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Highlights
2020 IN REVIEW

2020 was abanneryearfor the sustainableenergy sector aspolicy makers globally promoted an
acceleration of the energy transitioto facilitate globaldecarbonization to support economic
recovery via postCOVID stimulus packages and tatisfy social demand for a cleaneustainable
energy future.We are in theearly stagef a longrun growth trend of the decarbonizationof the
energy industry that is likely to provide many attractive investment opportunities

The dominant themes in the sustainable energy sector for 2020 were:

1 Theenergy transitionlikely accelerates as a result of COVIDhile global energy demand fe
by more than 3% in 2020, demangrowth for renewable energyvas positive While COVID
lockdowns dampened the delivery mnewablegrowth in 2020 government stimulus
packages haveotused on sustainable energy activitiésey provide locaémployment;have
a material economic multiplier effect and th&yok increasinglyttractivein alow interest
rate environmentSignificant policy mouncements from Chindhe EU(with its Green Deal)
and Presidentelect Bidendemonstratedmajor political momentum and investment to
supportan acceleration towards energy efficiency, electrification and clean erggggration.

9 Electrification growing rapidly but energy efficienctill below required rate Lithium-ion
battery manufacturing grewapidly, bringing theaverage cost o battery packdown to
$137/Kilowatt Hour kWh). Bectric vehicle salelenefited reboundinghardin the second half
of the yearwith electrified vehicles outselling diesel vehicles in EurapgEurope lgcoming
the largest EV markeflobally.The rate ofglobalenergy efficiencymprovement halved versus
2019, predominantly as a resuf COVID, although efficiency improvement remained a
critical component of the major policy announcementsd future capex plans.

9 Solar installations growvhile growth in wind moves offshoreAfter a weak first half of the
year, the solar industry returned to growth and installatigrew to 129Gigawatts GW) (+11
GW on 2019) with China surprising to the upside and India disappointing. Wafer, cell anc
modulemanufacturingremained oversuppliethut niche markets such as poly silicon and sc
glass saw significant pricing improvements as a result of supply disrup®dsemand
recovered.Global wind installationtotaled 77 GW (+17 GW on 2019) with China again
leading the growthThe potentiafor offshore wind became more tangible as ssw a
number of subsidyree offshore wind projects sanctioned in Europe
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OUTLOOK FOR 202

1

We expect thedenergy transitiore theme to remain central tathe political and post
COVID stimulus debate in 2021 i®ffers an economic solution to energy security, urban
pollution and carbon emissions for most countries.

Globalenergyefficiencymeasuresare likely to be below the required lorgin trend again
in 2021, as a result of low energy prices and weakerajlebonomic activity. Contrasting
this, efficiency efforts will remain central to government policy announcements and we
expect a particular focus on buildings efficien&yconcerted effort in gettingnergy
intensity improvements back tpre-pandemidevels would save the world economy
around $2.5trnin 2021.

Within the electrification sector, we see upside to our expectation of 1,200 GWHitbfum-
ion battery manufacturing capacityy 2023 asiew capacity is increasinggddedoutside
China.Battery raw materials are likely foe afocus,but government policy around greater
lithium-ion recycling couldilleviatefuture demandconcerns Hectric vehiclesalesare likely
to increase over 50% to mothan 4mn sales in 2021, representio§% of totd light
vehicle salegsource:Guinness Atkinsollanagement estimatesVe believe httery
manufacturers will also see increased demand from solar developers, prodstitay +
storage developments that provide fully dispatchable power grids.

Solarinstallationsare likely to average around 155 GW globally, up 26 GW on 2019 level:
The start of grid parity projects underthel€ A @S | SI NIt f Iy Ay [ K.
installer, whichmeans that demandnaybe more sensitive to module prices this ye&olar
manufacturindikely stays oversuppliedll yearwith new capacity being addeat lower
marginal costshroughout the value chain, potentially keepingpdule prices lover and
skewing global installation rasdigher.

Wind installationspotentiallyreach a plateau levelf around 73 GWh 2021 withdecline

in onshoreChina (as a result of grid parity demands) and growtCkixa (helped by recent
US tax credit changes). Significant subsidy free offshore tenders are expected in 2021,
especially in Europderalding the economic development of a substantial new renewable
energy formthat could reach 200 GW of installed capacity by the end of the decade.

Improving economics and government suppddr decarbonizatiortechnologies wil
continue in 2021 anevill remain drivers ofuture growth for the sectorLong term sector
growth will, typically, outstrip global economic growth rates and, therefave expectthe
growth of sustainable energy equities to outstrip the growtitesof global equities as well.
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1 We believe that theSmartETFSustainable Energll portfolio offers reasonably valued,
concentrated exposure tdhis attractive seculartrend.
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A guide to our 2021 outlook for sustainable energy

This document reviews the sustainable energy sector in 2020 and providesudiook for 2021

and beyond. Since there is n@lobal Industry Classification Standar@IC$sector for sustainable
energy, we have identified a universe of 231 companies (market capitalization of over USD$500m)
are most directly exposed to the sustainable energy theme. We have classified the investment uniy
using the structure shown belw. Our outlook follows the same structure.

SmartETFSustainable Energy Universe
Numbers represent number of companies in each sub sector
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1 The outlook starts on padggewith éthe longterm outlook for sustainable energy and the short
term effect of COVIB, covering our longerm outlook, why postCOVID government stimulus
packages are focused on clean energy technologies and their effect on accelerating the tra
to a sushinable energy future.

1 We then lead into a review of 2020, followed by shtatm and longterm outlooks for each of
our four main subsector classifications. On thilemand side, page§-9 deal withenergy
displacement, whd pages9-13 consider theelectrification sector (batteries and the EV supply
chain). Thesupply side of the equation looks at thgenerationandinstallation of sustainable
energy We analyze these segments together, looking at the changing economics of renew:
energy (on pagé4), before turning to the specifics ablar powergeneration (page$4-18) and
wind power generation (page8-21).

91 After the review of these key macro themes, we turn our attention to the performance and
valuation of oursustainable energy equitgector (pagef2-24).

9 After considering the valuation of the sector, we consider the key themes and valuation of t
SmartHFs Sustainable Energy Il ETF onpadeb.

1 We hope that you find the document a useful review of 2020 and outlook for the fund and
sector.
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Sustainable energy: the long term and tle¢fect of COVID

Over the next thirty years, the world wdbntinue its transition to a sustainable energy system. The key
factors driving the transition are:

Population and GDP growthJdzi G Ay 3 | AA3IYAFAOLYyG &aGNIAYy 2y (2RI
Economicss sstainable sources of energy will be cheaper than the incurtsdben

Climate changdeading he worldto reduce carbon emissions via cleaner energy

Pollution forcing governmentsto drive air pollution out of cities via cleaner energy

Energy securityassustainable energgources which are more evenly spread acr@discountries,

facilitate lower reliance on energy imports

=A =4 =4 -4 4

The outcomes of the energy transition will of course be wigeging. On thesupplyside, we see a sustained
shift towardsrenewable power generatiqriulfilling global powergenerdion needswhich areset to double
by 2050.0n thedemandside, we believe that improved energy efficiency will be key to limiting energy
consumption growth to a manageable lewel that itcan be increasingly satisfied by renewable sources.

Within the power generation industry, we expect a radical change imggneix. Today, the global power mix

is predominantly driven by coal and natural a5% and24% respectively)while variable renewable

generation (wind and solar) have less than a 10% share. By 2035, we expect wind and solar to have grown to
around40% of the generation mix, increasingaoound 6@6 by 2050.

Global power generation by typelerrawatt-hour TWh)
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The dfect of COVIBL9 on theenergy industry and thesnergytransition

The COVID pandemic has had a number of steonh and longterm effects on the global energy market and
the energy transition, most notably causinglggl energy demantb contractby over 3% in 2020ss 201%s

a result of lockdowns and reduced transportatiGtenewable energy sources hgwerformed betterin the
weaker demand environmergsinceoperating costs are close to zgérmndwe expect that renewable energy
demandwill have increased bground1%in 2020relative tocoaldemand(down around7%) and crude oil

(down around9%).A net benefit ofCOVID lockdowns and reduced global transportation has been lower CO2
emissions (down nearly 7% on 2019 levels) although these emissions will reboundconoenees unlock

and transportation resumes. More worrying oamgerterm basisis that investmentacross the entire

energy industryis likely to be down 18% 2020versus 209; energy investment was already at the low end

of the required range tdacilitate the energy transition.

Key estimated energy demand, CO2 emissions and investment indicators, 2020 relative to(2919

%
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Source: IEA World Energy Outlook 2020

Governments across the world are agreefagtimulus packages to kick start their economies back into
growth-mode postCOVID. These investment programs have been heavily focused on sustainable energy
technologies and activities because they satiefgarterm post COVID government and social needs on a
number of levels, including:

1 Employmentinvestment in low carbon fnastructure tends to be morep front capitatintensive and
local economy/employe@ntensive than traditional energy developments. A recent analysis by the
International Renewable Energy Agency (IRENA) estimated that 40m jobs could be created in the
areaglobally by 2050.

1 Economic materialitythe same analysis estimates that investments in the energy transition could
have a 5x multiplier effect on GDP.
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1 Interest rate sensitivdow carbon infrastructure projects require greater upfront capital (and have
lower operating costs) so they are more sensitive to the cost of financing. They are more likely to
benefit relative to conventional projects in the pgSOVID ultra low interest rate environment.

The neasterm economic benefits of sustainable energy combiméith increasingdecarbonization
commitments totrigger severalkey government policy commitment announcements during the yébe
three mostsignificantannouncementsin our opinioncamefrom China, the US and the EChina
announed plansto becomedcarbon neutrat by 206Q clean energy and infrastructutargets were central
to US President EleBiderQ @anifesto; andhe longawaitedEU Green Deabas proposedwith its plan to
achievecclimate neutraityé by 2050

Combined, thee three cormitmentsrepresent majompolitical momentumand investment to supportra
acceleration globally towardsnergy efficiency, electrification and clean energy, all of which are core themes
in the energy transition.

Displacement: energy efficiency aralternative fuels

Our dbig picturee view: being energy efficient is as important as producing cleaner energy

It is a common misconception that achieving rapid growtheimewablepower generation wilbe enough to
delivergovernment pollution, energy security anl@-carbonizationtargets.Renewable generation is a key
part of the solution, but wesee the displacement and more efficient use of existing energy sourgestas
critical, andarguablymore urgent, in achiemg thesegoals Thelnternational Energy AgenglEA refers to
the theme of energy efficiency as being tifiest fuelé that should be considered in delivering the energy
transition. It is the one energy source that every country can access in abundanuediately.

We carry out two demand scenarios as
part of ourmodelling of longterm - e
world energy demand. Owbusiness oo fﬁ!ﬁfﬁil:i e T
asusuak case sees world energy growth to 2050
demand growing by4R% to 2050 as

per capita energy demand and the
energy intensity of GD#®llow historic
patterns Ttelevel of global energy
demandimplied bycdbusiness as

usuak looksunsustainal#, in our
opinion.We believe that a more likely
outcome for world energy supply and
demand is one where energy demand
growth is moderated substantially via
the displacement and more efficient use of
existing sources.

SmartETFEnergy demand scenarios
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Ourdmost likely outcomee scenario reflects thisiew andsees global energy demand grow48f6from 2019
to 2050 despite the global population growing by 26% and global GDP more than dowtiteyper capita
energy demandtays broadly flat at 1-&.9tons of oil equivalen{TOE)we seeevery$1bn ofglobal GDP
requiring only 95ons of oil equivalent (Toen 2050 relative to the current intensity of 17@ein 2018.
Delivering on energy efficiency worth tens of trillions of dollars to world GDP by 2050; theneeclear
economic as well aslimaterelated reasongsfor the world to consume energy more efficiently

Review of 2020efficiency effortsfall further behindlong term required levels

The COVID pandemic has had a substantial impact
on energy efficiency activity in 2020, likely leading to
2020 being another year of energy efficiency
improvements that arevell below the required long
term run rate to deliveon Paris decarbonization

goak. Energy efficiency is difficult to measure, and th
pandemic will make the measurement of efficiency
gains even harder, but initial indications from the IEA
are that energy intensity is expected to improve by
only 0.8% in 2020, roughly half theeatheradjusted
ratesseen in2019 (1.6%) and 2018 (1.5%).

Annual change

Primary enerqgy intensity improvement rate
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(20152020
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source: IEA
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The pandemic also delayed investmenfiriure energy efficiency projects, with investment here likely to fall
by 9% versus 201%lobally, we find Europe leads the way in energy efficiency investmehtthat
continent representing6% of the US$66bn of funding for energy efficienelated measures announced as
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The actual delivery of energy efficiency in 2020 contragsificantly with the many government de
carbonizationand energy transition announcemeritsat weremade during the yearsuch as:

f USPresidentSf S O annburRceglana toaccelerate aergy upgrades to buildinggargeting a
50% reduction in the caon footprint of buildings by 2035 via the upgrading of c.4m commercial
buildings creatinglm new construction, engineering and manufacturing jobs

1 The EU Green Defalcus onbuilding efficiencydescribed irdA renovationwave for Européthat

plansto doubleannual energy renovation rates luildings ovethe next ten years

Outlook for 2021 and beyondbuildingsstill a focus but more government policy required

Thenearterm outlook for improvwng energy efficiencgontinues tolook weak.Energyintensity

improvements typically track global GRMRh a oneyear delayand, withglobal GDP likely toavefallen by
4.4%in 2020according to the IMFwe expect that energy efficiency measures in 2021sbfllbe impressie

in certain areadput below the long term required levelobally Moreover, current low energy prices make it
even more difficult to justify investing to save energy on a purely economic basis.
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Government interventionalong the lines of what was announced2020, will be required to make the
saving of energy a necessfor companies and individuatather than a optional extra We note that
governmentstandards and specificatioms energy efficiencgoveronly 35% of global energgnduse

We expect that building efficiency will be a key focus in the near termnasngst other aspects, investments
in the efficiency of buildings are estimated to create around 15 jobs for evedynSpent. Buildings

account for ~30% of global final energy consumption and enegigyed CO2 emissiorad in order to

achieve the goalsf the Paris Agreement, energy intensity (consumption per unit of floor area) of buildings
needs to fall by >2.5% per yeanpre than double the current rate @.5-1%pa.

The economic benefitf achievinggreater energy efficiencig very significant in the near termmhe0.8%
improvement inenergy efficiency 2020 meant that the world generatedroundUSpltrn more GDP for the
sameamount of energy useth 2019 Had the 2019 level of energy efficiencyelbesustained, at 2%, the GDP
saving could have been closerW&2.5trn.

Electrification:lithium-ion batteries andelectric vehicles

Our dbig picturee view: rapid growth in battery storage and electrified transportation

Theenergytransition will see energy demaringdelectrifieck asit moves away from predominantly
hydrocarbon fuels and gases towards the consumption of electdaigctly. Ourdelectrificatiore sector
includes those companies covers involved in the key enabfdtss transition the lithium-ion battery and
the electric vehicleThe battery industry is critical here in that it vaérne electric vehiclegnd alsoprovide a
stationaryenergy storage solutiom electricity gridsallowing variableenewable energy (i.e. solar & wind)
to play an expanding role in the global povetack

Thecatalyst for greatelithium-ion battery usehas been sharp falla the cost ofmanufacturing According
to Bloomberg New Energy Finan&NEF; battery costs are down®4% overthe decade fron2010to 2020
(an implieddearning rat& of around 18%jvith the average cost being $137/kWh in 20&gnificant
economies of scale from mass battery manufactutiageloweredcostsand, as these continue, theverage
cost of producing #éthium-ion battery for an EVs likely to fall towards $100/kWh in the mD20s.0f note,
BNEF reported the first instance of a sub $100/kWh battery pack being manufactured fdrusrire2020.

This wouldallow electric vehicleso compete on pricevith internal combustionengine vehicles without
subsidiesWe expectan acceleration in theptake of newEVswith around20%of new passenger vehicles
sales being electric in 202Bsing toaround50%in 2030. On this basis, there will be nearly 80€électric
GSKAOf Sa 2y (KS . ™hia bkl Rf@lactritiahspoiation @uld displacenearly 4n barrels
of day of world oil demanth that year.
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Lithium-ion battery costs and cumulative capacity Electric vehicle Update
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Thedemandfor lithium-ion batteries ingrid (stationary)storageis likely to grow very rapidly as the cost of
delivering adrenewable + storagepower system improves. Higher levels of variable renewable power in
many electricity gridsire resulting in lowintradaypower prices andncentivizingdevelopers to make new
renewable power projects full§dispatchablé (via the addition of storage) in order supply electricity at
different points in the day antdenefit from higher power price$n 2019 there was 17GW of grid storage
globally (representing maybe 2% of gldlpower generation capacity) arsdound 90% of thisvas in the
form of pumpedhydro.

Review of 2020very strong growth across batteries, EVs and stationary storage

2020 was another year whetithium-ion batteriestook more share of both the global auto and global grid
(stationary) storage industries as investment and capacitigtofim-ion battery manufacturing continued to
ramp.

According to Bloomberg New Energy Finatitieium-ion battery manufacturing is expected tioavereacted
470GWh in 2020 (up from852GWh in 2019and 249 GWh in 20)8vith mostof the capacityadditionsbeing
taken by auto manufacturers for their new EV mod@isaround 70% market share, China dominates
manufacturirg capacity butn 2020 we sawnany new lithiumion battery factorieutside China being
announcedLithium-ion batteries typicallydegrade during long distanseabornetravel, hence new
manufacturingfacilities are beinglannedcloser toauto manufacturing plargandto customer demand
centers

While already dominant in battery manufacturing technologgslaannouncedn Septembethat it was
planning to invesin lithium mining(secuingthe rights to al0,000acrelithium clay deposit in Nevadlas
well asits intention to build a cathode facilityBoth these actions indicate likdigng-term pressure on the
upstream side of battery manufacturirigat could occur in the coming years.

Despite the growing demand, th@ices of themain raw materiaé were reasonably flaturing 2020 Cobalt
and Nickel (at $31,400/tonne and $13,700/tonne respectively) in 2020 were broadly flat on 2019 levels while

SmartETFs.com 10 @SmarteTFs


https://www.smartetfs.com/
https://twitter.com/SmartETFs
https://www.smartetfs.com/

SULR: 2021 Qleok for Sustainable Energy SmarteTrs

Lithium carbonate (at $6,800/tonne)agdown around 40% on average ver2@9. While nickel prices were
flat on average in 2020, there was strong positive pricen@otum irto year end.

Lithium Carbonate, Nickel and Cobaitices ($metric ton, indexed t0100, Jan 201p
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By our estimates, the total globalectric vehicle passenger vehicle fleet reacheéarly Dm vehicles at the
end of 2020 with new sales in 20being about 28m vehiclesa growth of aroun®5%versus sales df.2m

in 2019.This growth comparegery favorablyto overall global light vehicle sale§ around75m vehicles in
2020, downl6%on 2019 levels

The global auto industry sufferetlie to COVID lockdowns at the start of 2080t global electric vehicle
sales gowth recovered quicklafter the initial lockdownsandturned positive at the end of 3Q 2020. The

sharprecovery inEVdemandwasdominated by Eurog, withthe European EV markegeing thebiggest
globally at the end of 2020.

Global EV sales (rolling &onth basis) Global EV sales growth (rolling 4Bonth basis)
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The strength in Europ&asdriven bynewgenerous EV incentives offered by Germany and Fréameng
other countries)and stricter emissions standards that went into effatthe start of the 202pwhich
incentivizedauto manufacturers t@ither increase their EV offerings and sdgels or purchase emissions
credits to make up for carbon shortfalls.key milestone was achievadEuropeduring 2020 as new
registrations for thebroader category ofelectrified vehicles- including lighthybrid cars (HEVS) as well as
plug-in hybrics PHEV)sandbattery electric vehiclesBEV¥( reached 25% and overtook that of diesel
vehicles After stagnating in 2019, the Chinese market alw a@ rebound in EV sales activiiy the third
guarter leavingthe marketbroadly flat over the year.

The market foigrid (stationary) lithiumion battery storagealso gew handsomely in 2020, with

deployments expected to have reachatbund10,000 MWh, up around 50% on the levels seen in
2018/2019. The reduction in manufacturing cost spurdethand for b#eries for use in a variety of grid
attached ancillary services, and the falling cost of lesgae renewableplusstorage means that grid
operators and utilitiestarted to seecredible paths to replacing coal and gas generators, justified by
economicgduring the year. The market is dominated laylity scale operations, which are the most economic
application, but 2020 saw a very strong uptake in US residential where solar installers areiselting
storaget packagesAs much as 30% of new US desitial systems are now being sold with lithition

batteries, around double the rate that was seen in 2019.

Deployment of grid storage (MWh)
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Source: JP Morgan
Qutlook for 2021 and beyondrapid growth across batteries, EVs and stationary storage

We expect sustained growth ilithium-ion battery manufacturingcapacityin 2021 and beyondtaking large
scale manufacturing capacity to more tha/200GWh in 2023 and thesignificantly higheby the end of the
decade These facilities are being builtobally, but China will still maintain its dominance, with its share of
global capacity staying in the @®9% range.

As an illustration of the scale of the potential grovethd thevolatility around longterm forecastingTesla
recentlyindicated that its annual battery needs alone will reach 3,000 GWh by 2086 44 GWhcurrently.
While this target also includes batteries for storage and other applications, if it is achiewadld imply an
overall lithiumtion battery market ofaround 6000 GWHhbased on 50% market share). This impdies
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dramaticimpact on the demanautlook for lithium-ion battery raw material&is shown in the scenario from
Goldman Sachs below.

Long term demand outlook folithium, nickel andcobalt (tonnes perannum)
source: Goldman Sachs
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To helpfulfill demand,we alsoexpect to see increasing focirsthe coming yearen the recycling of lithium
ion battery raw materials. Current recycling rates are estimated to be very low (around 10%) because
recycling old batteries is a complex and expengigi In the coming years, we expeaivgrnment funded
and mandated support forhie battery recycling industry to bring abogitowth andeconomies of scale and,
with the evolution of a reuse market, lithim-ion battery recycling will become a mainstream activitys
alleviating pressure on raw material production.

Research shows thahé recentgrowth trends forelectric vehicleswill continue through 2021 supported by
clear commitmens from governments towards thelectrification of transportation\We expectnew EV sales
to bein excess ofm vehicles in 2021, upver50% versus 2020 sales and representing arob¥tdofglobal
total light vehicle sales of 83m units (up 11% in 2020 I¢ystsirce:Guinness Atkinsolanagement
estimateg. Looking longer ternwe expect that predominantly all passenger vehicle sales will be EVs by
2040.

While starting from a lower base, trautlook forstationary lithium-ion battery storagecontinues tolook
verystrong in 2021 and beyorakutility scalesolar developers focus more @eolar + storagéprojects in
order to benefit fromhigher power pricest certain times of the dayVhile residential deploymerit areas
like the USs still dependent upon tax credits, we expect utility scale operations to grow ragmdlyo be
more economic than othelarge-scalestorage options (for example hydrogemr) an unsubsidizedasis.

Generation andnstallation: renewables versus fossil fuels

Before considering the detailed dynamicskefy renewable power generation markeiwind and solarit is
worth considering thesignificantchanges that have been seen across various renewable power generation
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technologies since 2010. Onshaxind andsolar photovoltaics P\) havejoined hydro and geothermal
powerto sit atthe lowerendof the cost range for new fossil fuel power generatiés.we will highlight in
the coming sectionjowever,there is still further room for botlwind andsolar power generation
technologies to deliver further cost reductions.

Globallevelized cost of energy(COIEof utility -scale renewable power generation technologies

(201Qa:2019)

0.4

i.l 0.378

03

0.1

percentile

Geothermal Hydro Solar PV Concentrating Offshore wind Onshore wind
0 solar power
2010 2019 2010 2019 2010 2019 2010 2019 2010 2019 2010 2019

Source: IREN&uinness Atkinson Asddanagement

Generation andnstallation: solar power

Our obig pictureg view: solar modulecost reductions continue to support rapid growth

Thefact that solar PV is being taken seriously today as a variable renewable energy source owes much to the
significant fall in the price of crystalline silicon PV modules. In their infancy, in the late 1970s, a PV module
cost around $8 per watt($/W). By 2010, this had been reduced to around $2/W, a rapid decrease but one

that still left solar adeinguneconomic versus most other energy generation sourCesically, the learning

rate this decade (the cost reduction for every doubling of cumulatidestry capacity) continued at a similar
levelg around 28% bringingus to a module cost airound$0.18/W in 220, around 9@% lower than the

cost in 2010
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Solar module prices and manufacturing capacity (192 0)
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Falling costs haveausedrapid growth, with annual solar installations growing from@®/ in 2010 t@n
estimated129GW in 2020. In the initial years (262014) OECD countries dominatia@ marketbut, by
2015, norROECD countries (predominantly China) increased their rate of new installations and brought the

global market to a 50/50 balance between the OECD andQBa P

] KAYl Q&

I yydz f

GWhp.a.over the subsequent two yearsepresenting nearhall of the 42GWp.a. of growth in installations
globally over that periodGrowth has been more balanced since then, with the OECD increasing its

installaion rate by 16GWp.a.and the norROECD increasing by @Npa. As of 2020, China still dominated
the global solar module installation market,42 GW in aglobaltotal of 129 GW.

Global solar module installations, ZiB8-2021LE(GW)

2008

2009

2010

2011

2012 2013

2014

2015

2016 2017

2018 2019

2020 2021E

OECD solar installations (annual)

North America 0 1 1 2 4 6 7 8 14 11 10 11 15 24
Germany 2 4 7 7 8 3 2 1 2 2 4 4 4 5
Italy 0 1 4 8 4 1 0 0 0 0 0 1 1 1
Spain 3 0 0 0 0 0 0 0 0 0 0 5 3 3
Rest of Europe 0 1 3 4 5 5 5 6 4 3 4 6 8 9
Australia 0 0 0 1 1 1 1 1 1 2 4 4 3 4
South Korea 0 0 0 0 0 1 1 1 1 1 2 3 3 4
Japan 0 0 1 1 2 7 10 11 8 8 7 7 7 7
Total OECD 6 7 17 23 24 24 25 29 29 26 31 40 44 56
Change in OECD annual installations 4 0 10 7 0 0 2 4 0 -3 5 9 5 11
Non-OECD solar installations (annual)

China 0 0 0 3 3 14 13 19 30 53 44 33 40 45
India 0 0 0 0 1 1 2 5 10 11 12 5 10
Rest of non-OECD 0 1 1 3 3 4 6 6 11 9 22 34 40 44
Total Non-OECD 0 1 2 5 8 18 21 27 46 72 7 78 85 99
Change in non-OECD annual installations 0 1 1 3 2 11 2 6 19 26 5 1 6 15
Total solar installations (annual) 7 8 19 29 31 42 46 56 75 98 108 118 129 155
Change in world annual installations 4 1 11 10 2 11 4 10 19 23 10 10 11 26

SourcesBP Bloomberg Guinness Atkinson Asddanagement
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Review of 2020COVID and cyclical tightness in solar manufacturing sloeshandgrowth

The cost reductions discussed above heemefrom a number of technological and economic
improvements, including more efficient use and lower pricing of polysilicon, the shiftriralti-crystalline to
mono-crystalline polysilicon and scaleanufacturing improvement across the other parts of theas®V
system. Furthetechnology and manufacturinignprovements were made in 202@ross the various
components of the solar value chain

1 Polysiliconis theinitial raw materialfor a solar wafer. Poly pricést record lows in theniddle of
2020as a result of oversuppbnd then in Q3 an explosiorand floodsdisrupted supply fronsome
Chinesdactories forcingpoly prices umearly 50%Capacityis now normalizingwith a number of
key produers poised to deliveaggressive capacity expansidos/ards the end 02021.

1 Polysilicon vafer manufacturingremained significantly in excess of polysilicon capacity throughout
the year keeping manufacturing margins under pressu@gpacity continesto switch to mono
silicon wafergnow at 180GWcapacity and away frommulti silicon wafers (capacity down from 55
GW in 2019 to 26W in 2020)

1 Solar celland modulemanufacturingsawsignificant capacity expansion in 20{8aintaining a high
level of oversupplyyvith newlarger diametercell capacitycoming onlineHigher cost producers shut
in productionleaving even thdier imanufacturers and vertically integrated companfasingvery
challenging manufacturing economi&olar glass prices increadegl around 50% in the second half
of the yearas a result of limited supply and growing demand from bifacial pandlglj utilize larger
amounts ofsolar glassjurther compressing module margins.

Solar module installation®n a global basis were much less affected by COVID than initially féaitbd.

middle of the crisis, it was mooted that the rate of global installations would decline in 2020, registexing th
first year of module installation rate declines in recent history. Ultimately, imstallationslikely increased

by 11 GW in 2020, to reach 129 G®@Whinawas the largest market globally withstallations averagg

around40 GW in 202qup from 33 GW i2019) aghe country recovered from COVID faster than other
countries.Indiawasthe weakest of the larger markets, suffering wasldmand due tdhe impacts of COVID

19, border conflicts at theChinalndia border andx clearer demand rgmnse to higher module price@ECD
demand, at 44 GW, was 10% higher than 2019 with North America dominating the growth (+4 GW versus
2019) predominantly resulting from continued attractive tax credits in the United States.

Outlook for 2021and beyond global demand becomes more price sensitive

The outlook for solar installations in 2021 depends very much on solar module pricing and how it is affected
by the developments in the polysilicowafer, celandmodule (includingolar glassmarkets.

1 Polysilicon capacitywill grow to 630kmillion metric tons per yeangtpa) at the end of 2021
(growing 80k mtpa in 2021) with the marginal cost of new capacity heitige region of$4-6/kg
(source:PV InfoLink Prices should weakenllaviating margins formodule manufactuers. Akeyrisk
existsstemming from dJSHouse of Representatives bilassed in September 2020at seekgo
block imports of goods made with forced labdn Xinjiang b Sk NXf &8 KIFfF 2F GKS g2 N
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manufactured in Xinjiang and such a ban would exclude Chinese module manufacturers from selling
any modules that include Xinjiang poly within them.

1 Poly-silicon wafer manufacturingapacity is likely to increase further in 2021, leaving the wafer
industry even further oversupplie@nd probably price pressurethan it was in 2020. With the start
of alargeplant fromGCLEPoly Energy Holdings Lddring the year, the industry will effectively
complete its transition to mongrade manufacturing by thend of2021.

1 Solar cell and module manufacturingew capacity additions will increase oversupply again with cell
and module prices likely to remaimder pressure. With limited new solar glass capacity planned for
2021 (and therefore prices unlikely to recede) there will be more module margin pressure bringing
the risk of price cutting to defend market shares.

Solar module installationasre expected toreach aroundl55 GW in 202X source:PV InfoLink, up 26 GW on

the level achieved in 202€hinawill implement the 14th Fiv ear Plastarting h 2021, under which solar

projects will no longer be subsidized atieé move to grid paritywill be completedWith strong government

support and individual installation targets for each province (rather thavsidy allowancs, the key factor

affecting demand will be module priceith upside risk to our 45 GWstimatesif prices fallIndiasolar

module demand is likely to be around 10GW,5.8W on the 2020 activity that was held back by COMID.

the United States a Biden presidendgads b installations of around 22 GW in 2021 driven by sbkar

Investment tax credit (IT®hich hasbeen extended fom furthertwoyears & LI NI 2F GKS O2dzy i »
stimulus.Europewill register around25-30 GW of new installation demand in 202droadly unchanged on

2020 levels.

In conclusion the global outlook for solar looks robust and the improeedt competitiveness of solar

energy opens the way for a rapid expansion of solar in the global electricityBgtideen 2020 and 2040, the
solar ndustry will install 5,900 GW of solar cells (10x more than were installed between 1998 and 2019) with
the 5yr average rate reaching a maximum rate of 400 &\Mn the late 2030¢source:Guinness Atkinson
Management estimates
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Annual andcumulative solar installations (20080)
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Generation and Installationwind power

Our dbig picturee: a lower growth industry withgreat offshore potential still to come

The decline in the costurve for wind power installations over the last ten years has not been as dramatic as
solar, but it started from a lower base that was already competitive with some fossil fuel power generation.
Indeed, the overall learning rate for the development of vimrbines since the early 1980s has been around
11%, versus a learning rate for-allwind project capex of round 7%, implying a shallower pricing decline for
other wind plant components.
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The success of the wind industry is being Onshore wind power costs vs turbine height

driven by turbines becoming larger. The (19802030)
median size of onshore turbines in 2010 was I
around 2GW, and today this has risen to

around 35GW. By2050, BNEF estimate that I
the median size will be over 5GW. The scale
improvements offshore are even more

striking, with a move up from 7GW today to .
around 19GW by 2050. Larger wind turbines sac
bring overall economies to the installation e
processhecausedss bundation work and less ;7

cabling is needednd thereare fewer partsto  ** _ _ _
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monitoring systems are increasing the
efficiency of installation and maintenance work. Source: Openenergymonitdguinness Atkinson Asddanagement

The greater scale and improved design of turbinesdea®nshore wind costs on a path of declining costs. In
2008, onshore wind power cost an average of 8.5c/kwh, fallingtteleaw 4.5c/kwh in 2@0 and expected to
fall further to 3.8c/kwh by 2030

Having peaked in 2015 at 63GW of newly installed wind capacity (versus 36GW in 2010), the world wind
market looks to have accelerated again (to arod2dsW), making 220 a record year for installations and
the highest yeaon-year increase in new capacity

Annual onshore and offshore wind installations (GW)

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021E

Onshore wind installations (annual)

North America 9 11 6 8 15 2 7 10 9 8 8 10 15 15
Latin America 0 0 0 0 0 0 3 3 3 3 3 4 5 6
Europe 6 9 9 10 12 11 11 11 12 13 8 9 12 16
China 6 14 17 18 14 15 21 29 22 17 19 26 32 25
India 2 1 1 1 1 1 1 1 2 3 2 2 1 3
RowW 3 3 3 4 4 3 4 5 5 5 6 5 6 8
Total onshore 27 38 35 40 45 32 48 59 54 48 45 52 71 73
Change in onshore annual installations 12 -3 5 B -13 16 11 -6 -6 -2 7 19 2
Offshore wind installations (annual)

China 0 0 0 0 0 0 0 1 1 1 2 3 4 5
UK 0 0 1 0 1 1 0 1 0 1 2 2 1 0
Germany 0 0 0 0 0 0 0 2 0 2 0 2 0 0
RowW 0 0 0 0 0 1 0 0 0 1 0 1 2 3
Total offshore 0 0 1 0 2 2 1 4 1 4 4 8 6 9
Change in onshore annual installations 0 1 -1 1 1 -1 4 -4 3 0 3 1 3
Total wind installations (annual) 27 38 36 40 46 34 49 63 54 52 50 60 7 82
Change in world annual installations 12 -2 4 6 -13 15 14 -9 -3 -2 10 17 5

Source Bloomberg, BP an@uinness Atkinson Assdanagement
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Review of 2020onshore installationdikely to be plateauing offshore still hopeful

The wind industryikely generatedaround &% ofworld power generation in 220, with about 95% of the
installed capacity being onshore turbinétere we will separately consider the key factors for the onshore
and offshore wind markets in 2020.

Comparing thenshore windindustry to otherhigh growthparts of the sustainable energy industry, it is
interestingto think that the installation rate of onshore wind likedtarted to reach a near term plateau level
in late 2020. Total onshore installations wen®und 71 GW (upl9 GW on 2019 an@6 GW on 2018evels
respectively)and, while likely to grow again somewhat in 2021, thementum has slowednstallationsin
Chinasurprised to the upside during the year, consistent with @&carbon neutrality announcemenivhile
similar to solar, the extension of tax credits in the United States helped to sustain further onshore demand
growth.

There was constructive cost data for tb#fshore windindustry suggesting thahe LCOE for offshore wind

has fallen over 30% from 202@20, from $161/MWh to less than $115/MWh, putting it well within the cost
range of fossil fuel generation. Despite these improving econommuash of theoffshore industry still relied

on some fornof subsidy to be economic in 2028rid parity is starting to appear and during 2020 we saw
subsidyfree offshore wind projects being signed in the UK, Germany, and the Netherlands. These underline
the significant potential of the offshore industry whichrigfits from better operationaind visual
characteristicas well adeing close to key demand areas which are often coastal.

Annual installations of offshore wind capacity increased from@/@in 2010 t@ GW in 209 before
receding a little, predominaty as a result of COVID, to 6 GW in 20&&ording to Bloomberg,tdhe end of
2020, total installed offshore wind capacity westimated to be 365W withChinaleading at nearlyl1 GW,
followed bythe UKat 10 GW andGermanyat 7.5GW.

Offering thelargest and most reliable turbine is a critical competitive advantage for offshore wind turbine

companies. In our Global €&hina market, we saw Siemens Gamesa unveil its new 14MW turbine model

during202@ NJ AaAy3d (GKS adl1Sa 2dleaing Mestasm distent third irf tdrmRsloR S Y2 R S
turbine size, at 10MW. Vestas has historically competed in the offshore space via its joint venture with

Mitsubishi Heavy Industries (MHI) and it has, so far, been unable to replicate its leading onshora positio

Q42020, Vestas announced its intention to take control of the MHI JV by buying out Mitsubishi Heavy

Industries.

Outlook for 2021 and beyond Onshoreplateau; offshore suffers COVID related decline

In 2021, globabnshorewind installations are expected folateau at around 73 GW (lggound2 GW on
2019 levels)The reason for the decline is mostly China, wheied projects have yet to fully reathe grid
parity requirements that are necessary within theMBive Year Plafxcluding China, the global onshore
market will €e stronggrowth, driven by delays due to COMIB, and installationsould reacmearly50 GW
in 2021 yersus39 GW in 202Q)marking a similar increase to that seen in 2019. Within this ailtlook for
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installationsin the United Statefias improved as a result of the twelmeonth extension of the 60%
Production Tax Credit (PTC) for wind projects.

Despite the improvingpng term growthoutlook, newoffshore wind capacity additions in 2021ilivlikely be
lower than those seen in 2020 as a result of project deségming fromCOVIDockdownsin 2020

Ultimately, COVID is likely to act as a significant stimulus to longer term offshore wind growth as offshore
projects are more capital intengvandprojecteconomics Wl benefit from the current environment afltra-
low interest rates.We can see over 20 GW of offshore project tenders to be awarded in 2021.

Looking longer termnicreasing scaland larger turbine power capacities should allow the offshore sector to
grow faster than onshore in the years aheaith new installationsncreasng every year from 2021 to 2030,
reaching 1215 GWp.a.in 2025 and more than doubling again by 2089 theend of the decade, offshore
installed capacity coulbe close to 200 GWsource:Guinness Atkinsolanagement estimatégsand will

likely be dominated by hinathe UK the United Statesind Germany but with the addition of new entrants
such as théNetherlands, Taiwan, Japan, France, Korea, Denmark and Thai&U alone is targeting 60 GW
of offshore wind capacity by that timevith some of it dedicated towards the new hydrogen economy.

In conclusion putting our views for the onshore and the oftsle together, we expect the wind industry to
install a further 2,950 GW of new capacity between 2020 and 284t@ntiallyreaching a peak installation
rate of around 200 GWopa in thmid-2030s The total installed capacity would be around five times astmuc
as was installed between 1998 and 2019.

Annual and cumulative wind installations (20630)
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Sustainablesnergysector¢ performance and valuation

TheSmartETFs Sustainable EnerdyTliis positionedseekthe manyopportunitiesassociated with the
sustainable energy transitiothat we have discusseds part of our investment process, \wave identified a
universe of231companiegmarketcapitalizationof over USD$500m) that are most directly exposed to the
theme, and classify them into the following four ssi&ctors:

1

Alternative o Electric

Ethanol and

Displacementincludes companies involved in the displacemenitnare efficientusage of existing
hydrocarbonbased energy

Hectrification includes companies involved specifically in the switching of hydrocabbsed fuel
demand towards electricity, especially for electric vehicles

Generationincludes companies involved in the generation of sustainable energy, either pureplay
companies or those transitioning from hydrocarbbased fuels

Installation (Equipment)includes companies involved in the manufacturing of equipment for the
generation and consumption of sustainable energy

SmartETFSustainable Energy Universe
Numbers represerihe number of companies in each sub sector

Renewables
123

231

Installation/Equipment

Utility Wind Solar

Fuel Vehicles

Components, OEMs, Car
Manufacturers Components,
and Raw Charging,
Materials Services

Silicon, Wafer, Fuel Cells,
Cell and Module Meters, Grid,
and Other Hydro
manufacturers equipment

Heating,
. Insulation,
biofuels LEDs

Biomass, Wind, g Blades,
i Conventional 3
Solar, Mixed # A Turbines and
and ‘Greener 52
and Other Gearboxes

Toanalyzethese dynamics, wpresent below he annualtotal rate of return TRRof the median stock in
each of the key sub sectobgtween 2010 and 2020, with calculations for overall T&RualizedTRR and
annualizedvolatility. Theshare priceally in solar and wind equipment over the last two yeaesquite clear
and the contrat versus a very weak and volatile history for solar equipmergtevident. In contrast, the
weakerperformance of efficiency and Edmpanies in the recent couple of years contradtwith the longer
term attractive return andower apparentvolatility.
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Total annual return of the median stock in each subsector

TRR of the median stock in each subsector (%pa) TRR %pa

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2010-2020 2010—2020

Alternative Fuel -10% 14% 28% 0% 2%  20% 12% i @ 101%
Efficiency 20% 24% i -20%  40% | 34% W

Battery

15% 53% -1s% % - 27%

6% | 49% -27% ; 26% | 38%

Electric vehicles

IFP 12% 52% 113% 7.1%
Utility 1%  18% . 34% . 113% 7.1%
Equipment 6% | 32% -—20% 44% | 161% 9.1%
of which:

Solar equipment

wind equipment 330% 14.2%

231% 11.5%

Other equipment

Source Bloomberg; company da@ulnness Atkinson AssManagement

The total returns shown represent the performance of the median stock in each sector and does not represent or predict the
performance of any fund. Past performance is no guarantee of future results.

Allowing for the growth potential of thesustainable energy equigs in our valuation work

Improving economics and government support decarbonizatiortechnologiesare key drivers of growth for
the sector.We believe that thdong-term growth outlook for thesectorhasbecome increasingly attractive
andit is a factor that should be accountéaor in valuation sensitivity work

From our global energynacromodel,we project somevery attractive per annum sub sector growth rates
over the next teror twenty yearsand they are presented in the exhibit beloWe believe that these growth
rates will,typically, outstrip global economic growttatesand, therefore expect sustainable energy equities
to outstrip thegrowth potential of global equitieas well.
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Ten and twenty-yeargrowth projections for sustainable energsectors

Source: Company dat&uinness Atkinson Asddanagement

Estimates shown do not predict the future performance of any fund and does not guarantee favorable investment results.

Premium growthshould commané premium valuation For example, aompanythat grewits cash flows at

a 2%pa faster rate than its peer over a4gear periodwould mathematically be worth about 10% more than
its peer.If that excess growth were maintainddr 20 years, the valuation premiushould expand from 10%

to around 20%Similarly, a 4% growth premium over 10 years would warra2@a valuation premium while

a 4% growth premium foR0 yeaswould justify a50% premiumAs mentioned earlier, we believthat the
sustainable energy universe has a significantly more attractive growth outlook than global equities and that
this growth could be sustained for a-30 year view. If this happens, a premium valuation is more than
justified.

A focus on theSmartETFs Sustainable Energy || ETF

TheSmartETFs Sustainable Energy lliE@k equally weighted portfolio of 30 best equity ideas taken from
our sustainable energy universe.

Positivedecarbonizationimpactof the SmartETFs Sustainable Energfuid

Theperformance of the portfolio can also be measuiaderms of the positive impact that our companies

have onglobaldecarbonization The SmartETFs Sustainable Energy lli€fipactt t A 3y SR indhat RSaA 3y
it prioritizesreturnswhile delivering concetrated exposure to companies playing a key role in global

decarbonizatiod LINR@PARAY3A | LIR2AAGADBS SY@ANRYYSyGlrft az2fdziazy
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