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In 1969, Apollo 11 landed on the moon with the Apollo Guidance
Computer (AGC) onboard as the centre of its guidance, navigation,

and control system. The AGC had 32,168 bits of RAM memory*

In 1911 the world's first ever email was sent

By 2001, 31 Billion e ails were sent per day?

o -.,.‘ In 2021, approximately emails are sent every day’

*
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-Q By 2025, roughly of the population willhave at

W least one datainteraction every18 SBGOII“S“

Global data centre electricity use in 2020 was 200-250 Twn -

eqguallingaround 1% of all electricity demand globally”

Digital technologies could help reduce global carbon emissions by up to °

Actis has committedto currentdigitalinfrastructure assets

representing B, ] MW in secured data centre ITload and c_a,nookm of laidfibre

Today, the average phone has ,0or34,359,738,368 bits.

Thisisover ONE@ INTIION TIMES MOY@ ~cmory than the AGC on

the Apollo 11 spacecraft hadin RAM!

There are huge gaps in data centre penetration globally. In 2021, the least developed

countries have less than data centres, translatinginto a penetration of

0_11 ata centres per milion people — compared to high-income countries which
have apenetrationof 2.510ata CeNLIeS per milion people’

https://www.americanscientist.org/article/digital-ethics-online-and-off
https://www.socialmediatoday.com/technology-data/evolution-internet-data-usage-explained-infographic
https://www.statista.com/statistics/456500/daily-number-of-e-mails-worldwide/
https://technimove.com/blog/2020/06/04/data-centres-reducing-carbon-emissions/
https://www.iea.org/reports/data-centres-and-data-transmission-networks
https://www.weforum.org/agenda/2019/01/why-digitalization-is-the-key-to-exponential-climate-action/
https://www.itu.int/en/myitu/Publications/2021/09/17/11/46/Connectivity-in-the-Least-Developed-Countries-Status-report-2021
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The Fourth Utility —Delivering the Future

Ewen Cameron Watt
Editor-in-Chief,
Actis, London

ecameronwatt@act.is

click here for PODCAST

In opening this document, you havejust
created demand for datacentre
capacity. Evenifyouclose thedigital tab

now, your enquiry created and used data.

Whenyourealise how great thisarticleis
andshareitonsocial media, youwillhave
used even more data (youmightalso
wantareality check, but we hope not!)

In 2020 - accordingtomarketresearchfirm
Statista - the totalamount of data created,
capturedand consumed globally was 64.2
zettabytes. By 2025 forecasts are this will
nearly treble. Surprisingly only 2% of this
datawas stored andretainedinto 2021.
Thistoogrowsrapidly - 19.2% perannum
to 2025 or nearly 150% over the period.

Creating, consuming, distributing,
andstoringthis tsunamirequires
infrastructure. Whichis where digital
infrastructureingeneralanddatacentres
comein.

We allknow aboutinfrastructure - the
physicalassets we see and need, but often
take forgranted. Togetherthese assets
formanassetclass muchindemand
givenaglobal shortage oflongduration
investments with cashflows uncorrelated
toequityandbond markets. Traditionally
infrastructure carries, connects, stores or
enables economicactivity touchingall of
ourlives. Digitalinfrastructureisthe same
butinvolves data. Dataisnowseenas 'The
Fourth Utility', with the first three being
electricity, gasand water.

Exhibit 1: A'One Actis'approach toinvestingin sustainable digital infrastructure

Thedigitalinfrastructure sectoris key to deliveringthe UN SDGs and enabling the low-carbontransition. Actis takes a '‘One Actis'
approachtoinvestinginsustainable digitalinfrastructure globally:

Ability to source poweredland with deepreal
estate expertiseincludinglandacquisition,
managing permitting, navigating regulatory

Proven owner-operators with
deep operational expertise and
significant experience
building, owning, operating
and exiting sustainable hard
assetplatforms

Source: Actis

approvals, constructionand asset

Values Drive Value
K Asimple, repeatable,
| systematic
i approachto
sustainability
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management

Expertsinsourcinganddelivering
uninterruptable power supply
withatrackrecordasa
pre-eminentbuilderand
operator of 20GW of
renewable energy


mailto:ecameronwatt@act.is
https://vimeo.com/652959588

Exhibit 2: Mobile subscriptions by technology, SSA
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Data centre operators facing
rapid growth are pressing
fortruncated construction
times. Skilland experience
are atapremiuminmeeting
these challenges.

Technological progressin transmission
drivesthis growth. 5Gforinstance, has
multiples of capacity and capability relative
to 4G. Technology adoption based on
digitalisationis apowerful force for growth.

Emergingmarkets - the core geography
where Actis operates - arerapid adopters.
Low penetration of digitalinfrastructure
and explosive growthratesare common
factors. Thereisalongway togowith
demandgrowthinthese geographies.
Bestofalldigitalinfrastructure creates
jobsandenables socialand economic
progress.

So, thisisaslamdunkasset where
secular growth guarantees attractive
returns.

Itisn'tthat simple. Capitalis flooding

into digitalinfrastructure, diluting
returnsanddrivingup costs. Building

and operatingdata centres spansreal
estate, construction, managementand
the delivery of uninterruptible power.
Sourcingland, managing constructionrisk,
delivering, and managing uninterruptible
power supply are core skills. Sustainable
investing skillsare crucial given data

centres'voracious appetite forenergy. It
ishardtoassemble these capabilities and
there are acute skillshortages. Anannual
survey of data centre costsrunby Turner
and Townsend, reveals that most survey
participants seelabourand materials
shortagesdriving construction costsup
by double digit percentages perannum. At
the same time financial capitalis chasing
thedigitalinfrastructure growth story
with consequentdilution of returns. Data
centre operators facingrapid growthare

pressingfortruncated constructiontimes.

Skilland experience are ata premiumin
meetingthese challenges. Actishas these
skillsand has successfully developedand
investedindata centresfrom Seoulto
Lagos.

Inthisrushto stake adigital claim,
sustainability matters. Data centres
accountforaround 1% of world
electricity demand. No one canclaim
tobe aresponsibleinvestoriftheyare
developingthe equivalent of billions
of'gas guzzlers'without seekingto
limit that growth through operational
efficiencyandtechnology.Inthat sense,
digitalinfrastructure shares many of
the characteristics of traditional power
generationanddistribution. Reducing
energy usage also makes commercial
success - power canrepresentover 70%
of costs.

Data carriersrespondto this by pooling
investmentin carrier neutral data centres.
Thistrendis even more pronounced as
nationaldatalawsreplacelarge-scale
regionalhubs with onshore (sometimes
sub-scale)facilities.
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Afurther challengeis the conflict between
different national data security laws and
practices. Most governments now see
dataas anational security asset, requiring
onshore storage and compliance withlocal
privacy laws. Data carriers are wrestling
withthe complexity that thisengenders.
Datacentre providers areratherlike
pipeline builders and operators - spared
much of the moral dilemma of data privacy
and controlbutwatching developments
fromagrandstandseat.

The storytoldinthis edition of The Street
Viewisas muchaboutthe Actis skill setas
the growth opportunityitself, with Gary
Wojtaszekhighlightinghowinvestors
canmake sense of these future digital
infrastructure trends. We talk about the
real estate skillsinvolved - see Julian
Kim's despatch from Seoul on building
andoperatingdatacentresinafully
developed economy with dense urban
landscapes. We address the question of
power consumptioninthe article written
byBarryLynch, Head of Operations,
EnergyInfrastructure and ThomasLiu,
Partner.Real Estate and Rodger Dufrom
our Asianreal estate practice describe
howtonavigate theissue of data privacy.
And, as sustainableinvestors, Polly
Firmanfrom our Sustainability team
outlines the pathways to sustainable
digitalinvestmentand opportunities to
meetthe UN Sustainable Development
Goals. We discuss the opportunitiesinour
geographicmarkets throughthe eyes of
our colleagues:in West Africa we profile
Rack Centre, Thomas Liu explains how
we've deliveredadatacentreinChina,in
Latin America (ahuge opportunity) we
hear from Mauricio Giusti,anexpertin
digitalinfrastructureinthatregion,andin
India Ashish Singhand Ankur Trehanreport
‘fromthe Street'.

What should be clearis that many skill
setsareinvolved. Theseinclude having
closein-house expertise and effective
experienced advisors. We havebeenin
the power andreal estate businesses for
decadesas experiencedinvestors. Our
DNA has anunbreakable commitment
toresponsibleinvestment, recognised
through many sustainability awards
overtheyears. Wetakea‘One Actis’
approachtodigitalinfrastructure,
drawing on these world class skill

sets. And we see many opportunities
todeliverforourinvestorsinthefast
growingbut challenging world of digital
infrastructure.


mailto:ecameronwatt@act.is
https://vimeo.com/652959588

How Investors Can Make Sense of the Explosion
in Digital Infrastructure

Gary Wojtaszek
Industry Advisor

click here for PODCAST

Thedigitalrevolutionis transforming
our livesinways that would have been
unimaginable just afew yearsago.
Technology nowssits at the centre

of nearly everythingwe do, radically
changingthe way we work, eat, and
interact with other people. Wenolonger
simply use our phones as ameans of
voice communication, theyareadevice
centralto the way we manage ourlives.

Yetwe areonlyatthe beginningofthe
lifecycle of changes this transformation
will bring. Much of the technology behind
the growthindatausageis stillrelatively
new: many of the apps that we are now

so familiar with have been createdinthe
last decade. Meanwhile, accordingto
thelatestdata from the International
Telecommunication Union (ITU), only 51%
oftheworld's populationis evenonthe
internetatall. Many people perhaps fail to
appreciate quite the scale of the growth
thatis stillto come thanks to digitalisation
andtheincreasinguse of data.

Theaccelerationthatwe arelikely to see
overthe nexttenyearsisdrivenbytwo
factors. First, therollout of 5G enables
many more new technologies—including
somethatno-onehaseventhoughtof
today—toflourish. Andsecond, as data
becomes more and more prevalent, it will
seedthe growth of Artificial Intelligence
(Al).Indeed, Alwillhelp us not only to
monetise allthat data, butalsoensure we
areabletouseitinthe mosteffective way
possible.

Attheheartofthegrowthin Alanddigital
technology sits digitalinfrastructure. Data
centres are essentially digital factories,
where computingpower and data
convergeto create newdataandother

servicesthatare deliveredto customers,
eitherthrough fibre connections or mobile
phonetowers.

Oneway of thinkingabout the value data
centresbringisthatdataisanotherform
of energy—itsimply comesinthe formofa
bitorabyte. Raw electricity goesintothe
plant,andthe outputis binary electricity
indataform. One ofthe opportunities
fromthinkingabout dataas converted
energyisthatitunlocksthe possibility of
bettertappingenergyreserveswhere
thereisnomeans of efficiently extracting
it. Forinstance, inparts of the world where
thereisenergyoversupply, butalack of
distribution capability to move that energy
outtothewidermarket, locatingadata
centre close by canbe away of harnessing
power, exportingitas dataratherthan
electricity.

Anotherbenefit of datacentresisthat
theytendtorequire asteadyinput of
power, rather thanthe traditional peaks
andtroughs of demand that many utility
companiesrequire. Thismakes them
anideal partner forapower generation
facility, since they have apredictable,
andconstant needforthe energythatis
produced.

Raw electricity goes
into the plant, whose
outputisbinary
electricity inthe
form of data

However, our growingreliance ondigital
infrastructure presentsachallenge.
Thetechnologythatis, forthe most
part,improvingourlives and allowing
communications to flow more easily
throughout the world requires ahuge
amount of energy.Indeed, the energy
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requiredtorunadatacentreis over 70% of
costsand oftendetermines site selection,
designand operations.

Thisputs agrowingemphasis onsociety
tofindrenewable solutions, aneed
thatwillonlyincrease as datausage
continues to explode. Forexample, many
ofthelargest technology companies

are currentlylookingat digitaldemand
thatwillrequire each ofthemto deploy

an additional gigawatt of data centre
capacity globally overthe nextfiveyears.
Andtheyare underhuge pressure—from
governments, investorsandeventheir
ownemployees -to source energy to
power this activity fromrenewables, and
migrate theirlegacy power footprintaway
from fossilfuels. The need to build out the
world'sdigitalinfrastructure, aswellas help
build sufficient reliable renewable energy
capacity tomeetitsdemand,isanissue
thatgovernments, investorsandothers
needtounderstandandactonnowin
ordertoavoidamuchlarger probleminthe
future.

How does thisimpactthe emerging
markets? Thereis,infact, huge scope for
themto be amongthe mainbeneficiaries
ofthese changes. Secure energy
generationis probably the primarywayin
which countries can grow theireconomies
andimprove the general wellbeing of

their populations. Equallyimportantisto
provide these countries withaccesstothe
digitalinfrastructure that canhelp them
accelerate theireconomies even faster.
Many people inthese markets are, after
all, amongstthose 49% of the world's
populationthattheinternetisyettoreach.
Itisahuge, untapped opportunity to
provide the people thatliveinthese areas
withallthe benefitsthat digitalisation
provides. A clear priority for many
governments willbe to build more data
centres and get more energy production
up andrunningas quickly as possible.
Therevolutionindigitalinfrastructure,
coupledwiththe needfor secure power
generation, islikely tohave ahuge, positive
impactinthese parts oftheworld.


https://vimeo.com/653710293

Foraninvestor, this
transformation
presents huge
opportunities.
Harnessingthem
requires three
particular skillsets;
the ability to
source real estate,
expertiseinclean
energy networks,
and operational
skillsin running
uninterruptable
power supply

Actishas alongtrack recordofinvesting
inenergy andrenewables plusafocuson
parts of the worldwhere the opportunities
are perhaps the greatest. Thisunrivalled
expertise enables successfulinvestment,
whichis alsoimpactfulinthe placeswhere
itismostneeded. Thisis particularly
importantforthose marketswhere
thereisanelevatedlevel of perceived

risk: many of the emergingmarketsare
amongthose.Havingapartnerwith adeep
knowledge ofthe countries they operate
inis away to mitigate thatriskandis critical
ifinvestments are to have the most
significantimpactpossible.

Thedigitalrevolution still has far to go.
Itwillmoveindirections thatarelikely
tosurpriseusalland witness thebirth
of even newer technologies that will
changeourlives even further. What we
doknowisthatit willhappenat speed.
Andthatdigitalinfrastructure,andthe
renewable energy to powerit, will sitat
itsheart.

The Street View | How Investors Can Make Sense of the Explosionin@figital Infrag



Pathways to Sustainable Digital Investment

Polly Firman

Sustainability,
Actis, London

pfirman@act.is

click here for PODCAST

Digitalinfrastructure hasemergedas
thefourth utilityandtodayisas
fundamental toraising standards of
living as traditional utilities like water
and electricity. Accordingto the
International Telecommunication Union
(ITU), almost halfof the world'’s
populationdonot haveaccesstothe
internet, withaccessrates significantly
lowerinthe developingworldthanin
developed nations. If the digital
revolutionistobecomeassignificantas
othersthat have shaped our world today,
thenweneedto establishaninclusive
and equitable pathway to digitalisation
thatalso considersourneedto
decarbonise. Sustainability is key to
unlocking shared value wheninvestingin
digitalinfrastructure, especially in
markets where the digital divideiis
greater. Otherwise, werisk exacerbating
thevery socioeconomicinequalitiesand
environmental challenges that the
United Nations Sustainable
Development Goals (UN SDGs) aim to
tackle by 2030.

Thedigital divide

COVID-19 has accelerated the digital
revolution, firmly establishing digital

as coreinfrastructurethatenables
economies andpeopleto prosper.
However, the socioeconomicimpacts of
the digitaldivide were underscored by the
pandemic.Inmany developingmarkets,
connectivity rates are poorandreliance
onoverseasinfrastructureincreases
latency. Broadband costsare also typically
higherinlow-income countries, witha
monthly broadband subscription costing
approximately 12% of gross national
income - substantially higher thanthe UN
targetoflessthan 2% by 2025, according
tothe World Economic Forum. Millions are
therefore precluded fromaccesstothe
digitalinfrastructure required for social
services suchaseducation, finance, and

Exhibit 1: Internetaccessislowamongeconomically vulnerable

Percentage of people withaccess totheinternet based oneconomic vulnerability

World

Developing
economies

Developed
economies

0 20 40 60 80
ILow I Moderate IHigh

100

Source: Gallup via Statista https://www.statista.com/chart/22837/internet-access-among-economic-
vulnerable/

Exhibit 2: Economicimpact of broadband worldwide
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Source: ITU (Katz and Callorda) 2018 https://www.itu.int/dms_pub/itu-s/opb/pol/S-POL-
BROADBAND.20-2019-PDF-E.pdf

healthcare, as wellas fromremote working
environments. Thisdynamichasleftthose
who are notconnected more vulnerable to
theimpacts of the pandemic, reinforcing
socialinequalities, andrestricting
economic activity. Undeniably, thereis
aneconomic costtothe digital divide

(see Exhibit 1).

Digitalis also
considered

as centralto
progressingthe UN
SDGs'targets for
climate change

10 The Street View [ Pathways to Sustainable Digital Investment
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Exhibit 3: Percentage ofindividuals with ICT skills, by region, 2017
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Digitalinclusion enabling socialimpact

Localisation ofdigitalinfrastructure
contributes to economic development
throughreduced operating costs for
businesses, attractingmore commercial
activity aroundareas whereinfrastructure
is built out, whilst boosting productivity
throughreducinglatency.Inaddition
onshoringalignstogrowthindata
sovereignty laws andimproves balance of
payments. These create positive indirect
impacts throughjob creation, productivity,
andreducedinequality levels, which all
help to cultivate long-term sustainable
development. Globally, itis estimated
thata 10% increasein mobile broadband
penetrationcanyieldal.5%increase

in GDP per capita, accordingtothe | TU.
This economicimpactis evengreater
indeveloping countries, withresearch
showingthatin Africa, the sameincrease
wouldyielda2.5%increasein GDP per
capita (see Exhibit 2).

However, connectivity does not
necessarily correlate with market
penetration—infact,inless developed
markets, usage oftenremainsloweven
whenthereisnetwork coverage. The
World Economic Forum estimate that
40% of the world's populationliving within
therange of amobile signalare notable
tomake use of it, with digital literacy being
the mainbarrier. Basic educationalso
playsaroleinpreventingbetteradoption
rates, and so buildingdigital skills as well
asensuringthat people have the basic
educationrequiredtolearnthese skills.

Thisiskeytoenablingthedigitaleconomy
andinturnimprovinglivelinoods (see
Exhibit 3).

Researchhasalso shownthat within the
challenge of universal digitalaccess,
thereisagenderdivide. Worldwide, the
latestdatafromthelTU estimatesthat
thereisagendergap of 7%inmaleand
femaleinternetaccess. Thisdivideisagain
greatestintheleastdeveloped countries
whereitreaches 13%, with Africabeing
the most affectedregionat 17%. Women
therefore face greater threat totheir
health, wellbeing, and economic prosperity
if digitalinclusion doesnotinclude a
targeted gender component.

Women face greater
threat to their health,
wellbeing, and economic
prosperity if digital
inclusion does not
include atargeted
gender component

11 The Street View [ Pathways to Sustainable Digital Investment
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Againstthis backdropis anopportunity
fordigitalinfrastructure to progressa
number ofthe UN SDGs; Ending poverty
(SDG 1), reducinginequalities (SDG 10),
gender equality (SDG 5), and decent work
and economic growth (SDG 8) are some of
the primary social goals thatit can address.
Alongside this, digitalis also considered
ascentraltoprogressingthe UNSDGs'
targets for climate change.

Acriticalenabler of thelow-carbon
transition

The globalmomentum behind climate
action (SDG 13) has created a tailwind
fordigitalinfrastructure, with digitally-
enabledenergy efficiency technologies
—suchassmartgrids, 5G,andthe "Internet
of Things" - playinganimportantrolein
the transitiontoanetzeroeconomy. The
World Economic Forum estimate that
digitaltechnologies could helpreduce
global carbon emissions by upto 15%

by 2030inline with the goals of the Paris
Agreement. Targeting carbon efficiencies
inthedigital sector (responsible for 1.4% of
globalemissions, accordingto the journal
article, "The Energyand Carbon Footprint
ofthe Global ICT and E&M Sectors 2010 -
2015, inthejournal 'Sustainability 2018’)
willbe key tolimit globalwarmingas the
sectorexpandsinthe coming decades.

Energy efficiency gains and computing
advancesindatacentresoverthe past
decade shows how carbon emissions
increase cansuccessfully be decoupled
fromdigital sector growth. Data centre

energy use has remained flat since 2010
despite exponentialgrowthinthe demand
fordigital services - with the number of
internetusers worldwide doubling, and
agrowth of 15-fold (oraround 30% per
yearaccordingto the International Energy
Agency (IEA)) ininternet traffic, occurring
overthe same period (see Exhibit 4). The
trendtowards colocationandhyperscale
datacentres, which have much lower
power usage effectiveness (PUE) than
smaller datacentres, hashelpedtoenable
this.Inaddition, targeting top tier PUEIn
the design of data centres can make them
upto 70% - 90% more energy efficient to
operate thanindividual servers hosted
on-site.

ThelEAreportsthatdatacentresaccount
forapproximately 1% of total global
electricitydemand. The top hyperscale
corporate off-takers suchas Google,
Facebook, Microsoft, and Amazonhave
allsetambitious decarbonisationtargets,
helpingto grow the market forrenewables-
powereddatacentres. Asaresult, we

are seeingmore capital flowto build data
centresin markets where renewables form
agreater proportion of the grid energy mix
orincooler climates where power demand
islower, as well as data centre operators
looking to procurerenewable energy
Power Purchase Agreements or build off-
gridrenewable energy systems.

Exhibit 4: Globaltrendsininternettraffic, data centres workloads and data centre energy

use, 2010-2020
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The World
Economic Forum
estimate that digital
technologies could
help reduce global
carbon emissions by
upto 15% by 2030in
line with the goals of
the Paris Agreement

With digitalisation positioned as central
tothelow-carbontransition, we willneed
tocontinue to seek out opportunities to
deliverdigitalina sustainable way. Notably,
the exponentialgrowthininfrastructure
associated with sustainable development
andthelow-carbontransitionis placing
unprecedented pressure onraw materials'
supply chains, with furtherenvironmental
andsocial coststhatneedtobe
consideredinvalue chainsas well.

Sustainable digitalinfrastructure

For Actis, sustainable digital
infrastructure must consider
lifecycleimpactsalongside design

and operational efficiencies,and the
localdevelopment needs of where the
infrastructureisinstalled. Evaluating
this spectrum of environmentaland
socialrisks and opportunitiesisan
important determinant for prioritising
the highimpact opportunities that

can maximise shared value for digital
investorsand the markets that they
serve. Thiswillbekeyin collectively
forgingasustainable, inclusive pathway
todigitalisation which truly unlocks
digital’s potential to successfully deliver
onthe UN SDGs.

3 ThelStreet View |




Greeningthe Data Centre

ThomasLiu

Partner, Real Estate,
Actis, HongKong

tliu@act.is

Barry Lynch

PartnerandHead of
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Netflix, Spotify, Google Drive, iCloud,
VAR, gaming, cloud computing,
metaverse...chancesareallofusare
users or customers of more than one of
these servicesonadaily basis. But while
theserange from private entertainment
tofamily photo storage, or from
business processesto virtual reality,
theyallhave one thingincommon, the
centralised processing and storage of
vastamount of datain data centres.

The sustainable elephantintheroom
isdata centre power consumption.
Accordingtothe International Energy
Agency (IEA)itis estimatedthat data
centre globalpower usage amountedto
about 200-250 TWh, approximately 1% of
allelectricity demand globally. With 80%
of electricity generationstillbased on
fossilfuelandthe anticipated exponential
growthindataconsumption,itisnot
surprisingthatinvestors, developers,
operatorsand customers of data centres
areincreasingly committingto finding
sustainable solutions. Asaninvestorin
datacentresacross growth markets, Actis
aimstobecome anindustryleaderinthis
regard.
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ThefourR's for green datacentres

Thedatacentreindustry hasbeenkeenly
aware of the need to balance powerand
dataconsumptionformanyyears. The
approachto sustainability by theindustry
couldbe categorisedintothe "4R's",
namely, Reduce, Renewable, Recycle
andReuse. Recycleand Reusereduce
waste and carbon footprints throughthe
recyclingof serversand materials, reusing
surplus heat adoptingtotheinfrastructure
of differinglocalmarkets. Our primary
focusisonReduce and Renewable, with
the formeradoptingtechnologiesthatare
entirely under our control, and the latter
beingaunique strength with Actis'vast
experienceindevelopingand operating
renewable energy platforms across
growth markets.

Our primary focusis on
Reduce and Renewable,
with the former
adopting technologies
that are entirely under
our control, and the
latter beinga unique
strength with Actis' vast
experience in developing
and operatingrenewable
energy platforms across
growth markets

Reduce

Themaindriver ofthe technologies
adoptedbythe datacentreindustryin
reducing power consumptionis through
thereduction of PUE, which stands for
power usage efficiency. This measures
the amount of total power consumed by
the data centre over the powerrequired
forallthelT equipmentandservers. While
industry standard PUE for older traditional
datacentresareinthe 1.5-2.0range, new
facilities and particularly those developed
forlarge single hyperscale usersare all
below 1.5, witharacetogetascloseto 1.0
as possible.

More specifically, the primary focus of
such technologies for minimising PUE in
datacentresisinfindingthe most power
efficient ways to maintain the cooling of
the serverrooms withinthe facilities. At
Actis we have identified 20 greeninitiatives
that could be adopted during construction
and operation stages of data centre
projects.

Examples of greeninitiatives we have
adoptedinboth Chinaand Koreainclude
the use of evaporative cooling systems
that couldreduce powerand water usage
by upto 30% and 50%, respectively.

We have also adopteddistributed
uninterruptable power supply (UPS)
systems tominimise the use of batteries
andalsounnecessary powerloss.
Software control systems are also used
tomaintainthe serverrooms with awider
range of optimaltemperature, which could
increase the time of "free cooling" up to
30%.

While notall 20 greeninitiatives could apply
inevery single marketdue to climate, site
andotherlimitations, we strive to find
therightbalance to achieve the lowest
PUE possiblein each ofthe localmarkets.
Forexample,in Chinawhere the market
standardfornewdatacentresis 1.3-1.5we
delivered our facilityin 2019 at 1.19. For two
projectsunder developmentinKorea, we
aimtodeliver PUE of 1.3 while the market
normfor newfacilitiesis 1.4-1.5.

Examples of green
initiatives we have
adoptedinboth China
and Koreainclude the
use of evaporative
cooling systemthat
could reduce power
and water usage by
up to 30% and 50%,
respectively
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Renewable

Actisis uniquely positioned as aninvestor
inboth datacentresandlarge scale
renewable projects. To date we have
delivered 26 GW of power projects across
the growth marketswhichincludes 12GW
ofwindandsolarassets. We alsoinvestin
high growth distribution companies so we
understandwhatit takes todeliverreliable
greenenergyinour markets.

Ourfocusisonboth providing electricity
togridsandalso through corporate Power
Purchase Agreements (PPAs) where

we contractdirectly withacommercial
orindustrial counterparty that requires
renewable energy.In 2021 Bloomberg
named ourinvestee company, Atlas
Renewable Energy as the numberone
cleanenergy developer sellingrenewable
energy tocorporate buyersinlLatin
Americaduring 2020 and occupied 6th
place globally with over half a gigawatt
contractedfor private offtakersinthe
region.

Atthistime, our Chinadata centre outside
of Beijinghas secured 100% green power
through PPAs withthe power gridanda
wind power generator, meaning that the
assetiswellpositionedtoplayaroleinthe
netzeroeconomy of the future. At Actis
we callthisa'smartolive'investmentand
we willaim to do the same whenwe expand
ourfootprinttotherest of China. In Africa,
our existinglocationin Lagos, Nigeriahas
limited access torenewable energy; but
the planned expansioninto Nairobi, Kenya
would allow us totapintoamarketwhere
renewable energy accounts for over 70%
ofthe power sources.

Our experience of delivering data
centresandlarge-scalerenewable
energy projectsalongwith our
knowledge of the broader power market
isanexcitingprospectandis central to
our strategy of delivering sustainable
infrastructure and attractive financial
returns.

Actisis uniquely
positioned as an
investorin both
data centres
andlarge scale
renewable
projects




Delivering Sustainable Outcomes at
Rack Centre, Nigeria

CarlHenning

Sustainability,
Actis, Johannesburg

7T

Actis’investmentinRack CentreLimited
(“Rack Centre”) comprised of the
acquisition ofa majority shareinthe
leading carrier-neutral datacentrein
Nigeria; one of the most underserved
marketsinthe world but withenormous
potential for expansion. Toexpand the IT
load from 750kW to 13MW sustainably,
Actisis combiningits experienceinthe
sustainablereal estate and energy
sectors, to minimise the environmental
impactsanddeliverlong-term
transformational socialimpact.
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Sustainable design

Rack Centre applies cutting-edge
technology and design criteria to maximise
the energy and water efficiency of the
expandeddatacentre ensuringitmeets
theincreasing sustainability demands of
customers.Rack Centreisforecasttobe
25% more energy-efficient than other
regionaldatacentresand 16% more
energy efficient thanthe global average.
Water consumption willbereduced by
41% andtherewillbe a 53%reductionin
the embodied carbon of materials usedin
construction.

Our sustainable design philosophy,
coupledwith Actis' status as an official
IFCEDGE champion, whichmeans we
have beenrecognised by the International
Finance Corporationand other business
leaders as endorsingthe greenbuilding
standards established by the EDGE
certification, ledtoa collaborationwith the
IFCEDGE team andthe development of
thefirst sustainability standard dedicated
toassessingthe designandresource
efficiency of data centresingrowth
markets. Actis' proactive implementation
of sustainable design principlesis likely
toseeRack Centre becomethefirstIFC
EDGE certified data centre globally.

Whilst energy efficiencyis paramount
forsustainable data centres, so
tooisdeliveringareliable yetlow

Exhibit 1: Supplyand demand for mostimportant workforce skills
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carbonsources of powerto ensure
uninterrupted operations. At the outset
of Actis'investmentanassessmentwas
undertakentoidentify the best technically
and commercially feasible low-carbon
power solution. Constraints on space
foronsiterenewablesand anunreliable,
carbonintensive power grid meant that
converting fromdieselto gas power
generationwasidentified asthe most
sustainable option. The conversionis
estimated to save more than $10million/
year of operating costs and willavoid over
4,500 tonnes/ year of carbon emissions.

Socialimpact

Constructionworkwill create
approximately 300jobs whilstthe
headcount of Rack Centre's Operations
Teamwilldouble. The directandindirect
jobscreatedby ourinvestment will support
the achievement of United Nations
Sustainable Development Goal 8, which
hasanobjective to “promote sustained,
inclusive, and sustainable economic
growth, fulland productive employment,
anddecentwork forall”. Thisis atimely
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creation of employment opportunities
given Nigeria's estimated 20%increase
inunemploymentdue to the pandemic,
accordingtothe National Bureau of
Statisticsandthe United Nations
DevelopmentProgramme.

Tofurther deepenthe socialimpactand
help combatinequalities, Actisand Rack
Centreare assistinglocalpeopleinLagos
to gaintherequisite skills to participate in
the country's growingdigital economy.
Demandfordigital skills trainingin Africa
will surgeinthe coming decade as more
andmorejobs, thatdid notrequire digital
skills previously, willdemanddigitalliteracy.

Giventheurgent needfordigital skills
trainingin Africa, Actisand Rack Centre
have developeda “Skillsto Employment
Program”, which willrecruitupto 170
lower-middle-income young people
inLagos to participatein adigital skills
development program. The objective of
theprogramis toprovide students with
the skillstotake advantage of the post-
Covidemployment opportunities and
accessjobsinthe newdigital world.
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Theimportance of data privacycan't

be emphasised enough, as there have
been substantial financialand personal
losses when confidential datagetsinthe
wronghands. Abreachatacorporation
can put proprietary datainthehands
ofacompetitorordilute customer
confidence, whileabreachatanonline
service platform could put users’ profiles
atrisk ofidentity theftinthe hands

of criminals. Protecting dataprivacy
against mishandlingand unauthorised
access hasalwaysbeenat the forefront
oftheagendaforgovernmentsandthe
private sector worldwide. Establishing
and maintaining strongdataprivacy
protocolsis fundamental to operating
high-value, sustainable corporations
and at Actis werecognise that this topic
intersects with ouraspirationstoinvest
responsibly -andit’s part of our overall
approach.

Governments andregulators canalso

be seenasinvaders of dataprivacy.

The COVID-19 pandemichas further
exacerbatedthis conflictas many
governmentsincreased contacttracing
withlocationtrackingapps. Privacy today
faces growingthreats fromincreasingly
ubiquitous surveillance apparatus that
isoftenjustifiedinthe name of security.
Asaninvestor/developer/operator

of datacentreinfrastructurein many
growth markets that are setting different
standards for such fine balance between
data privacy, protectionandsecurity,
Actisneedstobe wellinformed about
suchissues and positionourinvestment
carefully.

Public's concerns ondata privacy and
protection

Inthe normal course of business
operation, asingle company, especially
those with near monopolistic power,

may possess the personalinformation

of millions of customerswho are prone
todatatheftand misuseif sufficient
measures are notin place. One well-known
exampleisthe Facebook data privacy
scandalcentredaroundthe sharing of
personallyidentifiableinformationto
Cambridge Analyticawho profited from
illegaldataharvesting. The backlash
against Facebook forinadequate
safeguards and oversight onpersonal data
privacy has severely underminedthe firm's
reputation.

Actis has existing data
centreinvestmentsin
Chinaand Koreawhere
ourinvestee companies
must strictly abide by
the associated national
laws of data privacy

Governmentagenciesalso collect
vastamounts of dataaboutindividuals
andbusinesses. In China, surveillance
cameras equipped withfacialrecognition
technology are frequently used for
everything fromidentifyingjaywalkers to
mandatory hotel check-in. Many people
clockinandoutofwork by scanning
theirfaces,andthese camerasarealso
beingusedtoscreenpeople enteringor
exitingcampuses, residential buildings
andpublic transport facilities as data
feedingchannels for Big Data processing.
Thenumber of closed-circuit television
camerasinusein Chinahasrisentoover
600 millionin2020and as aresult, there
hasbeenagrowing public concernover
theinappropriate collectionanduse of
personalfacialinformationin China. As
aresponse,in 2020, China publishedthe
firstdraft ofits new Personal Information
ProtectionLaw whichisintendedto unify
rightsto privacy, personalinformation
collectionand protection, andis the
country'sfirsteverlegislationinthe area.
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Decentralisationindataprocessingand
storage

The proliferation of data sovereignty
regulations andits enforcementisalso
raisingconcerns as datastorage and
processing moves frombeing centralised
inafewregionallocations, whichtendto
bejurisdictions with more transparency
andstricter protection of dataprivacy,
tobeingdistributed across more local
markets. Aprime exampleis Asiawith data
centresinregionalhubs suchas Hong
Kong, Singapore and Tokyo holding the
bulk of data processed and stored by global
operatorsandservice providers across
Asia. Butmany such global playershave
startedtoincrease theirpresenceinlocal
markets suchasIndia, Indonesia, Malaysia
and Thailand. We are seeing similar trends
inother developingregions such as Africa
and Latin America.

Examplesinclude Yondrwho announced
ajointventure partnershipin October
2021 with Everstone Group. Theyplan
hyperscale developmentsinthe Indian
market which willdeliver 30MW by 2023
and 60MW of IT capacity whenfully
developed.InOctober 2021, Equinix
launched anewhyperscale datacentre
in Sao Paulo, Brazilwith a total capacity
of 14.4MW. In Africa, Microsoft Azure
openedtwo hyperscale datacentresin
both Cape Townand Johannesburgin
2019, while Amazon AWS inauguratedits
firsthyperscale data centrein Cape Town
in 2020, andbothare exploringentryinto
NigeriaandKenya.

We believe such transitions willbecome
the normgoingforward, thus putting
more data centres with processingand
storage capacityinjurisdictions that may
not have the samelevel of transparency
whenitcomes todatasecurity and privacy
protection.Itis,however, these early-
stage markets with high growth potential
that present the bestrisk adjusted
opportunities foraninvestor like Actis.
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Legalandregulatory frameworkfor data
centre

InAsia, Actis has existingdata centre
investmentsin Chinaand Koreawhere our
investee companies must strictly abide
by the associated nationallaws of data
privacy.

In China, obtainingavalidlicense from
the Ministry of Industry and Information
Technology ("MIIT")isimperative forany
internet data centre (IDC) operatorsto
carryoutdatacentreservices. Thelicense
approvalis subjectto close scrutiny by
governmentagencies giventhatdata
storage and processinghas abearingon
national security, mandatingthatan IDC
operatorwiththe IDC license mustwork
with MIIT whenitcomestodatasecurity/
privacy.

With the growing
concerns and escalating
regulatory stringency in
relation to data privacy
globally, Actisis keenly
aware of the regulatory
framework withinthe
marketsinwhichwe
invest, develop and
operate data centres

However, it's noteworthy that Actisand
ourdatacentreinvestmentprogram

are primarily focusing on providing the
fundamentalinfrastructure,i.e.land,
shelland core, and mechanical, electrical
and plumbing (MEP), for built-to-suit or
wholesale colocation purposes. Data
storage and processinglies with our
tenantsand customers, who are subject
toevenmorelicensingrequirements
asinternetservice providers (ISP) and
internet content providers (ICP)inaddition
toIDCinChina. Our customers, who

range fromtelecom couriers providing
colocationand manageddataservices,
todomesticandinternationalinternet/e-
commerce/cloud companies providing
directservicestoindividual subscribers/
consumers, are solelyresponsible
forcompliance with any regulatory
requirementindataprivacy or sharing
personal data of their customerswith the
regulators.

We also take a similarapproachin Korea,
where the keylegalandregulatory
framework governingdata privacy consist
ofthe Personal Information Protection Act
(the "PIPA") as agenerallaw, together with
several sector-specificlawsincluding the
Actonthe Promotion of IT Network Use
and Information Protection (the "Network
Act"). The operators suchasKorea
Telecomand our customerswho willbe
mostly global cloud services providers (the
"CSPs") ensure that theirrespective data
centre modules within our two facilities
are equippedwith scalable security
controlsand multiple layers of defence
thathelpto protecttheintegrity of their
customers'information. However, as the
operatorsand CSPsdonothave visibility
into orknowledge of what customers

are uploadingontoits service network
orplatform, customers are ultimately
responsible for their compliance with the
PIPA andrelatedregulations.

With the growing concerns and
escalatingregulatory stringencyin
relationto dataprivacy globally, Actis

is keenly aware of theregulatory
framework within the marketsin which
weinvest, develop and operate data
centres. Ourinfrastructure focused
investment strategy allows us todeploy
capitalacross many growth markets to
satisfy the growingneed for datacentre |
capacity fromboth traditional telecom
couriersand global CSPs, while at the
sametimelargelyinsulating our funds
andinvestments fromtheincreasingly
sensitive dataprivacy and security
issues faced by these customersand
users of our data centre facilities.
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Exhibit 1: Residential fibre broadband penetration (%)
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Accesstodigitalinfrastructure enables

communities toimprove economicand
socialgrowth prospects. According to 20
thelInternational Telecommunication
Union (ITU), globallyitis estimated that
anincreasein 10% of mobile broadband
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Actisis constantly looking for Exhibit 2: Broadband speed greater than 100 Mbps, 2018- 2023
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return. We see ahuge opportunity
todothatinthedigital spacein Latin 40
America. According toKagan, amedia
research group within S&P Global Market 30
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Caribbeanhasbroadbandintheirhomes
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inlLatin America, around US$120 bn will enablingbetter 5G deliveryindense
Amassiveamountofdigitalinfrastructure  peneededby 2030toimplement 5G urbanareas. Itis estimated that 3x more
isneededintheregionacrossallspectraof  technology. Inadditionto traditional sites willbe neededto meet demand
thedigitalinfrastructurevalue chain.One  towersandantennas, 5G involves for 5G coverage. Theincreasein traffic
major milestone willbe the deploymentof  geployment of small cells connected willalsomean a greater number of data
5Gnetworks, bringing 10xhigher speeds with high-capacity back haul (whichis centres with servers running applications
and 10xlower latency. Accordingtoan theinternetconnectionbetweenthe inthe cloud. Inadditionto thelarge and
ECLAC study forsixselected countries small cells and the network core) thereby centralised data centres, edge data
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centres (whichare smaller facilities that
provide cloud computingresources
andcached content, locatedclose to

the populations they serve, to enable
organisations toreducelatencyand
improve the customer experience) willalso
be neededtoallowthe 5Gservice userto
experience thelowlatency.

A massive amount of
digitalinfrastructureis
neededinthe region
across all spectra ofthe
digitalinfrastructure
supply chain

Atthis point, itis stillnot clear how telecom
operators willmonetise the massive
investmentrequiredtorolloutthe 5G
network, whichwillbringalot of new
products andapplications butlimited
short-termrevenue opportunity. Butthe
firstcarrierwho deploys 5G willwinalarge
market share. This ‘catch-22'dynamicis
evenmore accentuatedin Latin American
countrieswhere average revenues from
users (ARPUs) are one of the lowestin

the globe. Thisis the veryreasonwhy

we see astrongcase forneutraland
independentplayers that could support
thelargeinvestmentsrequiredby the 5Gin
coordinationwith Telcos.

Thedevelopment model pursuedin 3G
and 4G networksinvolvedlow sharing, with
networks deployedfor sole use by each
telecomoperator. Sharingwaslimited to
passive elements suchas telecomtowers
orrealestate sites. Thisis changing.
Networks suchas 5GandFT THrequire
amuchhigherinvestmentthan previous
generation networks. Additionally average
profitability of telecom operators has
beenpressuredinthelastdecade since
ARPUs for fixed and mobile services do
notrise andthe penetration of services
hasreachedfullpotential. The profitability
equation for telecomoperatorsin Latin
Americais even more challengingasthe
regionhasalow per capitaincome which
translatesintolowlevels of ARPUs across
allservices.

Thus, the new network deployment
model should strive for maximum network
sharing, usingthe concept of neutral
networks, developed for multicarrier use,

whetherlarge or small operators focused
onniche markets. The savings of this
modelgo beyond capex efficiency, but also
opex, as these networks have lower unit
costsof energy, space usage, preventive
and corrective maintenance, and network
management. Thisincreased efficiency
willallow the digitalinfrastructure to
arrive soonerandinmore placesasthe
economic viability equation of network
deploymentis optimised. Itis wellknown
that one of the mostimportantbarriers
tothe spreadofadvancedtelecom
technologiesinLatin Americais the cost of
the serviceto the finalconsumerandthe
impactonthe average householdincome.
Amoreinefficiently developed network
leads operators to charge a higher price
forthefinalservice. Inthis way, network
sharing creates more conditions for the
wide spread of broadband connectivity
services.

The new network
deployment model should
strive for maximum network
sharing...thisincreased
efficiency will allow the digital
infrastructure to arrive
soonerandin more places

Anotherimportant benefit of neutral
networksis their sustainability and
environmentalimpact, with lessresources
and energy needed to provide digital
infrastructure. Neutralnetworks also
allow operatorstofocus evenmore on
customerservice, product development
and service experience. It willbe through
these elementsthateach operatorwillbe
able to differentiateitself competitively
andnotthroughinfrastructure.

Carrier neutrality in Latin Americais
supportedbyregulatorytrends. In Brazil,
forexample, Anatel, the local regulator for
the telecom sector, created conditions
inthe 5G spectrum auctionforaNeutral
Operator.Inaddition, Anatelis regulating
the secondary spectrummarket, allowing
spectrumtobeleased. This creates
conditions forinvestmentstobe attracted
forthe development of networks and
sharedassetsinthe new 5G mobile
networks.
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There are opportunities toinvestin
developingsharednetwork assets such
as Fibre Neutral (FTTH) networks, as
wellasthe 5G neutralnetwork model
acrosstheregion. The 5G spectrum
auctions have already startedanditis
expectedthatinthe nextthreeyears
most countries willbe underwayin
implementing 5G. Countrieswitha
more competitive environment such
as Brazil, Chile, Colombiaand Argentina
willbe the mainfocuses foraneutral
network strategy as sharing canbring
greaterbenefits.

Market developmentand opportunity
isfar fromhomogeneous across

Latin America. Itis vitalto understand
country differentialsin order toidentify
the best strategies and opportunities.
Some marketsare more advancedthan
otherswith different market dynamics.

There are two major pathways for
opportunitiesinLatin America: firstly,
acquisition/development of assetsto
establishaneutralandindependent
playerwiththe opportunity torelease
value and amplify theinfrareaching
forotherplayers, and secondly,
acquisition and expansion of wholesale
infrastructure (tower, fibre, backbone,
datacentre) to supportincreasing
demandandinfrastructure gapinthe
region. Theregionis quite diverse.

Latin America’s catchupon
technology deploymentand

market development processes
suggests momentum towards
neutral networks willbeintense.
Some neutral network examples are
appearinginmarkets such as Brazil,
Chileand Colombiaanditis expected
that more projects should emerge.
This profound transformation will
generate opportunities forinvestors
tosupportthe development of
digitalinfrastructure by efficiently
allocating capitaland bringing
importantimpactstothe economy
and well-being for Latin Americans,
who areavid users of digital services
and social networks.
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Datacentresareattractinglots of
investorinterestinAsia.ltisonly

tobe expectedasinmany ofthe

Asian economies the opportunityis
characterised by deep future demand,
woefully underservedby the current
capacity. InIndiaalone, the capacity may
needtoincreaseas muchas3xor4xthe
current capacity ofaround 500MW IT
Load, to catertotheincreasingdemand
over thenext6to7years.

Investors debate whether data centres
arerealestate orenergyinfrastructure
investments. Data centre customersrely
heavily onpowerand fibre infrastructure
and may require tailor-made solutions
where power supplyis unreliable orrelies
heavily onnon-renewable sources. Many
infrastructure players have enteredthe
space, looking to exploit the adjacencies.

Inreality though, realestateisas muchat
the core of datacentresasenergy.

Ineconomieslike India, sourcing sites
with easy, cheap accessto powerand
fibreinproximityis awinning start. For
asuccessful site acquisition, a skilled
datacentredeveloper mustdealwitha
hostoffactors. Firstly, those thatdefine
the physical character of the site such
assize, shape, access, topography of
the site / surroundings, neighbourhood
developments, etc. Secondly, the legal
title, tenure, entitlements, etc. And
finally, developmentrealities including
building bye-laws, massing feasibility,
permitting process, planning authority's
sustainability framework, etc. Itisno
surprise thatanumber of data centres
have come up on sites within designated
industrial zones, which tendto score
better onmany ofthese factors, Navi
Mumbaibeinganexample. Areal estate
developer deals withthese every day.In
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many emerging markets, suitable sites
areurban, henceidentifyingand making
asuccessfulacquisitionrequires the skills
of areal estate developerorinvestor. The
granularity of diligence to examine legal
title, entitlements and massing feasibility
alonerequires deepreal estate expertise
before asuccessfulacquisition.

Then, thereisdesignandplanning. Data
centre designandplanningis closer to
specialisedindustrialfacilities thanto

any othertypes of buildings. The design
processissimilartorealestate, and
includes preparing a brief followed by
hiring consultants andarchitects for the
various stages of designand planning.
There are many decisionsto be taken
duringthe designphase, each of which
canhave meaningfulimpact on costand
marketability to tenants, and the owner
must play anactiverole throughout. In
many emerging markets, anotheraspect
developers may struggle withis the lack of
proper code guidance for design of data
centres because thisis stillevolving. The
developer mustbe preparedtoactively
engage withthelocal planningauthority
inaconsultative mannerto find common
andacceptable ground onmanyimportant
designfactors. Thisisnotnewtoreal
estate developers. However,anumber of
operatorswholack therealestate planning
skillsetare strugglingwithit, leadingto
delaysindelivery.

Civilconstruction expertiseis also critical
todatacentredevelopment, astimely
deliveryis of essence and penalties for
deliverydelays canbe damaging. Where
sitesmaynotbeideally shaped or sized,
whichis oftenthe caseinemerging
markets, adeveloper must possess
expertise to designanddevelop optimally
withinurban orurban-like constraints.
Anindustrialreal estate developeris also
familiar with heavy mechanical, electrical
andplumbing (MEP) works, and hence
canorganise and execute sophisticated,
modular MEP works.

Real estate experienceis centralto
datacentreinvestorsanddevelopers.
Those with skillsinbothreal estateand
energy infrastructure are thus uniquely
positionedtorealise the opportunity.
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Delivering Data Centresin China
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With total market size reachingalmost
US$30billioninrevenuein2020and
anticipated 30%+ compound annual
growthrate (CAGR) over the nextfive
years,it'sno surprise that the China
datacentre market continuestoattract
investors' interests. Suchinterestshave
furtherintensified since the Chinese
Governmentlisteddatacentresas
amongthekey “new infrastructure”
projectsthatthe country needsto
boostits next phase of development.
Neverthelessithasn’'t beenasmooth
ride.

Almostallofthe USlisted Chinese data
centre companies suchas GDSand
21ViaNethave seentheir share prices
more than halved over thelastyear

while global players such as Equinixand
DigitalRealty are stilltrading near all-time
highlevels, despite the growth of their
home markets beingmuch slower thanthe
brisk pace seenin China. What gives?

Politics? Or policies?

While such sell-off could be partially
attributedto the stresses of common
prosperityimplementationand US-China
tension, thereisanincreasingrecognition
oftheregulatory and execution hurdles
thateventhe mostexperiencedin

the Chinese marketwould struggle to
overcomeinordertomeet theirverylofty
growthtargets. Suchchallengesarealso
thereasonwhy globalleadingdata centre
players, despite theirinterestsandefforts,
have so far only managedto have alimited,
ifany, presencein China. Itis possible
thoughtosucceed.

Throughourinvestmentin Chayora,
aChinese datacentreinfrastructure
developerand operator, Actis has worked
withthe company toamass adevelopment
pipeline of over 200MWin IT load and
completedour first data centre projectin
2020. Thiswouldn'thave been possible
iftheteamsat Actis and Chayoradid
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nothave experienceinnavigatingthe
myriad of policies onland, development,
sustainability, power and data security.

Landvs.landand power

Governments see datacentresas
industrial/infrastructureinvestment
with recurringoutput/income from
productioninstead ofreal estate projects
withrental of salesincome. Alengthy
pre-qualification process with thelocal
governmentisrequired before apartyis
evenallowedtobidforaplot ofindustrial
landforbuildingdata centres.

With traditional real
estate projects,

the guidelines and
regulations onland
acquisitionin China
have evolved over time
toberelatively clear
andtransparent. Data
centres are different.
And more complex
prepositions. Why?

During this pre-qualification process,
thelocalgovernmentvetsall proposed
investments by balancingthe "benefits"”
suchasthe capitalinvestment, preferably
inthe form of foreigndirectinvestment
(FDI),and promise of future tax

revenue against the "costs”suchasany
preferentialland price, taxbenefitsand
the consumption of infrastructure, most
notably power. With carbon neutrality
targetsbeingimposedbythe Central
Governmenton allmunicipalitiesand
districts, the energy savingassessment
(ESA) process forapprovingthe level

of power consumptionhasbecomean
uphilltask for allnewindustrial projects.
Inthe case of the power-hungry data
centre sector, thisESAprocessisnowthe
Mount Everest of suchanuphilltask. In

recentmonths, manylocalgovernments
have evenstartedtoenforce strict ESA
requirements, instructingolder data
centresthat were built with questionable
ESA guotatoreduce their capacity or close
down.

Inthis aspect, the technicalexpertiseand
the commitment of the Chayorateamin
designingand deliveringadata centre with
best-in-class power efficiency has proven
tobeacrucialfactor. While older data
centresin China are operating with power
usage efficiency (PUE, which measures
total power consumptionoverIT server
power usage) closeto 2.0, new data centre
projectsneedtoillustrate their ability to
deliverand operate at PUE at orbelow 1.4-
1.5inordertobe consideredfor ESA quota.
For Chayora, our first projectin Tianjinhas
beendesignedwith new coolingand back-
up power features whichresultedin PUE
of 1.19. Thisbecame a key consideration
by thelocalgovernmentwhenwe applied
for ESAquotaforoursecondproject near
Shanghai.

Withthe approved ESA, Actisand Chayora
jointly negotiated the detailedinvestment
agreementwhich not only satisfy the cost/
benefitrequirement of the Government,
butalsoensuresthe financial viability
ofthe project. The project site with
secured 80MW in power connectionjust
50km from Shanghai CBD was recently
acquired throughthelandlisting processin
November2021.

Sheds, but with power

Although securingland with power could
be considered "winning halfthe battle”,
thereisstillthe otherhalfor the "realwork”
of actually buildingand operatingthe data
centre project. Inadditionto datacentres,
Actis has alsobeenanactiveinvestorin
logistics warehouses, anotherindustrial
realestate sector, across China. Both
sectorsinvolve monolithic, windowless,
high ceiling "shedlike" structures. On
paper, allindustrial projects require the
same dozens of approvals from pre-
development planningand construction
permits toon-goinginspectionstothe
finalfire, safety, completioninspections
andapprovals. Butthat's where the
similarity ends.
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Justasthelandacquisition process, the
high-power attributes of data centres
adds multitudes of complications toall
the planningand development scrutiny

by different government bureaus. And
while logistics warehouses arebuiltand
fully delivered at one time, data centres
with multiple data halls need toinstallthe
electricaland mechanical equipment

for operation, whichaccountsfor close

to 80% of the development costs, in
phasestoalign capital outlay withrevenue
generation. Each of these phases would
needarepetition of allthe scrutiny by local
bureaus overseeing planning, design, fire
and safety, before achieving operational
status.

Inthe case of Chayora, we delivered the
first phase of our first of seven Tianjin
projects with 4MW of IT capacity for
operationinlate 2020 and theninitiated
our secondphase developmentin

early 2021. Thisfirst Tianjin projectis
anticipatedtoreachfullcapacity of 18MW
IT capacityin 2023 with atleasttwomore

rounds of vetting, inspectionand approval
processes, atestingtaskevenforthe
experiencedlocalteams at Chayoraand
Actis.

Missionimpossible? Or difficult?

Policiesandregulations foradatacentre
projectin Chinaareinfact quiteclearand
transparent, albeit with widely varying —_—
localinterpretationsacrossthevast d
country. Justas many Chineseinvestors

have been baffled by how difficultitis
torefurbishahotelin New York City,

many globalinvestors and operators

indata centre have stubbed their toes

with theirinitialattemptsat entering

the China market, thus causingothers
tobehesitant to take on such “mission
impossible.” For experiencedinvestors

who fully appreciate the challenges and
understand how to mitigate them, such
tasksare surely “mission difficult” that

are worthwhile for the potentialreward
fromthis sizeable market.

Chayoradata centre, China
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What It Takesto Buildand Operate Data Centres

Julian Kim

Real Estate,
Actis, Seoul 5

Jjkim@act.is

Young-JinNo

Chief Technology Officer,
Senior Managing Director,
ADIK

click here for PODCAST

Demandin Koreafor sophisticatedand
sizable commercial data centresremains
strong. Supplylags demand dueto the
particular circumstances of
developmentin Korea. While this supply
demanddynamicopensupanattractive
investment opportunity, capitalisingon
it poses significant challenges.

Growing demand for commercial data
centres

Intheearly days, data centres were mostly
usedforthose fewenterprises withneeds
formanagement of alarge quantity of
data. Asbusinesses grow and diversify
andInformationand Communication
Technology (ICT) continues toadvance,
utilising ICT foralmost everybusinesshas
becomeimportantresultingingrowing
needs for specialised IT departments.

This transition, however, has been costly
formany enterprises and organisations.
Dataconsumptionhaskepton
acceleratingdrivenby fastevolvingICT
needs. Large corporateshave beendriving
the search for efficient ways to manage
their datafocusingon costreduction,
ease of expansion, and easy andreliable
accesstodata. Consequently, needs for
cloud services meeting these objectives
haverisenandare expectedto continue
togrow. Movinginto the cloudrequires
agrowing number of sophisticatedand
sizable commercialdata centrestoattract
globalcloud service providers (CSPs).

Exhibit 1: Actis Korea: partnership with ADIK

Anexclusive partnership with ADIK to generate synergies between Actis with proven

development capability and ADIK within-depth knowledge of the Korean IDCindustry

and hands-on operation capabilities.

— ADIKisaspecialised datacentre advisor and operator in Koreawithindustry experts
whojoined fromlocal carrierand global CSP.

— ADIKwill be providing Actis with exclusive advisory services covering technical
and designrequirements, efficiency improvement, cost reduction and operation
monitoring.

actis

Real Estate Development

Investment

QS : :
@ Established Partnerships

Source: ADIK

Exhibit 2: ADIK (Actis Digital Infrastructure Korea)

Leadership
Yoon-Sik, Jeong Young-Jin, No Jeong-Kang, Lee
CEO CTO, Senior CSO,

Managing Director Managing Director

— 27+yearsexperiencein -
KorealCT industry
—  KT:EVP, Enterprise

Technicalexpert
inIDCdesignand
development with

Salesveteranwith 16 years
of experienceinKT.
Recognitionreceived while

Customer Business Unit 20+years atKT

— IBMKorea: Senior VP, —  AWS: Cluster — KT:Director, Global CSP/
Global Business Service DCEO Manager OTT/CDN Sales Team Lead

— PWC:Team Leader, - LGU+:Team — 2018-9:TheBestEmployee
Finance Sector Manager, IDC Award ofthe Year

— OracleKorea: Consultant, Business Team — 2015-7:TheBestSales
Finance Sector Award by CEO

Specialty/service qualification

Global Standard
DC Design
Experience
Global CSP/CP
DC + N/W Project
Experience

Proven Site Due
Diligences Track
Records

EHS &
Compliance
Expert

Source: ADIK
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Exhibit 3: ADIK's expertise asadatacentre ("DC") specialist

Key capabilities required for DC operators

What ADIK delivers

Development

DC
development

Reviewing of development plans andrespective
permitsandapprovals through collaboration withreal
estate developersandarchitects.

Identification of potential demand for data centre
spaceintargetareasthroughengagingwiththe
potentialend-users.

Detailed analysis on select sitesbased onadeep
understandinginthe targetend-usersfroman
architectural perspective.

Verification of suitability as a data centre based onthe
developmentplan.

Network distance and pathinvestigation and analysis
ontheassociatedrisks.

DCsales Clientmanagementfocusing onthe global CSPs.
Review of service agreements and management of
commercialissuesfrom pre-marketing phase.

Delivery

DCdesign Consultonselectingadedicateddatacentredesign  — Developmentandreview of stableinfrastructure
company and development of an optimal building designswith Uptime Tier lll (or higher) specs
designincluding detailed specs by co-working with embedding standard spec requirements of the global
the designcompany. CSPs.
Review of the DC designand consultonmajorissues — PUEimprovementthroughdevelopmentof
andalternatives fromthe concept to basic to detail anoptimal design while meetingtarget clients’
designstages (e.g., Uptime Tier, CSP Spec, PUE ). operationalrequirements.

DC Quality controlincludingidentification of — Reviewofand compliance withdomestic EHS

construction

constructionerrors andverification of remedies by
engagingwith CMand commissioningagents.
Finalperformance test for commissioning, execution
of delivery process, and completion of aninitial
operatingplan.

regulations andrelatedlaws for construction.
Projecton-time schedule management.

Operation
DCoperation ConsultonselectingaFM partnerwithwhichthe DC - Identifyinglong-termandstrategic FM partners.
operator toengage for DC operation. — Developmentandapplication of aperformance/cost
Promptresponsestotechnicalissuesrelatedto optimised operatingmodel.
customer delivery stage and management of Facility
Build projects.
Customer support for operation/technicalissues
throughactive communications.
DCtraining Developmentand provisionof trainingprogramson ~ —  Development of training curriculums toimprove
datacentre technology operational capabilities.
Basic/Advanced Training course — Trainingandrecruiting operation specialists to
improve integrated operating capabilities.
Source: ADIK

However, supplies are not followingup

Demandfor effective facilitiesis sprinting
ahead of supply. Thisisthelegacy of
telecommunications havingbeena
government-drivenindustry with national
infrastructures dominated by a handful
oflarge players with strong government
influence over activities. Carriers still
dependonKT'swired communication
networksas KT was a state-owned
carrier thatestablished nationwide
networks. As a telecommunication
bureau, the state-owned company holds

landinkeylocationsin Seoul (mostly for
telephone exchanges) givingaclear cost
advantageindevelopmentandoperation
of datacentres. Thishashadinevitable
conseqguences allowingmajor CSPsto
have established theirinitial footholdin
some ofthe most prime areas of Seoul
withlimited roomfor expansion.

However, the carrier-driven Korean data
centre sectoris changing. Developmentin
virtually all of the prime areas owned by the
carriers has beencompleted meaning their
costadvantagerelative tonewentrants
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isreduced. Legacy carrierswhohave
exclusively carried out the development
withtheirown sites have limited
experienceinsome critical development
areasincluding power procurementand
securing permitsandapprovals.

Inadditiontoland scarcity, carriersface
growing capexto supporttheir core
businesses. Unlike some developed
markets, the majorlocal carriers build and
owntelecommunicationinfrastructures.
Establishment of 5G networks s stillin
anearly stage and needs to be laidmore
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denselythanthe existing 4G. Space for
such expansionsis only gettingmore
constrainedresultingin growing costs.
Localcarriershave beenaggressively
growingdigital platform businesses
includingmedia streaming services
thatwillcontinue to require a significant
amount ofinvestment capital. While
datacentre developmentis certainly an
attractive business, this capitalintensive
activityisincreasingly falling behind
inpriority, particularly given that they
nolongerhave primelandavailable for
development. ldentifying this transition
thatisstillinanearly stage, we have taken
aleading position by successfully closing
transactions for two sizable data centres
and one mid-sized urban data centre
development that collectively require
c.92MW total capacityloadin prime areas
of Seoul.

What it takes to develop adatacentre

The successfultransactions we closed
required particular capabilities to
overcomekey challengesindata centre
developmentandoperation. As described
earlier,the CSPshave established their
footholdinsome of the most prime areas
in Seoul. Such areas have extremely limited
sizableland parcels and power grid. Whilst
Koreagenerates plenty of electricity
additionalinstallations of power gridin
suchprimeareas are challengingdue to
land scarcity, lengthy and complicated
permitand approval processes, grid
systemmonopolizedby KEPCO anda

risk of civilcomplaints that can delay the
constructionforyears. Soyouhave a
marketwhere the key end-users prefer
sizable data centreslocated within their
existing clustersandthisrequireslarge
land parcelsinthe prime areas with access
to substantial power fed fromthe existing
gridthatisalready under pressure witha
highly limited expansion opportunity for
the foreseeable future.

Inaddition, developersneedtohavea
deepunderstandingintechnicalities of
datacentrebuildingdeigns, knowledge
thatis scarceinthe Koreanreal estate
investment sector since thisisanew
assetclass. Datacentre operationis
dominated by the majorlocal carriers
servingthe growing needs of the CSPs,
and presence of the global operating
platforms suchas Equinixand Digital
Realtyis currently low. With the proven
capabilities through many years of

Exhibit 4: Book written by Young-Jin No, Chief Technology Officer, Senior Managing

Director, ADIK

Inlate 2020, Mr.No (CTO, Senior Managing Director), publishedabook ondata

centre developmentand operation (translated as "Easy-to-understand Data Centre
Infrastructure Primer”). Thisis considered atextbookin the local market for data centre
engineersandthose exploringacareerinthe datacentreindustry.
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operations, the carriers have continued
toremainasanattractive operator
forthe CSPs. That said, these carriers
have theirlimitationas theircore
revenuedriveris networkbusinesses
meaning their key professionalsare
not exclusively dedicated to data
centre operations. Understanding

this, we have secured an exclusive
contractwithalocal operatingpartner
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ADIKthat hasbeen established by top
calibre professionals coming fromboth
majorlocal carriers and aglobal CSP.
ADIKhasbeenengaginginourdata
centre development projectsfromthe
beginning providingcritical expertise
and feedback onbuilding designs, lease
marketing, and operation plans. Not
something our competitorsinthelocal
market have.
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A'One Actis'approachtoinvestingin sustainable digitalinfrastructure

Thedigitalinfrastructure sectoris key to deliveringthe UN SDGs and enabling the low-carbontransition. Actis takes a '‘One Actis'
approachtoinvestingin sustainable digitalinfrastructure globally:

Ability to source poweredland with deepreal
estate expertiseincludingland acquisition,
managing permitting, navigatingregulatory
approvals, constructionand asset
management

Proven owner-operators with
deep operational expertise and
significant experience
building, owning, operating
and exiting sustainable hard
assetplatforms

Expertsinsourcinganddelivering
uninterruptable power supply
withatrackrecordasa
pre-eminentbuilderand
operator of 20GW of
renewable energy

Values Drive Value
“ Asimple repeatable,
N systematic g
approachto
sustainability

Source: Actis

Actisis aleading globalinvestorin sustainable infrastructure

Values Drive Value
www.act.is
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