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ABSTRACT

Generally, there are three perspectives to study an issue of technolo-
gy spillovers. The first is to identify the relationship between a firm with
an innovation and ones without that innovation. The second is to measure
rate of return to an innovation outside the owner. The third is to measure
the social rate of return to an innovation. The perspective of this paper,
untouched traditionally, is to measure the relative difference between indi-
vidual and social rate of return to an innovation. The motivation of this
paper is to study the relative difference between rates of returns induced
by spillovers. This paper tries to answer three questions concerning theo-
ries, policy effects and empirical analysis, respectively: (D what is the de-
terminants and theoretical expressions of technology spillovers? @ Does
public policy lead an economy with spillovers to Pareto optimality and
what kind of effects does policy have on measures of spillovers? @) How to
estimate measures of spillovers? The theoretical importance of this paper
is indicated by a solution of measurement of spillovers and a novel perspec-
tive of measurement of externalities. The practical importance is indicated
by providing justification of government policy making, and basic tool for
valuation and policy analysis.

Spillovers are classified into three kinds: Romer, Lucas-Romer and
R&.D types. The former two are based on technology change induced by
externalities. The third type is based on technology change induced by in-
tentional R&.D activities. This paper considers a C- D form and a general
form of production function with neoclassical properties. After measures
of technology spillovers have been derived, this paper considers the effects

of government policy, including subsidies to physical capital investment,
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subsidies to final goods and subsidies to R&D activities, on the economy
and the expressions of technology spillovers measures. In addition, this
paper analyzes whether those government policies can drive economy to
Pareto optimality. The basic tools used in this paper are economic growth
theories, the optimal control theory, differential equation system, norma-
tive analysis of Pareto improvement, unstationary panel estimation, and
an estimation-calibration approach.

In sum, this paper has findings as follows:

(1) This paper defines two types of measures of technology spillovers
to reflect the degree to dispersion of innovation returns. The first, w;, is
to measure the relative difference between decentralized and centralized e-
quilibriums. The second, w;, is intended to measure relative difference
between one case with and another case without technology spillovers giv-
en the resource allocation in a decentralized equilibrium.

2. This paper derives measures of technology spillovers and finds their
determinants: the production function form f (the elasticity of capital, a,
in a C — D function), strength of technology spillovers (v), an index of
technology level (physical capital, K, in a Romer economy; capital per
worker, %, in a Lucas-Romer economy), scale of labor (L), and the sub-
sidiary rate of government (¢).

(3) This paper studies the effects of subsidiary policies on Pareto im-
provement and on measures of technology spillovers. The optimal subsid-
lary rates are also derived.

(4) This paper proves that the technology function can be a linear
function, which provides justification of the widespread application of line-
ar econometric models in the field of technology spillovers.

(5) This paper estimates measures of technology spillovers with China’s
regional or industrial data sets. Measures of spillovers characterized by Romer
type are: wy = 27% and w, =85%. In a Lucas-Romer economy, this paper
could not get a robust estimation of spillovers measures because of weak spillo-

vers or possible disturbance of competition among local governments. Measures
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ABSTRACT

of R&D spillovers implied by regional data set are wy =13% and w, =23%,
while w, =15% and w, =27% by industrial data set.

(6) There are reverse technology spillovers between FDI and domes-
tic firms in China, comparing with the opposite traditional results. It
means there are no spillovers from FDI to local economy, but spillovers
from local firms to FDL

(7) The empirical results also indicate that inter-industrial spillovers
due to geographical closeness are less than intra-industrial spillovers,
which is also different from traditional literature.

(8) Technology change could be expressed as labor augmenting tech-
nology change under the framework of endogenous saving rate.

We will find the following government policy implications with wariness:

(1) In a field of capital investment characterized by externalities,
government could give investment and final goods subsidies to individual
firms. But subsidies should be financed through a lump-sum tax to avoid
additional price distortions.

(2) In a R&D intensive industry, the optimal policy is dependent on
market structure. For a market with little monopolistic power, an R&D
subsidy is the best one. For a monopolistic market, a subsidy to final
goods or monopolistic goods will be better than a R&D subsidy.

(3) China has no necessity to drive FDI out of domestic market al-
though there are reverse technology spillovers because FDI has many
effects on China and technology spillovers are just one of these aspects.

(4) Technology openness should concede to national benefit although
this paper indicates technology spillovers are good to economic growth.
All models in the paper are assumed to have good protection of intellectual
property and have no national strategic interest. Actually unconditional
and complete technology openness will not help country development.

(5) When China encourages foreigners to invest in local market, it
should be careful of malicious merger and acquisition, hijacking local inno-

vations and shortsighted joint venture.
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