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ABSTRACT

This study examines how the dynamic evolution of architecture affects the global competitiveness.
Many past studies have suggested that the product architecture changes industrial structures,
production networks, and firms’ competitiveness. However, these studies made only static
architectural analysis, and little is known about the impact on firms’ competitiveness through dynamic
change of architecture.

In order to investigate this effect, we define the internal and external architecture. The internal
architecture is the mapping scheme among functional structures, physical designs, and production
processes. If a product design and its production process are separated with clear interfaces, the
internal architecture is modular. Under this scheme, firms determine their inter-firm division of labor
and their business model. The modularity of internal architecture allows a firm to establish the
competitiveness specializing in a particular part of the value creation processes. On the other hand,
the external architecture is defined as the extent that firms adopt the same comportments across
product classes. If a component has standardized interfaces and is used widely among different
finished product firms, the external architecture is modular. To the extent of modularity in external
architecture, a firm derives economies of scale, scope, and substitution. Due to these economies, the
external architecture is deeply associated with the profitability of the firm.

We explore the validity of our framework of the internal and external architecture through the
global competitiveness in the semiconductor industry. The framework explains the differences of
business model and profitability in different types of semiconductor products. Each of semiconductor
products, such as memory and logic products, is categorized by the framework and mapped into the
architectural portfolio. The result from our analysis shows that the internal architecture determines the



core competence to build the business models and that the external architecture caused the
profitability.

Finally, we examine the effect of dynamic change in the architectural portfolio. Over the last two
decades, the semiconductor industry has been characterized by great turbulence. Many industry
people believed that these rapid and drastic change required internal architecture more integral. But,
in fact, internal architecture remains modular. A case study on the Taiwanese semiconductor industry
provides an explanation on this mechanism how to keep the internal architecture modular under
continuous technological innovation. The strategic use of non-technological factors successfully
keeps the internal architecture modular. Based on this modularity, they manage their business models
to establish the competitiveness in the global semiconductor industry.
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