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The economic and environmental values of the R&D investment in a renewable energy sector

in South Korea

Jaechun Sim *

Industrial & Management System Engineering, Dong-A University, Busan, Republic of Korea

Abstract

Although a fossil-based fuel economy has allowed South Korea to rapidly develop, the
economic growth means that South Korea is now one of the largest sources of carbon
emissions. The South Korean government has recently made a renewable energy investment
plan to convert the economy based on fossil fuels to an economy based on renewable energy.
In order to analyze the economic feasibility of the Research and Development (R&D)
investment required for this change, this study evaluates the R&D investment in the six types
of renewable energy sources -- biomass energy, waste energy, photovoltaic energy, solar
thermal energy, marine energy, and wind power energy, while considering several
uncertainty factors -- a renewable energy production amount, an R&D investment amount, a
unit price, and a risk-free interest rate. This study utilizes the system dynamics approach
using the Black-Scholes model and conducts sensitivity analyses of the uncertainty factors.
The results indicate that the renewable energy production amount has a relatively large
influence on both the R&D investment value and the carbon emission reduction amount. In
the Monte Carlo simulation, a risk-free interest rate has annually a small impact on the R&D

investment value.

Keywords: Carbon emission reduction, real option, renewable energy, system dynamics, and

technology investment evaluation

* Corresponding author at: Dong-A University, Industrial & Management System Engineering, 37 Nakdong-
dearo 550 beon-gil, Saha-gu, Busan, 49315, South Korea
Tel.: +82-51-200-7686; fax: +82-51-200-7696; E-mail Address: jachunsim88@gmail.com



Download English Version:

https://daneshyari.com/en/article/8095125

Download Persian Version:

https://daneshyari.com/article/8095125

Daneshyari.com


https://daneshyari.com/en/article/8095125
https://daneshyari.com/article/8095125
https://daneshyari.com

