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Overview

There are many challenges that Korea should faceelation to environments such as climate changg an
environmental degradation, energy problem, redoctid CO2 and pollutants and so forth. During thpida
economic development in Korea, environmental problelid not receive much attention and stronger exsiptlwas
given on economic development as environment aadasuic development could not go together.

Green technology innovation is the essence to weehggeen growth. Green growth committee define®rgre
growth as a strategy to minimize environmental Ibaged on new green technologies and achieve edogoowth
by advancing into the world market with the newgvdloped green technologies.

The purpose of this study is to estimate carboméa&nue and to conduct quantitative analysisHereffect on the
number of green technology related patent apptinatithat are the representative index of greenntdoby
innovation when the carbon tax revenue is use®&D expenditure as a method to use it.

Methods

In order to R&D expenditure we construt the paretiadwhich inclide 10 selected industrial data amel time
series data from 2000 to 2009. And then we perfibrenpooled OLS, fixed effects and randome effestsnation
models. In addition, we divied R&D expenditure detim 3 categorries, public sector, private sedod total R&D
expenditure to provide R&D expenditure elasitidfygreen technology innovation proxied by patergli@gtion.
The concrete function is as follows.

log(Patents;;) = B, + B,log (Value;,) + B,log (Asset;;) + Bslog (Wage;,) + B, log(R&DithB) + €t

Herei means 10 industries amdneans the period from 2000 to 20p3; means total R&D, public sector R&D
that include the government and public institutiang the private sector R&D.

The dependent variable is the number of patentiGgifuins. The patent, which is the proxy index efhnology
innovation activity includes patent application gratent registration data. The dependable vasabiat affect the
number of patent applications for each industniabdanclude value added, tangible fixed assetgl lef.wage, total
R&D expenditure, R&D expenditure of the governmand public institutions and the R&D expendituretioé
private sector. All variables went through log sfmmm.

Results

First, the element that significantly affects threan technology innovation for each industry appedo be labor
cost. The level of wage, which is the proxy vareabf labor cost, is analyzed to have a negativeetaiion with the
number of green technology related patent apptinatiwhich is the proxy variable of green technglomovation
activity, and an industry with a high level of waggn have negative effects on green technologwitimn activity.

Second, as a result of estimating carbon tax revethe carbon tax estimation for each energy sowittebe
between 9 trillion and 300 billion won and 10 tal and 600 billion won.

Third, we found that there is a positive correlatibetween the R&D expenditure for each area anéngre
technology innovation and the effect appeared tdifferent. The public sector R&D expenditure waslgzed to
have a bigger coefficient than the private sect@bDRexpenditure, and it was revealed that the puléictor R&D
expenditure has bigger effects on green techndlogyvation.

Fourth, in the R&D expenditure for each area, puBkctor R&D expenditure was analyzed to have gebig
elasticity about green technology innovation. WHil increase in the public sector R&D expenditurinds
1.737~1.897% increase in green technology relaebnblogical innovation, the private sector R&D exgiture
has the elasticity of 0.778~0.991% about greentalclyy.
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Fifth, when the estimation equation of log lineaydal was converted into amount variable and thecefff a unit
(million won) of R&D expenditure for each area ¢ thumber of green technology related patent agijmics was
estimated, it was revealed that the number of gregimology related patent applications increage?.®~2.8 cases
by a unit of the total R&D expenditure. The puldactor R&D expenditure and the private sector R&peaditure
were analyzed to increase 5.7~6.7 and 2.2~2.7 pasesunit of expenditure.

Conclusions

The implication of the research is that the useabon tax revenue on R&D investment when carbaniga
introduced in Korea and its effect on green tecbgwlinnovation were analyzed quantitatively. Whensidering
the use of carbon tax in the future, this thesis lba used as a policy data to use carbon tax revéaruR&D
expenditure in order to encourage green technologypvation activity by considering the charactécisof
corporations as well as the characteristics of siries. However, the limits of the research ardoflsws. The
technology innovation activity is one of corporat®strategies to have competitiveness and therefivect support
is necessary for the corporation and analysis essary about whether R&D expenditure through catpo
analysis can be effective on green technology iatiom activity in which corporate characteristidanvironment.
In addition, it is necessary to analyze the eftéagreen technology related R&D expenditure on gresehnology
rather than R&D expenditure for each financial tese for the sake of precise analysis. Such arsalydi remain
as study assignment for the future.
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