industrial silicon maufacturers n

a2dziKgSad / KAYylFQa ,dzyyly t NBJ Solarsupply N
energy consumiion until DecemberThe price ofolargrade chain
polysiliconsubsequenity increasel to above$30/kg, having averaged

around $27/kg over the summePolysilicon started 2021 at $10/kg.

The Global Wind Energy Council (GWEC) reported ffsitare wind

instdlations measured 6.1GW in 20, down slightly from a reard

6.24GW in 201@s a resli of COVID. Chinastalledjust over half of Offshore Wind 9
the new capacityGWEC expects 2D2hgallations to average more

than 12GW (again dominated by Chiaadthat atotal of 235GWwill

beinstalled globally over the next dade.

Swiss compan@limeworkshasstarted upA G & h NOIF G RA

Ol LJi dzNB ¢ LINFTR praettis MesignedddSchllecy dound

4,000 tonnes of CO2 per year andrstit undergrouml. Accordingto

Jan Wurzbacher, echief of Climeworkssommercial demand e Carbon capture z
been so high that the Orca plant was nearly sold out of credits for

entire 12year lifespa, despitethe plant selling the mostxpensive

carbon offset in tle world, at $1,000 per tonneéA new 10x large

plart is being planned

Accordingo CleanTelenica,there werel6 countrieghat regisered

the market shae of newelectric veliclessalesasbeing greater than

10% in the first hih of 2021 .Norway dominated with a 83% market : : z
Electric Vehicles

share, dllowed by Iceland (56%) and Sweden (4@h)na was the

only nonrEU country to have over 10% market share, registering a

11%market share

Theglobalmajor oil companies continue to announce investments

related to the energy transition. During Septemb@&hevron

announced plans to produce sustainable aviation fuel (SAF) at its

Segundo refinery for sate Delta Air Lines at the Los dales Energy z
International airport. Iraddtion, TotalEnergies signed a $2786- Transition
yearcontract with the Iraqgovernmentto developoil, gas and solar

power facilitiesin the country.The deal followed aeparatesolar

power agreenent that Irag recently signed with ReChina.

GuinnessSugainable Erergy Fund guinnessfunds.com

Thevalue d investmentsand theincome from them can godown aswell asup.
Guinness Asset Management is authorised and regulaed by the Finandal Canduct Authority. 2



The QuinnessSustainable Enegy Fund Report October2021

2. MAbD! DO9wQ{ [/ haa9b¢{

COP 2@ an increasing focusn a 1.5° scenario

The COP26 climaiconference takes placen Glasgowat the end of this month. In this month3
managers comments wexplain thebackgroundto andthe importance of COP2&eviewing the
key issues that need to be discussadd the implicatiors for the sustainableenergy sector

Background to COP26

The 26 Conference of Parts(COP26) takes place in early November in Glasgow, having been
postponed by a year because of COVID. It is expected to be the biggest climate conference ever,
with around 30,000 peoplecluding 200 world leaders attending.

The COP ihe decisioamakingbody of the UNFCCC (thmited Nations Framework Convention
on Climate Chang&yhich wasbhorn in 1992 when 154 nations and territories across the globe
met inRioand agreed to support gbal efforts to combat climate change.

This is e 26" annual COP ewnt, the first being in 1995 Germanyand it is happening five years
FFGSNI GKS f 1 YRYIFEN] /htuwm 6KAOK NBadzZ 6§SR Ay (KSE
The Paris Agreemeptans tolimit global temperature increases tmo more than 2C- preferably

1.5°C- above preindustrial leelss Yy R Sadl 6f AAKSR | HHdkeked oty YSOK I
to raise its decarbonisation ambitions every five years, known as its natialediymined

contributions (NDCsCOP26 is the first conference to lude this NDC ratchet mechanism.

COP26 filows COP25, held in Madrid at late notadféer Chile wasinable to host the meeting

whichended withdisagreement betweedeveloping and devefmed countries. The disagreement

centred aroundhe main measuremeriteporting requirements andeliverytimeframes, despite

the event extending for 40 hours beyond the scheduled ei@OP2@&herefore still hago finalise

these issuesAticle 6of the dPaNA &  w drfin8 geptieldécisiomaking timeline back on track

with the Paris Agreement timeliné\s such, théssues facing COP26 are significamd

compounded by the need to achiegel OGA2Y | YR O2YYjusipoRy a¢ NI GKSI
statementsalone.

Il ydzYoSNI 2F WFANRGAQ G / htwHe
COP26will be an important event and will be the firstclimate event to:

1 include theNDCratchet mechanism under which countrieanstrengthen their Paris
Agreement commitments.
1 meet since he COVIEL9 pandemic began, swill likely showcase howationsplanto
balance theireconomic neds and theirenvironmentalcommitments
f include theUnited State® 1 KS 62 NI RQa f | NiB&daamitter)Sinek O LIA G |
re-joinedthe Paris Agreement
1 include theUnited Kingdomas an independent countrfpreviouslythe UK was included in
the EUbloc)

GuinnessSugainable Erergy Fund guinnessfunds.com
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The goals of the conference
According tahe UK hosts, this ighe official summary of whateeds to be achieved at COP26

1. Secure global net zero by micentury and keep 1.5 degreesithin reach Countries are
being asked to come forward with ambitis@®B0 emissions reductions targets that align
with reaching net zero by the middle of the century.

2. Adapt to protect communities and natural habitat$he climate is already changing amd
will continue to change even as we reduce emissions, with devagtffects.

3. Mobilise financeTo deliver on our first two goals, developed countries must make good
on their promise to mobilise at least $100bn in climate finance per year by 2020

4. Worktogether to deliverWe can only rise to the challenges of ttlenate ciisis by
working together.

The key topics that will be discussed the conference
The key topicand issues that will be impactimtjscusgon at the conference include:

1 The return ofthe United Satesto the negotiating tablewhichwill be a signifiant
positivefactord | 2 6 SOSNE KA S WwW2S . ARSyQa RSOINb2Yy
the Obamaera plans, they are still a very long way from being aligned with Paris
commitments If delivered in 280, these new targetsvill still leavethe US as tasecond
highest CO2 emittg countryper capita(behind Australigwith a level that is around
twice thatof the EUIncreased commitments from the US will be needeédep
momentumandto build collaboratiorbetween developed and developing countries

T amedip Aa fA1Ste (COP2A thersf&eshiftindNawhyfranhé PadsT
Commitment oft° of warmingwith the hope ofl.5%. Recentscience, specifically from
the intergovzernmental panel on climate change, has highlightesl ¢osts assodiad with
anincreasein warming fom 1.5° to 2 such agchallenging impacts oecosystems
human health and welbeing as well agh Yextreme weatheyrising sea levels
anddiminishing Arcti sea icecoral bleachingand loss of ecosysteis

1 NDG will beratcheted upvardsbut we arenot expecting major surprise€urrently 196
signatories have submitted claite gdedges(NDCsyvhich, in aggregateimplywarming d
around2.7° andarethereforesstill a long way from beingonsistent withParis ThePais
Agreementrequestghat parties submit new or updated NI3 m 2020(now in COP26)
although there is naequirement that commitmentshouldbe improvedor be more
ambitious thanprevious commitmentsPrior to the 31 July 2021 deadliror inclusion in
the COP26 synthesis reppriil6 parties had sumitted enhanced NDCs but ordyound
80 of thoseactually proposd increased commitments decarbonisationWhile NDCs
will likely ke racheted upwardsn the conferencethe post COP26 NDCs are still likely to
be significantly short of the 2° commitmeitét alone a 1.5target.
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f Increasngnumber and scale of longeii SN ay S &rSeXpetd. Cutradd,S | a
according to OxfordJniversity,around two thirds of the global economy is covered by net
zero emission commitments. &\expect thapredominantly all emissions willtimately
have a net zero target assocaktwith them. The bigger issue Ivbe around legislating
these targés and bringing them forward to 2030 rather than leaving them in the 2050
2060 timeframeWe expect verbal commitments tacreaseat COP26 but that
commitments to legislate willltimately lag.

We note the recentpre-COP26pledge by the hosts of COR& the UK governmento
makethe countny@Sf SOGNA OA (& aeaildSy,ndirothgasimGNE O ND 2
commitmentmade by \$ president Joe Bidezarlier in 2021.

The scale of the tadbeing taken on by COPZclearlysignificant and, as a resuthereis no
expectation thatall climate issuewill be resolved One area that will not be resolved will be a
commitmentto a global carbon priceatool that we see as bempcritica to accelera¢ low carbon
intensityinvestment and reduehigh carborintensity investment.According to the Worl@®ank
at the start of 2021, around 21%f global carbon emissions are covered under pricing
mechanismsHowever, he average global carboprice still remainsneffective ataround
$1/tonne.

Implications for thesustainable energy sector

With the energyindustry representing around 80% of global carbon emissions, the outcome of
COP26 is clearly a significant factor ia face and scale of the energy transiti¥vie believe that

the transition to renewablenergyis driven bytheir improvedeconomicswhile the paceof the
transitionwill bedriven by policy, decarbonisation commitments and incentives to accelerate the
transition of capital away from fosdgilelsto renewables. OP26 ommitmentscanclearlyaffect

the paceof the energytransitionrather thanthe transition itself.

ShouldtheD2 Yy FSNBEY OS F20dza A Ga LESEoAIOWYSAEY 3¢y Ry QOR2yYH YNRRGZY
than the current Paris Commitment of 2°, it would imply a signifieantlerationof the

transition relative tocurrentNDCs, many thirgdarty energy transition scenarios @mur own

base case assumptions. This accelerataomd urgencywould beconsistern with UNandEU

wording and commentary around the need 80OP26 to address thHeOf A YI (1 ®2 QYSNHS Y

Based on IPC&halysisthe carbon budgeassociated with a 1.5° warming scena®@0GT)s
around850GT less than the 2° budgéio put that into conte 850GT of emissionis around one
third of the historical global cumulative CO2 emissions fi@50to 2019 Achieving this
reductionwithout affecting global economic growtbn our estimatesyould require rapid
growth in renewable power generaticaand a substantial improvement in energy efficiency

9 Solar power generation would need to grow atagerof around 24%pa in the 2020s while
wind would need to grow at a rate of around 16%pa, with both these rates being substantially
higher than our base casstimates of 17%pa and 12%pa respectifebnsistent with around
2.3 degrees of warmingYhereatfer, we would expect taee similar lag term growth ratego
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our base casalthough power generation from botWwind and solakould end up in 2050
around50%higher than our base case estimate.

1 World energy demand growttvould need tofall from our baseca forecast rate of around
1%pa (adwer rate than the 30yr historical average of around 1.9%pa) to araendover the
next twenty yearsln addition, invetment inenergystorage(viaa combination ofithium-ion
batteries,pumped storageand the devéopment of an integratedhydrogen energy econonmy
would need to increase dramaticallygibbal energy demand te be satisfied reliably.It is our
opinion that achieving energy efficieneydreliablestorageof this order would be
substantially more difcult than achieving the build out of new solar and dipower.

Solar, wind power generation and world energy demand growth rates over coming decades

Solar power generation Wind power generation World energy demand
25% 18% 2.5%
= 16%
: 2.0%
g 20% 14%
E 12% 1.5%
E 15%
& 10%
5 1.0%
o 10% 8%
g 6% 05%
@
g 4 4%
g % 0.0%
2%
0% 0% -0.5%
2030 vs 2019 2040 vs 2030 2050 vs 2040 2030 vs 2019 2040 vs 2030 2050 vs 2040 2030vs 2019 2040 vs 2030 2050 vs 2040
B Guinness Base Case (estimated 2-2.5 degree warming) M 1.5 degree warming scenario (similar to S5P1-1.9)

Soure: IPCC, IEA, Guinness Asset Management

While the outcome of COP26 is unforecastable, we remaémaconfident that the pace of the
energy transition must accelerate if 1.5° global warming goals are to be achie@€&P26 may
well be the firstof anumber®a A Yy S@A G 6 f S tdRlfsts Dat wilNd® equRed t0 S ¢
incentivise the investment, teknologies and policies to keep 1.5° warming within reach. As such,
we can foresee ery attractive growth ratesfor companies exposed to the key themes with ptige
implications for sustaiable energy equities
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3. PERFORMABE- Gunness Sustainable Energy Fund

The GunnessSustainable Energyfund (Clas¥, 0.74% OQHelivered a return of -3.8%in the monh, while
the MSCMWorld Index (net return) delivered -4.2% (all in UD termrs).

Pastperformane does not predict future returns

Performance overview (30 September 2021)

| imonth | 3months | 6months | _lyear | _VTD | Dec312018

Guinness Sustainable Energy Fund (Class Y) -3.8% 0.6% 5.6% 49.6% 7.7% 160.4%
MSCI World NR Index -4.2% 0.0% 7.7% 28.8% 13.0% 67.3%
Outperformance/Underperformance 0.3% 0.6% -2.1% 20.8% -5.4% 93.2%

* The strategy was relaunched as of end December 2018

Performance overview (30 September 2021)

1 year rolling performanceto | | Sep-21 | Sep-20 | Sep-19 | Sep-18~ | Sep-17* |
Guinness Sustainable Energy Fund (Class Y) 49.6% 49.6% 4.9% -4.2% 8.3%
MSCI World NR Index 28.8% 10.4% 1.8% 11.2% 18.2%
Outperformance/Underperformance 20.8% 39.1% 3.1% -15.4% -9.9%

Monthly performance record (30 September 2021)

Guinness Sustainable Energy Fund (Class Y)9.4% 2.6% -06% 6.4% -58% 7.4% 23% -28% 09% -33% 23% 57% 26.3%
MSCI World NR Index 47% 19% 34% 32% -27% 6.0% 45% -1.7% 11% -26% 28% 04% 22.7%
Relative 47% 07% -40% 33% -3.1% 14% -21% -11% -02% -0.7% -05% 53% 3.6%
Guinness Sustainable Energy Fund (Class Y)-1.8% 1.4% -15.6% 10.5% 11.3% 89% 7.7% 87% 33% 4.8% 121% 11.9% 78.9%
MSCI World NR Index -01% -53% -10.7% 93% 7.1% 21% -1.0% 45% 00% -33% 93% 2.0% 12.6%
Relative 17%  6.7% -49% 12% 42% 68% 86% 43% 33% 81% 27% 9.9% 66.3%
Guinness Sustainable Energy Fund (Class Y)4.1% -2.8% -0.3% 0.2% -21% 7.0% 03% 46% -3.8% 7.7%
MSCI World NR Index -14% 08% 44% 44% -12% 45% 1.1% 3.6% -4.2% 13.0%
Relative 54% -3.6% -47% -42% -08% 25% -07% 10% 0.3% -5.5%

**Sinulated Past Performare prior to 16/02/2018 The Peiormanceshown is a compositeiraulation forY class performanceeing based
on the actualperformanceof the Fun@® E class, whichhas an OCF of 1.24%, and has exisiede he Fun@® launch. The Guiness
Sustainable kergy Fund waslaunchedon 19/12/2007 (A clas, 149% OCFYhe E Classas laurthedon 02/09/2008 (L.24%OCF)The Y class
was launched on 16/02/2018(0.74%OCH.

Past performance sbuld not be taken as an incitor of future performance. The value of this invesnent andany income arisng fromit can
fall as wellasrise as aesut of market and currency fluctuations as well asother factas. Yai may lose money in this invegment. Returns
stated above are in 8 dolérs; returns n other curencies may be higheor lowerasa resut of curencyfluctuations.lnvesors maybe sibjec
to tax on distributions The Ry R Qrbspedtus dves a full explanation of the characteristics of the Find and is available at
www.guinnessunds.com

Soure: Financid Expess, bido bid, total return. Fundreturns ae for share classeswith a curent Ongang Charges Fjure (OCF) of 0.74%
returns fo share classeswith a different OCwill vary accadingly.
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Within the Fund, the strongest performers were China Suntirina Longyuat©N Semiconductor
First Solaand LG Cherwhile the weakest performers were Iberdrgl@ianneng PoweAmeresco
Xinyi Solaand Siemens Gamesa

Stodk by Stockperformance over the manth, in USD
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4. PORTELIO - GunnessSustanable Erergy Fuml

The GuhnessSugainabe Enaggyfund is po#tioned to benefit from many of the long-term themes
assodated with the transition towardsa lower cabon econamy and of sustainable energy gereration via
invegmernt in companieswith activitiesthat are ecommic with limited orzerogovernment subsidy aml
which are profitable. Our investment universecomprisesaround 250 companies which are clasified into
four key areas

1 Generation includes companietvolvedin the geneation of sustainablesnergy, either pureplay
companies @ those transtioning from hydrocarbon-basedfuels

1 Instalation indudes companiesinvolved inthe manufacturing of equipment for the gneration
and consumption of sustainable enegy

91 Displacementindudes canpanies involed in the displacement or improved efficient usage of
exising hydrocambon-baseal energy

i Electrification includescompaniesinvolved ecificaly in the switching ofhydrocarton-based fuel
demandtowards electricity especidly for Eletric Vehicles

Universe

Consumption

Renewables

Installation/Equipment

Displacement Electrification Generation

Electric
Vehicles,

Alternative Efficiency
Fuel

Solar

. N ——_— Electroly=sers
Ethanol and IrTEuﬂltltTﬁn Manufacturers E;;r;;r M‘:’::;d Conventional Cell and Module| and Fuel Cells,
o sulation, = e olar, = Y . - -
BT \EDs and Raw T and ‘Greener e e and Other Meters, Grid,

Components, Silicon, Wafer,

Materiak services manufacturers

Hydro

We monitor eachof the industry areasvery closely and hope tha detailed top down(macrg andysisof
each (compdemented with discplined equity screening andstock valuatio work) will allow us todeliver
attractive fund performancevia an equally weightedportfolio of 30 siocks. The portfolio isdesigned to
create a bdance between maintaining fund concentration and managng stock-spedfic risk

GuinnessAssetManagemant is a signatory of the United Nations Priciples for Respondile Investment
while the SustinableEnegy Fund is aligned with the Woid Bay” {s ne principles on imgct inveging
andisdesigned to hep adieve four of the UNQ sustainable development gals.

13 oo

Signatory of:
International
IFc Finance Corporation | Principles for
WORLD BANK GROUP L1 PR I Responsible
1] ] Investment
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Buys/Sells

There wee no stodk switchesduring the month, but the portfolio wasactivelyrebalanced.

Portfolio structure analysis

Geographic Analysis Classification Analysis Market Cap Analysis

USA 1 34.0% Dis| ;Iacement Below $500m | 0.0%
China | 12.2% Altfuels  0.0% $0.5bn - $1bn | 0.0%
o il
Germany | 7.2% Efficiency 10.9%
South Korea | = 7.0% $1bn - $5bn 21.1%
1 o Electrification 1
Canada | 6.2% $5bn - $10bn 18.2%
- Battery 10.0% ]
Spain 6.0%
7 i i $10bn - $20bn 19.8%
France | 5.5% Electric vehicles 21.6% | 0
Sweden | 4.1% Generation $20bn - $50bn 19.8%
Denmark .89 IPP 16.3% 1
| 3.8% ° Over $50bn 15.1%
Ireland | 3.3% Utility 7.4% 1
UK 7 2.0% Cash 6.0%
47 Installation -
Israel | 1.6% ;
i Equipment 27.8% .
Cash 6.0% quip ° Median market cap $12.0bn
J Cash 6.0% Average market cap $24.8bn

Source: Guinnes&s®t Management.

Portfolio sector breakdown

Thefollowing table showsthe assgt allocation of the Fund @ month erd and at pevious year ends

Asset allocation as %NAV Current Change Yearend Previous year ends
Sep-21 Dec-20 Dec-19 Dec-18
Consumption 42.5% 5.8% 36.7% 41.7% 26.5%
Displacement 10.9% 1.0% 9.9% 13.4% 16.4%
Alternative Fuel 0.0% 0.0% 0.0% 0.0% 3.9%
Efficiency 10.9% 1.0% 9.9% 13.4% 12.5%
Electrification 31.6% 4.8% 26.8% 28.2% 10.1%
Batteries 10.0% -0.8% 10.8% 12.6% 3.9%
Electric vehicles 21.6% 5.6% 16.0% 15.7% 6.2%
Renewables 51.5% -8.9% 60.4% 54.1% 69.7%
Generation 23.7% -0.9% 24.6% 22.2% 27.3%
IPP 16.3% -0.7% 17.0% 18.9% 26.7%
Utility 7.4% -0.2% 7.6% 3.2% 0.6%
Installation 27.8% -8.0% 35.8% 32.0% 42.5%
Equipment 27.8% -8.0% 35.8% 32.0% 42.5%
Cash 6.0% 3.0% 3.0% 4.2% 3.8%

Source: Guinness Ass Managemert.

Valuation

At the month end, the GuinnessSusténable Erergyportfolio traded on the following mutiples

As at 30 September 2021 EV/EBITDA Dividend Yield |  EPS Growth CFROI*

2020 2021E 2022E 2020 2021E 2022E 2021E 2022E 2014-19 2019-23 2020 2021E 2022E
Guinness Sustainable Energy Fund  36.6x  26.2x  22.7x  17.5x 14.4x 126x 1.1% 12% 62% 13.6% 5.0% 72% 8.2%
MSCI World Index 36.5x 19.4x 18.1x 184x 13.1x 122x 19% 2.0% 38% 109% 6.8% 82% 85%

Fund Premium/(Discount) 0% 35% 25% -5% 10% 3%
*Portfolio = median CFROI; Index data = Credit Suisse World Index median CFROI

Source: GinnessAssetManagement; Bloomberg
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Portfolio hadings, as @ end August2021

Ou portfolio istypicdly allocated across 30 equby weighted equities providing exosureacross the value
chan of sustainable enegy.

We hold c.44%weight to companies assoated wih the consumption (or demand)of sustainalle energy.
Our hrgest exposure rereisto companiesinvolved in the electrification of demand, either via the geation
of new batteries (D% or the eectrification of transpottation (22% weigh) while we have 12%weight to
thosecompaniesinvolved h either displadng existing energy sources or improving overdl energy
efficiency.

We hold two lithium-ion batery marufacturers LGChem is a largeKorean chemicas company that isthe
largest ithium-ion battery manufacturer in the world while Samsund®DI isa pure play lithium-ion battery
manufacturer, currently in the top 10in theworld. Johnsa Matthey provides exposure to cathod
chemistry while Tianneng represensthe only non-lithium-ion battery exposure in the portfaolio.

The prtfolio holdssixnames in the electric vehicle sub-category,giving it exposure to companies tlat
provide semiconductors, eledronics components and software/servicesto the growing EVand
autonomousvehicle industry. ONSmiconductor and Infineon areproviders of power semiconductors that
are a necessty for higher vdtage electric vehiclesto becone competitive with ICKinternal combustion
engine)vehicleswhile Gentherm Hella, Ativ and Sasata are component manufadurersand service
providers thatshould benefit fromthe ever ncreasing anount of electronicspresent in eledric vehicles.

Qur displacement holdings provide pure play quality exposue to heaing industiies (Nibe Industrier),
energyefficient electrical eqiipment and serveces (Hubbellland energy effigingy projects (Ameresco)and
the group asvhole will benefit from the increasing ndustry focuson energy efficiency that is expected to
be a very long termtrend.

In termsof the supply of sustainable energ, we hold a 24%weight to companies iwvolved in the
generatbn of sustinableenergy and29%weight to thoseexposed to the indallation of or equipmentused
in the process of sgtainable energy geneiation.

China Sunien and ChinaLong/uan are ourtwo pure play Chinese \ind power producersand they
represent around a third of our generatian expaure. Theremaining exposure comesin the form of
biomass(Albioma), geahermal (Ormat) and then broad-based wind/solar renewable energy geneation
through TransAltaRenewables and NextEra Energ(the larges producer of rerewabk enegy in he
world). Iberdrolais aur only Utility company.

We hold exposure to the slar and wind equpmentand manufacturing value chains. Xinyi Sdaristhe
worldQ larges supdier of the glass ®ed in solar cellmodulesand both ERhaseand SlarEdg
manufacturethe inverters required to corvert DC solapower into consumableA/C electricity. Canadian
SolarandFrst Sdar give integrated exposureto the solar cell and module manufacturing process.

Vestas and SimensGanesa ae both well placed providers o windturbinesin the world providing broad
exposureto the stiong groveh that we expect n the onshore and offshore wind marketswhile TPI
Conpositesoffers nicheexposure to the hgh skilled busness of manufacturingwind turbine blades.

Ou remaining exposue to Ingallation (Itron andSchneider Electrg) gives eyosure to companiesthat
provide equpment and servicesto improvethe efficiency and metering of electricity transmission and
consumption.
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Portfolio themes as atend August2021

Theme Example holdings Weighting )
1 Electrification of the energy mix TransAltarenewables~ = ;ﬁrz 18.7%
2 Rise of the electric vehicle and auto efficiency +rAPTIV " 24.6%
3 Battery manufacturing % 7.2%
4 Expansion of the wind industry tpfmmsm Vaesias 15.9%
5 Expansion of the solar industry ¢ CanadianSolar 13.8%
6 Heating, lighting and power efficiency I 12.1%
7 Geothermal and biomass 0RMAT'$ (> ALBioma 4.2%
8 Other (inc cash) 3.5%

Portfolio at end August2021 (for compliancereasons dislosed ore month in arrears)

Guinness Sustianable Energy Fund (31 August 2021) EV/EBITDA Price/Book Dividend Yield
Stock 9% of Nav MaKet o0o0 2021E  2022E 2021E  2022E 2021E  2022E
Cap USD

Displacement/Efficiency

Hubbell Inc 4.0% 11,208 27.2x  242x 21.8x 17.7x 16.3x  14.7x 5.4x 5.0x 4.5x 1.8% 1.9% 2.0%

Nibe Industrier AB 4.4% 28,109 93.0x 69.7x 63.7x 51.0x 41.2x 37.9x 12.2x 12.3x 10.8x 0.3% 0.5% 0.5%

Ameresco Inc 3.7% 3,554 69.1x 54.3x 452x 33.6x 26.1x  22.3x 7.1x 5.3x 4.9x n/a n/a n/a
12.1%

Electrification/Battery

LG Chem Ltd 3.1% 46,214  38.4x  13.8x 17.3x  12.8x 7.5x 7.9x 2.9x 2.6x 2.4x 1.2% 1.4% 1.4%

Samsung SDI Co Ltd 4.0% 47,097 86.5x 47.9x 36.9x 30.5x 23.8x  18.9x 4.1x 3.9x 3.5x 0.1% 0.1% 0.1%

Johnson Matthey PLC 3.1% 7,822 16.2x  16.5x  12.1x  10.2x 9.5x 7.9x 2.2x 1.9x 1.9x 2.1% 2.0% 2.8%

Tianneng Power International Ltd 0.1% 1,506 4.9x 3.8x 3.3x 1.7x 1.5x 1.3x 1.2x 0.9x 0.7x 5.9% 5.3% 5.8%
10.3%

Electrification/Electric Vehicles

Aptiv PLC 3.2% 41,169 849x  40.7x  284x  27.2x 17.4x  14.2x 5.6x 4.8x 4.2x 0.1% 0.1% 0.3%

ON Semiconductor Corp 3.8% 19,098 56.0x 17.8x 16.0x 21.1x 11.5x 10.2x 5.3x 4.6x 3.7x n/a n/a n/a

Infineon Technologies AG 3.6% 55,609 58.5x  32.3x  26.5x 24.2x 16.0x 13.7x 4.5x 4.4x 4.0x 0.7% 0.7% 0.9%

Sensata Technologies Holding PLC 3.5% 9,373 27.8x 16.7x  142x 17.2x  12.6x 11.3x 3.5x 3.0x 2.6x n/a n/a n/a

Hella GmbH & Co KGaA 3.6% 7,942 43.4x  20.0x 17.5x  11.2x 9.0x 8.1x 2.8x 2.9x 2.5x 0.3% 1.5% 1.7%

Gentherm Inc 3.8% 2,845 46.9x 22.2x 19.8x 21.4x 13.4x 11.8x 5.1x 3.9x n/a n/a n/a n/a
21.5%

Generation/IPP

NextEra Energy Inc 4.3% 164,768 36.7x 33.3x  30.6x 21.5x 21.0x  18.2x 4.1x 3.8x 3.7x 1.7% 1.8% 2.0%

China Longyuan Power Group Corp Ltd 4.3% 16,388 22.2x  17.4x 154x  11.2x 9.9x 8.8x 2.0x 1.7x 1.6x 0.9% 1.1% 1.3%

Ormat Technologies Inc 2.5% 3,983 41.9x 50.1x 35.3x 11.5x 11.8x 9.8x 2.4x 2.2x 2.1x 0.6% 0.7% 0.8%

TransAlta Renewables Inc 3.5% 4,151 45.4x 27.5x 23.5x 13.0x 12.4x 11.5x 2.4x 2.5x 2.5x 4.7% 4.8% 4.8%

Albioma SA 1.7% 1,418 23.1x 21.9x 20.0x 10.2x  10.2x 9.6x 2.5x 2.5x 2.3x 2.2% 2.2% 2.4%

China Suntien Green Energy Corp Ltd 3.5% 5,402 11.5x 7.0x 6.7x 16.7x  11.4x 9.9x 1.1x 0.9x 0.8x 35% 43% 4.4%
19.9%

Generation/Utility

Iberdrola SA 3.8% 78,885 18.2x 17.9x 16.2x 11.8x 11.4x 10.5x 1.6x 1.7x 1.7x 4.1% 4.1% 4.4%
3.8%

Installation/Equipment

Schneider Electric SE 4.2% 101,652 34.6x 259x 235x 219x 17.4x  16.1x 3.8x 3.9x 3.7x 1.7% 1.9% 2.0%

Itron Inc 2.9% 3,800 55.8x  63.6x  34.5x 24.4x 27.2x 18.3x 8.6x 3.1x 3.0x n/a n/a n/a

Xinyi Solar Holdings Ltd 4.0% 21,487 36.6x 31.0x 28.1x 257x 224x  19.4x 7.7x 5.5x 4.9 1.3% 1.5% 1.7%

SolarEdge Technologies Inc 1.7% 15,147  73.0x 56.4x 42.7x 62.7x 46.3x  30.7x  14.0x  11.6x 8.9x n/a n/a n/a

Enphase Energy Inc 1.7% 23,388 137.0x 83.1x 61.5x 111.9x 70.1x 47.9x 47.8x 358x 24.9x n/a n/a n/a

First Solar Inc 3.9% 9,994 246x 227x 359x 18.0x 14.2x  16.8x 1.8x 1.7x 1.6x n/a n/a n/a

Canadian Solar Inc 2.6% 2,218 22.2x  182x  122x  11.2x 8.8x 6.8x 1.3x 1.1x 1.0x n/a n/a n/a

Vestas Wind Systems A/S 3.7% 40,773 55.0x 46.5x 35.5x 22.9x 19.7x 16.0x 9.2x 6.7x 5.8x 0.6% 0.6% 1.0%

Siemens Gamesa Renewable Energy SA 3.1% 20,194 nla nla 68.3x  57.3x  43.0x 18.9x 3.2x 3.9x 3.8x 0.0% 0.0% 0.1%

TPI Composites Inc 1.3% 1,352 n/a n/a 37.8x 15.7x 19.1x 11.5x 6.8x 8.1x 6.1x n/a n/a n/a
29.0%

ThS  C dpbrdllo may changesignificantly ower a shat period of time; no recommendation is madefor the purchase or
sale of any prticular stock.
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5. OUTLOOK Sustainable Energy and the Erergy Transition

Qustainableenergy:the long term and he effect of COVID

Over the mxt thirty years, the verld will continueits transition to asustainable energy system. The kg
factors drivirg the trangtion are:

Popuktion and GDP pwth putting a ggnificant strainoy” (i 2 &ergy@gply
Economicsassustainable sources of energyill be cheaper than he incunbents

Climate chang leading he world to reduce carbon emissios via cleaner eargy

Pollution forcing govemmentsto drive air pollution out of cities via @aner energ
Energysecuity assustainable energysources which ae more evenly spread aross dlcountries,
faciltate lower reliance on erergyimports

=A =4 =4 -4 -8

The oucomes of the errgy transiton will of course be vide-rangng. On tle supply side,we see a
sustained slift towardsrenewable powegeneration fulfilling globd power gereration neecswhichare set
to doubleby 2050. On the demand side, we believe that mproved energy #iciency wil be keyto limiting
energy cmsumptiongrowthto a manageable lgel so thatit canbe increasingly sadfied by renewable
sources.

Within the power geneation industry, weexpect aradical clange inenergymix. Today, the gldoal power
mix ispredominanty drivenby cod and ratural gas(35% arml 24% espectvely), whilst variablerenewale
generation (windand solar) have less thanl®% shre. By 2035, weexpect wnd and ster to have grown
to around40% ofthe generation mix,increasing taround 60% by2050.

Gobal power generation by type (TWh)

60,000
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Natural Gas Nuclear energy

50,000 . .
Hydro electric Geothermal/biomass

Wind Solar
40,000 B Other

c
= 30,000
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1995 2000 2005 2010 2015 2020E 2025E 2030E 2035E 2040E 2045E 2050E
Share of wind/solar

o 3 0.1% 9% 41% 60%
electricity generation

SourcesBP Statiscal Reviwr; Guinress Asset Managemenforecasts

The dfect of CQ/ID-19 on the energy irdustry and the energy trangtion

The ©VD paxdemichas had a number ofshort-term and bngterm effects on he glokal enegy marke
and theenergytransition, most rotably caugng gbbal energy demando contract by over 3% in 2020/s
2019 asaresult oflockdowrs and redged trangortation. Rerewalle eneigy sourceshaveperformed
better in the weaker @mand enwronmert (sine operating costsare clse to 2ro) andwe expect tha
renewable energy demandvill have increased bground1%in 2020 relative tocoaldemand (down around
7% and crudeoil (down araund 9%) A net beneft of COVID lodkowns and reuced gldal transporteion
hasbeen lowa CO2 enissiors (down nealy 7% on 219 levds) dthough the® emissions will rebound
once e&onomesunlock and trasportaion resume. More worrying onalonge-term basisis the fact that
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investmentacaoss the enire energ indudry islikely to be down18%in 2020versus 209; energy
investment wasalready atthe low end of the required rangeo fadlitate the energ transtion.

Keyestimated energy denand, GO2 emissions and investmentindicators, 20D relative o 2019(%)

20 19 A8 A7 6 A5 a4 43 42 1 0 -9 -8 7 -6 5 4 3 2 E 0 1

Coal

oil
Renewabl }s

‘ Total energy demand

‘ CO2 emissions

Energy investment

Source: IA WorldEnergy Oubok 20

Gowernments acoss the waold areageeing stimulus pdkages to kick start theiranomesback into
growth-mode postCOVIDThese mvestment pogrammes havebeen heanily focusel on sustainablenergy
technologiesand acivities becausehey satsfy near-term post COVIgovernmentand socl needs on a
number of levels, including:

1 Empbymentinvestment in lov carboninfrastructure tendsto be mae up front cepital-intensive
andlocal economy/erployeeintensive thantraditional energy developments A re@nt andysis by
the International Reewable Energy AgeyqdIRENA) estimated that 40jobs ®uld be created m
the area globaly by 2050

1 Economiamateriality. The same analysis edtnates that invetments in tle energytranstion could
havea 5x multplier effecton GDP.

1 Interest rate £nsitive low carbon infrafructure projects require giater upfront capital (and have
lower opemting coss) so theyare mae senstive to the cost offinancing. Thegre more lilely to
benefit relative to corventional pojects in the postCOMD ultra lowintered rate environment.

The nearterm economic benéfs of sustanable enegy combned with ncreasingdecarbonis#éion
commitments triggered severd key governmenpolicy comnitment amouncerents duing theyear.The
three most significantannouncemens, in ou opinion, camefrom China, the US and the EGhina
announcaed plansto becomeWarbon naitralChby 2060, cleanenergy and hfrastructure targetswere central
to US Presidat ElectBiderQ @anifesto; andthe longawaited EU Gren Dealwasproposed with its planto
achieve®imate neutrah (ibg ZD50

Combired, these three ommitmerts represent major political mamentum and proposd invegment to
support an accderation globally tovardsenergy eficiency, electrificationand clean energyall of which are
core themes in theenergy transition.

At the endof March 2021, Presidet Bidenunveileda $2.25 ftillion "BuildBad Bettg" spending plan. Tk
plan includedsignificant incentive for sistainele enegy, includinga ten-yearextensionof the solar
invesiment tax credit (the ITC, which currently expiseat he end of 2023) ad the nclusion d energy
storage projets within the extended ITC. Thelan also incldes the building of aetwork of 5,000 EV
chargers by @30, up from about 4Q000 currently
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Displacement: energyefficiencyand alternative tiels

Our Wig pictureQview: being erergy efficient is asimportant as pralucing cleaner enagy

It is a commormisconception that ehieving rapd growth in renewablepower geneation will be enough
to deliver government polluion, erergysecurity andde-carborisaion targets.Renewabd generdion is a
key part of thesoluion, but we seethe disgacement and moreefficient use of exiing erergy surces &
justas criticd, andarguablymore urgent, in achiewng thesegoals Tte IEA efers to the theme oknergy
efficiency as bing thefirst fuef tkiat should be consiered in ddivering the energ transition.It is the one
energy soucethat everycountrycan access in aindanceimmediately

We carry outwo demand scenaripas pat of

our modelling olongterm world energ

demand h dzblisitéss asisual(rase see o
world energy demand growingby 74% to 2050 L~

GunnessEnergy demad scenarios

1,100

=]
Y
=

e
o
~

opinion. We believe that a morelikely
outcome for world enemgy supply and demad
is one where energdemard growth is
moderated substantlly viathe displaement
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h dzhdstikely outcoY S ©enario eflectsthis Source: B Stdistical Review, Guimess Aset Management
view and seesglobal energy émard growby 43%

from 2019 to 2050 despite theglobal population grwing by 26%and glokal GDP more thadoubling.

While per capita energy demad stays broadly it at 1.8-1.9 tonnes of oil guivaknt (TOE) we see every
$1bn ofglobal GDPrequiring only95tonnes d oil equivalent(Tce) in 2050 relaive to the current itensity
of 170 Toe in 2018. Deliveringn engagy efficiercy is worth tens otrillions of dollas to world GDP by 2050;
there are cleareconomic as wellasclimae-related reasons for the warld to consume energy moe
efficiently.

Review of 2020 efficiency efforts fall further behindlong term required levels

The COVID pandentiashad a substarniél impacton energy efficieay actvity in 2020, ikely leading to
2020 being another year d energy eficiency improvementsthat arewell below the required lagterm run
rate to deliveron Paris @-carbmisation gods. Energy efficiaryis difficult to measure and the pandemic
will makethe measuremenbf efficiency ginsevenharder, but inifal indicaionsfrom the IEAare that
energy itensity is expecteda haveimproved by only 0.86 in 2020, aughly half the weather-adjusted
ratesseen in2019 (1.680) and2018 (L.5%).

The panemic dso ddayed investmentn future energy efficiency projects, with investment here likelyto
fall by 9% vesus 2019Globally we find Europe leads the wg in energyefficiency nvestrent, with the
continent representingd86% of he US$6bnof fundingfor energy dficiencyrelated measuesannounced
aspart of govenmey (i diruluspédkages at ad of October 2Q0.

Outlook for 2021and beyond: buildingsstill a focus bu more govemment policy required
Thenearterm outlook for improving energy efficierty continuesto look weak.Energyintensiy
improvements typicaly track gbbal GOPwith a oneyear delayand,with globalGDP likel to have fallen by
4.4%in 2020accordng to the MF, weexpect that energgfficiency measurgin 2@1 wil still be
impressivein certain areasbut below thelongterm required levelglobaly. Moreover, current low energy
prices mak it even more diffialt to justify investing tosave energyn apurely econamic basis.
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Governnent intervention,along the lines ofwhat was anouncel in 2020, will be regired tomakethe
savng of energy anecessityfor companies and inividualsrather than an optional exta. Wenote that
governmentstandards ad specificationson energy efficiengcower only 35% ofjlobalenergy end use

We expectthat building efficierty willbe a key focusin the near ermas, ammgstother aspects,
investments in he efficiency of builings ae estimated to creée around 15obsfor every US1m spent.
Building acount for ~30%of glokal final energy consumtion and erergy-related COZmissimsand in
order to achieve he grals ofthe Paiis Agreemenf energy intendiy (consumption per nit of floor area) of
buildings needsd fal by >25% pe year,more than auble the current mte of0.5-1%pa.

The econorit berefit of achievinggreaer enemy efficiencyis very signifcart in the nearterm. The
expeded 0.8% inprovement inenergy efftiencyin 2020 would meanthat the world generated around
USh1trn more GDPdr the sameamountof energy usedh 2019. Hadthe 2019 leve of energy efficiency
been sistained, at 2%,the GIP saing caild hawe been closeto US52.5trn.

Ekctrification: lithium-ion batteries and electric vehicles

Our Wig pictureQriew: rapid growth in battery storage and electrified transportation

The energytransition will see energgemandbeiy” 3 ec#ifi tSdR iDmoves away from predominantly

hydroarbon fuels and gasdswards theconsunption of electricitydirectly® heliiifick i A 2 YyrQ & SOl
includes those @mpanies involved ithe key enablers of this transition: the lithium-ion battery and the

electric vehide. Thebattery industry is criticahere in that it willsere electric vehiclesand alsgprovide a

stationary energy staoage solutbn in electricity gids, allowing variale rerewable energy (i.e. solar & wind)

to play ax expandngrole in the global power stack.

Thecataly4 for greaterlithium-ion battery usehasbeen $arpfallsin the cost ofmanufaduring. Acording

to BNEF, b#ry costs are dowr89% overthe decadefrom 2010 to 2020 (an implied®f ST Ny Ay 3 NI G SQ
around 18%)with the aerage costbeing $L37/kWh in 2@0. Sgnificanteconomies of scale fm mass

battery manufaduring havelowered cogsand, aghese catinue, theaveragecost of poducing dithium-

ion battery for an EVis likely to fall towards $10@&Wh in the mid-2020s.0f rote, BNEF eported the firg

instance of asub $100/kWh batterypack béng manufactured for an ebus in2020.

This wouldallow electric veticlesto compete onpricewith ICEvehicles witlout subsdies. We expectan
accelegtion in the uptake of newE\s, with around 20%of new passeger vehicles das being electric in

2025 risingto around 50%in 2030 Onthis basis, therewill be nearly 30 electric vehicksonthe g 2 NI RQ &
roads by 2030Thislevelof electric transportaion would displace nearly 4n barrels ofday of world oil

demand in that yea.

Lithium-ion battery costs ard cumulative capacity Electric vehtle Update
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Thedemandfor lithium-ion bateries ingrid (stationary) storageislikely to grow very apidly as the costfo
delivering a ¥enewable + storaggpower sysem improves Higher levels ofariable renewalbe power in
many electricity gds isresuting inlow intraday power prices and incentivising @vebpersto make new
renewablepower projects dzf f & W R(via thdladdti®iKdf siora§eRin cder to supdy electrigty at
different points in the dayandbenefit from higher power pices.In 2019 there was 13 GW ofgrid storage
globally (represating mayle 2%of global power generation capaity) andaround 90%ef thiswas n the
form of pumpedhydro.

Review of 202Q very strong growthacoss batteries E/sand stationary storage

2020 wasanother yearwherelithium-ion batteriestook more share é6both the global auto and glotal grid
(statiorary) storage industes ashnvesment and capacity ofithium ion battery manuacturing continue
to ramp.

Accoding to Bbomberg New Energyriance lithium-ion battery manufacturing is expected to have
reached 470GWh in 2020 (up from 352 GWh in 2019and 249 GWh in 20)8vith mostof the cgacity
additionsbeingtakenby auto mamfacturers for ther new EV modelsAt around 70% market share, Gta
dominates manuécturingcapacity but in 2020 we saw many newlithium-ion batery factoriesoutside
China beigannouncedLihium-ion batteries typicallydegrade diringlong dstanceseaornetravel, hene
new manufacturhgfadlities are beinglannedcloserto auto manufacturing plantsandto cusomer
demandcentres.

Despie the gowingdemand the prices ofthe main rmw materids werereasmablyflat during 2020 Colalt
and Nickel (at$31,400/tonne andb13,700/tonne respectively) in 2020 were broaglflaton 2019 levds
while Lithium carborate (at $6,800/tonne) wasdown aiound 40%o0n aveage \ersus 2019. Whal nickel
prices wereflat onaverage n 2020, there wastrong postive pricemomentum irto yearend.

Lithium Cabonate, Nckel and Cobalt pries ($/MT, indexed © 10Q Jan 2016
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source Guinness AsseManagement, Bbombeg

By our estimates, the totalglobalelectric vehicle pasgngervehicle fleetreachedneary 10m vehiclesat
the end of 2@0with new sales ir2020 beingabout 28m vehiclesa growth of around25%versus sals of
2.2min 2019. This growthcomparesveryfavourablyto overall global ligt vehicle salesf around 75m
vehicles in 2020, dowri6%on 2019 kvels

Theglobal auto indusy suffered dueto COVD lockdowns at the stardf 2020, but globd electic vehide
sales growth recovered quikly after the initial lodkdownsand turned posiive at the end of 8 2020.The
sharprecovery inEVdemandwas dominated by Hrope, withthe EuopeanEV markebeingthe biggest
globally at he endof 2020.
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Global EVsales (olling 12-month basis)  Global EV sales growth(rolling 12z-month basis)
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The $rength in Eurge wasdriven bynew geneousEV incentiveoffered by Germany and France
(amongstother cauntries) and stricter emissbnsstandards that went into dfect at the strt of 2020, which
incentivisedauto manufecturersto either increase thé EV dferings andsaleslevels or pirchase enmssions
credits to make up br carbon shafalls. A key milesone wasachieved in Euro during 20 as new
registraionsfor the broader d i S 3 2 Mdtrificdl Vehid® S-an€lding lght-hybrid cars (HEVs)s wel as
PHEVsrad BEV§ reached25%and ovetook that of dieselvehicks. After stagnating n 2019, theChinese
marketalso sawarebound inEV salesctivity by the third quater leavingthe maket broadly fla overthe
year.

The maket for grid (stationary) lithium-ion battery storagealso grew handsomelyin 2020, with
deployments expeted to havereached around 10,000MWh, up aound 50% orthe levdsseen in
2018/2019. Thereduction in manufaturing cost sptred demandfor batteries far use in a vaety of grid-
attachedandllary senices and te fallingcost of large-sale renewablegplus-storage meanghat grid
operaors and tilities started to see credide pathsto replacngcoal and gagenerators, justfied by
economicsduring the year.

Outlook for 2021 and bgond: rapid growth across bateries, E\é and stationary storage

We expect susained growth in lithium-ion battery manufacturing capaciy in 2021 and beyond, taking
large scale marfacturing capady to morethan 1,200GWhin 2023 and thersignifcantly higker by the end
of the decade Thesefaciitiesare beingbuilt globally but Chnawill still maintain itsdominance with its
share ofglobal camcity staying inthe 656-70% range.

As an illustraion ofthe scale otthe potential growthand thevolatility aroundlongterm forecasting Tesla
recently indicated hat its annuabattery needs alore will reach 3,0 GWh by2030 - from 44 GWh
currently. While thistarget alsoincludes bateries for storge andother appliations, T it is achieed, it
would implyan oveall lithium-ion battery marketof around 6,000 GNVh (based on 8% markeshare). This
impliesa dramaticimpact on thedemandoutlook for lithium-ion battery raw materialsas shown in the
scenarb from Goldma Sadis kelow.
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Long £rm demand outlookfor lithium, nickd and cobalt (tonnesper annum)
source Goldman Sach
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To kelp fulfil demand, we alsoexpect toseeincreasng focusin the caningyeas on the recycling of
lithium-ion batteryraw maerials. Curent recyding rates ae estimated to be ery low(around 1949
becauseecyclingold batteries isa complex an@xpensie task Inthe comingyears we expet
governmert fundedand mandaed support for the battery recyclirg industry to bing atout growth and
ecanomies of scalerad, with the evoluton ofare-use maket, lithium-ion battery recyding wil become a
mainstreamactivity thus alleviating pressure @ raw mateiial production.

The recentgrowth trendsfor electric vehicleswill continue through 202 supported byclear ommitments
from governmentstowards e dectrificationof trangortation. We expectnew EV saleto bein excess of
4m vehtles in 2@1, up over50% versis2020 séesandrepreserting aound 5% of dobal total ligh vehicle
sales of83m wnits (up 11% in @20 lewels). Lookig longe term, we expect that predominantly dl
passengevehicle sals will ke E\é by 2@0.

While starting from alower base the outlook for stationary lithium-ion battery storage continues tolook
very strong in2021andbeyondasutility scalesolar developes focus moe oy’ W& 3térads @rojects in
order to benefitfrom higherpower pricesat certain times ofthe day While resdential deploymentin
areas ikethe USis sill dependent upn taxcredts, weexped utility scale @erations to grow apidlyand
to be nmore econome than otler large-scalestorage optiongfor exanple hydrogen) on an unsubsdised
bags.
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Genegation andinstallation: renewables versusfossil fuels

Before considang the detailed dynamics d key renewald powergenerationmarkets of wind and slar, it
isworth considering thesignificantchanges théhave beenseen agoss vaious renevable power
generation technobgies since 2010.0Onshore wind andsolar PV have joed hydro and geottermal power
to sit atthe lower end of the costrange fornew fossilfuel powergeneraion. As ve will highlidnt in the
coming setions, however,there is §ll further room for both wind and solar powergeneration
techrologies to delier further cost redictions.

Global LCOfof utility-scale enewablke power gereration technologies (210c2020)

Souce: IRENA; Quiess Asst Managemant. *LCOK, The levelized cost ohergy, alsaeferred to ashe levelized cost of

electicity or the levelized energy cost (LEC), ineasurement used to assessl @omp@re alternaive methods of energy

production. The LCOE of an agegeneratingassetcan be thought of as the avaga total cost of building and epatingthe
assetper unit of total electicity generated over an asswed lifetime.

Geneaation and installation: solarpower

Our Wig pictdzN3Be@: soar module cost reductionscontinue to support rapid growth

The fact ttat sdar PVis being taken serigsly taday asa vaiable renewdle erergysoure owes much to
the signficant fal in the price d crystallne slicon PV modies. In tkeir infangy, inthe late 1970s, a PV
modulecost aound $& pe watt (¥ W). By 2010, ths hadbeen educed to around $2V, a rgid decreas
but one thd still left solar asbeinguneconomicversus mostother energy generation urces. Critically,the
learningrate this de@de (the cost reduction foevery doubling of cumuative industry capaity) continued
at a similar levkg around 28%- bringingus toa module cost of around$0.18/W in 2020, around 90%
lower than the cost in2010
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