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Abstract

Based on the promising developments in Cloud Comguéchnologies in recent
years, commercial computing resource services fgmgizon) or software-as-a-service
offerings (e.g. Salesforce.com) came into existekt@e and more big name of high tech
firms move from their traditional business to Cldhdmputing business (e.g. Microsoft,
Google, Dell, HP, IBM...). However, the relatively alebusiness exploitation, participation,
and adoption of other Cloud Computing services rartiee main challenges. Previous studies
on competitive advantage and superior performaage demaonstrated that financial ratios
contain enough information to identify those reseuronfigurations most strongly correlated
with performance. In this research, we want-to-fitlwhich current resource configuration
and their impacts on competitive advantage. Becasgseould not directly observe the firm’'s
management capabilities, in this'research, we e@atamework to provide simple principle
to examine the management capabilities. From coaiparfinancial analysis, we conclude
that that knowledge management capability is @iitic performance of Cloud computing

business.



Abstract

FIREFHRRO R RATRAVEAN, TR, Rt R AR (A1 Amazon) 2k
HVEZ —FEARTS = & (40 Salesforce.com A=, R AGHEE S B AR i BG4 S R iR H A
R EHEER (4 Microsoft, Google, Dell, HP, IBM .). . #A1fi, FHBEISHRE3E
PH#E, 22, FmEHMES RIS & R, DIEROBIE LAY S SR R
HITEREZRBA, W5 b ool e A0 A5 JE A e v WA L A [ e A DA B RO PR B, FEAS
Wrerr, T B LT B R A E AR A L B R, RATRIMELE S

g2

=

BN FIRVEEERE ), AEAWITEH, TMMATE 7 —EHE2R, et sag =R, ot
FUEHRET) . TEtLE s, BelMaBa, HiakiE HEAE /) e e B B SR MR RS AT 5 6
o



Acknowledgement

It is a pleasure to thank to my supervisor, praessclassmates and friends, those who help

me to make this thesis possible.

First, | am heartily thankful to my supervisor, fassor TANG Ying-Chan, whose
encouragement, guidance and support from thelitatidne final level enabled me to develop

an understanding of the subject.

Second, | would like to thank Professor KANG Jinisto spent a lot of time on reviewing
my thesis and gave me many valued ideas and coraniextéo would like to show my
gratitude to Professor LIOU Fen-May, Professor Bbhg-He and Professor WANG Wei-

Mei those who reviewed and commended on my thesis.

Lastly, | offer my regards and blessings to alifafse who supported me in any respect

during the completion of the thesis.



Table of Contents

S I O PP [
ACKNOWLEDGEMENT ...t e e e e e e e e e e e e e e e e e e e nnnnnns i
TABLE OF CONTENTS ..o ermmm et e e e e e mmmn e e e e e e nnnn e e e eennes )Y
LIST OF TABLES e e ettt e e e et ettt e e e e e e e et e e e e e e eennn e e e e e ennnnnnns Vi
LIST OF FIGURES ettt e ettt e e e e e e et re e e e e e e e e e e e e e e e ennanaeas Vi
l. INTRODUGCTION .. it e e e e e e e e e e eneaa s 1.
1.1 Badk@iound. gl B . ... 1
1.2 | SBLLE iz i etns gl g et e 2
1.3 PUrPOSE Of rESCAICK ..cussmmssnmnsansvveee et ie st e et e e 3
Il. LITERATURE REVIEW ... 5
2.1 Definition of competitive advantage .........coeeeeereriiiieiierieeeeeeeeeeesesnnnns 5
2.2 Definition of cloud COMPULING ......uuvureenn et e e e e eeeeeeeeiaeees 9
2.3 Economic Value Added (EVA) ... 10
2.4 Resource-based VIEW (RBV) .......uuuuuiiiimnm ettt 12
2.5 Financial indicators and competitive advantage..................uvevveeennnnnn. 13
2.6 INAUSEIY OVEIVIEW ...ttt 14
2.6.1 Cloud Computing BUSINESS OVEIVIEW ..........commmererrnnnniaaanaaeaaaaeaeeeee. 14



2.6.2

3.1

3.2

3.3

4.1

4.2

4.3

4.4

REFERENCES

Cloud computing Market ...........couuvuiiiiieeereeee e e e e e 17

RESEARCH METHODS ... .o 21
Develop resource configuration model........coeeeeeeeeiiiiiiiiiiiiiiiiiiiiiiiinns 21
Data Collection and ProCesSiNg ...........ceeeeuuuuuuumeniiiiiieeeeeeeeeereeeeeeenennnnnns 25
Data Analysis Method ............coovviiiiiiiceceeecccs e 25
DATA ANALYSIS AND RESULTS ..o 27
Principle component analysis resultS.........cccccoeeeeeeeeieeiieeeeeeii, 27
Interpretation of PCAIESUILS ...t 82
Segregating Competitive Advantage and Competitigadvantage........ 30
Discriminant Function Analysis (DFA) w......ocommmevveiiiiiiieieeeeeeeeeeeeeeiinnns 33
CONCLUSIONS AND RECOMMENDATIONS ... 37
39



Table 1

Table 2

Table 3

Table 4

Table 5

Table 6

Table 7

Table 8

List of Tables

List of the definition of competitive advantage. wu........cccceeeeieeeieeeeeieiiiiieeiiinnne 9..
Comparison of different Traditional Performance BIE&S...............cccceeeeeeeenn. 11
List of 30 companies related to cloud COMPULINGIMRES...........cvveiiieiieeeeeeeneeenee. 26
Principal Component Analysis of Resource Configoret.................cccovvvvveennnnns 28
Descriptive statistics of the sample COMPaNI€S e ..ccevvvvvieiiiiiiiiiieeeeeeeee, 31

Ranks the top 10 companies related co cloud comgubiiisiness, and lists their

resource-related financial ratios during 2004 —80Q0Q.............ccccceciiiiieeieeeeeeeennn, 32
Group of competitive and disadvantage Company..............cceeevevreevrnnnniiieneenns 35
Discriminant analysis on advantaged and disadvaatéigms............................. 36

Vi



Figure 1
Figure 2
Figure 3
Figure 4
Figure 5
Figure 6
Figure 7
Figure 8

Figure 9

List of Figures

Global trends on “Cloud CoOmMPULING” .......coo oo 2
RESEAICH PIrOCESS .....oeiiiiiiiiiee ettt 4
Cloud Computing StACKING ......ccevuiiiiiiiiaeee ettt e e eeeeeaees 16
Cloud computing families and sub-segments offerings...............ccccevvviiiinnnnns 16
Justification factors for Cloud computing interest............cccccevvvvvivcciiinnnnn L 1
Expected impact of macro trends on Cloud compushgption growth.............. 18
Cloud computing maturity model (2009)...cc.comeeeerrriiiiiiiiiiiiiieeeeeeeeeee s 109.
Current and projected. size of SaaS, laaS and Pad@ts...............cccccceeeeeenennn. 20
Explanation of Sustainable Competitive Advantage................ccccceeeeeeininrnnenn. 24

vii



l. Introduction

1.1Background

The IT market is evolving quickly, driven by thereasing need for costs cuts and more
agile and effective business processes. Cloud congp{CC) emerged as a promising
computing model for providing utility-based, on-damad IT infrastructure services for

anyone, anywhere and anytime.

The developments realized in the past few yeacsimputing techniques, especially in
Grid computing, enabled the emergence of numerenmpating models: Utility computing,
ubiquitous computing, cyber-infrastructure, e-sceere-infrastructure and, above all, Cloud
computing. Although many believe that these Cloadeual technologies hold the potential to
revolutionize the Internet, actual adoption of Gl@omputing services in industry and
business is still way under expectations. It sedrasthe transition from classical enterprise
IT models to Cloud-based computing is still thegaist challenge in businesses and industry,

despite all the advancements that supported #msition.

This CC revolution is said to be the future of iflustry. That's why many IT giants can’t
say “no” to join the CC battle. It is also the Ipo¢ to attract many new comers to join in. In
this battle, some players build up their own ectesysnside the CC. It is determined that
Amazon is a pioneer in this battle for a long tiffikey are now dominating the CC market by
providing infrastructure service (Amazon Elastion@pute Cloud) (Deloitte 2009), revealing
some news of their future platform and develophgjrtend-used device (Kindle). Google
wants to build their own CC based on their existefnastructure (servers, data centers),
platform (Google Apps Engine, Android, Chrome),qoeral service (Gmail, YouTube), and

end-used devices (Nexus One). About the King ofté/iBmpire — Microsoft, even CC will



make their market of licensing products (Window#jd@) decreased, but they cannot stay

outside the game. They want their CC platform ser{iwindows Azure) can help the giant

become the King again. Some young players suclaesbeok is also taking the advantage of

stand on the giant’s shoulder (Infrastructure ofa&on Web Services) to develop their

services. We can see that in the cloud, giantshaseng from their traditional business to CC

business. Their competitive strategy, dynamic mament capabilities are a big question

mark.

GO ( ,aglﬁ’ t[‘ends cloud computing

Tip: Use commas to compare multiple search terms.

Searches Wehsites
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Figure 1

1.2Issues

Global trends on “Cloud Computing”

Source: Google, 2010
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Cloud computing business could be said the futéimeformation technology industry. It

attracts not only old IT giants but also new com&rsderstanding the management



capabilities and their competitive advantage sclseisiaot revealed by outsiders. Therefore,
clarifying the organizational management capabgitvould help both, the business and the

Cloud computing community, in accelerating adopaod creating sustainable performance.

Following the line of argument, this paper aimaa@dressing the following questions:

- What are the resource configurations among firnteiwicloud computing business?

- Which management capabilities are the most impottafirm’s performance?

1.3Purpose of research

In order to tackle these questions, this study ddikeé tofind the sources of competitive
advantages of the new business - cloud eomputidgee some managerial
recommendations. Source of data will be collectethfCompustat database. Those data will
be used to do with two analyses, to find out wiatsaurces of competitive advantage.
Subsequently, further data process will help usrdjgish how many firms are having
competitive advantage or competitive disadvant@ge.following is the study of the two

research purposes:

1) According to a subsequent literature review poirdetthe financial indicators, we
would like to find out if the management capaciym de measured as a major factor
in the use of these factors to test their operatiperformance.

2) With the results of literature review and empirie&perience, we will, through the
ability to view the different companies which hamhpetitive advantage, and thus to

make management recommendations to global clougheting business.

This thesis will be divided in several sectionstHa first section, we state the issues in

cloud computing business. Section 2, we will gotigh literature review of defining



sustainable competitive advantage and examinégiiamic on financial performanc
Section 3, we will provide general information ¢dud computing busines Section 4 we
propose a framework to develop a resource configamatiodel to reveal the competiti
advantage of firms; economic value added is thedgnt variable, and various financ
ratios are the explanatory variables. Section Jiepfhe configuration modto global

companies in cloud computing business, discusssa@mclude:

Background
& Issues
A\ 4
Literature
Review
\ 4
Industry
Overview
Selected
Financial
Indicators
A\ 4 I
q Data > Data. —»] Conclusion
Methodology | collection Analysis
Select
statistical
methods
Figure 2 Research Process



Il. Literature Review

2.1 Definition of competitive advantage

Porter (1985), in the book of “Competitive advamfadefines that competition is the key
to success in business, deciding the innovatidityral cohesion and implementation of
efficiency and overall performance-related actegtiadvantage is accounted for in any
environment. The basic premise of competitive athgalies in creating firm’s value in
excess of value-creating in the process of payiegbst of products with the value of the

buyers’ willing to pay the price.

Ansoff and McDonnell (1990) defined as a compangimpetitive advantage in
product / market scope in which has the qualigesl these qualities can bring with them
superior than other competitors, competitive positPorter (1985) defined a company’s
competitive advantage is relative to other competiand has superior performance to other
competitors in the long run. If the company cre&edse for customers, the company will be
able to gain a competitive edge, the.company mathiee kinds of strategies to provide
value, namely cost leadership, differentiation fowlis. Aaker (1989) believes that a
company owned assets and skills is the compangipetitive basis, providing to the
company's sustainable competitive advantage (S@é)ang-term. Barney (2001) believes
that when companies receive excess returns onflaghthke remuneration for the use of
resources greater than the expected value of thala@lue shall be economic profit that are
sources of competitive advantage. Hunt (2002) ercttmpetitive advantage is defined as an
enterprise's financial performance is better timalustry average, and better financial
performance is not equal to the classical theotyhef'excess compensation” or "economic

rent" concept, but "above" or "superior" to indysiverages.



Porter (1985) states that competitive advantagfeeisore of business success, which
determines the corporate culture of innovation sa@re execution and so on, with the overall
performance of the various activities are closelgted to competition policy so that
enterprises in basic industries to find a favorallepetitive position, while the goal is to
address the determinants of industrial competiiot establish profitable but also sustainable
competitive position. The basis for competitive aohage comes from, “it can create value for
customers” and earns the high excess value of pridecost. The competitive advantage
comes from within the firm’s product design, protioig, marketing and support operations
and many other independent activities, which firs B substantial contribution to the

relative cost position, but also constitute thests differentiation.

Ghemawat (1992) says that the value is the custaitierg to pay the price, excellent
value from "Lower prices and competitors consider@enefits, or to provide enough to
offset the unique benefits of its spread” . Becay@&n If the development of different firms
still need to keep the cost of similar competitbing, development of differentiated businesses,
unless the product quality and the cost of the prentan exceed the difference between
firms to get outstanding performance, so strategyhetter differentiation and lower cost
structure formed by two distinct competitive ed@keerefore, the purpose of competitive
strategy is the determinants of competitivenesshfeindustry and creates profit, but also a
sustainable competitive position, competitive adaga derived from the in-house product

design, production, marketing, transportation, pefelence activities.

Comprehensive definition of academics, this stugygests that competitive advantage is
the company through its unique capabilities andtasprovide valuable products or services
to customers, thereby enabling the company thastoitgpetitors in the market has a relatively

superior competitive position. Competitive advaetegdefined by scholars as follows:



Scholars The definition of competitive advantage

Porter (1985) A competitive advantage exists when the firm igabldeliver the
same benefits as competitors but at the lower(cost advantage), or
deliver benefits that exceed of those competinglpcts
(differentiation advantage). Thus, a competitiveaadage enables the
firm to create superior values to its customerssarerior profits for

itself

Aaker (1986) Enterprises to establish competitive advantagesedres a

sustained competitive advantage in nature, witbetlwharacteristics:

1, covering the industry, critical success factbeg should be an

important area for market advantage.

2, significant differences between competitors’ petitive advantage:.

3, must'be able to respond to the situation chaagesompetitor

behavior.
Bakos & Use of information technology can produce four sewf competitive
Treacy (1986)jdvantage:

1, to improve the operating efficiency and effeetigss.

2, developing inter-organizational synergies amddavelopment of

inter-organizational cooperation.

3, the use of IT technology to help product inn@rat

4, access to bargaining advantage.



Bamberger Competitive advantage is the only company in tlieistry to develop
(1989) and market on the status of the unique advantagsading: low-cost

and prices, better service, fast delivery, goodyena

Ansoff & Competitive advantage is an enterprise in its ptotimarket category

McDonnell possesses qualities, and these qualities can beactechwith other

(1990) competitors for the enterprises have a strong ctitiygeposition.
Barney In the implementation of value-creating strateggutting out of or in
(1991) relation to other competitors to adopt the samepohakers with a

better implementation of the capacity to meet qustoneeds, and
from the following three dimensions to observeCbst advantage 2,-

the difference and 3- large number of customembeie

Hill & Jones Competitive advantage means an enterprise's pefiseding the

industry average, better than the competitor's lmépes,
(1995)

Construction of four. general basis for competitdvantage:

1, better quality:

2, better efficiency

3, better innovation

4, better customer responsive

Sandy (1999)Competitive advantage is to obtain benefits frogirtrelations to eac

other can be more efficient in the market to compet

Barney Enterprises excess rate of return, on behalf oféheineration for the

(2001) use of resources greater than the expected valihe expected value



and the actual value of the difference shall banenoc profit

Hunt (2002) = Company's financial performance bedttan the industry average and
better financial performance is not equal to tlassical theory of the

"excess compensation™ but "above" or "superioihtiustry averages.

Table 1 List of the definition of competitive advage

2.2 Definition of Cloud Computing

Daryl Plummer (Gartner 2009) defines cloud compuén "a style of computing where
scalable and elastic IT-related capabilities acviged ‘as a service' to external customers

using Internet Technologies®. Cloud computing Ww#l includes five most important features:

(1) Service based: Consumer concerns are abstriaotegrovider concerns through

service interfaces

(2) Scalable & Elastic: Services scale on-demaratitbor remove resources as needed.

(3) Shared: Services share a pool of resourcesilid édconomies of scale.

(4) Metered by use: Services are tracked with ugsagfeics to enable multiple payment

models

(5) Internet Technologies: Services are delivehedugh use of Internet Identifiers,

Formats, and Protocols.

LuisM.Vaquero et al (2009) defines: Clouds arergdaool of easily usable and
accessible virtualized resources (such as hardwawelopment platform and/or services.

These resources can be dynamically reconfiguredijiest to variable load (scale), allowing



also for an optimum resource utilization. This pobiesources is typically exploited by a
pay-per-use model in which guarantees are offeyatidinfrastructure provider by means of
customized SLAs (Service-Level Agreement). Theoétatures that most closely resemble

this minimum definition would be Scalability, pagspuse ability model and virtualization.

2.3 Economic Value Added (EVA)

Economic value added has become a popular meafsiim® @erformance since the early
1990s. Stern Stewart & Co., which developed thertee, says it has worked with more
than 300 companies to adopt EVA procedures. The BitAe company is just a measure of
the incremental return that the investment eares the market rate of return. In simple
terms, it can be stated that EVA measures thetphbility net of cost of capital. As someone
has aptly remarked, ‘you only get richer if you@stmoney at a higher return than the cost of
money to you'. Everybody knows this but many seerfotget it.. Thus, EVA can be taken as
the net operating profit minus an appropriate cadog the opportunity cost of all the capital
invested in an enterprise. As such, EVA is an esgnof true economic profit or the amount
by which earnings exceed or fall short of the reggiiminimum rate of return that shareholder

and lenders could get by investing in other seiesrif comparable risk.

EVA is measured as a company's operating profttles cost of capital employed to produce

the earnings. Its basic formula is:

EVA = NOPAT-(WACC x IC)

Where: EVA = Economic Value Added

NOPLAT = Net Operating Profit Less Adjusted Tax

10



WACC = Weight Average Cost of Capital

IC = Invested Capital

The cost of capital (WACC) is thus the most impottaspect of EVA. Under the
traditional methods most companies appear to bigtgdste whereas in reality, they are not.
As Peter Drucker (1995) has observed, “Until athess returns a profit that is greater than its
cost of capital, it operates at a loss. Never niirad it pays taxes, as if it had a genuine profit.
The enterprise still returns less to the economan thdevours in resources... until then it does
not create wealth; it destroys it.” EVA takes tfast into consideration and states that
managers must pay for the capital they are uttizjust.as if it were a wage. From the Table
2, itis clear that traditional measure of corpena¢rformance does not consider cost of

capital in calculation of NOPAT whereas EVA inclgdle same.

Performance Computation includes
Measure Returns Invested Capital (IC)| . Cost of Invested Gépi
NOPAT YES NO NO
EPS YES YES NO
ROIC YES YES NO
ROE YES YES NO
Table 2 Comparison of different Traditional Pemiance Measurés

Source: Irala, L. R. (2005)

! NOPAT: Net Operating Profit After Tax, EPS: EamiRer Share, ROIC: Return On Invested Capital, ROE:
Return On Equity

11



EVA purports to have an advantage over other measafrperformance such as net
income because it considers the cost of all sowteapital--both debt and equity. In
addition, adjustments are made to the accountingoeus in the computation of NOPAT.
These adjustments include removing the effect ofmezurring charges such as extraordinary
events and capitalized research and developmernsgp, as well as advertising expenses.
These adjustments are intended to recognize tlgeteym benefit of the expenditures,

thereby measuring the company's current performarore accurately.

2.4 Resource-based view (RBV)

The resource-based view (RBV) asserts that-a famabtain sustainable competitive
advantage by holding strategic resources thatateble, rare, inimitable, and non
substitutable (Barney, 1986). The RBV further sfiegithat reseurces are important
antecedents to overall performance (Barney, 19%m€éffelt, 1984) and incomparable
sources of sustainable competitive heterogeneityden and among firms (Hoopes, Madsen,
and Walker, 2003). This framework has proven o&agwlue to strategic management and
marketing researchers investigating the sourcessthinable competitive advantage and
organizational survival (Adner and Zemsky 2006;dzaand Zajac 2001; Morgan and Hunt,
1999; Srivastava, Fahey, and Christensen, 2001 )d&&pite its rapid diffusion throughout
the strategy and marketing literature, scholariemge the RBV as being a tautological
theory—one that is generally unclear on how itdreclaim can be objectively tested (Priem

and Butler, 2001).

To address this weakness of the RBV, Powell (22002; 2003) suggests a Bayesian
epistemological approach. He redefines the detastianunidirectional proposition
“sustainable advantage generates superior perfaeias a probabilistic inference:

“sustainable competitive advantage is more probabiiems that have already achieved

12



sustained superior performance.” That is, the jibélitg of a firm’s competitive advantage is
conditional upon evidence of superior performafi@g and Liou (2010) generalize
Powell’s probabilistic inference as an antecedénésource bundle configuration and
dynamic learning capability. They postulate thatlevh firm’s specific resource

configuration and capabilities generally cannotbmprehended by outsiders, a firm’s
financial indicators such as operating revenueketahare, and stock prices capture a firm’s
superior performance. According to this inductingerence, the presence or absence of
competitive advantage implies causal relations gqmesource configuration, dynamic

learning capability, and superior financial perfamoe.

2.5Financial indicators and competitive advantage

Competitive advantage and business-performandeeahtutual causal relationship exists
between the problem (Priem and Butler, 2001a; 200Thng and Liou (2010) demonstrate
the relationship between a firm’s resource configjon and financial indicators relating to
management capability. Such models are an effeatayeto demonstrate that sustainable
competitive advantage is the best indicator of Eapeerformance. According to this view,
competitive advantage through enterprise’s resotwoéiguration leads to business
performance. However, for outside viewers, competiddvantage and resource
configurations cannot be directly observed; butcae post based Bayesian probability
inference logic, from the enterprise's financialffpenance, dynamic management
capabilities, and resources among the three caafiignms of the relationship to infer back
whether the enterprise has a competitive advantdgenext will further explain how to use
the financial performance to measure the competaivantages of strategic scholar defined
the "value creation”, and then use financial intticaused to analyze the resource

configuration.

13



2.6 Industry Overview

2.6.1 Cloud Computing Business Overview

The Cloud is not as new as it seems. The Cloud slthht permeates virtually all Cloud
computing literature is more than 50 years oldndsed are the concepts that were
recognized as early as the 1950s in the work dgr®eTI&T in the area of telephony

networking.

At that time, AT&T had already begun to developaachitecture and system where
data would be located centrally and accessed hpdases through redesigned telephones
and an updated telephone network. While the sedict@ot materialize, the concepts and

advantages were understood and relentlessly putermagh to this day.

The pursuit of centralized, abstracted IT servmegressed over the decades with the
advent and adoption of technologies such as Int&eerice Providers (ISP - where servers
were located at the Internet access point),.andiégipn Service/Infrastructure Providers
(ASP - where infrastructure was rented to a cust@nan offsite location, but used most of
the time by the one, paying custemer). Other Iises historically offered include Time

Sharing Systems, Co-Location, Hosting, and Outsogrc

As with any evolution, the step from ASP to Clowinputing is subtle yet disruptively
important. While ASPs managed the offsite infrasttnee for a customer, they were bound to
the concept that the infrastructure capacity wasigermined and inflexible; ASP customers
were required to declare the quantity of computksiarage capacity needed up front. If the
customer’s computing needs grew or contractedh#inéware had to be scaled up or down

with an associated delay and up-front investment.

14



One of the main principles of Cloud computing, frGoftware-as-a-Service to Storage
on demand, is that the computing capacity variesediately and transparently with the
customer’s needs, and clients no longer must plamfjgure, and deploy fixed quantities of

computing equipment, with associated costs, leaédj and financial risks.

Indeed, from this evolution we find ourselves & tlusp of a significant transformation in
Information Technology. Companies that are knowsadide and prudently adopt Cloud
computing will recognize significant benefits, whthose that do not will be left ‘a step
behind’ and see their competitors pull ahead &saltrof lower operational costs and

increased flexibility and deployment capabilities

Cloud computing services divide into.four distifetels as stated in (Leavitt, 2009):
Services. Some products offer Internet-basedlices—such as storage, middleware,
collaboration, and database capabilities—directlygers. laaS. Infrastructure-as-a-service
products deliver a full computer infrastructure tha Internet PaaS. Platform-as-a-service
products offer a full or partial application deveheent environment that users can access and
utilize online, even in collaboration with otheBaaS. Software-as-a-service products provide
a complete, turnkey application including compleagrams such as those for CRM or

enterprise resource management via the Internet.

15
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2.6.2 Cloud computing market

The Cloud computing market is growing rapidly. Whitlany organizations starting to

benefit from the Cloud, companies of all sizes $th@waluate the potential fit.

Cloud computing is gaining importance for the faling reasons:
Economic, social, technological and environmentaids are favorable to a further extension
and broader adoption of Cloud computing. Policy enalare actively addressing the impact

of Cloud computing on security, privacy, locatiardaownership of data.

The Cloud computing industry is growing sharplyhnat projected CAGR of 24% for the
2008-2013 period. While new innovative and sucegs&fndors are emerging, traditional
vendors such as SAP and Oracle are also investasgiwely in.developing and acquiring on
demand solutions. In the SaaS segment, the stromgekets in terms of size and growth are
Content, Communication and Collaboration (CCC),t@uer Relationship Management
(CRM), Integration-as-a-Service, Enterprise Rese@anning (ERP), and Supply Chain

Management (SCM).

2008-2013) Clowd computing acoption

J i5 InLreasing
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potential fit of Cloud com puting
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Figure 5 Justification factors for Cloud computinterest

Source: Deloitte, 2009
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In general, the current macro environment offefiertle ground for the increasingly
rapid adoption of Cloud computing. Indeed, despitieme uncertainties regarding future
regulations and policies, we observe various pasgignals from the economical, social,

technological and environmental trends.

This section applies the PESTEL framework to systarally analyze the Political,
Economical, Technological, Social, Environmental &egal factors influencing the Cloud

computing market in the coming years.

Folitica Economig

WA~
N

mronments

l.'ll

Figure 6 Expected impact of macro trends on Clardputing adoption growth

Source: Ddloitte, 2009

Cloud computing industry is growing quickly and dens are investing significant
amounts of money to develop solutions-as-a-sersioggesting they believe in the success of

this technology as an alternative to traditionasblutions.

Many experts state that the Cloud market will dcadiy expand in the coming years.

For the 2008 - 2013 period, Gartner predicts arr@sgve growth of the Cloud computing

18



market from 9.1 to 26.6 billion USD, which repretsea Compound Annual Growth Rate

(CAGR) of 24% (these numbers exclude revenues el@firom Cloud-based advertising).

The different segments of the Cloud computing maf8aaS, PaaS and laaS) show
different maturities and adoption levels. While Sakefinitely represents the largest portion
of the Cloud computing market (89%), PaaS and ke higher growth potential (~50%).

This is justified by the later emergence of laa8 BaaS compared to that of SaaS.

infrastructure-as-a-Service
L ]

Patform-as-a-5envice

Projected growth

Software-as-a-Service

Lo
Immature Agoption maturity hature

k) 1 )
Figure 7 Cloud computing maturity model (2009).

The size of the ball represents the relative camearket value (in 2009)

Source: Ddloitte, 2009
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1.  Research Methods

3.1Develop resource configuration model

In this study, we will extends a previous four-dma@nal resource configuration model
(Tang and Liou, 2010) to N dimensions (see Figgré&Qrder to better capture the dynamics
of a firm’s valuable resources over time. In addhifithe concept of a resource configuration
includes underlying factors such as the existefiaedovidual resource bundles, efficient
alignment, and dynamic capabilities in additiomtanagement capabilities. This variety
provides firms with several alternative recipesdompetitive advantage, improving
predictions of financial performance. Since reseurendles and management capabilities are
heterogeneous both within and across industrigsrmeing the sources of performance in a
variety of contexts is a difficult problem. ThigXible theoretical framework can

systematically investigate causal aspects of tihepeditive advantage proposition.

Return on invested capital (ROIC),.return.on.eq(RPE), return on assets (ROA), gross
margin, operating margin, and net margin are akg@s for performance (Grant, 2008). Tang
and Liou (2010) decompose ROIC into several fin@metios to examine resource
configurations. This paper replaces ROIC with E\6fappraise the effect of financial
leverage on competitive advantage or disadvantageiscussed in previous literature

review, EVA is count based on ROIC and weight agereost of capital (WACC)

As described above, EVA is measured as a compapglating profit less the cost of capital

employed to produce the earnings.

Its basic formula is:

EVA = NOPLAT - CE = ROIC x IC — WACC x IC = IC (R@I— WACC) 1)
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Where: CE= Capital Employed

NOPLAT: Net operating profits less adjusted taxes

NOPLAT = EBIT x (1-t) + deferred income tax 2)(
NOPLAT = S-CGS-Adv-R&D-Dep-SG&A-Tax (3)
ROIC = NOPLAT / IC = NOPLAT/S x S/IC 4

WACC (Weighted average cost of capital)

WACC=— DO, g -t tEMY. o _
Debts+ Equity Debts+ Equity
_ Debtsx R, x (L-t) + Eqwtyx R = Debtsxél+ Eqwtyxb
IC IC IC IC (5)
Where

a =Rd x (1-t) , with Rd = cost of debt, t =incomax rate

Rd = Interest expenses / Debt = Debt x Interest/rBXebt = Interest rate

Therefore a = Interest rate x (1 — tax rate)

b = Cost of equity = Risk-free interest rate + Befisk premium

Where

Risk premium = 0.0388 (geometric average premiunmdul928-2008, for

stocks over treasury bonds: Damodaran, 2009)

Risk-free interest rate = 0.0301 (based upon aeefagill rate: 2003-2009)

22



Replace NOPLAT and WACC into EVA/IC

EVA_ROIC WACC—NOPLAT S (Dxa E><b)
IC S Ic v IC IC
NOPLAT S Dxa S E><b S
S IC S IC S IC
EVA S NOPLAT Dxa Exb
= o =gl )=
IC S S (6)

EVA (S-CGS-Adv-R& D-Dep-SG& A-Tax-Dxa-Exb)/S

5
IC (FA+ AR+Inv+Cash-AP-0L)/S %

S =revenue; CGS = cost of goods sold; Adv.= adsieg expenses; R&D = expenditures on
research and development; Dep = depreciation; SE&AIling, general and administration
expenses; AR = accountsireceivable; Inv = inventefy= fixed assets; AP = accounts
payable; OL = other current liabilities; TA = totdsets; E = owners’ equity; D = Interest

bearing debts;

The numerator of the firstiitem, in equation. (7he ratio of resource-employment
expenditures to sales, while the denominator ctmeistangible asset turnover ratios. While
the literature commonly interprets these finan@ailos as outcomes of the firm’s strategic
choices and subsequent operations (Grant, 20G#arehers are equally justified treating the
financial ratios as resource bundles and capasldeployed by the firm to create a

competitive advantage (Tang and Liou, 2010).

The following section applies this resource confagion framework to model the

group of global companies in cloud computing bussne
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Resource configuration
A
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|

EVA/IC = ROIC — WACC = [NOPLAT/S — (D x a)/S — (E®)/S] x S/IC

------ » Expenses that accumulate intangible a
——— Intangible assets increase the efficiency of curegpenses and assets

Figure 9 Explanation of Sustainable Competitive &abage

Note. Key: Adv= advertising expenses; A/R= accouetgivable; A/P= accounts payable;
CGS= cost of goods sold; Dep= depreciation and anation; FA= fixed assets; G&A=
general and administration expenses; Selling=gplikpenses; SG&A= adv + selling +

G&A; R&D= research and development expenses; EMAcenomic Value Added; ROIC =
Return on invested capital; WACC = Weighted averaagt of capital; NOPLAT=Net profit
less adjusted tax; S = sales or revenue; IC =sbedecapital = Total assets - (account payable
+ other current liabilities); D = Debt; E = equity= interest rate (1 — tax rate); b = Risk-free
interest rate + Beta x Risk premium
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3.2 Data Collection and Processing

In this section, we will analyze the concept oftaimable competitive advantage in the
global cloud computing services. To find out theafice data of companies serving cloud
computing business, we base on some referencedataiohse. Those are “The Top 150
Players in Cloud Computing”, Cloud Computing Joli(@809), “85 Cloud Computing
Vendors Shaping the Emerging Cloud”, Internet.c8600) and Standard & Poor Compustat
DatabaseBased on those sources of data, and set the oailplale data in Compustat
database, we found that there are 32 companiesar@g cloud computing business,
contributing a total of 160 fiscal year observasidrom 2004 to 2008. But 2 companies are
lacked data on various expenditure components (R&XB%A, CGS, Dep., and Tax). Each
sample contains only those ecompanies with at kbasé years of complete data or a lifespan
longer than three years. The samples do not inadngeompanies with one or more financial
indicators (excluding EVA) more than three standdadiations from the industry mean.
None of these outliers are extraordinary performeng final data set contains 30 companies

with 150 observations from the period of 2004 t62QTable 3)

3.3 Data Analysis Method

In the following section, a principle componentttacanalysis (PCA) extracts the
underlying resource bundles and capabilities atagdinkages among these financial
indicators. Discriminant function analyses (DFAgnhdentify the underlying resource
configurations that best distinguish the 30 firmi® icompetitive advantage or competitive

disadvantage.
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1 ADOBE SYSTEMS INC USA
2 AKAMAI TECHNOLOGIES INC USA
3 AMAZON.COM INC USA
4 ARIBA INC USA
5 AT&T INC USA
6 CAINC USA
7 CISCO SYSTEMS INC USA
8 CITRIX SYSTEMS INC USA
9 DELL INC USA
10 DESCARTES SYSTEMS GROUP INC USA
11 EMC CORP/MA USA
12 GOOGLE INC USA
13 HEWLETT-PACKARD CO USA
14 IBM CORP USA
15 INTEL CORP. USA
16 USA
17 USA
18 USA
19 USA
20 USA

21 USA
22 USA
23 USA
24 USA
25 USA
26 USA
27 USA
28 UNISYS CORP USA
29 VMWARE INC-CLA USA
30 YAHOO INC USA

Table 3  List of 30 companies related to cloud cotimgubusiness

Source: Compustat database
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V. Data analysis and results

4.1 Principle component analysis results

As discussed above, it might not be possible tectly observe a firm’s sustainable
competitive advantage or its efficient alignmemsponsible for the same. However, certain
effective configurations of observable traits canrferred from the firm’s financial
performance data. To begin with, principle comparamalysis (PCA) was conducted on the
financial indicators (Inventory expenditure is natluded here due to data constraints) to
identify these configurations. After applying a aax rotation and the eigenvalue (>1)
criterion, PCA identified factors that account #@@.5% of the total variance in financial
indicators during 2004-2008. Table 4 shows theqypad resource configurations and their

associated loadings, with'significant valu@s@nd above) highlighted in bold.
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Resource Configuration

Financial Indicators Factor 1: Factor 2: Factor 3: Factor 4:

Knowledge Asset Tax shield | Relationship

Management| Management Management
SG&A/Sales .893 .040 -.200 -.031
R&D/Sales .890 .070 012 -.024
CGS/Sales - 729 -.396 -.359 -.020
Dep/Sales -.026 .887 -.115 113
Fixed Assets Turnover -.129 -.792 -.113 .200
Equity/sales .388 711 .019 .092
Tax/Sales -.057 -.045 .955 .027
Debt/sales -.033 415 222 -.750
Account receivable Turnover -.170 .350 .263 .651
Account payable Turnover 453 .102 446 .507
Eigenvalue 2.526 2.389 1.424 1.308
Accumulated variance (%) 251263 49.149 63.389 76.46

Bold numbers indicate a high correlation betwee@ndbmmon factor and the corresponc
financial indicator (greater thah5)

Table 4

4.2 Interpretation of PCA results

Principal Compenent-Analysis of Resouroaf@urations

In Factor 1, all significant financial indicatorseaelated to “Knowledge Management”.
This factor consists of three ratios: R&D to saths, cost of goods sold (CGS) to sales, and
selling, general and administration expenses (SG&Agles. This factor relates positively to
both R&D/sales (r = 0.890) and SG&A/sales (r = @)8dut relates negatively to CGS/sales
(r =-0.729). These relationships imply that firdevoted to R&D, commercialization, and

efficient administration develop lower productiorsts.

The second factor consists of indicators relateal fiom’s “asset management”, including

depreciation to sales ratio, fixed asset turnowerequity to sales. The negative correlation
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between fixed assets turnover and Factor 2 (- Q.in@itates that firms exhibiting greater
competence in assets management generate revesimnagr unit historical cost. It is
imperative in this cloud computing business thahynfams fully utilize their fixed assets in a
short period of time. This is very important withiis that invest a lot of capital in asset.
Some firms related to provide services of infradtie-as-a-service or platform-as-a-service
such as Google, Microsoft, Salesforce or Amazonikiv8sted huge capital in many data
centers. Those data centers are not only usedtinnial firm’s function, but also serving as a
service for other firms. The high correlation betwelepreciation/sales and fixed asset
management capability (0.887) reveals another @nigature of this capital- and equipment-
intensive industry: that effective asset managenseassociated with low asset depreciation.
This result underlines the importance of ‘“lightetS®peration. in the cloud computing
business group. This strategy is one of the mggorant feature of cloud computing
business, firms can rentinfrastructure that preogl other cloud computing firm in the
supply chain. For instance, Facebook are very sgéaewith a huge customer’ base even the
company don’t have to invest in data.centers, bEe#ey use the infrastructure and platform
service from Amazon WS. Another notice is thatpbsitive correlation between equity to
sales and Factor 2 (0.711) indicates that firmarfoe capital to asset mostly by equity from
investor. This is very true when we see that magt tech firms such as Google, Yahoo...are

funded by investor to boost their business.

Factor 3, “tax shield”, consists of the taxes tes#r = 0.955). This indicator has a very
strong relation to factor 3. We can infer thattidwe shield benefit gains in importance as the

cloud computing business becomes more geographitiakrse.

Factor 4 consists of all financial indicators rethto “Relationship management”. This

factor includes customer relationship managemeao{ants receivable turnover r = 0.651),
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supplier relationship management (accounts payabtever r = 0.507) and one variable
associated with the creditor (debt to sales ratic@.750). Thus, this factor illustrates the
sustainable competitive advantage of firms thdifshy manage their upstream (suppliers),
downstream (customers) and creditor relationsHipsre is also notice a negative correlation
between Debt/sales and Factor 4 (- 0.750), indligatiat good relationship management can
pay off with respect to a lower debt. The form attor 4 indicates that all these firms are
highly interdependent—each has to ally with botkttgam and downstream members of the

industry.

Principal component analysis thus confirms our psijon that the resource
configurations and management capabilities of ficaus be.inferred from their observable
financial indicators. We will examine the reliabjland validity of this inference in the

following section.

4.3 Segregating Competitive Advantage and CompetitivBisadvantage

As discussed above, to infer'sustainable competiidvantage, it is necessary to
investigate sources of competitive advantage aaddhuation of sustained superior
performance on a deeper level. We follow PorteB&)9Hunt (2002), and Priem and Butler
(2001b) in defining competitively advantaged firassthose whose financial performance is
superior to the industry average. Companies wiilgh EVA will be more attract to investors
because EVA capturing the true economic profitroéaterprise and EVA also is the
performance measure most directly linked to thataa of shareholder wealth. Furthermore,
companies that have built up a sustained compeitivantage should generate a consistent
or increasing EVA over a long period of time. Thosly firms having a three-year average
EVA (relative) above the industrial level are calesed to have observable superior

performance.
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We found there are 30 firms provided enough infaromaon all of financial
indicators. Table 5 provides some descriptive stiai of the sample companies. The EVA /
IC (percentage) ratio of individual firms rangerfre43% to 49%, with an average of 1%.

Their assets range from US$107 million to US$21@ @@lion (AT&T).

EVA/IC 0.0054 0.0139 0.1912 1.3804 -0.2770  -0.4346 0.4915
ROIC 0.0956 0.1223 0.1832 1.4613 -0.2959  -0.3395 0.5608
Total Assets 25,975 5,221 45,670 10 3 107 213,200
CGS/Sales 0.3353 0.3091 0.2152 0.1084 0.8928 0.0347 0.8100
SG&A/Sales 0.4658 0.4353 0.2005 -1.1435 -0.0472 0.1128 0.8153
Dep/Sales 0.0614 0.0582 0.0369 1.4037 1.0858 0.0091 0.1704

Fixed Asset 10.7287 8.6154 . « 6.5144 _ 51.6929 1.1661 0.9897 28.3445
Turnover %) Ty
Tax/Sales 0.0405 _0.0385 0.0414 26155 -1.0572 -0.0934 0.1081

R&D/Sales 0.1269 "+ 0.1390 '0.0581 -« -0.5050 = -0.7239 0.0069 0.2186
Receivables 6.7517 6.1118 @ 3.4546 2.8927 « 1.2074 0.0404 17.8805
Turnover : A4 S '
Account 27.1745 22.6315 18.2319 - 0.4264 1.1604 5.6123 71.1658
payable o) o .
Turnover - r /s ~
Debt/sales 0.1982 0.1003 ...0.2625...4.4691  1.9698 0.0000 1.1265
Equity/sales 1.0080. 1.0406 . 0.6313 ..2.5124 . 0.9288 0.0114 3.0300
Table 5 Descriptive statistics of the sample congsan

- !

Source: Compustat database (sample size = 30)

EVA/IC = Economic Value Added / Invested Capital
Invested Capital = Equity + Interest bearing debt
Accounts receivable turnover = Sales/ accounts receivable
Accounts payable turnover = Sales/ accounts payable
Fixed asset turnover = Sales/ fixed asset

G&A: Slling, general and administration expenses

CGS Cost of goods sold
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Company EVAIC ROIC TA  CGS/S SG&A/S Dep/S FAT Tax/S R&I/S ART APT DIS
DELL 049 056 25204 0.81 0.11 0.01 27.15 0.02  0.01190. 582 0.02
MICROSOFT 030 0.37 70,853 0.16 043 0.03 1344 011 0.15 9516.29 0.00
SAP AG 0.17 028 10,143 0.31 026 0.03 829 0.09 014 37882 0.05
AMAZON 014 021 5221 0.76 0.18 0.02 2834 001 0.05 0.0861 0.11
IBM 0.12 0.22 109,624 0.54 0.28 005 218 0.04 0.150913.16.46 0.05
ADOBE 011 021 4379 0.03 059 0.08 1558 0.07 0.19 94280 0.03
ORACLE 011 0.18 35794 0.21 037 0.06 11.62 0.10 0.13 448125 0.42
INTEL 0.11 0.16 50,238 0.32 030 0.13 6.60 0.07 0.06 35308 0.29
CISCO 011 020 44,973 0.31 0.38 0.05 832 0.07 0.14 60.88.14 0.13
INTUIT 011 0.17 3,846 0.14 056 0.06 9.09 0.08 0.17 17.8892 0.17
Industry

Average 0.01 0.10 25975 0.34 047 0.06 10.73 004 0.13 56.27.17 0.20

Table 6 Ranks the top 10 companies related co dontputing business, and lists

their resource-related financial ratios.during 2602008
EVA/IC: Economic Value Added to Invested Capital ; ROIC: return on invested capital; TA:
total assetsin million USdellar; CGS Cost of goods sold; S ‘annual sales; ; SG&A: sdlling,
general and administration expenditure; Dep/S: Depreciation to sales ration; FAT: fixed
assets turnover ratio; Tax/S Taxto salesration; R&D/S R&D to salesratio; ART: accounts

receivable turnover ratio; APT: accounts payable turnover ratio; D/S Debt to salesration;
E/S. equity to salesratio

From the above table, we see that DELL and MICROBG@smmand the highest
EVA/IC ratio in the industry. Three'indicators conf the existence of sustainable
competitive advantage of DELL: (1) they have amtirgghighest fixed assets turnover and
the lowest depreciation to sales ratio, indicatingability of effective fixed asset
management; and also (2) their SG&A and R&D expenes are lowest relative to sales,
indicating effective knowledge management. In addjtDELL also takes the lowest account
payable turnover and a very high account receiviafhever, indicating their effective
relationship management capability with both cusitoand supplier. In other side,
MICROSOFT earns the sustainable competitive adganiby keeping the cost of good sales
to sales at very low ratio among industry. The cbgfoods sold -to-sales ratio is very low

yielding high gross margins capable of subsidiziver high R&D and SG&A expenses. Cost
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of good sales or cost of revenue includes manufiactand distribution costs for products
sold and programs licensed, operating costs retatpcbduct support service centers and
product distribution centers, costs incurred toeltraffic to our website and/or acquire online
advertising space (“traffic acquisition costs”)stoincurred to support and maintain Internet-
based products and services, warranty costs, iogenaluation adjustments, costs associated
with the delivery of consulting services, and theogtization of capitalized research and
development costs associated with software prodhatshave reached technological
feasibility. This CGS/Sales indicator plus low dspation to sales ratio indicates an ability to
parlay their unique technologies into cost-effeetikesign in operation and relationship

management.

AMAZON, one of the most active players in cloud garting business takes the
sustainable competitiveradvantage by their effedixed asset management and takes the
advantage of tax shield (due to their global openat It can be proofed by their very high
fixed asset turnover and low depreciation to-sedie (Fixed assets include assets such as
furniture and fixtures, heavy equipment, technolodsastructure, internal-use software and

website development).

The sustainable competitive advantages of thes@ani®s, which have quite
different configurations, are not based upon alsisgurce but rather an amalgamation of

sources.

4.4 Discriminant Function Analysis (DFA)

Discriminant function analysis (DFA) is applieditentify the underlying resource
configurations that best distinguish the 30 firaspf which are classified as having either
competitive advantage or competitive disadvantagehé three-year EVA/IC (relative)

criterion mentioned above. DFA computes the pastg@niobability (cross-validated hit ratio)
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that financial indicators are associated with thmpetitive advantage and competitive
disadvantage groups, given group-specific densitynates (the canonical coefficients in
Table 8) and unconditional density estimates (i@ probability is set to 43.3% initially,
since 13 of the 30 firms have 3-year EVA/IC abdweindustry average). Table 8 presents
the results of our two-group discriminant analysis.examination of the group means shows
immediately that EVA/IC discriminates the groupsreneffectively than any other indicator.
Eigenvalue 1.544 is big enough (larger than l)icetes that the high variance in the
dependent variable (group categories) is explametthat function. Percentage of variance is
also inferred that 100 percent of variance explimgeach function. Canonical correlation
(0.779) also indicates the percent of variatiothendependent discriminated by the

independents (indicators) .

In addition, from the:Standardized Canonical Disenant Function Coefficients we can
see that SG&A/Sales (-1.533), R&D/Sales (1.154yacemost important indicators to
separate the two groups. In other words; we coaydisat knowledge management is the

most important capability to distinguish firms’ cpatitive advantage.

Table 8 also presents the classification accuradyeodiscriminant function. Our results
show that 84.6% of competitive-advantage firms &2d% of competitive-disadvantage
firms are correctly classified, for an overall aamy of 83.3% (> 75%). Leave-one-out cross-
validation correctly classifies 73.3% of firms (3.3%). Evidently, financial resource bundles
(Penrose, 1959; Rumelt 1984) can be used to disthdpetween competitive-advantage and

competitive-disadvantage groups, given some knaydexd their configurations.
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GROUP OF COMPETITIVE GROUP OF COMPETITIVE

ADVANTAGE DISADVANTAGE
ADOBE SYSTEMS INC AKAMAI TECHNOLOGIES INC
AMAZON.COM INC ARIBA INC
CISCO SYSTEMS INC AT&T INC
DELL INC CAINC
GOOGLE INC CITRIX SYSTEMS INC
IBM CORP DESCARTES SYSTEMS GROUP INC
INTEL CORP DESCARTES SYSTEMS GROUP INC
INTUIT INC EMC CORP/MA
MICROSOFT CORP HEWLETT-PACKARD CO
ORACLE CORP KEYNOTE SYSTEMS INC
SAP AG NETSUITE INC
NOVELL INC
RED HAT INC

RIGHTNOW TECHNOLOGIES INC
SALESFORCE.COM INC

SUN MICROSYSTEMS INC
UNISYS CORP

Table 7 Group of competitive and disadvantage conega
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Table 8

Discriminant analysis on advantaged asdd¥iantaged firms

Eigenvalues
Canonical
Function Eigenvalue % of Variance ~ Cumulative|% Correlation
1 1.544 100.0 100.0 179
a. First 1 canonical discriminant functions weredis the analysis.
Wilks' Lambda
Test of Function(s) Wilks' Lambdal Chi-square df .Sig
1 .393 21.478 10 .018
Standardized Canonical Discriminant
Function Coefficients
Function
1
CGS/Sales -.416
SG&A/Sales -1.533
Dep/Sales 374
Fixed asset Turnover 719
Tax/Sales 430
R&D/Sales 1.154
Receivables Turnover .392
Account payable Turnover -.012
Debt/sales -.091
Equity/sales =717
Classification Results"®
Predicted Group Membership
Competitive Competitive
Group Advantage | disadvantage Total
Original Count Competitive Advantage 11 2 13
Competitive disadvantage 3 14 17
% Competitive Advantage 84.6 15.4 100.0
Competitive disadvantage 17.6 82.4 100.0
Cross- Count Competitive Advantage 10 3 13
validated™ Competitive disadvantage 5 12 17
% Competitive Advantage 76.9 23.1 100.0
Competitive disadvantage 29.4 70.6 100.0

a. Cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the
functions derived from all cases other than that case.
b. 83.3% of original grouped cases correctly classified. (84.6+82.4)2/

c. 73.3% of cross-validated grouped cases correctly classified. (76.9+70.6)/2
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V. Conclusions and recommendations

This study initial explore the competitive advargag a very new business: cloud
computing, through applying the resource configaramodel to investigate competitive
heterogeneity. The first stage of analysis inclusBgeral combinations of financial indicators
(factors) that relate to performance. Performand&is study is evaluated by Economic
Value Added (over Invested Capital) ratio. By bnokimwn EVA into several financial

indicator, we can capture the resource configunadiod management capabilities.

The PCA analysis shows that the resource bundiksawabilities most closely
relating to superior performance, the principatdae were asset management, knowledge

management, relationship management and tax shield.

The PCA analysis reveals causal linkages amongiresdundles, efficient
alignments, and dynamic capabilities that indi¢chéd competitive advantage causes superior
performance. By combining these calibration.toais,can find out which potential routes to
competitive advantage yield long-term payoffs infpenance and profitability given a

specific context, and which resource bundles reaéiter.

The DFA analysis (with its underlying Bayesian uistiending) provides prima facie
evidence that companies with a track record ofesigble profitability (not just a lucky year)
are more likely to have a competitive advantageetims of value. This analysis also proofs
that knowledge management is the most importadistiminate competitive advantage or

disadvantage.

This study uses EVA as the financial indicatoraptare the performance of firms in
cloud computing business. Nevertheless, becausd clamputing business is a very new

business that develops recently, the resourcegumation could be changed when the
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business environment changed, therefore, we alg®tilachange our research framework
model to capture better the firm’s performancethia study, we used only the data from
Compustat database to analyze. If we combine it atiher empirical researches, we could

get more deeply inside the industry’s performaites will be our research in further study.
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