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Abstract

The government has recently introduced and enforced the energy efficient housing scheme
including the zero-energy housing which has a net-zero energy consumption system based
on the passive and active technologies. These technologies should result in the additional
investment; however the economic feasibility of the investment has not been fully examined.
This research aims to estimate the maximum investment for the energy efficient housing by
analyzing the core benefit of the project — energy cost savings.

The analysis of the micro-data of Statistics Korea's Household Income and Expenditure
Survey shows that the maximum feasible investment increases as the energy efficiency
develops, the discount rate drops and the operation period of housing extends. Considering
the ‘business as usual’ costs, the maximum rates of increase in construction costs is about
18.2~23.1%. The rise of energy price in the future would increase this rate to 25.7~33.9%.
Our current estimates of additional investments for the zero-energy housing development are
more than 30 percent, which implies that the development would not meet the economic
feasibility unless the discount rate is low and the energy prices keep increasing.
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Table 1. CPI rate of increase (2010-2013)
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Bx|%
= 25%
Total item
FH NI |AZ(FHH)
Housing, water, electricity and 4.2%
other fuels
HA| Chonsei 4.2%
M Monthly rent 24%
T 7tA A J|EtE
Electricity, gas and other 5.3%
fuels
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Table 2. Average income and expenditure

o (S| et
. (/) | HIS ) | HIS)
=5 Average | Roporton 1o | Foporton to
WMoty Income | Fd Bpaees
AE Income 361808 i 100.0 -
X|Z Expenditure 2846644 1 787 -
4 S gy
fuels
OZH| Fuel expenses | 108381 | 3.0 -
T™7|& Electricity 46,251 13 427
TAIZIA Gas 45,331 13 41.8
LPGOIZ LPG 3,206 01 30
S§ Lamp oil 4,985 01 46
Aa oz Diesel oil 55 0.0 0.1
EF Briquet 511 0.0 0.5
SSEHIE| Heating| 7,674 02 71
7|EfZH| Other fuels| 367 0.0 03

*Source: Statistics Korea, Consumer Price Index
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Table 3. Statistics of energy cost by
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Az H|(J/E)
ag Fuel expenses
Average| SD
TH 108381 | 57,445
x|e | ZAl Urban 107,042 | 55179
Region | 4|z A| Non-Urban 115978 | 68412
S FH 100,007 | 65148
Single family house . i
T etz g ooy
e Multifamily house %172 | 35840
Housing
Type |OHTFE  Apartment 112477 | 52423
:ﬁf:ifljeiial 136,075 | 86,665
60m* 0|3} Below 60m™ | 89,496 | 48615
Fe| | 6Onr 2af BSr OI8F | 41428 | 53010
=1 From 60m® to 85m
o o T an | s
105m* =3} Over 105m* | 150,456 | 72,744
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Table 4. Descriptive statistics of the sample

OHItE Apartment
TA|
Uan 60m* &1} 85m" 0|5}
From 60m* to 85m’
72
Household 38T
OlHX|HlE EHa (/2D
Average of Energy 117,982
Cost(Won/Month)
HX|HE 75d
OfLix|H1 g BETA 18436
SD of Energy Cost

*Source: Statistics Korea, Household Income and Expenditure
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Table 5. Maximum feasible investment for the energy efficient housing (no increase of energy price)

golg(r) J
Social discount raty >5% 3%
HUE)
. 20% 40% 60% 80% 100% 20% 40% 60% 80% 100%
Energy reduction ratef
mol 10 year| 2134 4,269 6,403 8537 10,672 2,355 4,710 7,065 9420 11,775
Benefit | 20 year| 3,384 6,768 10151 13,535 16,919 4,024 8049 12,073 16,097 20122
(& 30 year| 4115 8231 12,346 16461 20,577 5,208 10416 15,623 20831 26,039
(Thousand | 40 year| 4,544 9,087 13631 18174 22,718 6,047 12,094 18141 24,187 30,234
Won) |50 year| 47% 9,589 14,383 19,177 23,971 6,642 13,283 19925 26,566 33,208
10 year 1.89 378 567 7.56 9.45 208 417 6.25 834 1042
20 year 3.00 599 899 11.98 14.98 356 712 1069 14.25 17.81
30 year| 364 7.28 1093 14.57 1821 461 922 1383 1844 2305
— 40 year 402 804 12.06 16.09 2011 5.35 10.70 16.06 2141 2676
SAH| 50 year| 424 849 12.73 16.97 21.22 5.88 11.76 17.64 2351 29.39
B7tg s | 5 -
Increasing 5 4 30 ‘
rate of ES | 2 =
construction » 1 A -
cost Bar 15 ‘ 15 - I
JEHPPT [ PP
20% 40% 60% 80% 100% 20% 40% 60% 80% 100%
m10ld m2old m30l maod Dsod m104d m2ol m30YE maod Tsod
B 6. O|UHX|2EFE0| AL|EXFE(OHX|IZIES] & 7Hsd 3% 1)
Table 6. Maximum feasible investment for the energy efficient housing (3% increase of energy price)
golg(r)
Social Discount Ra 268 e
2UE(10)
. 20% 40% 60% 80% 100% 20% 40% 60% 80% 100%
Energy Redluction Ratey
ol 10 year| 2415 4,830 7,245 9,660 12,076 2677 5354 8031 10,708 13,385
Benefit |20 year| 4,315 8630 | 12946 | 17261 | 21576 | 5228 | 10455 | 1568 | 20911 | 26138
(=L 30 year| 5810 11,620 17431 23241 29,051 7,658 15,215 22973 30,630 38288
(Thousand | 40 year| 6,986 13973 20,959 27,946 34,932 9973 19,945 29918 39,891 49,864
Won) |50 year| 7912 15824 23735 31,647 29559 12,178 24,357 36,535 48714 60,892
10 year 214 428 641 855 10.69 237 474 711 948 11.85
20 year 382 7.64 11.46 15.28 1910 463 9.25 1388 1851 2313
30 year 514 10.29 1543 2057 25171 678 1356 20.33 2711 3389
- 40 year 618 12.37 1855 2473 3092 883 17.65 2648 3531 4413
_i_}\]'lil 50 year| 7.00 14,01 21.01 2801 3501 10.78 21.56 32.34 4312 5390
37|‘g 60 - 60 -
Increasing % \ - ‘
rate of w ‘ i o) -
mm Bar 30 ‘ 5 lJ 30 ‘
cost » ‘ o |
3|t ]l ] | ]
o il ﬂ—’ | . Lﬁﬂ ‘ ii
20% 40% 60% 80% 100% 20% 40% 60% 80% 100%
m1049 m20 @30 @40 Dsod m10d m20 m30d Tao0ld Osol
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Table 7. Energy reduction rate for economic

O

N

e 4o

om i)

[

rof

2

10%

feasibility
AZH OHX|7HY dEE
g Increasing Rate of Energy
T Price
0% 3%
golg 55% | 54.9% 389%
Social Discount

Rate 35% | 434% 295%

*Assumption of 10% additional construction cost and 30
years of housing durability
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