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Tacklingchange

Ewen Cameron Watt
Editor-in-Chief, London

ecameronwatt@act.is

Welcometo this edition of Street View.
Asusual our worldwide teamlooks at
investmentrelatedissues drawingon
localknowledge and global presence.
Thetheme of this 2019 year end edition
istackling change.

Theworldneeds todecarbonise rapidly
orface appallinglonger-termrisk. Many of
the best opportunitiestoadapttoenergy
transitionlie outside the G7. More sunshine
and more wind sounds like a holiday advert
for sailing enthusiasts. Inthis case though
it conveyswhy opportunitiesinrenewable
generationanddistributionaboundin
emergingmarkets.

Capturing these opportunitiesis not
always easy. Actishasaproudheritage
oftakingonanddelivering, inanefficient
and cost-conscious manner, projects
whichlookdifficult at first. James Mittell
and Rowan Parkhouse share the story
behind Lekela Power,now the largest wind
farm companyin Africa. Egyptin 2014
might seem anunusually risky place to
beginthisjourney. Contract negotiations
were an exhaustive process. Success
demanded stronglocallinks and deep
industryknowledge. Fast forwardto 2019
andlLekelais startingits seventhwind
farm lifting capacityin operation orunder
constructionto over 1000 MWs spread
across Egypt, Senegaland South Africa.

Renewables are growingas assetowners
seektomeldthe pursuit of returns with
responsibleinvesting needs. Clearly the
wind does not always blow or the sun shine.
It'stherefore critical that storage systems
canevolve toovercomeintermittent
supply risk. We see this as akey enabler
ifrenewables are toreachthe '50by 50
‘target of supplyingmore than half of world
generationneeds by 2050.

Preyavart Gadhavifromour Energy
Infrastructure teamtakesalookat
progressinenhancing storage capacity.
Students of disruptionand change know
thatreliability and reduced prices are
essentialenablers of change. Preyavart
finds thisis the case with storage systems
positingthat producers candelivera
further 60% declinein prices overthe
nextdecade tofollowuponan85%drop
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since 2010. Addinto thisimproved energy
density, and adaptionrates couldbe onthe
brink of rapid acceleration.

‘The most sophisticated biometric project
inhistory'is how Pratik Jain from our
Mumbai office describes the introduction
of Aadhaar, a project giving 1.1 billion
Indians their own biometricidentifiers.

In parallelwith this the introduction of
Direct Benefit Transfer (DBT')in 2013

has transformed the delivery of welfare
payments. Since 2013 over 295 million
new bankaccountshave been openedand
over $20 billion of payments whichwere
previously lost through corruptionhave
reachedbeneficiaries.

WhilstIndiais currently suffering from
some excessesinthefinancial system,
elimination of these losses goalongway
towards supportinglonger-term broad-
based consumption growth. The best
newsisthat DBT hasyettoreachsome of
thelargest parts ofthe welfare payments
systemsothereis muchmoretocome.

Politics plays abigroleinassessing
emerging marketsinvestmentrisk. Stuart
Jacksonplots ourannuallook forward at
key electionsin 2020.

Lookingbackat2019, The Street View,
produced by the Actis Macro Forum,
our worldwide knowledge sharing
initiative, hasroamed widely. We have
introducedreaders to countries from
Colombiato Vietham. Our enhanced
real estate franchise haslifted the

lid on value addedinvestinginKorea
and China. Technology change has
featured widely including featureson
artificialintelligence, rooftop solarand
the FourthIndustrial Revolution. We
have looked at political developments
including the major changesinBraziland
Mexico and the view of Middle Eastrisks
asseenfromthelranianperspective.

We have examined deepening financial
systems which canarise fromgrowing
pensions systems and speculated
onthelonger-termimpactsof such
developmentson currency volatility-
thebugbear ofinvestorsinemerging
markets.

Our focusremains onchanges, which
offer value accretive opportunities.
The Actis “Values Drive Value” mantra
which combinesinvestor priorities with
aresponsibility to the countries, cities,
and communities where we operate. We
look forward to buildingontheseand
otherthemesinto 2020 always striving
togiveyouthestreetview... Thankyou
as ever for your support.
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Values Drive Value:
Acceleratingtowards alow carbon future

ShamiNissan

Responsible Investment,
London

snissan@act.is

Theclimateemergency

Climate changeis front and centre for
everyone. Globaltemperaturesareat3
million year highs. We face a significant
threat to our current way of lifeif we

do not adapt, quickly and dramatically,
totheclimate emergency. Rapid
decarbonisationanda full scale energy
transition are essential to halt our
currentdirection of travel.

Predictions of theimpacts of climate
change canseembiblicalintheir nature -
droughtsandfloods, famine and extreme

storms, ecosystem collapse anddisruption
of oceanic and atmospheric circulation.
Some ofthese physicalimpactsinvolve
thresholdsinthe climate systembeyond
which majorimpacts accelerate or
becomeirreversible and unstoppable.
We couldface severe food and water
insecurityin someregions, the advent

of climaterefugees and mass migration,
displacementand conflict - triggeringthe
erosion of our politicaland democratic
systems, themselves critical tofinding
solutions. Thelivesandlivelihoods of
hundreds of millions, if not billions, of
people worldwide willbe affected.

Howlongdo we have?

The Paris Agreement commits tolimiting
globaltemperatureriseto 2 degrees
Celsius (above pre-industriallevels), and

Exhibit 1: Renewablesin our markets (wind blows, sun shines)

Source: Bloomberg New Energy Finance

# Mostsunlight

. Strongestwind
——> Westerlies
— Tradewinds (northeasterly)

—> Tradewinds (northwesterly)

topursue 1.5 degrees Celsius, which
would cause significantlylessharm. The
landmark UN Intergovernmental Panelon
Climate Change (IPCC) reportreleased
October 2018, uses the starkestlanguage
yettounderlinetheurgencyandthe
impacts of achangingclimate, claiming
thatwehave 11 yearslefttolimitthe
climate catastrophe.!

Tolimitwarmingto 1.5 degrees Celsius, we
have toreduce ournetcarbonemissions
tozeroby 2050. Thismeanshuge
changestohowwelive, organise our cities,
travel, what we eatand how we generate
electricity. The good newsisthatitis
eminently doable - we know what needs to
be doneandwehavethetoolstodoit.

1 Thelntergovernmental Panel on Climate Change, Summary for Policymakers of IPCC Special Report on Global Warming of 1.5°C approved by

governments

Actis Macro Forum
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Therole oftherenewablesrevolution

Thelastdecade has seeninvestment
intonewrenewable generation capacity
exceed $2.5 trillion, and capacity
quadrupledto 1650 GW?. In 2016, for
thefirsttime annualnewinstallation of
renewables exceededthat of fossilfuels.
Despite such huge strides, wind and solar
generationtoday remains atjust 7% of the
totalandthereisaclearneedtoaccelerate
the pace ofthe switchtorenewables.

So, how to finance
the switch? And
what arethe
opportunities for
investors?

Thelargest opportunityisinemerging
markets. The sunishot, the winds are swift
anddemand growth rapid.

We estimate that 10,000 GW of new
capacityisneededby 2050 and the
majority of that—7000 GW - willbein
non-OECD markets. Approximately 80%
of new generation capacity to 2050 willbe
renewables.

Exhibit 3: Risingatmospheric CO2

Exhibit 2: Welcome to the age of renewables

Theenergy transitionis happening

100%
rewewables

80% Age of gas

60%

Age of coal

40%
Age of wood

20%
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I Wood 0 Coal [ Petroleum B Natural Gas 01 Hydro

I Nuclear & Otherbiomass @ Otherrenewables

Source: IEA, EIA, Citi Research

2060 2100

CO2 duringice ages and warm periods for the past 800,000 years

Source: NASA

2 The United Nations Environment Programme, Global Trends in Renewable Energy Investment 2019
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Wind and solar would go from 7% of
generationtodayto 50% by 2050 ("50 by
50"). Costs continue to decline for wind
andsolar—whichare nowthe cheapest
technology across more thantwo-thirds
oftheworld (PV cell prices have fallen 90%
inthelast 15years). By 2030 wind and solar
shouldundercut commissioned coaland
gasalmosteverywhere. Coal'sroleinthe
energy mixwill fallfrom 37% today to 12%
by 2050. Oilwillbe negligible and gas, hydro
andnuclearwillremain about the same?.

Electricity demandis settoincrease by
62% 10 2050 - meaningthereisaneedfor
almost $14trillionin newinvestment®.

Thisrepresentsahuge opportunity for
investors, particularly those investingin
emerging markets. Diverse strategies can
be deployed:investin growthandbuild-
outs of new capacity (greenfield), orinvest
into operatingassets, offeringannuity
typereturns, overalongertime-frame.
Venture capitalinvestors canfocuson
investingin batterytechnology,

carbon capture storage, hydrogen

and other new technologies.Beyond
investing thematically into 'solutions' to
the energytransition (egrenewables),
prudentinvestors mustactonthefactthat
companiesacrossallsectors needto focus
ontwoareas: decarbonisation (adaptation)
andresilience (mitigation).

Decarbonisation—beyond generation

Our private equity business spansa
diverserange of sectors.Ineacharea,
we strive to mitigate the risks posed by
climate change andidentify the value
creation opportunities thatit presents.
We areinvestorsinsupermarket chains,
where the potential forresource savings
is significant. Forexample, Companhia
Sulamericanade Distribuicao in Brazil
andFood Lovers Marketin South Africa
have both committedtoresource
efficiency, waste reductionandrecycling
programs. These programs have already
deliveredtangible benefits, suchasa60%
reductioninenergy consumption. This
has alsohelpedto secure debtatbelow
marketratesfromdevelopment finance
institutions. Inaddition, both companies
now focus on sourcinggoods locally,

3 Bloomberg New Energy Finance, New
Energy Outlook 2019

4 Bloomberg New Energy Finance, Solar,
Wind, Batteries To Attract $10 Trillion to
2050, But Curbing Emissions Long-Term
Will Require Other Technologies Too
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Exhibit 4: Significant market opportunity (2018-2014)
US$14 trillionnon-OECD energy investment opportunity

Projected global
energy investment

Projected energy investment
in Actis markets

Source: [EA World Energy Outlook 2018

OECD
US$5.6tn
72%

Total
US$20

Trillion

Non-OECD
US$14.3tn
72%

India
US$2.2tn
37%

Total

Latin U.S_$6
) Trillion
America
US$1.2tn
21%

outheast Asia
US$0.9tn
22%

Exhibit 5: Vast majority of global electricity growthisin the emerging markets

11,826 TWh

1990

34,467 TWh

21,375 TWh

2016 2040

B OECD I Non-OECD

Source: [EA World Energy Outlook 2017, New Policies Scenario (TWh = Terawatt hour)



Exhibit 6: The growth of electricity demandisinthe emergingmarkets...the growth markets

Source: Bloomberg New Energy Finance

reducing the carbonfootprint of produce
while also reducing prices by 20% without
compromisingonmargins.

Inthe Real Estate Sector, developments
andbuildings combined account for nearly
40% of global CO2 emissions. The IEA
pointsoutthatthereis potential for global
buildingenergy demandto decline
betweennowand 2040, despite total
buildingfloor area growing by afurther
60%. Onaverage, buildingsin 2040 could
be nearly 40% more energy efficient than
today®.

Inour markets, we have seenfirst-hand
how improved resource efficiency

deliver significant cost savings andlower
emissions. Rapidly declining costs of solar
PV combinedwith sub-Saharan Africa
benefitting from globally highirradiance
levels means thatinstallingrooftop

Globalpower demand growth 2012-40

Negative

Low
Medium

High

solar panels often makes commercial
sense. Actis' JabiLake Mallis setto
become Nigeria's first solar-powered
mall—a 600KW rooftop solar plantis
beinginstalled and will sell power to Jabi
Lake Mallthrough aninnovative 15-year
Power Purchase Agreement. This will
offeracheaperandmore stable energy
alternative and willreduce the shopping
centre's CO2 emissions by over 13,000
tonnes.

Inaddition tothe opportunities presented
by solar, we haveimplemented a "green

by design"approachtoreal estate
investmentsthat meetsbothour
commercial and environmental goals.
Actis has built thefirstinternationally
certified green commercialbuildingsin
Nigeria, Ghana, Kenyaand Cameroon.
Douala Grand Mallin Cameroonhas
achievedagreenrating, anditis calculated

5 Thelnternational Energy Agency, Energy Efficiency: Buildings
6 Excellencein Design for Greater Efficiencies, Douala Grand Mall

8  Actis Macro Forum

thatitwillbe 29% more energy efficient
thanothernon-greenbuildingsin Douala®.
Thishasbeenachieved throughreduced
window towallratio, reflective paint/tiles
fortheroof, insulatedroofand external
walls, energy-savinglighting, occupancy
sensorsinthebathrooms andskylights

to provide daylight to 50% of the top floor
area.

Renewables are hereto stay. More
thanthattheyareheretogrow.Not
only do they contribute to the vital

and herculeantask of tackling rapid
carbonisation they meet portfolio
investorsneedstoincorporate
responsibleinvestmentsintheir
portfolios. The growing background of
stakeholder pressuresonassetowners
toplayaroleindelivering climate
changeandincreasing adaptation of
renewables cannot come too soon.



Gasmustbe part of the mix

Energy demandisrisinganditis
forecasttoreach 40TWhby 2040,
with almost 70% of demand occurring
inemerging markets’. Asecure
supply of energyis required to meet
increasingdemand and, due to supply
intermittency, cannot be footed by
renewable energy sources alone.
Maintainingareliable energy gridisa
fundamentalrequirement ofanenergy
system.

Gaswill play acritical role in the energy
transitionactingasabridging fueltoa
low carbon future.

Keybenefitsinclude:

— Providingflexible energy supply
to counterintermittency of
renewables. We are notyetatthe
pointwhere economies canforgo
centralised thermalgeneration
completely

CO2 emissions (perunitofenergy
produced) from gas are around 70%
lower than coaland around 30%
lowerthan oil®

Gasismore efficientand more
readily available than coal or oilin
many key Actis markets (some
African nations have significant
indigenousreserves). Harnessing
indigenous gasreservesand
displacingreliance onmore
expensive, imported fuel sources
enables funds to be diverted
toothercritical services and
infrastructure

— Songas, agas platforminour
firstenergy fund,isanexample
ofthis. Itis estimated thatthe
platform's use of indigenous
natural gas saved the Tanzanian
economy US$5 billionasit
reduced use of expensive liquids
fuels. It now supplies 21% of
Tanzania's electricity?®

Aside fromthe CO2 advantages of
gas versus otherfossil fuel sources
(coal, HFO, diesel, burning charcoal),
gasisalsopreferableinterms
ofimpactonlocal air pollutions/
human healthe.g. SOxand

https://www.iea.org/geco/
https://www.iea.org/geco/emissions/
https://songas.com/overview/

|

Actis’ approachtogas

particulates, waste management
issues and environmental pollution
(leaks, spills)

Inclusion of gasinasystemversus
100% wind and solar, reduces
overall power prices. This will
change however as batteries and
otherforms of storage become
cheap enough. Affordability itself
drives economic wealth which
enables economies and civil society
tobetter mitigate forand adaptto
climate change.

Actis' overarching strategy
across Energyand Infrastructure
is toidentify opportunities for
operational efficiencies to maximise
energy production. This ensures
asmuch energy as possible is
generated fromthe same quantum
of fueltype andthatlossesare
minimised

We see significant financial
andenvironmental benefitsin
convertingopen-cycle gas turbine
plants to combined-cycle gas
turbines (CCGT). By converting

the Azito power plantin Abidjan,
Actisincreasedthe generating
capacity by 140 MW without any
increaseingas consumption
increasing the value of the asset
while significantly reducing the
carbonintensity. CCGTs emit fewer
gases (sulfur dioxides, carbon
dioxide and nitrogen oxides) into the
atmospherethan OCGTsandare
more efficient asreuse waste heat
to generate more power

We focus onharnessingindigenous
gasreservestosupportnational
economies to meetrisingenergy
demandin aself-sufficient manner,
andtoreducereliance onimports.



Actisin Action: Wind of change

James Mittell

Energy Infrastructure,
London

Jmittell@act.is

Rowan Parkhouse

Senior Manager, Lekela,
Africa

rowan.parkhouse@lekela.com

June 2014, the World Cup kicks offin
SaoPaulo, tornados devastate parts
ofthe US Midwest and a Monet sellsat
auction for $54 million. Meanwhile, Lucy
Heintz, Actis Energy Head of Africais
proposing Project Sky to the Energy
Investment Committee, an opportunity
tocreatetheleadingindependent
renewable energy company in Africa.
Lekela Power was created, a 60/40 joint
venture between Actis and Mainstream
Renewable Power, anlrishrenewable
energy developer. Shortly after, in
October 2014, “Project Shu” was added
toLekela'sbusiness planin October
2014;the beginning of the journey to
buildinga250MW wind projectin Egypt.
Fast-forward to September 2019 and
Lekelais starting construction ofiits
seventh wind farm, the250MW West
Bakr Wind Project, bringing its portfolio
of wind projectsin constructionor
operationto1,018MW and makingitone
ofthelargest wind power companyin
Africa.

Actisand Egypt

Actis has alongstandingcommitmentto
Egypt, openingan officein Cairomore than
15yearsago, and havingcommittedand
invested close to US$1 billion of equityin
the countryacross multiple sectors. This
includes the 685MW SidiKrir power plant
backin 2004, Commercial International
Bank, theleadingbankin Egypt, and Edita
FoodIndustries, the largestindependent
snackfoodbusinessinNorth Africa, to
name afew of Actis'landmarkinvestments
inEgyptovertheyears.

10 Actis Macro Forum

Exhibit 1: Lekela's Wind Projects

Lekela®
250 | Egypt
MW " WestBakr
158, ' Senegal
MW" ' pParcEolien TaibaN'Diaye
Ghana
Ayitepa
South Africa
140 140 140 110 80
MW MW MW MW MW
Kangnas Khobab Loeriesfontein2  Perdekraal East Noupoort

® 150MWInDevelopment
Source: Actis

The West Bakr Story

Egypthas ahistory of pioneering
renewable energy technologies,
establishingthe New and Renewable
Energy Authorityin 1986, whichwenton
to constructover 1IGW of state-owned
onshore wind projectsinthe country.
Building onthis, the Egyptiangovernment
setambitious targetstoincreasethe
share of renewablesin their electricity
generationmixto 20% by 2022 and 42%
by 2035. Thisrequires over 20,000MW of
wind power, more than 1,000MW per year,
creatingone ofthelargest wind markets
in Africa. Plentifulnaturalresources have
meant that Egyptian electricity from solar
andwind power plants needs no subsidy

658 MW In Construction

360MW In Operations

andcanundercutfossilfuel oncost.
Indeed, the windis so strongat the West
Bakrsitethat the project works at 55%
capacity, alevelmore normally associated
with gas power plants thanwind, and more
than twice the capacity in what youwould
getinmostof Europe. The Gulf of Suez
areais the perfectlocation forwindfarms
with constant and uni-directional strong
winds, whichaccordingto Lekela's Egypt
GeneralManager, Faisal Eissa, also makes
itaperfectlocationforkite-surfing.

Basedontheseattractive fundamentals,
the governmentlaunchedthe tenderfor
the 250MW Gabal El-Zeit wind project,
thefirst privately financed wind projectin
the country.InApril 2015, the Actisand



Mainstreamteams worked seamlessly
togetherwith Lekela's only employee at
the time, CEO Chris Antonopoulos, to
submitabidfora250MW wind projectin
Egypt. Evencontendingwithalate EPC
offerandanuncooperative printer, the
teammanaged to submit the offer before
the deadline, but narrowly came second
toaconsortiumledby Engie, forarecord-
breakingtariff.

Thingslooked bleak foramomentbut,
never deterred, Sherif EIKholy (Actis
Partnerand Head of the Middle East &
North Africa), criticalto the project
throughout, discussed with the Egyptian
authorities the merits of awardinga
secondprojectonthe sametermsgiven
the extraordinarily low prices achieved for
the country. The MoU for the West Bakr
projectwas signedinlLondonduring
President Sisi's visit to the United
Kingdom. The race was backon.

Since the submission of the tender bid,
the Lekelateamhas grown considerably
from 1to 43 peopleinthree offices,
including 6in Lekela's Cairo office. After
countless meetings with Eng. Lamya Abdel
Hady, Egyptian Electricity Transmission
Company ("EETC" Head of Studies and
Design,andEng. EmanRashad, EETC
Head of Private Sector Projects, whose
never-ending goodintellect, humor,
patience and diligence were critical for
the success ofthe project, Lekelafinally
signedthe PPAwithEETCin February this
year thanks to supportand co-operations
from the Egyptian Ministry of Electricity
andRenewable Energy, and the Egyptian
Ministry of Investment.

Lekelathenhadjust five monthsto
achieve Financial Close for the project with
three development finance institution
lenders, Overseas Private Investment
Corporation ("OPIC"), the US Government
developmentfinanceinstitution, The
European Bank for Reconstruction

and Development ("EBRD")and the
International Finance Corporation ("IFC"),
partofthe World Bank Group, providing
seniordebt, including a first financing
inthe countryfor OPIC. To further
complicate matters, shortly after signing
the PPA, concernsemergedregarding

the projects preferred EPC contractor
(who subsequently enteredinsolvency).
Lekelahadonly five monthstore-selecta
new contractor, negotiate terms, update
environmental studies and permits, and
signthe EPC contract.

11 Actis Macro Forum

Exhibit 2: 2018 Annual Average Capacity Factors

55.0%

55.0%

34.6%

22.0%

West Bakr
(FORECAST)

US Wind
Average

Europe Wind
Average

US Combined Cycle
Gas Average

Source: US datais EIA, Europe data is WindEurope

Exhibit 3: Totalinstalled power-generation capacity

150
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Source: Under Scenario 4b, IRENA (2018), Renewable Energy Outlook: Egypt, International Renewable
Energy Agency, Abu Dhabi
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Exhibit 4: Project Timeline

Government finalises

Cabinetapproves

Project Documents for Project Documents, Notice To
precedentBOO wind PPA signedstarting Proceedissued
MoU for West project, Lekelainitials draft 5-monthdeadlineto forconstruction
Bakrsigned documents Financial Close of West Bakr
Nov-15 Oct-Nov 2017 Jan-Feb-19 Sep-19
@)
@) o
{ | )
\ ;f// \\\\l - ///
O
Apr-15 15-Jan-16 Apr-18 Jul-19
Ras Ghareb Met Masts Installed Lenders Financial Close: Finance
Wind Tender Bid selectedand documentsand EPC
Submission mandated contractsigned, Lekela
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submits Financial Close
noticeto EETC
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Actis Adapts: Storingup the future

Preyavart Gadhavi
Energy, London
pgadhavi@act.is

What would happenifall 6 billion people
orapproximately 85% oftheworld’s
populationlivingin an emerging market
country had access to affordable,
reliable and clean electricity for 24
hoursadayandthroughoutayear?
Apart fromimproving quality of lifeand
lifting millions of people out of darkness
and poverty, this would provide
unlimited new opportunities for social
and economicdevelopmentacross
these markets.

Renewables today enjoy grid parity in many
emergingmarketsandachieved 2 of the

3 key objectivesfor electricity supply —
affordability and sustainability. However,
giventheintermittency of wind and solar
supply, renewables have to date fallen
shortonmeetingthe 3rdkey objective
—supplyingreliable electricity round the
clock.

Competitive battery storage systems
provide afeasible solutionto overcoming
intermittencyissues (load shiftingand
renewable smoothening). Theywould
enable majority or even 100% renewable
electricity by 2050 —up fromaround 26%
today'. Giventhe constraintforbattery
storageto store electricity forlong periods
of time (seasonal limitation), we believe
the future energy mix will stillrequire some
baseload thermalor nuclear capacity in
additiontorenewables.

Storage systemsdeliverintegration of
morerenewables, and also help utilities,
gridand systems operatorsto solve
several criticaland high-valueissues such
as grid stabilization (frequency regulation
and voltage support), optimizing (spinning
andnon-spinning) reserve capacity,
efficiently managing variable demand
response and providing blackstart
capabilities for mainand micro grids.

Batteries (Thomas Eddison
commercialized batteriesinearly 1900s)
andbattery storage have beenaround
forawhile (one of theworldlargest
battery energy storage system of 46MW
wasinstalledin Alaska, USA to mitigate
blackoutsandhasbeenoperational since
2003?). So, what's new this time?..Well, it's

Exhibit 1: Turnkey EPC costs for a fully-installed nameplate 20MW/80MWh (4hr) AC
energy storage system (BNEF Estimate Real 2018)
600

40% reduction

500
400
-
Z 300
“+r
200
100
0
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
I Batteryrack I Developer overheads
I PCS Grid connection
Balance of system Developer margin
I Energy Management System | Transformer
I EPC*

*  Excludes warranty costs, which are often paid annually rather than as part of the initial
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Source: Bloomberg NEF

Exhibit 2: Energy storage capacity and revenue projections across six major developing
regions
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Storage Market: 20GW (c. 60GWh) & $25bn Revenue by 2025

Source: IFC Energy Storage Report, 2017

1 Bloomberg, BloombergNEF, and LUT University in Finland and the Energy Watch Group (EWG)
2 Bloomberg, Big Batteries are all the rage, but this one's 16 years old
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therapidly declining cost of batteries and
timinginrelationtothe globalfocus on
decarbonisation.

Forbattery storage, the timing of
falling cost for battery packs has
perfectly coincided with the declining
costofrenewables,increasedfocus
ondecarbonisationand ever-growing
challenges ofimproving grid stability
and meetingfluctuating short-term
peak demands. Thishasresultedin
battery storage quicklybecominga
competitive, attractive solutionto several
challenges across the electricity supply
chain (generation, transmissionand
distribution).

Battery costtrend and future

Inlessthanadecade, Lithium-ionbattery
pack prices have declined by over 85%,in
realtermsto $176/kWhin 2018%. Ridingon
the back of strongdemand for batteries
from consumer electronics, electric
vehiclesand energy storage, we expect
afurther 60% reductionin Lithium-ion
battery pack prices by 2030 ($70/kWh)>.
Future price reductionsfor battery
systems are expectedto bedrivenby:

1. Economies of scale—Anticipating
demand, companies have announced
four-fold growthin new lithium-ion
cellproduction capacity by 2025.
Estimatesare thatevery doubling of
capacitydeliversanear 20%reduction
inbattery prices.

2. Improvementinenergydensity—
Battery manufacturers areimproving
existing chemistry by modifying
cathode,anode and electrolyte
materials to achieve higherenergy
density, whichwould further drive
lower battery pack prices.

3. Recyclingand second-life
applications—Batteryvendorsare
increasingly focused onimproving
batteryrecycling processes for
extractingrare metals (cobalt, lithium
etc.)andre-integratingthemin
supply-chain. The second-life battery
applications from electric vehicle to
utility-scale applications also presents
asapotentialanswerto sustainable
deployment of batteries.

The emerging market battery storage
opportunity

Cheaperbatteries, maturingtechnology
andimproved understanding of battery
storage economics are openingahost of
opportunitiesto utilize battery storage for
avariety of utility-scale applications across
the electricity supply chain of generation,
transmission anddistribution. The global
energy storage marketisallsetto grow by
100fold plus, adding cumulative capacity
of 1,095GW/2,850GWh by 2040 from
9GW/17GWhin 2018, attracting US$662
billion ofinvestment?(This figure accounts
foronlyequipmentandinstallation costs,
nottherevenue opportunity).

Inemerging markets, the energy
storage marketis expectedto grow

to 20GW/60GWh withaUS$25 billion
revenue opportunity by 2025°. The
majority of the new utility-scale battery
storage capacityis expectedtobe for
firmingrenewable production, managing
peak capacity, deferringthe cost of
reinforcingaging networkinfrastructure,
and providinggrid ancillary services.

With globalreach, Actisis strategically
placedto supportthecreationofa
regulatory frameworkfor battery storage
and participateinattractiveinvestment
opportunities to enable early adoption of
the storage solutions asrecentinitiatives
inIndiaand sub Saharan Africa attest.

The evolution of battery storagein
emerging markets

Therapidevolutionof battery storage
solutionis helping powerindustry
players—utilities, system operators,
andindependent power producers—to
identify and tap new opportunities for
investments orimprovereturnson
existinginvestments. There are several
opportunitiesandenablers thatare
expectedtoacceleratetheinvestmentin
battery storage solutions, as listed below:

— Morerenewableauctionsare
expectedtocome with someform
of storagecomponenttoincrease
renewable integrationinthe energy
mix.In 2019 alone, the Solar Energy
Corporation of India (a Government of
Indiacompany responsible to procure
renewable energy) has announced
tendersto procure about 4GWh of
battery storage capacity mainly to

3 BloombergNew Energy Finance, Bloomberg NEF 2018/2019 Long Term Storage Outlook
4 IFCand Navigant Research, Energy Storage Trends and Opportunities in Emerging Markets
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eliminate dieselfuelbased generation
and providereliable power supply
toitsremoteisolatedregionsand
island states. Tenderopportunities
inJordanand Madagascar alongwith
plantoincrease scope of Scaling
Solarprogramme toinclude storage
helpwithincorporating storageinthe
energy mix.

Battery Storageisreaching parity
with Gas Peakers & HFOsin several
markets creatingcheaper, cleaner
alternatives to building new peaking
power plants

Value add or Operational
Improvement on existingassets
whether by reducing emissions for
thermalassets orreducing curtailment
forrenewable assets or participating
incapacity marketsisaviable
opportunity

Standalonebattery storage auctions
suchas South Africa's 1200GWh
Distributed Battery Storage Project
are expectedtobecomemore
frequentingrowthmarketsasithelps
with displacing expensive diesel power
plantsand supportageing network
infrastructure

Regulatory supportinemerging
marketsis positive with Indiaand
Chilebeingmore advancedand
expectedtolead, whilst other markets
will quickly follow the successful
frameworktoincorporate storagein
the energy mix
Attractivereturnsare achievable with
several Tier-1 suppliersready to offer
full-wrap constructionand operations
and maintenance solutionfor 20-
25yrs, whichremoves the construction
and operationalrisk with battery
storage solutions.
Sustainableandresponsible
procurement of batteriesis
possible. Actisis workingwith Tier-1
supplierswho candemonstrate that
reasonable stepsare being takento
tracethe source of rare metals suchas
Cobaltand Lithium. Actis'ESG team
continuestoworkwith Tier-1 suppliers
notonlyonresponsible procurement
ofrare metals for batteriesbut also
evaluating batteries whichdon'tuse
rare metals suchas Lithium or Cobalt,
recyclingand second-life applications
forbatteries.



Giventhe dynamic potential of the battery
storage solutions, the business caseis
often more complexthan forthermalor
renewable generation asset. Forexample,
aGasplanttransformsagas moleculein
toanelectronwhereas battery storage
accumulates electrons which couldbe
dispatchedas several differentdispatch
profiles (IOMW in 1 hrresultingin 10MWh
or 5SMWin 2hrs resultingin 10MWh) or for
various functions such asload shifting,
capacity reserve, gridfrequency or voltage
stabilizationamongst several others.
Hence, battery storage economics

oftenconsist ofavalue-stack of services
incorporatingarange of functions,

which are thenusedfor both (i) sizing

the batteriesand associatedbalance of
plants (inverters, transformers) and (ii)
formulating a contractual structure forthe
battery storage asset.

Different contractual structures could

be adopted for battery storage assets
dependingonsomekeyfactors, apart
fromthe value-stack considerations,
suchasrights onbattery services,
dispatch control (authority to charge and
discharge), standalone or co-location with
generationasset (renewable or thermal)
andsingle, blended or time bound tariff/
feestructure.

16:52:33.490. these nine consecutive
digits won't mean much outside of the
UK's energy sector, butis definitelyan
importantvictory stamp for battery
storage whenitcame totherescuethe
UK national gridon 9 August 2019, whena
single lightning strike sparkeda cascade
of events that causedthe UK's first major
blackoutinmore thanadecade. As per
Energy Storage News?, the blackout
caused power outages and significant
disruption affectingmore than one million
people andlarge swathes of the country's
railnetwork was temporarily taken out of
action.

Itis estimated that battery storage not
only helpedtorestore the UK grid stability
butalsoreducedtheresponse time—
helpingthe gridtorestoreits frequency
four-times faster than the grid blackout
that occurredin 2008.

Hence, the dynamic ability of battery
storage willnot only willhelp to integrate
renewablesinto the energy mix but
alsomanage frequent blackouts and
brownouts for grid, makingitan attractive,
remunerative and unique solution.

5 Energy Storage News, Batteries and the blackout: how energy storage saved the UK's grid
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With Actis aiming to supply clean,
affordable andreliable electricity to
billions of people, battery storageisno
longeralimited technologybuta
competitive, matureand present-day
enabler for the global energy transition
towards amore sustainableand
decarbonised future.




Exhibit 3: Contractual structures for battery storage

Contract or PPA

Right on battery services

Authority to charge/discharge

(dispatch rights)

Tariff or fee structure

Energy Storage Tolling Allbatteryservicesaresold Offtaker Fixed Fee and Variable (Energy)
Agreement to Utility or Offtaker Fee
Capacity Sales Agreement Capacity & capacity Project Sponsor FixedFee

attributes are sold to Utility

or Offtaker

Sponsor could sellother

Battery Servicesto Third-

Party or Merchant
Hybrid Power Purchase Sale of bundled products Two subsets: Blended Tariff (Generation plus
Agreements (Fore.g., India's —  Project Sponsor - If PPA storage capability) or Time-
1200GW/ 3600GWh SECI dictatesbatteryfunctionfor bound Tariff
Hybrid PPA) RE Smootheningonly

Source: DNV GL and Orrick's Energy Storage Update 2018
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Offtaker—If PPA allows
Utility/Offtakertouse
batteriesformore services




The Street View:
Techsavesthe day for Indian welfare

Exhibit 1: No. of beneficiaries under DB

Pratik Jain
Private Equity, India
pjain@act.is

Indiaspent $38bninFY2018-19
onahost of welfare programs
primarily related tofood, fuel
and fertilizers for agriculture.
Spending on welfare benefits has
grownat 10-12% annually over the
last few years, but has beenbeset
by anumber of problems. Large
scale corruptionandinefficient
administration have undermined
the effectiveness of welfare
programs, leading to significant
leakages and denial of benefits to
intendedrecipients. Technology
is helping tackle thishead on
enabling effective transfersand
reduced corruption. The savings
canberecycledintolower taxes,
increasinginvestmentand
consumption. Near 360 million
bankaccountshave beenopened
inthelast 6 years, atenfold
increase.

Direct Benefit Transfers:

Inordertoreformthe delivery

of state welfare benefits, India
launched Direct Benefit Transfers
(DBT)in 2013 to pay cash benefits
suchaswages, subsidiesand
incentives directlyinto bank
accounts of beneficiaries through
electronic systems. The main
advantages of DBT include plugging
of leakages as the government
directly transfersfunds tothe
recipientandbettertargeting of
benefits by eliminating fraudulent
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Exhibit 2: Fundtransfersunder DBT
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andfictionalbeneficiaries. This
isin sharp contrast to the prior
process of providing welfare goods
at subsidized pricesin public shops,

whichwas clunky andinefficient, and
hadnoreliable means foridentifying

eligible beneficiaries.

DBT wasinitially rolledoutasa
pilot project over two phases with
the objective of covering 536

programs across 65 ministries of the

Government. Theimplementation
isbeingphasedinandcovers 439
schemes currently.

FY 16-17 FY 17-18 FY 18-19

Technology has played a pivotalrole
inthe complextask ofdelivering DBT.
Thethreekey pillars underpinning
the technology architecture for DBT
include bank accounts for universal
financialinclusion, Aadhar numbers
asameans foridentificationand
authentication of beneficiaries,

and mobile banking which offersan
alternative mechanism of payment
and withdrawal.



The ThreePillars
1. Financialinclusion

Thefirststepinenabling DBT was
toprovide accesstoabankaccount
totheintendedbeneficiaries of
welfare schemes. Indiahadavery
low penetration of bankaccounts

in 2013, especiallyinruralareas. To
tackle thisissue, the government
launchedafinancialinclusion
programin August 2014 to expand
and provide affordable accessto
financial services such as bank
accounts, remittances, credit,
insurance and pensions. Under this
program, ano frills bank account
was opened for citizens based on
bio metricidentificationandall DBT
transfers were to be made directly to
thesebankaccounts.

As part of the financialinclusion
program, 15 million bank accounts
were openedonthefirstday ofits
launchand 30.2 millionaccounts
were openedwithinamonth. To
date, 361 millionbank accounts have
beenopened,including 214 million
accountholdersfromruraland
semi-urbanbranches.

2. Aadhaar(Biometric
identification)

India's nationalbiometric database
whichhas enrolled more thana
billion citizensis estimatedtobe
tentimeslargerthanany other
biometric database inthe world and
termedby the World Bank as the
“world's most sophisticated digital
identity scheme”. The biometric
identification project called Aadhaar
—meaning "foundation”in Hindi
was launchedtenyears ago with
the express objective of plugging
leakagesinIndia's social welfare
payments.

Atthe time ofitslaunchin 2009,
only sixty million out of 1.3 billion
Indians had a passportandhundreds
of millions either had no official
identificationatalloraweak form
ofit,issuedbylocal authorities.
Conseqguently, they were unable
toopenbankaccounts orreceive
state services. Adecisionwas
made to create a national biometric
database, which would enroll all
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Indian citizens and collect their
names, addresses, phone numbers,
fingerprints, photographs, andiris
scans. Eachone of the citizens would
be assigned arandom twelve-digit
number thatis unique tohimor her.

Unique Identificationis amandate
forcashtransfersasitenablesthe
effective delivery of benefits directly.
Governmentisable totransfer the
benefitdirectly tothe bankaccount
towhichthe Aadhaar numberis
attached, whichremoves the space
ofintermediaries and plugs leakages
indelivery.

3. Mobile Banking

Mobile penetrationinindiais

c.85% with 1.1bn mobile phone
subscribers. Given this highlevel,
mobile banking offers the potential
for significantly improving the
usage of banking servicesin India

by enabling DBT beneficiaries to
transfer money and make payments
withouthaving tovisitabankbranch.

Animpressive success

As pergovernmentdata, sinceits
implementationin2013,DBT has
been expandedto cover 439 welfare
schemes. Transfers of $30bnwere
made directly to the bank accounts
of 590 millionindividuals during the
year. Thedirect transfer of benefits
to genuine beneficiaries generated
savings of $7.4bninFY2018-19
alone.

Onanaggregate basis, since 2014,
the governmenthas transferred
$92bnin subsidies directly tothe
bankaccounts of the poor through
DBT and generated savings of
$20bnthrough plugging leakages
by eliminatingintermediaries and
middlemen.
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Moretobedone

Eventhoughthe DBT scheme has
beenasignificant success for the
country by enablingmore targeted
delivery of state welfare programs
andeliminatingwastages, the
scheme hasits critics primarily on
account of denial of benefitsto
eligible citizens because of their
inability to procure an Aadhaar card.
Insome cases, citizenswho are
elderly or disabled are unable to walk
tothedistribution sites to verify their
identities and remain outside the
coverage of the scheme.

Ontheotherhand, DBT has
received criticismfor beingtoo
slowinitsimplementationand not
beingextendedto cover allwelfare
programsinIndia, thelargest of
which, food subsidy, stillremains
outside of its coverage.

Notwithstanding thesecriticisms,
itis quite evident that DBT has
materially altered thelandscape of
benefitsdeliveryinindiaand holds
the promise of much more. From
startingasapilot projectin2013,
to generating material financial
savings for the government,
DBT'sjourney has been quite
impressive. Amorerobust
financialand payments systemis
driving financialinclusionand a
deepening economy and alower
countryrisk premium.
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Members of local community at Kipeto site receive keys to new house post-resettlement

Actisis aleadinginvestorin growth markets across Africa, Asia, Latin America and Middle East. We deliver consistent, competitive
returns, responsibly, throughinsights gained fromtrusted relationships,local knowledge and deep sector expertise across our chosen
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