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Abstract

We have examined dynamic relationships among water-efficiency, economic growth, electricity generation, and CO, emissions in
Korea using various time-series analysis methods for 1990-2014. While previous studies have been limited to economic growth, CO,
emissions, and electricity generation, this study contributed to explain the relationship between existing variables and water-efficiency.
We find that the four variables reach a balanced state in the long run through short-term adjustment, CO, emissions and economic growth
are responsible for water efficiency, and that CO, emissions, economic growth and water efficiency are the causes of electricity generation.
The long-term impact coefficient estimates on water-efficiency show that the increase in electricity generation and the decrease in CO,
emissions increase water-efficiency. Although economic growth has increased water-efficiency, moreover, we have identified an
inverted U-shaped relationship between economic growth and water-efficiency, which suggests that economic growth above a certain
level reduces the rate of increase in water-efficiency.
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Fig. 1. Trends in CO, Emission, Power Generation, GDP, and Water Efficiency
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Table 1. Unit root test (t-statistics)
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Level 1* difference Level 1* difference
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Note: *, ** and *** denote 10%, 5% and 1% of significance level,
respectively.
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Table 2. Johansen Cointegration test results (G, Er, Gy, [Gi]?, W)

Table 4. Long-term coefficients of water efficiency
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* %% and *** denote 10%, 5% and 1% of significance level, respectively. 9
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Table 3. Causality results by VECM
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Note: *, ** and *** denote 10%, 5% and 1% of significance level, respectively.

Note: Xfm-mz (1) is the Lagrange multiplier test statistics for the first
serial correlation. *, ** and *** denote 10%, 5% and 1% of
significance level, respectively.
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