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Abstract - After the oil crisis in 1970s, many countries have tried to reduce oil dependency. Especially, in Korea,
rapid declining oil consumption has speedily brought to electrification and a surge in electricity demand. This
paper attempts to estimate the relationship between declining oil use and electrification in Korea using OECD
panel data covering from 1985 to 2011. To this end, random effect model and fixed effect model are employed.
The increase in the ratio of energy oil to total energy consumption by 10%p leads to reduce the electricity
demand by about 15%. This result can be useful information to cope with the recent crisis of electric power.
In addition, industrial sector is ranked in forth the ratio of industrial electricity use to total electricity use
according to the result of comparative analysis of electricity consumption by use in OECD countries. Therefore,
industrial sector should be treated as the main target of demand-side management policies for electricity.
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Fig. 1. Trend of the percentage of oil use to total energy
consumption in Korea
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Table 1. Definitions and sample statistics of the variables for OECD countries

Variables Definitions Mean Standard deviation | Minimum | Maximum
Annual electricity consumption per capita
EPC . 7,466.1 5,925.8 592.1 50,631.1
(unit: kWh)
The percentage of energy oil consumption to
EOILI . . 84.8 9.5 49.2 99.8
total oil consumption
The percentage of energy oil consumption to
EOIL2 . 40.9 12.2 12.2 66.7
total energy consumption

Source: IEA Electricity Information Statistics, IEA World Energy Statistics and Balances. Available at

http://www.oecd-ilibrary.org/statistics.

1) www.oecd-ilibrary.org/statistics

Journal of Energy Engineering, Vol. 23, No. 2 (2014)



122

B
[
2

oy

c:)%o
Fot

Table 2. Empirical results for the estimation of the effect of declining oil energy use on electricity consumption per

capita
Equation (1) Equation (2)
Variables Random Effect Fixed Effect Random Effect Fixed Effect
Model Model Model Model
Constant 26,468.1" 26,762.4" 11,291.5" 11,365.6"
(15.50) (18.90) (9.06) (13.77)
-235.5° -238.8°
EOILI - -
o (-15.20) (-15.23)
-129.4° -130.4°
EOIL2 ) (-7.60) (-7.47)
Hausman Test Statistic 2.71 0.61
(p-value) (0.26) (0.74)

Notes: ‘indicate statistical significance at the 1% level. The values in parentheses below the estimates are t-values.
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Table 3. Electricity consumption share by use (2011)

Countries Industrial Use Residential Use
Value Rank Value Rank
Iceland 86.6% 1 5.4% 34
Korea 52.3% 4 13.1% 32
United States 23.7% 34 37.5% 1
OECD average 32.8% 31.6%
OECD average except Korea 31.7% 32.6%

Source: IEA, World Energy Statistics and Balances. Available at http://www.oecd-ilibrary.org/statistics.
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