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Abstract

This study provides an impact assessment of climate change on energy consumption, based on “active-deal scenario’.
This approach assumes that the amount of electric energy consumption depends on human spontaneous acts against local
temperature change. In this study, a statistical model for estimation of the Residential Electric Energy Consumption
(REEC) has been developed by using monthly mean temperature and monthly amount of electric energy consumption
in the 6 major cities over the 1999-2005 period. The statistical model is utilized to estimate the past and future REEC,
and to assess the economic benefits and damage in energy consumption sector. For an estimation of the future REEC,
climate change scenario, which is generated by National Institute of Meteorological Research, is utilized in this study.
According to the model, it is estimated that over the standard period (1999~2005), there might be economic benefits
of about 31 billion Won/year in Seoul due to increasing temperature than in the 1980s. The REEC is also predicted to
be gradually reduced across the Korean peninsula since the 2020s. These results suggest that Korea will gain economic
benefits in the REEC sector during the 21st century as temperature increases under global warming scenarios.
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Table 1. Description of the assessment on agriculture and energy(REEC) induced by impacts of climate change based

on the ‘active-deal scenario’.

Field Agriculture Energy (REEC)
Climate change Tqmperature, Precipitation, Insolation, Acid Temperature
rain, etc.
Subject Farmer Electric energy consumer
Irrigation, Cooling and heating,
Luminescence and heating, Buying and frequent usage of electric
Act Soil fertilization, appliances
Crop species change,
Soil usage change
Maximum agricultural profits Constant interior temperature,
Effect . )
Life convenience
Assessment Additional agricultural costs Increase of REEC
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A3t 712 717k (reference period) 2.2 A4, 577+ <2t
9] HA= REECS} 7]-20f tigt @A FL (present
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2005; Boo et al., 2004).
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Fig. 1. Monthly mean REEC (kWh/person * month, bars)
and monthly mean temperature (‘C, line) averaged over the
six major cities (Seoul, Busan, Deagu, Deajeon, Incheon,
Gwangju) for standard period (1999~2005).

Aol =] 9] 4xu]7}

H|7} 2= A eS YERAT (Tol, 2002; Joel and
Sam, 2003). o5& Z[df oL A] 4H] Ao 84T} 9
Yol F2 ehit ol HRHo 6% Wel 7
U F47109) Job|7ho] Bt ¥, BARS B9ty
A3} 9Yo) e 7| wj&Zo|t} (Matsumoto, 1992; Ha
et al., 2005).
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Fig. 2. Scatter diagram between REEC (kWh/person *
year) and annual mean temperature range (C) in the six ma-
jor cities.
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Table 2. Estimation of economic benefit and damage in the Korean six major cities according to variations of maximum
and minimum temperatures. Each value in the table means difference between the value for standard period and the value

in 1980s.
Maximum Minimum The change of residential Economic benefit and damage
City temperature temperature electric energy consumption per year
change (C) change (C) (kWh/person - year) (a hundred million won)
Seoul +0.41 +1.66 -35.11 +313
Busan -0.24 +0.95 -28.94 + 95
Deagu +0.16 +1.35 -31.65 + 71
Incheon +0.53 +1.75 -35.15 + 78
Gwangju -0.21 +0.99 -29.30 + 36
Daejeon -0.02 +1.70 -44.04 + 54
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Fig. 3. Change in (a) annual maximum temperature( C) for each 10-year mean and (b) annual minimum temperature (C)
From left panels to right panels, each panel indicates temperature difference between 2010s (2011~2020), 2020s (2021~2030),
2030s (2031~2040) and 2000s (1999~2005).
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Fig. 4. Changes in consumption amount of estimated REEC (kWh/person - year) in 2010s, 2020s and 2030s, compared to

that in 2000s.
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Fig. 5. Estimated consumption amount of REEC (kWh/per-
son - year) over the whole Korean peninsula for each
10-year. Values with bars denotes the difference between
each 10-year mean estimate and the value of 2000s.
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