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Inter-Industry R&D Spillover: Estimation for
Japanese High-Technology Industries

Hiroyuki Odagiri and Shin-ya Kinukawa

Abstract

In this paper we estimate the economic effects of Research and Development (R&D) in the
Japanese high-technology industries, by means of translog cost functions. Because R&D tends to
have positive externality through spillover, we estimate the cost functions taking account of not only
the contribution of own R&D but also that of R&D by other industries. The industries to be studied
are electrical (and electronics) equipment, transportation equipment, general machinery, and
chemicals.

Technological spillover to other industries takes place through two routes. One is through the
technology embodied in purchased intermediate goods and capital goods, and the other is through
research papers, academic meetings, turnover of scientists and engineers, and such. We first
estimate the extent of spillover through these two routes by the measures of, respectively,
technological flow and technological distance. We then select the industries that are expected to be
the sources of spillover to each of the four high-tech industries among those that have a large
technological flow and/or small technological distance to the industry, and estimate if the R&D stock
of these industries have the effect of reducing the industry's production cost.

Our main results are as follows:

1)  As the accumulated R&D stock increased, the cost-reducing effect of own R&D started to
take place in the 1960s in the electrical equipment industry, in the latter 1970s in the
transportation equipment and general machinery industries, and in the latter 1980s in
chemicals. Furthermore, the effect is increasing.

2) Inter-industry R&D spillover exists, mainly through purchased intermediate and capital
goods in the electrical equipment and chemical industries, and mainly through the
exchange of technological knowledge in the general machinery industry.

This presence of inter-industry R&D spillover indicates that the social rate of return to R&D should

exceed the private rate of return.




