Preface

Managing information technology (IT) is one of the most important and challenging
aspects of contemporary business. As IT is a fundamental driver of competitiveness
for companies in a wide variety of business sectors, it is essential that the strategies
and practices of IT management are well understood. However, from the viewpoint
of the demand side of IT, many companies in Japan that use enterprise IT systems
have not been fully satisfied with the speed of delivery, quality, cost, or productiv-
ity of software delivered by IT vendors, although the ultimate goal of Japanese
IT vendors is to serve as catalysts for their customers’ IT management of enter-
prise systems. Conversely, from the supply side viewpoint of IT, total sales of the
Japanese information service industry have grown at a sluggish pace since reaching
10 trillion yen in 2005. It still, however, has a considerable presence in the world.

In fact, IT vendors in Japan face a wide range of old and new issues in their busi-
ness environment. These include the need to respond to rapid technological inno-
vations, an orientation toward custom-made applications for the domestic market,
global competition with new entrants from emerging countries, man-month-based
multilayer subcontractors, leadership of senior managers at IT vendors, software
engineers’ skill building, and IT management in user companies. In particular, be-
cause sustaining shop-floor usability is given priority over introducing technologi-
cal innovation when IT is deployed in user companies in Japan, the dynamics of
user—vendor interactions enable the development of finely tuned custom-made ap-
plications. This tends to establish long-lasting relationships between user compa-
nies and IT vendors. Thus, the development of custom-made applications can cause
a high entry barrier for newcomers from home and abroad. As a result, the Japanese
software industry has not established transparent relationships with the internation-
al market. This fact, coupled with the Japanese-language barrier, has resulted in the
Japanese software industry having for some time been described as a maze, or as
having “Galapagos syndrome.”

In this book, we address these issues relating to the Japanese software industry
as part of the management of software engineering innovation. We simultaneously
look at the whole picture from both the supply and demand sides of software. The
first step for the Japanese software industry to achieve sustained success in solving
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issues relating to managing innovation in software engineering is to grasp an
appropriate perception of the present situation in the Japanese software industry
in areas such as software engineering capabilities, business performance, and the
business environment. Therefore, the objectives of the research are to assess the
achievements of software engineering capabilities, as represented by IT vendors
in Japan, and to understand better the mechanisms of how software engineering
capabilities relate to IT vendors’ business performance and business environment.

To achieve these objectives, an original measurement tool called Software En-
gineering Excellence (SEE) was developed. An aim of the research is to encourage
innovation; therefore, in developing the SEE measurement model, state-of-the-art
cases were surveyed by more than 50 experts in academic, business, and govern-
mental circles in Japan and the United States, and literature reviews relating to
software engineering disciplines were conducted in the broadest sense, focusing
on the management of innovation. The scope of the survey also includes Barney’s
resource-based view of vendors, informed by paying attention to factors such as
degree of rarity and inimitability of management resources.

In this study, SEE can be used to evaluate overall software engineering capabilities
of IT vendors on the basis of the following seven factors: deliverables, project man-
agement, quality assurance, process improvement, research and development, human
resource development, and customer contact. In addition, “business environment”
expresses the company profile and structure of an IT vendor including, e.g., origin of
vendor, number of software engineers, average employee age, business model, cus-
tomer base, and corporate culture. Thus, business environment factors complement
the relationship between SEE and business performance of software vendors, such as
profitability, growth, productivity, and efficiency of the management.

This book is structured in two major parts. The first part, Chaps. 1-3, intro-
duces the Japanese software industry and examines Japanese vendors’ software en-
gineering capabilities through social surveys and statistical analyses. In Chap. 1,
the above-mentioned old and new issues of the Japanese software industry are in-
troduced and the research objectives are articulated based on a literature review of
the information service industry in Japan, innovation in software industry, and the
research approach. Then, we clarify the relationships among Japanese IT vendors’
software engineering capabilities, business performance, and business environment
through the remaining chapters of the book. In Chap. 2, the research model and
survey results of SEE are introduced. Because the SEE survey results are valuable
pieces of information in the study of Japan’s software industry, the figures relat-
ing to the survey results are included in Appendix. In Chap. 3, statistical analysis
results based on the SEE surveys, such as order effect and series correlation, are
demonstrated using cross-section analysis, path analysis, stratified analysis, panel
analysis, and longitudinal analysis. Additionally, the issues of managing innovation
in software engineering in Japan are discussed.

The second part of the book, Chaps. 4 through 8, includes research relevant
to managing innovation in software engineering in Japan in the broadest sense.
In Chap. 4, the competitive environment in the Japanese software industry and
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the differences of characteristics among manufacturer spin-off, user spin-off, and
independent vendors are discussed based on Porter’s five forces and Barney’s
resource-based view. In Chap. 5, IT management of individual IT user companies
is discussed through large-scale social surveys, called IT management effective-
ness (IME) surveys. Additionally, the causal relationships among the following six
factors are empirically verified: awareness and actions of top management, linkage
between management and IT, IT development capability, IT investment and deploy-
ment, IT readiness, and business value creation from IT. In Chap. 6, beyond SEE
and IME, a new social research scheme, which includes both the demand side (IT
user companies) and the supply side (IT vendors) is designed to accelerate innova-
tion in IT management. In Chap. 7, future scenarios of Japanese software industry
structures, giving priority to the effects of offshoring in China, are preliminarily as-
sessed through agent-based simulation. In Chap. 8, an epilogue pursues a research
methodology for assembling large-scale social surveys to collect data, statistical
analyses, simulations, and other complementary considerations based on the con-
tent of the preceding Chaps. 1 through 7.

Although the chapters are intended to cover issues relating to IT management
and software engineering innovation in the broadest sense, the research approach—
using social surveys, statistical analyses, and simulations based on the resource-
based view—has limitations. For example, if the rules of the game in the Japanese
software industry change in a rapid and unpredictable manner, e.g., Schumpeterian
revolutions, or a paradigm shift caused by a breakthrough in technology, then it will
be difficult to adapt the findings discovered by the approach in this book to a new
business environment. However, the current business environment is entrenched in
the Japanese software industry and is likely to be unchangeable for good or bad, just
as in other industries in Japan and other cultures. Thus, through the eight chapters of
the book, our hope is that readers, including all the stakeholders in IT management,
i.e., the supply and demand sides of IT, researchers, and policymakers at home and
abroad, will find enlightenment in the Japanese software industry referred to as the
maze or Galapagos syndrome.
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