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The purpose of this work is to find out how different industries in the IT sector have be-
haved in the stock market of the United States. The material to be usedfor researchis from
2003 to 2021. The six industries in the IT sector are represented by the industry indces of
companies listed on the S&P 500.The stocks are divided into industries according to The
Global Industry Classification Standard. As expected, there is a strong correlation be-
tween industries, due to their interdependence in business activities. The stock market
development of the industries has been studied with relevant indicators that also take risk
into account. The most successful industry is technology hardware, storage & peripherals.
The results show that the whole sector has done well in the 21st century and managed to
achieve the highest weight in the S&P 500 index, and many of the world's most valuable
companies come from the IT sector. The success of the IT sector and related factors hay
been comprehensively opened in the sector review.

In the study r egression analysis isconducted to explain the successof the industry
indices. The degree of explanation is tested against factor models.The factor models used
in the study are FamadFrench three-factor model, Carhart four -factor model, and Famad
French five-factor model. The study finds statistically significant alpha coefficients from
the used factor models, but their statistical significance is low. As a result, factor models
cannot be used to achieveexcess returnsin the selected industry indices. The explanatory
rates of the models are close to each other and the addition of factorsdoes not make a
significant improvement in the explanatory rate of the model.
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Taman tyon tarkoituksena on selvittdd kuinka IT -sektorin eri toimial ojen osakkeet ovat
kehittyneet Yhdysvaltojen osakemarkkinoilla. Kaytettava aineisto on vuodesta 2003
vuoteen 2021 asti ja koostuu IT-sektorin siséltdmistd kuudesta eri toimialasta.
Toimialaindeksit pitavéat sisallaan S&P 500 listttuja osakkeita, jotka méaaritellaan The
Global Industry Classification Standard in mukaisesti kuuluvaksi tiet ylle toimial alle.
Toimialojen valilla on odotetusti vahvaa korrelaatiota, koska toimialojen liiketoiminnat

littyvat toisiinsa ja ne taydentavat toisiaan tuotteiden seka palveluiden osalta.

Toimi alaindeksien osakemarkkinakehitysta on tutkittu relevanteilla mittareilla jotka

ottavat myds riskin huomioon. Toimialoista parhaiten on menestynyt technology
hardware, storage & peripherals. Tuloksista huomataan, ettd koko sektori on menestynyt
hyvin 2000-luvulla ja onnistunut saavuttaamaan suurimman painoarvon S&P 500
indeksissa. Taman lisdksi moni maailman arvokkaimmista yhtidista tule e juuri IT -
sektorilta. 1T-sektorin menestysta ja siihen liittyvia tekijoitda on avattu kattavasti

sektorikatsauksessa.

Tutkielmassa toteutetaan regressioanylyysi toimialaindeksien ja faktorimallien
valilla, tarkoitus on tutkia kuinka paljon fakto rimallit pystyvat selittdmaan eri toimialojen
kehityksesta. Tutkimuksessa kaytetyt faktori mallit ovat Faman ja Frenchin kolmen
faktorin malli , Carhartin neljan faktorin malli ja Faman ja Frenchin viiden faktorin malli .
Tutkimuksessa havaitaan tilastollisesti merkittdvid alphakertoimia kaytetyilla
faktori malleilla, mutta niiden tilastollinen merkittavyys on heikolla tasolla. Taten
faktori mallien avulla ei voida saavuttaa ylituott oa valituissa toimialaindekseissa. Eri
mallien selitysasteet ovat hyvin lahella toisiaan ja faktorien lisdamisella ei saavuteta
merkittdvad parannusta mallin selitysasteeseen.
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1 INTRODUCTION

1.1 Motivation

The information technology (IT) sector is one of the fastest evolving business ar-
easand it provides the basis for almost all other sectors. IT sectorincludes many
different types of business models which allow great growth opportunities. Ac-
cording to the predictions before 2023 half of the worldwide GDP is generated
by digitally transformed enterprises . (IDC FutureScape, 2019)The study con-
ducted for the investment banking industry found out that the companies which
invest heavily in IT innovations outperform their industry peers in the stock mar-
ket. IT investments can streamline operations, reduce manual processesand cre-
ate savings This effect has been visible in many different industries, especially in
traditional business models where the amount of manual work ha s been bigger.
(Boasson & Boasson, 2006)

The information technology sector has been one of the most successful sec-
tors from year to y ear in terms of stock market development and weight in indi-
ces.In addition to this, it has developed existing services as well as created many
new ones. With the development of the IT sector, the nature of the whole econ-
omy has changed. The development of the IT sector has automated many pro-
cesses and entire jobsHowever, according to forecasts, we are only at the begin-
ning when artificial intelligence and machine learning will be able to take devel-
opment considerably further than at present. While develo pment will reduce jobs,
it is not a negative thing, in the long run , the work shifts to different areas which
are more complex. (Afonasova et al., 2019; IDC FutureScape, 2019)

1.2 Research questions

The purpose of the thesis is to go through the extensive field of the IT sector and
its different industries, clarify their correlation and interdependence . The re-
search examines the success of the industries and answers the research question
How have the industries performed in the IT sector during t he past 18 years?The
guestion is answered by getting acquainted with the stock exchange behavior of
industries by many different indicators . The second research question addresses
the explanatory power of factor models behind the success of industries. What is
the degree of explanation of factor models behind the success of different indus-
tries in the sector? Factor models have a different number of explanatory factors
thus in addition to this, it will be seen whether better results are obtained by in-
creasing the number of explanatory factors. Factor models are also used to see
whether the IT sector has achievedexcess returns taking into account the risks
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described by the factors. Besidesfactor models, research has been continued with
vector autoregression to detect interdependencies between industries.
The thesisis done by presenting relevant theories from the area of finance,
using them to interpret and evaluate the results. The source material is carefully
selected based on its relevance to thestudy. Sources are estimatel for example
the number of citations, the reputation of the authors, and the publication jour-
nal's relevance is evaluatedpublicaton f or umés si gni fi cance | evel
In support of research questions, the IT sector ard the interdependence of its in-
dustries are discussed extensively and internal factors in the IT sector are pre-
sented broadly .

1.3 The structure

The structure of the thesis is following, chapter two includes the framework for
the study, the chapter opens the @mposition of the IT sector and dynamics be-
tween the actors. Chapter three presents the relevant theories related to the con-
ducted study. Chapter four opensin more detail the used data setand method-
ology. Chapter five summarizes and interprets the results and examines the un-
derlying causes.
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2 FRAMEWORK

S&P Dow Jones Indiceshave created S&P 500stock market index in 1957. S&P
500 tracks the stocks of 500 largecap United States (U.S.) companies. It is a float-
adjusted market-cap-weighted index that is widely regarded and provides the
comprehensive benchmark of the stock market in the United States. The total
market capitalization for the S&P 500companies is 334 trillion USD as of Decem-
ber 31, 2020S&P 500index is generally seen as the market portfolio for the U.S.
market. Individual investors and mutual funds are comparing performance to
the index. From 1957 to 2020 it has had nominal annual returns of 11,79%(S&P
Dow Jones Indices, 2021)

In 1999, MSCI and S&P Dow Jones Indces developed the Global Industry
Classification Standard (GICS). According to GICS, there arefour different levels
of hierarchy in the classification, presented in figure 1. The purpose of the GICS
IS to provide a clear and efficient tool for investment uses and for following the
evolution of sectors. Companies are classifiedinto the categories quantitatively
and qualitatively. Each company can be only part of one subindustry according
to its principal business activity . Factors that affect
the classification are revenue by segmentsgearnings, and market perception . Pro-
filing companies to individual categories is challenging because many of the
companies from the IT sector are growing rapidly and trying to expand their
product and/or service portfolio to the other industries in the sector. Classifica-
tions are revised annually and updated if necessary. (The Global Industry Clas-
sification Standard, 2021)

GICS

11 SECTORS

24 INDUSTRY GROUPS

69 INDUSTRIES

158 SUB-INDUSTRIES

Figure 1 Global Industry Classif ication Standard (The Global Industry Classifica-
tion Standard, 2021)

each

c



2.1 Information technology sector

Information technology is based on an older term electronic data processing
(EDP), during the 21st-century computers have become so close to oureveryday
lives that this has become new normal. It is rare that information is handled, pro-
cessed, and stored manually in 2021. From éctronic data processing society is
moved to an era of information and communications technology (ICT). The ways
to communicate have evolved during recent decades and communication via
electronic devices has become part ofeveryday life. This leads to the term infor-
mation technology (IT) which is the most common term to describe the nature of
the sector.

Under the GICS there are 11 sectorsin this study, the information tech-
nology sector is the subject of research The IT sector is divided into industry
groups and industries which specif y the business areasnto more exact categories
presented in table 1.In the conducted study , these six industries from the IT sec-
tor are the key elements.

Table 1 The information technology sector (The Global Industry Classification
Standard, 2021)

Sector Industry group Industry
_ IT services
Software & services
Software
Communications
equipment

Technology hardware,
storage & peripherals
Electronic equipment,
instruments &
components
Semiconductors &
semiconductor
equipment

_ Technology hardware &
Information technology equipment

Semiconductors & semi-
conductor equipment

Industries are divided into sub-industries which are represented in table 2 When

the industryds | ine of Dbusi neisdsstriesssThavi de it
sub-industry is the lowest level of GICS classification for the individual stocks.

For the IT sector, there are 13 different sub-industries, names of the sub-indus-

tri es specify the industries to more specific categories which help to understand

the overall picture .
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Table 2IT Industries (The Global Industry Classification Standard, 2021)

Industry Sub-industry
IT Consulting & Other Services
IT Services Data Processing & Outsourced Services
Internet Services & Infrastructure
Application Software
Software

Systems Software

Communications Equipment

Communications Equipment

Technology Hardware, Storage
& Peripherals

Technology Hardware, Storage & Periph-
erals

Electronic Equipment, Instru-
ments & Components

Electronic Equipment & Instruments
Electronic Components
Electronic Manufacturing Services
Technology Distributors

Semiconductors & Semiconduc-
tor Equipment

Semiconductor Equipment
Semiconductors

Each subindustry has specific rules on what kind of stocksit can include. Defi-
nitions for sub -industries are shown in table 3. The table also provides infor-
mation on how wide the IT sector it is. GICS has found clear processes foistock
classification, and this system provides specific information for stock market pur-

posescomprehensively.

Table 3 Subindustry definitions (The Global Industry Classification Standard,

2021)
Sub-industry

Definitions

IT Consulting & Other Services

Providers of information technology and systems integration services not
classified in the Data Processing & Outsourced Services Subindustry. In-
cludes information technology consulting and information management
services.

Data Processing & Outsaurced
Services

Providers of commercial electronic data processing and/or business pro-
cess outsourcing services. Includes companies that provide services for
back-office automation.

Internet Services & Infrastructure

Companies providing services and infrastructure for the internet industry
including data centers and cloud networking and storage infrastructure.
Also includes companies providing web hosting services. Excludes compa-
nies classified in the Software Industry.

Application Software

Companies engaged in developing and producing software designed for
specialized applications for the business or consumer market. Includes en-
terprise and technical software as well as cloud-based software. Excludes
companies classified in the Interactive Home Entertainment Sub-Industry.
Excludes companies classified in the Home Entertainment Software Sub-
Industry. Also excludes companies producing systems or database man-
agement software classified in the Systems Software Sublndustry.

Systems Software

Companies engaged in developing and producing systems and database
management software.

Communications Equipment

Manufacturers of communication equipment and products, including

LANs, WANS, routers, telephones, switchboards and exchanges. Excludes
cellular phone manufacturers classified in the Technology Hardware, Stor-
age & Peripherals SubIndustry.
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Manufacturers of cellular phones, personal computers, servers, electronic
Techno|ogy Hardware Storage computer components and peripherals. Includes data storage components,
. ! motherboards, audio and video cards, monitors, keyboards, printers, and
& Perlpherals other peripherals. Excludes semiconductors classified in the Semiconduc-
tors Sub-Industry.
. . Manufacture rs of electronic equipment and instruments including analyti-
EIECtromc Equment & |nStrU- cal, electronic test and measurement instruments, scanner/barcode prod-
ucts, lasers, display screens, pointof-sales machines, and security system
ments equipment.

Manufacturers of electronic components. Includes electronic components,
connection devices, electron tubes, electronic capacitors and resistors, elec-

EIeCtronlC Components tronic coil, printed circuit board, transformer and other inductors, signal

processing technology/component s.

E|eCtr0niC ManUfaCtUI'ing Ser' Producers of electronic equipment mainly for the OEM (Original Equip-
ViceS ment Manufacturers) markets.

Distributors of technology hardware and equipment. Includes distributors

Techno|ogy Distributors of communications equipment, computers & peripherals, semiconductors,

and electronic equipment and components.

Manufacturers of semiconductor equipment, including manufacturers of

SemicondUCtor EqUipment the raw material and equipment used in the solar power industry.

H Manufacturers of semiconductors and related products, including manu-
SemlcondUCtorS facturers of solar modules and cells.

In table 4 industry representation is presented, it shows the number of
stocks and the market values of the indices. All the stocks are constituents of the
S&P500 index The period for this is 01.05.200320.01.2021 It is remarkable how
much the balances of the industries have been varying over time. Considering
the number of shares, at the moment IT services are representing the majority but
the semiconductor industry has had the largest weight during the period. Meas-
ured at market value the software industry has been the most dominant, its high-
est value, averagevalue, and the latest value are the largestamong the industries.
The size differences between the industries are huge representation of smaller
industrie s corresponds to only about one-tenth of the largest. According to the
latest numbers, electronic equipment and communications are the least repre-
sented, and the weight of electronic equipment is the lowest of the industries in
general over the period. The communications industry is steady in size through-
out the period while in turn , the size of others has grown, and they are currently
well above average. Market values are presented in billions of USD.

Table 4 Industry representation

NE?ubig;?f Communications IT Services Software  Hardware EE(ET;?]ZE Semiconductors sgézcstg? T
Average 7,98 14,25 13,48 8,83 5,93 17,33 72,61
Min 4 10 11 6 3 15 65
Max 14 22 17 12 10 20 83
Latest 5 20 15 7 9 18 74
Marlg(;ri;/slsue in Communications IT Services Software  Hardware ;ﬁ%ﬁglﬁt Semiconductors S&;Pe;(c))(r) T
Average 267 513 742 694 65 483 3088
Min 167 62 230 294 16 140 1030
Max 397 1741 2805 2281 203 1784 8862
Latest 259 1690 2718 2208 203 1784 8862
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In the IT Servicesindustry correlation between the number of companies and
stock market performance has been high shown in figure 2. The number of eg-
uities has risen in line with price development. This does not apply to other in-
dustries equally. W hen competition is fierce many industries have negative cor-
relations, which comes tothe number of equities and stock market performance.

800
24
700
21 600
500
18
400
15 300
200
12
100
9 0
< N $H o & o O Q SN N X O © A ® 9 O
Q O O N N Q N > > > > £ ¥ > £ Y > V
O S S S SO S S S MM S S N R M S

e Number of stocks ===|T Services

Figure 2 IT Services performance and number of stocks

The IT sector has grown through global megatrends throughout the 21st
century. The weight of the IT sector in the S&P 500 index has risen by more than
10 percentage points over the last 18 years. This change is significant and reflects
the strong growth of the sector in the economy. At the end of 2020, the weight of
the IT sector in the S&P 500 index was 261%. The weight of the IT sector has
been the highest of all sectors since 2008The growth of the IT sector is visualized
in figure 3, the period is from 2002 to the end of 2020 (S&P Dow Jones Indices
2021)

IT sector weighting of S&P 500

30%
25%
20%
15%

10%
2002200320042005200620072008200920102011201220132014201520162017201820192020

Figure 31T Sector representation (S&P Dow Jones Indices, 2021)
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2.1.1 Development of the sector

The datistic in figure 4 shows global IT spending is increasing from 2005 to 2@2.
A growth slowdown is visible in 2020due to the economic impact of the global
coronavirus pandemic. In 2020, however, not all actors reduced their IT budgets,

asremotewor ki ng created new and unexpected

pabilities. Global IT spending includes software, devices, sevices, data center
systems, and communication services The red trendline indicates how the slope
of the growth will continue. Information technology worldwide spending fore-
cast from 2005 to 202 in abillion U.S. dollars , years 2021 and 2022 arérecasted
spending. (Gartner, 2021)

Global IT spending 20068022
4 200
4 000
3800
3600
3400
3200
3000
2 800

2 600

Figure 4 Global IT spending (Gartner, 2021)
2.1.2From the end of the 20h century to the present day

According to the study by (Hagberg et al., 2016) digitalization is one of the most
significant ongoing transformations of contemporary society . It affects business
models and human everyday behaviour. Transformation is developing many
processes toa more efficient and scalable business model. Ways of consumption
are changing, and retailers try to provide consumers different kind s of digital
products and services. Society istransforming many different areas, but an aging
demographic in the developed countries slows down the change a bit. (Hagberg
et al., 2016)

The most visible transformation related to IT is the change in business
models. With interne t-based infrastructure, it is possible to provide new kind s of
services to the customers. These king of new business models are $iaring econ-
omy and platform economy. On the internet-based business wnner takes it all
mentality is a familiar term, first successful vendors manage to gain big market

dem
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shares and createa competitive edge that is hard to compete against. Initial op-
erators have a strong position in the market, and they buy competitors aggres-
sively within the early stage.(IDC FutureScape, 2019Digital technology has sig-
nificantly changed the speed of operation in the economy. In the 2020scustomers
expectall the servicesto be available immediately. (Afonasova et al., 2019)

The platform economy will change the nature of work and the structure
of the economy, sounds like a strong statement, but the argument is justified ac-
cording to Kenney and Zysman, 2016 New services are based onthe application
of big data, algorithms, and cloud computing which impresses the end uset
Companies that are known for platforms are for example Amazon, Etsy, Face-
book, Google, eBay. Their business is based on offering that platform for users to
connect with others via their service. Depending on the platform, the purpose
can be social or commercial Usually, the purpose is to connect supply and de-
mand in new ways, easier, faster, and cheaper. Existing jobs are béng redefined
and reorganized with these technologies in the future. Digital platforms also en-
able so-called mini entrepreneurship. These professions are the most popular
coveted professions for children, such as blogging, social media influencer, or
YouTubers. Under the platform economy is rising the idea of sharing economy.
The aim is to streamline existing processes and maximizethe utilization of the
products and services. Globally known operators in the field are for example
Uber and Airbnb . (Kenney & Zysman, 2016)

Estimating consumer behavior changes are the key factor for corporates to
achieve the best possible customer satisfaction which lead to the success of the
company in the longer run. The relationship between supply and demand is the
key factor, to create value for customers.Managing to identify an inefficient pro-
cess and provide an effective solution to it is the business idea.The pattern also
works the other way around, that first a service is created and interest in it creates
demand. In the digital world , the standards for products have changed dramati-
cally since the previous century . A w ell-known story is the transition of video
rental companies to the Internet. Previously, the customer drove to pick up one
movie from the store for a loan, looked at it and returned on tim e, paid for the
unit. By digitization of the above process has been achievedsignificantly better
customer satisfaction. Digitization will lead to better availability, a wider choice,

a lower price, a simpler process. The efficiency benefits the most the end-user,
the paying customer. The bestknown operator in the field is Netflix. (Lobato,
2019)

As a result of globalization, people around the world are beginning to use
the same servicesasthe benefit of many services is based on the number ofother
users in the service Currently , the most widespread services have origins in the
United States. Technology giants operate in almost every country in the world .
A good example of theseis the FAANG companies which are Facebook, Amazon,
Apple, Netflix , and Alphabet . In addition to these, Microsoft plays a Iso a signifi-
cant role in the global IT sector. Recently, concerns have arisen about the power
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of individual companies . Huge corporates have more power than states. For ex-
ample, Apple's market capitali zation is more than Swiss, Stockholm, South Koreg
or Frankfurt stock exchange. However, individual stock exchanges hold several
hundred s of different stocks. The change of the economy will be on our hands
and is determined by the social, political, and bu siness choices we make(Kenney
& Zysman, 2016)

Development and success are not all positive IT sector is known for tough
competition, which drives employers to offer unfavourable working conditions
for employees. According to the study, which is focused on India, IT workers are
pushed to do unusual working hours . This means weekly working hours are
more than other sectors and working hours can be demanded to do for different
tmezone. These factors have founded to have
The study found out that the situation is not on a sustainable basis, and it is
spreading to the other sectors as well which is concerning. In the IT sector, this is
a consequene of offshoring operations and operating with uncertain market con-
ditions. (Ghatak et al., 2016)The same situation does not apply in the developed
countries, the IT sector is known asone of the most permissive for flexible work-
ing hours. When the complexity of the work increases the importance of the
work -life balance increases at thesame relationship to remain productivity atthe
required level. In the developed countries IT sector companies keep key positions
and headquarter in the operative country, but many underlying processes are
moved to lower labor cost countries asabove-mentioned India. Companies from
the | T sector are capable to pay salaries
which leads to pushing workers to unfavorable working condit ions. (Costa et al.,
2004)

2.1.3Industry clusters

Companies from the same industry tend to cluster to the samegeographical area,
this has been beneficial for all parties. It generatessophisticated knowledge about
their industry and a chance to gaina competitive edge. Companies perform bet-
ter than average when they are surrounded by companies from the same indus-
try. The reason for this can be found in the collaboration in the manufacturing
chain. The area generatesan attractive atmosphere for the parties aslabor pool-
ing, proximity to suppliers, localized knowledge . One of the most famous clus-
tersis located in Silicon Valley, U.S, it got its name from the semiconductor in-
dustry in 1950. Close to 100 companies from the semiconductormdustry entr y to
the area and five of them were among the ten largest industry operator s. The
population of the area multiplied, and askilled workforce came to stay. (Klepper,
2010)

This movement made the basis for the Silicon Valley that we know today,
market leaders from the IT sector are linked strongly to this specific area. Entry -
level to the IT sector is low compared to many other industries. New firms are
founded in the area by employees who have ganed experiencein working with
market leaders. Clusters do not work out without disadvantages, IT sector is
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well -known f or its tough competition, which leads to a situation where compa-
nies from start-ups to multibillion companies are fighting against each other to
get the best labor to work for them. Which lead sto the growth of salary level and
prices of the whole area. (Klepper, 2010)

In the operations of today's IT companies, there is a noticeable concentra-
tion in certain areas these are calledtech hubs. Major factors influencing the hubs'
birth are the number of experts available, modern infrastructure , researchinten-
sive universities, and the number of investors. Currently , well -known hubs from
the IT sector areSlicon Valley, Sngapore, Toky o, Shanghai, Rhine-Main -Neckar
(Germany), Bengaluru (India), Tel Aviv , London, and Amsterdam . The same Sil-
icon beginning is repeated in the calling name of hubs, which speaks its own lan-
guage of copying unique conditions. However, the location of IT hubs does not
relocate all businesses to the same area, large IT companies locate their headquar-
ters in different locations because their location is often affected by tax issues
(KPMG, 2020)

2.1.4Importance of the IT investments

The availability and use of information systems and new technologies have been
growing year by year and they are merging to the part of the core business. Many
areas of business demand that the companies have working and updated systems
in use. (Dewett & Jones, 2001)According to t he study, innovative IT investments
have positive effects on thec o mp a styck grice. However, it does not mean
that all IT investments are positive for the company. With innovative IT invest-
ment, the company can achievea competitive advantage which cau sesa positive
stock price reaction. In the current environment, the choice is more challenging
than ever before because thenumber of available systems and solutions has in-
creased significantly. In the competitive market , it is necessary to have the latest
technologies in the use, otherwise, the company gives away a competitive ad-
vantage to the competitors. (Santos et al., 1993)

IT investments have become part of thec o0 mp a stsatégy. With a suc-
cessful system choice it is possible to gain an edge in the market. This effect can
be found for example from lower costs, increased quality, or efficiency. The big-
gest effecton competitive positioning comes from companies ' enterprise resource
planning (ERP) systens. I 't 1 s | ihoigtiendture whiclk &fécts market
positioning. With suitable systems responsivenesswith the customer is on their
own level which reflects the success(Santos et al., 1993Y he other sudy by (Bes-
sen, 2017)finds that the level of IT systems is set by the top four firms in each
industry . This leads toasituation where few major players in the industry set the
level of the whole industry 's profit margins.

Technological innovations are not alone the way to successin the business,
they are powerful tools to support thec ompany 6s business and opt
cesses to the latest levelThe same kind of companies can face different kind of
reality what comes to utilizing th e same IT system. Organizatiors come from dif-
ferent types of background s which causes differencesin the success othe system
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integration. IT systems are seen as a weapon, correctly used they are really pow-
erful but misused they can cause damageto the organization. (Powell & Dent
Micallef, 1997)

When the companies from the other sectors are investingin IT to utilize it
in their business activities, it has had a positive effect on the value of the firm.
The positive effect has been bigger with innovativ e IT investments. Although the
investments are zero net present value still, they are positive for compa nies' val-
uation. (Santos et al., 1993)T investments are seen as support of the core business,
investments to the IT have a strong positive relationship with sales, assets, and
equity, but not with net income. (Sircar et al., 2000)

The financial effects of the ERP systemare in the center but due to com-
plexity measuring the financial effects reliably is difficult. S tudies find conflicting
results on impacts, as ERP systems definition often becomes a problem. Large
ERPvendors as SAP and Oracle are able to provide all features by adding differ-
ent modules. Often companies have several different types of software for their
core needs For example, SAP provides 25 different modules as financial account-
ing, controlling , sales anddistribution , production planning, materials manage-
ment, quality management, human capital management, treasury, supply chain
management, customer relationship management Because of this, comparisons
are very difficult when companies have a very different number of modules at
their disposal. The study found an interesting fact that the longer ago an ERP was
initially implemented, the higher the overall firm performance was. This tells
about the complexity and as time goes on the usage becomes more efficient (Ni-
colaou & Bhattacharya, 2006; SAP, 2020, Wieder et al., 200&)ne of the most well-
known failures in ERP selection is conducted by Lidl, they spent several years
and an estimated 500 million euros on SAP deployment, however, canceling it in
the end because itwas not ready, and customization did not match what they
wanted.

2.1.5Investing in the IT sector

Stock market development for the industry indices from the IT sector are pre-
sented in figure 5, indices are presentedas total returns. A total return index

means the overall performance of the period, all cash distributions are reinvested
back to the underlaying stock, the most common of these is the dividend. The
period is from 01.05.2003 to 20.01.2021. The best indelxardware has returned
2305,05 %during the period. While the worst return was at electronic equipment

309,82 % S&P 500listed stocks from the IT sector provided 1079,89 %returns
when the whole S&P 500was returning 502,62 % All the returns are total return

series and do not include adjustments for inflation. In addition to electronic
equipment , only communications were returning under the overall market. A s a
whole can be concluded that the IT sector has been doing well throughout the
21st century.
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Figure 5 Stock market development of the IT sector industries

One reason the hardware index's success relative to otherindustries can
be interpreted is due to Apple's rise. Companies can be listed onlyin one industry,
even though their business activities have spread widely. As the hardware port-
folio has been performing the best, it can be discussed how much the effect Apple
has had. Individual success stories can distort whole industries. Apple's share
has grown from a very small to the most valuable company in the world during
the period under review. Thisreflectst he | T sector ds winner
Figure6pr esent s Appleds stock price versus
with two X -axis. These two chartsappear to be strongly correlated, with unity
throughout the period.
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In table 5the correlation between the sectors is presented.Data is based
on monthly returns from 1990 to 2017, according to GICSthere are 11 sectors but
only 10 of them are represented becausethe real estate sector was part of the
financials until 2016. IT sector hasthe highest correlation with ¢ onsumer discre-
tionary and the lowest with u tilities . These differences can be interpreted by dif-
ferences betweensectors The IT sector is classified as a sensitivesectorwith mod-
erate correlations with business cycles. In urn, the consumer discretionary sector
is cyclical, which means highly sensitive to business cycle peaks and troughs.The
utilit y sector is defined as defensive and thus its demand is weakest correlated
with the IT sector. (Morningstar, 2011) Products in the IT sector are important but
still strongly correlated with discretionary products. From this, we can interpret
that the development of the IT sector is favorable when the economy is doing
well, but in a downturn, these are deducte d, unlike the utilit y sector. Connection
to Masl owds Hierarchy of Need&ectoralsorralaecogni z
tion.

Table 5S&P 500 Sector correlation (S&P Dow Jones Indices, 2021)

Sector Information Technology
Consumer discretionary 0,71
Consumer staples 0,30
Energy 0,35
Financials 0,52
Health care 0,39
Industrials 0,66
Materials 0,54
Communication services 0,47
Utilities 0,16

Figure 7 presents astock market development for the sectors mentioned
earlier information technology, consumer discr