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Abstract

Based on the basic characteristics of new
technology investment, the paper analyzed
the implicit mechanism supporting the new
technology investment decision from the per-
spective of the ways of the resolution of dif-
ferent types of uncertainty embedded in the
project. After comparing the relevant models,
the paper introduced the heterogeneity in
companies’ learning capability. Taking four
different types of uncertainty into considera-
tion, the paper adopted the real options
theory and build the valuation and decision
models on the new technology investment

under continuous time. Then the optimal in-




vestment rule is also derived. According to the numerical solutions and
comparative static analysis, the paper analyzed both the direction and ex-
tent of the impact of decision variables and parameters on the project val-
ue and investment decision. Finally, the main results of the theoretical
model are empirically tested using the real world data. The main conclu-
sions of the paper are as follows:

Firstly, due to the existence of investment irreversibility and time-
to-build of new technology project, different kinds of uncertainty affect
the value of investment in different mechanisms. The market
uncertainty and input cost uncertainty, which are not controlled by the
company, can be resolved in a way called “learning by waiting”, on the
other hand, the technical uncertainty within the project can only be elim-
inated by “learning by doing” . Although the variability of the expected
income or cost derived increases the option value, their impacts on the
investment decision are opposite. Furthermore, although it is uncertain
how fast and how much the technological progress affects new
technology investment, it does not increase the option value. In the
presence of market uncertainty, the depreciation effect of technological
progress on the new technology project becomes less dramatic while the
direction of the impact does not change.

Secondly, the initial learning capability and the accumulated
marginal learning effect have some impact on the new technology valua-
tion and investment decision by changing the extent the technical uncer-
tainty is resolved in the process of the advancement of the innovation
project. With stronger learning capability and greater accumulated mar-
ginal leaning effect, more technical uncertainty can be resolved by the
same amount of investment, which encourages company to continue the
investment. In addition, the more tensified the technical uncertainty is
in the prophase of the project, the higher the value of the investment.

Thirdly, according to the empirical results, the uncertainties are the

important factors influencing the stage investment decisions of high-tech
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companies. The factor that has the most significant influence is the mar-
ket uncertainty, with the uncertainty of policy and law in the next place.
The technical uncertainty has a mild impact on the investment. Never-
theless, the input cost uncertainty has no influence.

Finally, by the empirical results, it is also found that the competi-
tion intensity reduces the delaying effect of market uncertainty on invest-
ment. Learning capability enhances the encouraging effect of technical
uncertainty on the investment. The extent of irreversibility of the invest-
ment in intangible assets positively promotes the relationship among
market, policy uncertainty and investment, while the same effect of the

investment in tangible assets is not significant.
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