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[ Sactor Analysis: A Framework for Investors ]

SEMICONDUCTORS

?2\% CFA Institute

UNDERSTANDING THE INVESTMENT FUNDAMENTALS

OF THE SEMICONDUCTOR SECTOR

ByAlan Lok, CF&; Eunice Chu, ACCY; and Guruprasad Jembunathan, M

One sure-fire way to kill any technology-related A COMPLEX GLOBAL ECOSYSTEM
conversation is to talk shout VD‘:II.IH tubes Bear with us
though, because they's there the value chain compri
were semiconductors in our electronic gadgets, we used stages, beginning with research and development, follawed
tubes and sami by design, assembly, testing and packing, and
carrien out the same function, but the vacuum tube was finally. Mlhmﬂisi:;s complex value chain spanning
i in fact. a

mw.ﬂnd at ts height,the vauum tube technalogy was
employed in the ENUAT, the worids first digital computer.
buitin 1946. It weighed over 30 tons, consumed 200
Kilowatts of electricity, but was somawhat unreliable

Semicanductars changed al that. The chip that pawers
yaur mobile phon and computer is made possible

with i which

significantly leas power compared to vacuum tubes.
Without these |ngenmssamcmducmm. there would be

chain ecosystem i how the industry is organised, as itis
impossible farone country to try to house all sk stagesina
single location and excel at every stage.

On the demand side. consumers uncessingly insist on
more features, oreater reliabilty, and higher speed Thiz
has resuited in higher RE[D expenditure (RED on average
consumes about 15% to 20% of revenue) in a bid toimprove:
on current modets. On the supply side. fierce competition
dictates that the eventusl manufacturing, testing,

nointemet.
and definitely na Facebook. SillepuLtheyaHms‘] usto
progress into the information ag

‘semiconductors continua to diive our digital econamy;
curincreasingly technolagy-reliant society needs even mare
circuits, chips, and microchips. Semiconductors are also the
foundation of the *Industrial Revolution 4.0° 33 necessary
companents of the grawing number of smart &
faciities connected with the Intemet of Things (loT).

In this investment framework, we will first takeyou on

industry lsndscape, now warth almost USSS00 billion in
annual sales. Thereafter, we will proceed to give you an

assembiing, must be of ufficient scale to
enjoy low unit cost.

Satisfying both criteria requires completely different sets of
Iogistical infrastructures, not to mention human resources
=nd working environmentz. And this i< why chip designers
such as Intel AMD, and ARM are in the LIS Siican Valley,
whereas manufacturers and assembly lines like Focann
and Fleonics are in China. The industry has optimised
tem

that pacls up the best each country or econcmy can offer.
However.this anangement may change n the future
following the US ban on Chinas technology champion,
Huawel Chinese companies wil definely atiempt to :deop

hips and machines chips,

aasess ivestment

this sactor.

capabiliies

A SHIFTING LANDSCAPE

In addition to being complex and in production in multiple
continents, the industry is also far from static. Currenty,
integrated device manufacturers {IDM) such as Intel Micron,
and Samsung continue to dominate the landscape. However,
fabless foundries (which focus exclusively on design while
outsoureing fabrication) such as AMD, Qualcomm, and
Ermadicom are slowly but surely evolving into a force to ba
reckaned with. This shiftis inevitable 2= products become
ever more sophisticated, incressing the need for further
specialisation.
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ONLINE PAYMENTS SECTOR

UNDERSTANDING THE INVESTMENT FUNDAMENTALS

OF THE ONLINE PAYMENTS SECTOR

By Alan Lok, CFA; Eunice Chu, ACCA; and Buryprased Jambunathan, CFA FRM

Tap, swips, wave. Technology has mad it so wandrfuly easy
1o spend cur imvisible money.

Vihen e thelast ey il money from an ATHY

(COMMON CHALLENGES

Despite these variations acrss jurisdictions allorie payment
businesses around the gib feoe common chalenges One

transaction, but hchal ing geagraphic boundzries, which
it graduslly has become less critical and thus less common. hnnguppmumyhmaim more corvoluted ta issuee. Anather
illing to bet that if your bank account of society. Satisfying

veconds from this yeer with that of even five years ago, the
frequency of which you entered a PIN o received cashwaud
have been markecly higher back then.

the on-demand needs of consumers creates more intense
pressure on hardware infrastructure, which also mesns much
‘grester apportunity costs for any downtime.

It makes sense Why aven batherwith aubare
smartphane-anabled ewallets at your dizposal? Vounat
but alsn

bypass the inconvenience of camying notes and coinz. Online
transactions (which include mobile payments) have changes!
the way we pay for goods and services in our daily ives.

Df caurse, online payments are nathing naw. Amazan has
depended on them since 105 when itwas just avitual

bookstore. PayPal lsunched its money transfir senvices in 1009,

But it is onlywith the advent of 4G mobii communication

o
that the oniine payments business model has come to the
fore Companies in this space need no langer rely on the legary
structure of credit card vendors, conventional retail banks, or
even desktop computers

ANONUNIFORM TREND

Then there. Evenif movi and
maore efficient service provider may reslize significant savings
in thalong run, stakeholdars in the ecosystem may still b
urmilrl;lnbeatm upfront charges. This is especially true:

to public which ofien
results in an incentive system skewed toward the short term —
‘one ahways focused an the next quarterly earmings report.

Finaly, there's the challenge of sacurity. Akhough encryption
technalogy i improving by leaps and bounds, £ too i the
hacking capatility of criminals. And in aworkd inwhich many
procksim that*datais the naw oil* issues of privacy and
potential theft of sensitive information are two significant
izsues that the industry faces.

(CASHLESS IS WORTH TRILLIONS

Physical cach may b faling by the wayside, but the amaunt of
monay flowing through  myriad o digital channels continues

Although th i toward
peyments increasingly ubiguitous. the pace: format. and depth
of coverage vary quite widely across jurisdictions. Consider
Sweden & developed nation on track to becoming en simost
entirely cashless society by 2022 Only about 0% to 15% of

toincrease Total digital payments by consumers
alone (exciuding business-to-business) reached US54 trilion
in 2019 and s estimated 1o hit USSE7 trlion by 2023, equsting
0@ compound annusal growth rate of about 12 8%

o R e ofthe

paint-of sale purchases made by hausehlds hand
mary merchants na longer accapt it at all. The same can be
ssid of payments made in Chine: those who Lsa notes and
CONS are mosty tourists.

Thet said a few notable outliers emong the industrial nations.
remain highly cash-centric, such as Germany and Japan. About
0% of Gemen household i o sl purchases re il
I Japan, the larg is worth Y500
[atmlmrn ing residents have little choice but tolug

monurifarmity of the cashless trend. Many lucrative untapped
markats remain Agingt thiz background,lets moveonta @
‘systematic framewark for anahyzing both the high-Javel and
nitty-gritty aspects of online: payment business.

Online payment i a term encompassing many different

around pisces of metal The ettachment to physical funds in
these countries, however, may reflect their recent traumatic

s such, stepone i to determine what specific
prodiucts and services a compary provides. Seewhether the
business s  paymart gatavay, digtslwallt, mcbia spp or

past rather than an nability technology.

CE Qualified N
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Than ask what this service
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UNDERSTANDING THE INVESTMENT FUNDAMENTALS

OF THE TELECOMMUNICATIONS SECTOR

ByAlsn Lok, CFA, Eunice Chu and Buruprasad Jambunathan

For investors exploring the telecommurications sectar, it
s important to be aware of the key econamic, operations!
and requistory factors influencing these fims. These not
cnly vary from cauntry to country bust aisa from company
to campany, depending an the kind of service that i

bengprcrvxled fied ine. mobic o2 cominaton of the

DEMAND DRVERS

g
in tha telecom senvices space. For mabile npemrmms
tands to he non-discretionary but at the same time still
talativaly elastic. In short. price sensiiviy is an important

by the
quwlh in data and the proliferation of online services Far

operators in devaloping markets, lower
offerlong-term opportunities. Meamwhils for operators in
the developed world, staying relavant by keeping pace
with technological advancements is vital In general the
‘sector is marked by intense competition. hefty capital
‘expeniiture requirements (at lesst historically) and
rigorous regulatory intrusion

the extent from
new-age cervices anzhled by digitaisation. These include
unified messaging, collsboration and contant genration,
anda. - a

profound impact on revenuz prospects.

Alsa, the appesl, range, and quaily of  senvice offering
are oitcal How well  fiecHine operstoris positioned can
g the profileof end users, and the

Thare are.

STAIShare Pidex, wi
54286 billon, and they accounted for 5% of the index s
&3] Jan 2018+, 0f thethee. SingTel s the largest
canstituent compeny, representing sbout 80% of the
Singapure lelecommunication sector by market
captalisation

Inthe mobile segment, the operating outiook is influenced

by the mix of revenue by use type (for intance retail

versus corporate), data usage and by billng arrangements

{pre-paid or subscription). More recently, mobilz has been

taking a growing share of ttal dta consumption However,
hicle pie = growing;

g
of they have
gleaned from customer behaviour

MARKET POSITION
The opereting landscape for telecom companies is

eviranment Investors should examine barrers o entry,
inaddition to the ease with which existing ivalfims can
compete. The number of operators in the market has &
bearing an performance. There may be arly a few competing
businesses orthe market could be ipe for cansolidation.

Of course. the mechanics of the sector are not purely
dependent on supply-anc- demand perameters The fole
of the requlator is essential fiom both competition and

the agenda of a requistory biody, and an operatar may
be obliged to fuli specific technologicalor coverage
tequirements. The structure of the telecoms martet &
changing, and the consequences of increased competition
from OTT (over-the-top) services such as Skype or
WhatsApp raquite manitoring
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SEMICONDUCTORS
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UNDERSTANDING THE INVESTMENT FUNDAMENTALS

OF THE SEMICONDUCTOR SECTOR

ByAlznLak, CF&; Eunice Chu, ACC,; and Buruprased Jembunathan, FIM

One sure- fire way to kill any technology-related
conversation s to talk sbout vacuum tubes. Bear with us
though, hecatsse they'e increcibly important. Before there
were semiconductors in aur electronic gadgets, we used
vacuum tubes Both vacuum tubes and semiconductors
carriad out the same function, but the vacuum tube was
amanster that requied immense physical space and
energy. And at ts height. the vacuum tube technology was
employed in the ENUAT, the words first digital computes
buitin 1946. It weighed over 30 tons, consumed 200
Kilowatts of electricity, but was somawhat unreliable

Semicanductors changed all that. The chip that powers
your mabile phone and computeris made possible

with semiconductore, which sre minute and consume
significanty less power compered 1o vacuum tubes
Without these ingenious semiconductors, there would be
nointemet. no tech giants. o intermationsl space stations
and definitely no Facebook. Simply pur, they alloved us to
progress into the information age.

“Today samiconductors cantinue to drive our digital sconomy:
curincreasingly technolagy-reliant society needs even mare
ciruits, chipa, and microchips. Semicanductars are also the
foundation of the *Industrial Revolution 4.0° 33 necessary
companents of the grawing number of smart production
faciities connected with the Intemet of Things (loT).

In this investment framewark, we wil first take yau on
an exploratory journey thiough the global semiconductor
incustry landscape. now warth aimost U55500 bilion in
annual sales. Thereafter, wewil procsed to give you an
analytical framework to assess investment oppartunitiesin
this sector

A COMPLEX GLOBAL ECOSYSTEM

Ina nutshell, the semiconsuctoevalue chain comprises six
stages, beginning with research and development, followed
by design, manufacturing, assembly, testing and packing, and
finally. distribution. This is & complex value chain spanning
different continents; n fact. a giobal RED cum supply

chain ecosystem is how the industry is organised, as it is
impossible forane country to try to house allsi stagesina
single location and excel et every stage

n the demand side. consumers unceasingly insist on
more features, greater relizhlity, and higher speed This
has resuited in higher RED expenditure (RED on average
consumes about 15% to 20% of revenue) in a bid to improve
on current modets. On the supply side. fierce competition
dictates that the ventusl manufacturing, testing,
assembling, and packaping must be of sufficient scale to
enjoy low it cost.

Satisfying both criteria requires completely different sets of
Ingistical infrastructures, not to mention human resources
=nd working environmentz. And this i< why chip designers
such as Intel, AMD, andARM are in the US Siicon Valley,
whereas manufacturers and assembly lines like Focann
and Fleonics are in China. The industry has optimised
production thiough  globall interdependent ecosystem
that pacls up the best each country or econcmy can offer.
However.this arrangement may change in the future
fallowing tha US ban on Chinais technology champion
Huawei. Chinese companieswil definitely attempt to develop
their awn chips and machines that manufacture these chips
including chip designing capabiliies

ASHIFTING LANDSCAPE

In adition to being complex &nd in production in muliple
continents, the industry is also far from static. Currely
integrated devica manufacturers (IDM) such 2z Intel, Micron,
and Samsung continue to dominate the landscape. However,
fabless foundiies (which focus exclusively on design while
outsousing fabication) such as AMD, Qualcomm, and
Broadcom are siowly but surely evolving into a force to be
reckoned with. Tis shift is inevitable s products become
ever more sophisticated, increasing the need for further
specialization.

%< CFAInstitute
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ONLINE PAYMENTS SECTOR

UNDERSTANDING THE INVESTMENT FUNDAMENTALS

OF THE ONLINE PAYMENTS SECTOR

By Alan Lok, CFA; Eunice Chu, ACCA; and Buryprased Jambunathan, CFA FRM

Tap, swips, wave. Technology has mad it so wandrfuly easy
1o spend cur imvisible money.

When was the last time you withdrew monay from an ATM?
This used to be the quintassential financial transaction. but

it gradually has become less critical and thiss Iess comman
We'd be willing to bet that if you compared your bank account
reconds from this yearwith the of even five years ago, the
frequency of which you entered a PIN o received cashwould
have been markedly higher back then.

Itmakes sense. Why aven botherwith cash when you have
smartphane-enabled e-wallets at your disposal? Younot
only sa/e time fiom queuing for your tum at theATM but als
bypass the inconvenience of camying notes and coinz. Online
tranzactions (which include mobile payments) have changed
the way we pay for goods and services in our daily ives.

Df caurse, online payments are nathing naw. Amazan has
depended on them since 105 when itwas just avitual

bookstore. PayPal lsunched its money transfir senvices in 1009,

But it is onlywith the advent of 4G mobil communication
coupledwith the simuitaneous prolferstion of smartphones.
that the oniine payments business model has come to the
fore Companies in this space need no langer rely on the legary
structure of credit card vendors, conventional retail banks, or
even desktop computers

ANONUNIFORM TREND

Aithough the general trend today is taward making cashless
peyments increasingly ubiguitous. the. format. and depth
of coverage vary quite widely across jurisdictions. Consider
Sweden & developed nation on track to becoming an almast
entirely cashless society by 2022 Only about 0% to 15% of
pint of sale purchases made by households Use cash and
many merchants o longer accept it at al. The same can be
ssid of payments mada in China: those who usa notes and
coins are mostly tourists.

Thet said a few notable outliers emong the industrial nations.
temain highly cash-centic, such as Bermany and Japan. About
BO% of German househald point-of- urchases are still
made using cash In Japan, the kergest coin is worth ¥500
(=bout USSE), maaning residents have littie choice but to lug
around pieces of metal The attachment to physical funds in
these countrias, however, may reflect theif facent traumatic
past rather than an inability to embrace new technology.

CE Quallfied
e o CFA Institute

COMMOM CHALLENGES

Despitz these variations across jurisdictions, all online payment
businesses around the globe face comman challenges. One
such challenge is disappezring geographic boundaries, which
bring opporturity but also more convoluted tar iesues. Anather
is theincreasingly real-time nature of society. Satisfying

the on-demand needs of consumers creates more intense
pressure on hardware infrastructure, which also mesns much
grester cpportunity costs for any downtime

Then there are switching fee=. Evenif moving to a newer and
more efficient service provider may realize significant savings
in thalong run, stakeholdars in the ecosystem may still b
urwiling to besr the upfront char This is especially true

for companies beholden to public shareholders. which often
results in an incentive system skewed toward the short term —
‘one ahways focused an the next quarterly earmings report.

Finaly, there's the challenge of sacurity. Akhough encryption
technalogy i improving by leaps and bounds, £ too i the
hacking capatility of criminals. And in aworkd inwhich many
procksim that*datais the naw oil* issues of privacy and
potential theft of sensitive information are two significant
izsues that the industry faces.

CASHLESS IS WORTH TRILLIONS

Physical cash may be falling by the wayside, but the ameunt of
money flowing through a myriad of digital channels continues
toincraasa Total worldwide digital payments by consumers
alone (exciuding business-to-business) reached US54 trilion
in 2019 and is estimated o hit USSE.7 trilion 23 equating
10.a compound annual growth rate of about 1283

This impressive grawth rate highlights the upside of the
monurifarmity of the cashless trend. Many lucrative untapped
markats remain Agingt thiz background,lets moveonta @
systematic framawark for analyzing both the high-Javel and
nitty-gritty aspects of online payment husiness

HICHING DOWN

(Oriine paymert is a term encompassing many diferent
subcategaries. As such, stepone i to determine what specific
prodiucts and services a compary provides. Seewhether the
business is 2 payment gataway, digital wallt, mabi app. or
a combination of these s Then ask what this senvice

Ths e i for LD CE crocts ekt uieines
of e 38 sty Contiasing Ecarin Brogam.
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UNDERSTANDING THE INVESTMENT FUNDAMENTALS

OF THE TELECOMMUNICATIONS SECTOR

ByAlsn Lok, CFA, Eunice Chu and Buruprasad Jambunathan

Forinvestors exploring the telecommunications sector, it
s important to be awere of the key econamic, operational
&nd requlstory factors influencing these firms. These not
caly vary from country to country but slso from company
to campany, depending on the kind of service that is
being provided - fixed line, mobile or a combination of the
twa. Common to all are the opportunities ffardd by the
growth in data and the proiiferation of online services Far
operators in devalaping markets, lower penetration rates
offerlong-term opportunities. Meamwhils for operators in
the developed world, staying relevant by keeping pace
with technological advancements is vital In general the
‘sector is marked by intense competition. hefty capital
expeniiture requirements (at least historically) and
rigorous regulatory intrusion

Thare are three listed telzcommunication stocks in the FTSE
STAN-Share index. with a net market capitalisation of
‘552856 billion, and they accounted for 7.5% of the index as
&t 31 Jan 2018*. Of the three. SingTel is the largest
constituent company, representing ebout 80% of the
Singapore telecommunication sector by market
capitalisation.

DEMAND DRVERS

The degree of price elasticity of demand is a notable issue
in the telecom services space. For mobile operators, this
tends to be non-discretionary but at the same time still
talatively elastic. In short. prica sensitivity is an important
metric to consider.

Dfincreasing importance is the extent of cantribution from
age services enabled by digitalisation. These include

ging, collaboration and content generation,
&nd acompany’s positioning in these araas can have a
profound impact on revenue prospects.

Alsa, the appesl, range, and quaily of  senvice offering
are crtical. How well  fcecine aperator i positioned can
be gauged by examining the profile of end usars, and the
tavenue spit betwesn voice and data.

In the mobile segment, the operating outiock is influenced
by the mix of revenue by user type (far instance retail

versus corporate), data usage and by biling amangements
{pre-paid or subscription). More recently, mobile has been
taking a growing share of total data consumption. However,
the whole:pie s growing; usage of data has increased
considerably acosa the board, and comparies are thinking
of ways to harvest and monetise tha information thy have
gleanad from customer behaviour

MARKET POSITION

The opereting landscape for telecom companies is

heavily influenced by both competition and the reguiatory
enviranment. Investors should examine bariers to entry,

in addition to the ease with which existing ival fimms can
compete. The number of operators in the merket has 2
bearing on performance. There may be orly a few competing
businesses, orthe market could be ripe for consolidation.

Of course. the mechanics of the sector are not purely
dependent on supply-and demand parameters. The role

of the requlator is essential fiom both competition and
licensing perspectives Pricing can be influenced by

the agenda of a regulatory bidy, and an operator may

be abiiged to fulfl specific technological o coverage:
requirements. The structure of the telecoms market is
changing, and the consequences of increased competition
from OTT (over-the-top) services such as Skype or
Whatspp fequirs monitoring
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