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ABSTRACT The trading prices of solar-generated electricity have reached a new record worldwide. However, the average selling
price in Korea was realatively high, at 182 won/kWh. This study aims to identify the reasons for the discrepancy between Korean and
global prices for photovoltaic power using levelized costs of energy (LCOE) and considering the factors determining photovoltaic
costs, such as differences in module prices, balance of plants (BOP), finances, capacity factors, and taxes. Germany and China were
selected as major countries of comparison for the purposes of this study. Both countries are similar to Korea in terms of their solar
irradiance quantity, but they have lower photovoltaic power prices compared with Korea, allowing for meaningful analysis. The
results of the cost analysis identified three areas that can be effectively controlled through government policies—licensing fees,
standard facility charges (grid connection costs), and safety management costs. If the costs are lowered to the target values, Korea’s
LCOE could be decreased to 134.9 won/kWh, which is 12.2 won/kWh lower than the current LCOE. We expect to increase the cost
efficiency of photovoltaic power generation in Korea and allow the government to supply more photovoltaic power at reduced costs.
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Table 2. LCOE conditions

ltems Korea China Germany
CAPEX 93,153,531 108,292,400
161 9 , 109, , 492,
(KRW) 61,083,270 (556,240 CNY) | (84,839 EUR)
O&M cost 1,133,875 1,643,205
3,736,510 o DU
(KRW) T (6,771 CNY) | (1,287 EUR)
Capacity 14,93 16,00 11,00
factor (%)
Discount rate 5.50 8.00 3.00
(%)
Corporate tax |, ) 25.00 29.79
rate (%)
Debt rate (%) 70 70 70
Interest rate 3.46 435 2.50
(%)
Inflation rate 0.97 2.00 0.38
(%)
Economic life 20 20 20
Degradation 0.70 0.70 0.70
rate (%)

Note : Numbers in parentheses are based on local currency,
1 CNY = 167.47 KRW and 1 EUR = 1,276,44 KRW in 2017
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Table 3. CAPEX of photovoltaic system

. CAPEX (thousand KRW) Ratio to Korea (%)
ems
Korea | China | Germany | Korea | China | Germany
Direat 79.506 | 79,172
COEE 109,130 | (433k | (62 66.4 | 725
CNY) | EUR)
10,025
Indirect ’ 11,830
ncéz’c 89,168 | (60K | ool 95.6 | 30.2
CNY)
10,622 100.0
Surtax | 12,790 | (63k (14111’%%)1%) 83.0 | 135.2
CNY)
93,154 | 108,292
Total | 161,083 | (556k | (85k 578 | 67.2
CNY) | EUR)

Note : Numbers in parentheses are based on local currency,
1 CNY = 167,47 KRW and 1 EUR = 1,276,44 KRW in 2017
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Table 5. Indirect cost of photovoltaic system

Indirect cost Ratio to Korea

ltems (thousand KRW) (%)
Korea | China | Germany | Korea | China | Germany
Table 4. Direct cost of photovoltaic system 167 910
Direct cost Ratio to Korea Licensing | 9,000 | (1k 0.7k L9 101
s (thousand KRW) (%) CNY) | EUR)
Korea | China | Germany |Korea|China | Germany Infrastric— 1,671
40,759 | 55,208 e | 390 | (0K 19.9
Module | 62,124 | (243k | (43k 65.6 | 88.9 CNy) | 1213
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1003 | gip)
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Inverter | 14,375 | (53k ( 8k’EUR) 61.6 69.6 ETC 5137 CNY)
NY,
ONY) 668 303
Connector | -, o Design | 1,500 | (4k | (0.2k [100.0| 446 | 202
band 12,866 | . o CNY) | EUR)
El(.ec.tric 602 (77k (Sk’ EUR) 100.0 | 147.9 80.2 501 607
wiring CNY) General | 6,924 | (3k | (0.5k 72| 88
Structure | 5,896 CNY) | EUR)
10,025 6,015
Ins;aia_ 93,933 | (60K (516{’9EZJ7R) 419 | 292 Profit | 5,570 | (36k (7i’ ;%R) 108 | 157.9
© CNY) CNY)
72,506 | 79,172 10,025 11.830
Total 109,130| (433k (62k 66.4 72.5 Total 39,163| (60k (9k’EUR) 25.6 30.2
CNY)) | EUR) CNY)

Note : Numbers in parentheses are based on local currency,
1 CNY = 167,47 KRW and 1 EUR = 1,276,44 KRW in 2017

Note : Numbers in parentheses are based on local currency,
1 CNY = 167,47 KRW and 1 EUR = 1,276,44 KRW in 2017
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117 218 (Unit: thousand KRW)
land rent |1,500| (1k 0.2k 7.8 14.6 ) Lowerable
CNY)| EUR) Items Korea China Germany -
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