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A Dynamic Analysis of Technological Innovation
Using System Dynamics*

Kanghwa Choi** - Soo-il Kwak*** - Soo Wook Kim***

 Abstract m—

This paper describes a comprehensive approach to examine how technological innovation contributes to the
renewal of the firm's competences through its dynamic and reciprocal relationship with R&D and product
commercialization. Three theories of technology and innovation (R&D and technological knowledge concept, prod-
uct-process concept, technological interdependence concept) are used to relate technology and innovation to
strategic management. Based on those theories, this paper attempts to identify dynamic relationship between
product innovation and process innovation by system dynamics, by investigating the aspect of the dynamic
changes of the closed feedback circulation structure in which R&D investments drive technological knowledge ac-
cumulation, and such knowledge accumulation actualizes product innovation and process innovation, subsequently
resulting in the increase of productivity, customer satisfaction, profit generation, and re-investment on R&D from
the created profits. This provides the ability to assess the advantages and disadvantages of different techno-
logical innovation strategies and commitments, and the opportunity to explore equilibrium point and suggest a
generalized technological innovation model under different industry environment parameters and time-strategies.

Keyword : Technological Innovation, Product Innovation, Process Innovation, New Product Devel-
opment, System Dynamics
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AE &2 (Product Innovation)

T4 3 Al(Process Innovation)
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A AZE 7N new product development)

P

34 7 (new process development)

71€9 W4 | AF FZ(product creation)

A W% 2 )8 (process improvement)

galol £% | AR 3 (incremental), ¥ 3 (radical)

A3 (incremental)

e 24 | A71%sA FE(functionality)

2+ 83K productivity)

a4 A& T2-7]% A7 (structure-function design)

OH ox | [old | >

A AL 2 AA(process development & design)

71 A3l A | AE AA L A= (product itself & human)

F2 A¥)(mainly facilities)

F8 9 AR 7)€ (information technology)

EAA E(statistical control)

4 (high) Z(moderate)
o g Top-down Bottom-up
428 713k Z71(long) 7] (short)
24y %] Ael(clean slate) #H&E =2 X(existing process)
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