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ABSTRACT

This paper presents a study on the development assessment and
strategy planning of Taiwan’s cloud computing industry. The research is
conducted through a nominal group technique, in-depth interviews and
focus group discussions of industry professionals. The research process
includes defining industry scope, assessing business environment,
forecasting production value and outlining a strategy for the emerging cloud
computing industry. Based on the analysis of cloud computing business
prospects and possible strategies for the cloud computing industry, the result
provides a reference for IT business developers and innovative vendors
interested in entering the emerging cloud computing market.
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1. INTRODUCTION

The recent development of cloud computing has invoked tremendous
attention from both IT vendors and organizational IT users. Many articles
have discussed the technology aspects of cloud computing, however,
research on the industrial development and business strategy aspects of
cloud computing are still in the early stage. This research attempts to fill the
gap between knowledge about technology and the business aspects of cloud
computing.
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This paper provides an analysis of the business environment and
possible layout of a business strategy that organizations may pursue in a
cloud computing market. Starting from a classification of possible cloud
computing business models, the scope of the cloud computing industry is
defined. A development assessment of the industry is done by applying
SWOT analysis and evaluating production value. Finally, a proposal is
offered on possible business strategies for the industry to extend growth in
this area.

2. LITERATURE REVIEW

The innovation of cloud computing has made a major impact on the
products, services and business models of the IT software and hardware
industries™ % 3. Cloud computing has therefore become an emerging concept
and technology that has drawn the most attention from the IT software and
hardware industries in the period of the recent global financial crisis. The
sheer scope of the industry as well as the fact that it spans both the
enterprise and consumer markets has led to much discussion on its future
business potential® > °. Nevertheless, cloud computing technologies and
business models as well as the new products, services, competition and
alliances that arise as a result offer an emerging market that is well worth
monitoring’.

Currently, vendors worldwide are exploiting possible business
opportunity in the cloud computing market® °. Factors that may influence
adoption decisions of cloud computing, such as perception, attitude, and
even organizational culture, have been investigated'® ™. Garrison et al.*?
investigated possible success factors for deploying cloud computing. Cloud
computing also introduces new risk into information technology adoption.
In Subashini and Kavitha'® present a survey of the different security risks
which pose a threat to the cloud. In spite of the continuing research progress
in cloud computing technology and adoption analysis, research on cloud
computing regarding industry development and business strategy
perspectives is still at its embryonic stage.

3. RESEARCH METHOD

Since many emerging technologies are still in the development phase,
this study will employ qualitative methods instead of quantitative data
analysis by way of nominal group technique (NGT), vendor interviews and
focus groups. These methods are appropriate in this study because there are
an insufficient number of well-established models for business strategy in
the cloud computing industry. These methods aim at distilling and
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structuring opinions from the participants until a consensus or pattern is
formed™.

3.1 Nominal Group Technique

A nominal group technique is conducted to assist in the convergence
process of data analysis™ *°. For this objective, an expert panel of eleven
persons were selected. The panel consisted of a CEO, CIO and a number of
business managers from various domains of the Taiwanese IT industry. All
were from publicly listed firms. The expert panel meetings were conducted
over two time periods. The first meeting was held to discuss question 1
below. After that, vendor interviews and focus groups were conducted to
gather data regarding industry status. Then a second expert panel meeting
was held to discuss questions 2, 3 and 4.

1. What is the scope of cloud computing industry?

2. With regards to this scope, what are the development environments in
terms of internal competitiveness, as well as external impact of
Taiwan’s cloud computing industry?

3. With regards to these development environments, what is the
development trend of Taiwan’s cloud computing industry in terms of
production value?

4. Recognizing internal and external development environments, what is a
possible strategy that could be layout for Taiwan’s cloud computing
industry in order to extend the growing trend of production value?

3.2 Vendor Interviews and Focus Groups

Representative IT firms from Taiwan were selected according to
industry scope as defined by the expert panel. The selection process was
based on rankings of firm revenue, as well as their reputation in terms of
technology innovation and market visibility. These firms are listed in the
following table.

Table 1. Selected cases for vendor interviews and focus groups

Business Domain Number of Firms
Independent Software Vendor (ISV) 8
System Integration Provider (SI) 10
Telecom Operator 4
Server and storage device manufacture 6
Networking device manufacture 4
Mobile device manufacture 6

Total

(8]
(o¢]
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The data items collected from vendor interviews were as follows:

1. Forecast revenue of a firm that is related to cloud computing business.

2. Vision, strategy, products or service related to cloud computing

market.

3. Important trends observed regarding cloud computing market.

After individual vendor interviews, vendors were divided into four
focus groups to discuss the following issuesk®’.

1. The major strengths and weaknesses and the possible opportunities and
threats for the Taiwanese cloud computing industry.

2. Optimistic and pessimistic estimation criteria of Taiwanese cloud
computing production value.

3. Proposal of business strategies for industry development.

Table 2. Scope of the cloud computing industry

Cloud Computing
Product and
Service

Business Models

Main Value Activities And Paradigms

Cloud user device

Cloud
infrastructure
equipment

Cloud service and
data center
operation

Cloud
infrastructure
software and IT
service

Entry into the cloud supply chain

through smartphones, tablets, Apple, Google
netbooks, and other products.

Entry into the cloud supply chain

through servers, storage

equipment, network Cisco, EMC, IBM,
communication equipment, power HP, Oracle
suppliers, and other branded
products or OEM operations.
Provision of broadband service,
data center services, and various
XaaS (SaaS, PaaS, laaS) services
needed in cloud computing.
Assistance offered to cloud service
and infrastructure setup through
system integration, software
development, consultancy
services, and other operations.

Amazon, Google,
Facebook,
Salesforce.com

IBM, Microsoft,
Symantec, VMWare
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4. RESULTS

4.1 Scope of the Cloud Computing Industry

By looking into the definition'® and the business models
cloud computing, and analyzing value activities?® %% of IT vendors, the
scope of the cloud computing industry was discussed by the expert panel.
The results of the discussion are exhibited in Table 2.

4, 19, 20, 21) of

4.2 Development Assessment of Taiwan’s Cloud
Computing Industry

In the vendor interviews and focus group sessions, the possible
strengths, weaknesses, opportunity and threat attributes of Taiwan’s cloud
computing industry were collected. These items were compiled and
submitted to the expert panel as references for SWOT analysis® %> #'. The
expert panel examined these proposed items, and performed a series of
screening, prioritizing and consolidating activities. The final result of the
SWOT analysis is exhibited in Table 3.

Table 3. SWOT analysis of Taiwan’s cloud computing industry

Strengths Weaknesses

S1. Possesses both hardware and W1. Customers are mostly large
software solutions and provides enterprises or government
professional consultancy services agencies; fewer dealings with
experience. SMEs and consumers.

S2. Cooperates with the global leading |W2. Weak research and
companies for many years, and development of key software
prices are flexible. technologies such as

S3. Possesses in-depth vertical domain virtualization and big data
knowledge and localized know-how analytics.
as well.

Opportunities Threats

OL1. Open up the market of private cloud [T1. Global leading companies
deployment. lead technologies and

02. Develop the SaaS version of standards.
software to attract new customers.  |T2. Part of the business is

03. Deliver cloud services governance, replaced by emerging cloud
including security, auditing, and services from other countries.
quality control. T3. Industries rise in emerging

OA4. Provide enterprise mobile cloud markets such as in mainland
application software and services. China, India, and others.
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4.3 Forecast of Taiwan's Cloud Computing Production
Value

The production value represents the total revenue of the industry and is
a key performance index for industry development. By evaluating the
forecast revenue of Taiwan’s vendors in the industry scope, and considering
the business environment in the mean time, the expert panel estimated the
growth rates of production value from 2014 to 2018, and concluded that
Taiwan’s cloud computing production value is expected to achieve steady
growth through 2018, as shown in Table 4.

Table 4. Production value of Taiwan’s cloud computing industry

Year 2013 2014 2015 2016 2017 2018
Production Value
(USD Million) 14,471 16,983 19,689 22,112 24,733 27,526
Growth Rate (%) - 17.36% 15.93% 12.31% 11.85% 11.29%

Table 5. Strategy planning for Taiwan’s cloud computing industry

Strength/Opportunity Strategy Weakness/Opportunity Strategy
SOL1. Develop private cloud WOL1. Develop the On Demand

deployment and value-added version of the application

services software for developing SME
SO2. Strengthen enterprise mobile market

application development and WQO?2. Cooperate with the ISVs in

deployment promoting the SaaS business
SO3. Extend cloud services WO3. Develop consumers’ personal

governance related business cloud storage and collaboration

services
Strength/Threat Strategy Weakness/Threat Strategy

STL1. Strategically ally with mainland WT1. Cooperate with leading foreign
China, India, and other industries companies in promoting the

to develop emerging markets emerging business of Big Data
ST2. Develop cheap mobile devices analytics

to leverage the Cloud Service WT2. Combine proposed solutions

leading companies’ existing with the issues of carbon

customer group reduction, remote back-up, and

disaster recovery
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4.4 Strategy Planning for Taiwan’s Cloud Computing
Industry

Following the method for establishing a TOWS strategy matrix from
the SWOT analysis introduced by Weihrich'®, strategies were planned by
the expert panel for Taiwan’s cloud computing industry to extend the
growing trend of production value. The result is summarized in Table 5.

5. CONCLUSIONS
5.1 Research Contributions

The cloud computing industry in accordance with related value
activities are divided into four sub-industries, namely, the cloud
infrastructure software and IT service industries, the cloud service and data
center operation industry, the cloud infrastructure equipment industry, and
finally the cloud user device industry. The internal strengths and weaknesses,
the external opportunities and threats, as well as the production value
forecast were analyzed and presented. These findings were then taken as the
base artifacts for strategy planning.

Vendors interested in exploring the market opportunities of cloud
computing can use this analysis process and outcome of this research as a
reference for their strategic planning, and avoid many unnecessary
trial-and-error efforts. In particular, with a clear picture of the cloud
computing value activities and business environments, vendors can position
themselves more precisely for a market sector to their competitive
advantage.

5.2 Future Research Suggestions

More studies on cloud computing business models and strategies can
be conducted further by combining strategy planning with adoption
considerations. In particular, the following issues are worthy of attention.

1. Cloud computing business strategy planning in various vertical
industry sectors.

2. Cloud computing business strategy planning for various sizes of
enterprise?.

3. Cloud computing business strategy planning for various levels of IT
maturity and IT spending of enterprises*®*°. In addition, more decision
factors that affect the enterprise adoption of cloud computing could be
examined and more insights could be obtained by incorporating these
decision factors into the analysis process of this research.
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