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Abstract : A major barrier to the spread and vitalization of renewable energy lies in its economic
infeasibility. And yet, there is a disparity in estimating the economic feasibility between supply and
demand sides. Taking this into account, we calculate an appropriate level of mini-solar panel
subsidies provided by the Seoul metropolitan government. More pointedly, this research
investigates the receptivity and social equity of the subsidy program based on the analysis of the
program’s financial feasibility. The results show that the subsidies can have anticipated effects for
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the heavy electricity consumption group but not for the low electricity consumption group.

Specifically, estimated pay-back periods for groups of 401kWh ~ 500kWh (per month) users, 201
kWh ~ 400kWh users and 101kWh ~ 200kWh were approximately 5years, 8 ~ 9 years and 12 years,
respectively. This implies that differential scales of the subsidies can better contribute to reducing

regressive difference between the groups and meeting the goal of social equity in regards to energy

justice.

Keywords : Renewable Energy, Subsidies, Social equity, receptivity, Financial feasibility
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Table 1. CO2 Emission Estimation Equation

Equation) tCOzeq = Y [MWh x tGHG(CO CH/N:0)/MWh) x Global Warming Potential]

* 23 BN WA AL - U BERY 29 5

of 3t 213 (&

H A A)2013-180%)

Table 2. Subside for Mini-solar penal Installation in Nowon-gu

Division A B
Modules - S?z}::a}cllzgfloxvg.% mx4cm - Ziazpezicllzfrrsloxv(‘;.% mx3cm
Invertor - cgpacity: 250 w - cgpacity: 250 w

Installation -size: 13 cm x 20 cm X 4 cm -size: 13 cm x 20 cm X 4 cm
AMI Adapter SJPM-C16 Adapter SJPM-C16
Degree 0° 15°
The average in monthly power generation Average 15 kWh Average 20 kWh
The term of guarantee S years S years
Price and Subside 640,000 won(subside 300,000 won) | 816,200 won(subside 300,000 won)
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kWh/m?*/dE 2o]1l, L& 229l 599 4.69
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Climate
data Project
Unit location _location

Latitude N 376 37.6
Longitude ‘E 127.0 127.0
Elevation m 86 86
Heating design temperature 2 -9.6
Cooling design temperature x 30.7
Earth temperature amplitude °C 199

Air Daily solar Atmosphe Earth Heating  Cooling

temperatu Relative radiation - ric Wind temperatu degree- degree-

Month re humidity _horizontal pressure speed re days days

°C % kWh/m?/d kPa m/s °C °cd °cd
January -34 56.8% 194 1014 25 2.8 663 0
February -1.1 54 9% 276 101.3 27 0.1 535 0
March 45 55.6% 347 100.9 29 59 419 0
April 11.8 56.0% 4.38 100.5 3.0 13.8 186 54
May 174 63.2% 469 1001 26 192 19 229
June 215 69.1% 4.29 99.7 23 23.1 0 345
July 246 78.7% 3.25 99.6 23 245 0 453
August 254 76.2% 3.55 997 22 248 0 477
September 20.6 69.4% 3.52 100.3 20 20.6 0 318
October 14.3 64.3% 3.03 100.9 20 144 115 133
November 6.6 61.4% 2.05 101.3 24 6.2 342 0
December 04 57.8% 1.70 1014 24 0.3 570 0
Annual 11.9 63.7% 3.22 100.6 24 12.5 2,848 2,010
Measured at [ m ]

Figure 1. Geographical Input Factors
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Table 3. the average price of household per month by electricity consumption(unit: won)

Division The average consumption of household per month
100 kWh ~ 200 kWh 200 kWh ~ 300 kWh 300 kWh ~ 400 kWh 400 kWh ~ 500 kWh
price(won) 15,090 53,330 106,520
IMWh price 99,594 134,840 149,324 234344
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Table 4. Result of the Payback period analysis(unit: year, won)
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Payback period: 11.9 years
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301kWh ~ 400kWh

401kWh ~ 500kWh
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Payback period: 7.9 years
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Table 5. Result of cost-benefit analysis of the mini solar panel program(unit: won)

Division The average consumption of household per month
101kWh ~ 200 kWh 201kWh ~ 300kWh 301kWh ~ 400 kWh 401kWh ~ 500kWh
IRR 6.8 104 11.8 19.5
NPV 62,124 won 204,434 won 262,915 won 606,195 won
Pay Back 11.9 years 8.8 years 7.9 years 5.1 years
B/C Ratio 1.10 132 141 1.95

B/C Ratio®= 1.32, NPVE 204,43442 <l=
t}. 301kWh ~ 400kWh A5l 4= IRR 11.8, NPV
262,915%, 3142717t 7.94, B/C ratio 1.41, NPV
262,91599] A1HE H]lt}, upx|ato g YAk
o] &8 401kWh ~ 500kWh 7#|%°] A+ IRR©]

19.5, NPV 606,1959, Pay Back 5.14, B/C Ratio
1,952 Uehe, ole} 2-& B4 AT} ojujsis vh
L AL e Aol A7 e oA A
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Table 6. Result of sensitivity analysis in 5 years and Optimal product prices

Division The average consumption of household per month
101kWh ~ 200kWh 201kWh ~ 300kWh 301kWh ~400kWh 401kWh ~ 500kWh
Price 640,000 won 640,000 won 640,000 won 640,000 won
Sensitivity analysis in 441,600 won 492,800 won 512,000 won -
Syears 31% 23.0% 20 % -
Subside 300,000 won 300,000 won 300,000 won 300,000 won
Additional support 198,400 won 147,200 won 128,000 won (Reasonable price)
needed 3 3 3
Optimal product prices 498,400 won 447,200 won 428,000 won 300,000 won
T2 SjAE 2 Qi) %3 w7} Elojof sttt &, 7FREE 340,000
A3t FHE 2T 300,00090] AHARE AS 74
REESS £ 553 @27AE Ao drhs Aolt, ol

MR 24
AA mnel 24 9 AQTd 24 =
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Table 7. Result of the Total emission reduction through installing mini solar panel in Seoul

L Generated . . Global Warming | Emission reduction | Total emission
Division L electricity Euoe e Potential per year(tCO2eq) | reduction(tCO2eq)
400 COAtCO/MWh) | 0468 1 53.5
1144
households in MWy CHay(kgCH#/MWh) | 0.005 21 12.5 158.2
Nowongu 0286 N:O(kgN-O/MWh) | 0.003 310 922
8,000 MWhy COA(tCO/MWh) | 0.468 1 1070.8
’ . 2,288
households in MiNh/y CHay(kgCH#/MWh) | 0.005 21 249.8 3,164.8
Seoul NoO(kgN:O/MWh) | 0.003 310 1844.1
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