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Analysis of Investment Time for a Residential Photovoltaic Power System
in China and Thailand Applying a Real Option Model and SAM Data
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ABSTRACT

This paper provides economic analysis for a residential photovoltaic (PV) power system
of 5 districts in China and Thailand, using SAM (System Advisor Model) data. Unlike
existing literature, the analysis is conducted from the investment timing perspective, as
applying to a real option model which can incorporate the cost uncertainty of the PV system
and a resident’s option to delay the investment. This study shows that the gap of optimal
investment times between a real option model and a generally used net present value model
ranges from about 6 to 14 years. Also, we found a contracting result for a particular district
that, while the investment is appropriate according to the net present value model, it is
more reasonable to delay the PV system investment in terms of the real option model.
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(Table 1) Basic Information for Each District

District China China China China Thailand
(Beijing) (Shanghai) (Chongging) (Shenzhen) (Bangkok)
(Latitude, Longitude) | (39.93, 116.28) | (31.17, 121.43) | (29.52, 106.48) | (22.55, 114.1) | (13.92, 100.6)
Elevation 55 7 351 18 12
Average temperature 121 16.1 18.3 22.9 285
RAE Fato] =2 A d3s Ve, F 597l 718 =& =S, Shanghai, Chongaing,
EMoZ XHE FREo] ve oA JEHE B Shenzhen2 793} 8¥0l|, Bangkoke 3% =
oAtk Aoz Yrrt 0% o] = & WS BoFEt)h B3 Beljing®] 49+
A9 Beijing, Shanghai, Chongqing= &3t 7Hg =2 = $1AE Sl E EEkaL
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7 T Hl5egk Al el BH S sk S S E@, AW PV A28l 965%2] JIHE 585 75
8ol 4= gl 8k Bangkokd] 4%t A& © 2 Beijing, Shanghai, Chongqing, Shenzhen,
oA JZoll oS o] Bes & 5 3tk Bangkok Z}Z} 17F 5458kWh, 4,746kWh,
Bjd S 915 Wit 7)o ® BAlS 4082kWh, 4815kWh, 5454kWhE A4kehe= A
<Figure 2>9} Zo] Yeld <= 2t} Beijinge o= et} ¢

mp o

(a) Beijing

(d) Shenzhen

(c) Chongging

(eﬂ) Bangkok ‘

(Figure 1) Annual Generated PV Electricity



132 Sd=dAAY G A 224 A2%

600

500

400

Energy (kWh)

300

200

100

""" China(Beijing) = = China(Shanghai)

Time (month)

China(Chongging)

China(Shenzhen)

10 11 12

Thailand(Bangkok)

(Figure 2) Generated Electricity for Each District
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(Table 2) Electricity Rates and Annual Benefits for Each District

District Ch@pa China . China} China Thailand

(Beijing) | (Shanghai) | (Chongging)| (Shenzhen) | (Bangkok)
Basic charge - - - - 38.22
Consumption Charge(CNY, THB) 0.4883 0.5583 052 0.68 4.22
Annual profit(€ /yr) 87.49 834.12 69.68 107.47 12849
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(Figure 3) Trends of PV Panel Prices for China and Southeast-Asia
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(Table 4) Parameters for Sensitivity

Analysis
Parameter Values
r 0.083, 0.09
1% -0.12~-0.03
o 0.01~0.2
D(year) 25
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(b) Expected time

(Figure 4) Sensitivity Analysis with Respect to Mean-Drift And Volatility
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(Figure 6) Expected time to the optimal investment time
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(Table 5) Estimation of the Optimal Investment Time in Terms of Real Option and

NPV
50% lower discount rate | Nominal discount rate | 50% higher discount rate
Current - - |
District Cost o;iion NPV Gap olr)(‘zion NPV Gap o;if(l)n NPV Gap
(€/W)
1) (yr) (yr) 1) (yr) (yr) 1) (yr) (yr)
CI.].l.na 1.02 348 |-1062 | 1411 | -1.76 |-1062 8.86 -4.07 |-10.62 6.55
(Beijing)
China . 1.02 403 |-1007 | 1411 | -1.21 |-10.07 8.86 -352 | -10.07 6.55
(Shanghai)
Chma.l 1.02 6.65 =745 | 1411 140 | -745 3.36 -090 | -745 6.55
(Chongqing)
China 1.02 062 |-1348 | 1411 | -462 |-1348 3.36 -6.93 | -1348 6.55
(Shenzhen)
Thailand 1.96 5295 | 3518 | 1419 087 | -791 878 -142 | -791 6.48
(Bangkok)
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