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Abstract

As climate change bringing increasing disasters all around the world, governments
and international organizations worldwide have been considering how to cope with its
impact. Even back to the world before Industrialization, the notion of energy
conservation has gradually become a popular topic of research, with humanity
contemplating how to reduce their long-term dependence on fossil fuels since
Industrialization. The application of renewable energy without carbon dioxide emission
valued, governments and international organizations establish schedules and goals on
reducing the emission, which has made the renewable energy industry a increasingly
favored industry.

The Taiwanese government legislated energy source transition goals in 2019,
anticipating that the electricity production from renewable energy will take up 20% of
the total electricity generation in Taiwan in 2025. Due to this policy, foreign and local
companies alike vigorously started installing generating facilities based on renewable
energy, immediately making wind power generation and solar photovoltaic power
generation highly invested industries in Taiwan. Along with the industry development,
opinions also arise. As an island country, Taiwan has limited land and resources. It is
challenging for Taiwan to develop renewable energy production, since it is a generation
method replying on natural forces, and wind power generation and solar photovoltaic
power generation both require a vast land range. How to obtain land on this narrow
island to install renewable energy generating system has become a troublesome topic.
Even worse, the installation of renewable energy generating system is often confronted
with challenges such as its destruction of environmental ecology, impact on local
agricultural production, etc.

This research discusses whether legalizing the installation of ground-mounted
photovoltaic (PV) electric systems on agricultural lands will affect the land price. In
2018-2020, the Council of Agriculture, Execution Yuan shortly allowed to install PV
systems on agricultural land under 2 hectares. This research compares Miaoli County,
where the installation was allowed, and Yunlin County, where it was not, to see if there

were striking differences in the deal prices and amount between the periods before/after
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the policy.

According to the research result, admitting the application of transferring
agricultural lands into ground-mounted PV system facilities in Miaoli County did not
cause an increase in the land deal price. A possible reason may be that the land price for
agricultural land in the northern part of Taiwan is higher than the maximum willingness

to pay (WTP) for ground-mounted PV facilities.

This research finds the maximum WTP of ground-mounted PV facilities is 3,000
dollars per square meter according to the investment modules from three related firms.
With the average deal price of agricultural land being 3,600~4,500 dollars per square
meter in Miaoli County, all three firms would not purchase agricultural land to install

ground-mounted PV systems.

Additionally, this research anticipates that if Yunlin County allows transferring
agricultural lands into ground-mounted PV system facilities, with the local average deal
price of agricultural lands being 1,600~2,000 dollars per square meter, since it is lower
than the firm maximum, WTP 3,000 dollars per square meter, solar power investors
would indeed purchase, causing a rise in the land price. Even so, the investment interest
in establishing PV systems in a specific area is stable, so PV energy investors would not

compete at the deal price of agricultural land unlimitedly.

Keywords: renewable energy, agricultural land price, solar energy, internal rate of return,

net press worth
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FB=FE WFRTAEERAR
B8 HRGEE R E s

AR AR PR B I 5 P it B L T KPS RE S BR R T A G s B S
(Bt ? BTG YL 2018 4 6 H 2 2020 4 7 BB BHBUKIZAE % 8 S E FH e B2
8 2 AHEDUT SR At s B 2SSt A KPR BB A4 - INECHEIR AR E
ZGH 2020 £ 7 AF1E 2 AU RS E i B ARG RE R A 0 2
Z g R LV RRARSHEE T E —HE e E BRI E B AR RE 3%
BRI G IR R ERE B0 - DN 7 B TR 596 FH 1 S B PR B s M e 2
KIGHESTE 24 - Fr BB AL 5 B R AU SR B AR - B DLHIBRBR i
SRS AT G PR S P R A (AR B S B RN 2

RUETBR I SRR MR BB (AT E A BHBUSE 5% 3 R R e B Y
KIGRESR B ZAT - AUTFTER A s PR MR R R LR R A0 51
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AR MEMRE R -
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®31 BEIMEEVEREEHSEER

Hh TGS RE W) TSR BT
Fl 892
K&k 954

kI 1,010
T 1,040
e 1,143
ELF# 918
T 1,035
=lee 1,219
#1k 1,311
EFE 1,266
[Efite 1,180
=t 1,250
e 848
&P 1,223
At 1,239
= 1,292
i3 1,250
FE 1,138
=1 1,064

BRI © ORI

PRI L 20 R R AT 78 R e SRR B SE MR R (E R Pbl > BB A ghaE
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A 8 o B 1 T RS BE 5% R AR SRR 2 70 IR 5 FH S (B A B A B

BHERE?
2% 3-2 HiFE 2013 4 ~2020 AR EFIM AR ST
REFy RKSBRECHEE)  XSEEE) F SR
2013 4,288 TP AR 3,400 TTAP AR 2,264,606/*F 57 A R
2014 4,410 TP T AR 3,697 T AR 1,798,310 *FIT AR
2015 4448 TTRE T AR 3,199 TP AR 1,149,640 *F T AR
2016 4,435 TP AR 3,091 TR AR 655,734 VT AR
2017 4,257 TP AR 3,025 TP AR 636,844 VT AR
2018 4,516 TLRE T AR 3479 TR AR 479,393 *FIT AR
2019 4,012 TP AR 2,990 TR AR 598,253 VAR
2020 3,026 TLAE AR 3,019 TeRAE T AR 635,397 *FIT AR

BERAR © WBEA BIER S E E AR - AbTse s

2 3-3 TR 2013 4 ~2020 FREERMAC TR

REEy  ZXSHEECHIR) KSR EFED HASZ B A
2013 1,726 TLRE AR LIS TUAEAAR 5,286,055/ "F AR
2014 LI29JEAEAAR L102 TTAEAAR 5,384,488 ,FE A R
2015 L7224 TTFETAR 1,050 AR AR 4,995,128/~ A R
2016 L193JEAEAAR L198 TTAEAAR 4,598,185 F A R
2017 LOWBITAEHAR L1844 TR AR 4,532,086/~F- A R
2018 1920 LA AR 1,300 SRR AR 4,102,901/ °F 524 R
2019 LI9MATTAEAAR 1350 TTAEAAR 4,476,020/ F A R
2020 1,896 JTLAE AR 1,366 TUAE AR 4,284,858 15 AR

BERAR © WBEA BIER S E EEAIREE - ATy
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% 35 A TP AP RE R B A

LAl 4.
e . STUULA Y=
R o . - BRI EEHe EFNAT B EEFT
A= 499.85 REEH ETHE e g§8dhse MAE o o B
i3 T AT = HEg &R SR

(E)

HREEM 4356 1 106,909 1.93% 61,472 4.19%
638,558 2,781,560 1,437,069 1,023,643 448,186 856,807 443,382

(SYHES 3.5 2 105,615 1.92% 60,858 4.06%
632,173 2,753,745 1,437,069 1,049,530 422,299 828,992 441,453

PAERE 365 3 104,288 1.91% 60,243 3.94%
625,787 2,725,929 1,437,069 1,076,071 395,758 801,176 440,178

&R 46,000 4 102,927 191% 59,628 3.81%
619,402 2,698,113 1,437,069 1,103,283 368,546 773,361 439,574

EEFI% 0.025 5 101,532 191% 59,014 3.68%
613,016 2,670,298 1,437,069 1,131,183 340,646 745,545 439,659

EREEL 0.8 6 100,102 1.92% 58,399 3.56%
606,630 2,642,482 1,437,069 1,159,789 312,040 717,729 440,449
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HERERE L 0.0085 7 1.92% 57,7184 3.43%
000,245 2,614,667 1,437,069 1,189,118 282,711 98,635 689,914 441,963

PrEFR 15 8 1.93% 57,169 3.30%
593,859 2,586,851 1,437,069 1,219,189 252,640 97,132 662,098 444,219
A 22,993,100 9 1.95% 56,555 3.17%
587,474 2,559,035 1,437,069 1,250,021 221,808 95,590 634,283 447,234
EEFTER 00221 10 1.96% 55,940 3.05%
581,088 2,531,220 1,437,069 1,281,632 190,197 94,010 06,467 451,030
(SR FEES 0.01 11 1.98% 55,325 2.92%
574,103 2,503,404 1,437,069 1,314,042 157,787 92,389 578,651 455,625
TH /3 EUL
0.0725 12 201% 54,711 2.79%
A 568,317 2,475,589 1,437,069 1,347,272 124,557 90,727 550,836 461,039
JEER A 1.1 13 2.03% 54,096 2.66%
561,931 2,447,773 1,437,069 1,381,343 90,486 89,024 523,020 467,294
NS
4811 14 2.06% 53,481 2.53%
= 555,546 2,419957 1,437,069 1,416,275 55,554 87277 95205 474,410
[ 35, Hfth 15 549,160 2,392,142 1,437,069 1,452,000 19,739 85487 467,389 482,410 2.10% 52,866 2.40%
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(= &S 0.0025 16 - - 1,767,695 7.69% 52,252 8.40%

542,775 2,364,326 143,707 19,832 1,911,402
17 - ; 1,739,380 7.57% 51,637 8.28%
536,389 2,336,511 143,707 19,832 1,883,587
18 - - 1,712,064 7.45% 51,022 8.16%
530,003 2,308,695 143,707 19,832 1,855,771
19 - - 1,684,248 7.33% 50,407 8.04%
523,618 2,280,879 143,707 19,832 1,827,955
20 - - 1,656,433 7.20% 49,793 7.92%
517,232 2,253,064 143,707 19,832 1,800,140
20 FENEFEE IR (RR) 17%
SFIRENPV) 11,003,360
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P RE(Wp) A 46,500 NTD
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HEBFFIERLR 1.00% %
HEESILE 20% %
SR TRE LR 80% %
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ASEHEE - (REEH - IREBERAER - FAEEEML 1%5 > TAEREITER 0.1% -

()R BRI E R © G1EBER0kw/1 5)82,000 7T » #—XAH 15 & » 5 S EEF R » 20 £ FARILATF R 3 RREF
RAVEEE) PR AT 82,000 TE*15 &3 2=3,690,000 7T {55 1-15 FEREHET 15 46T $2A17 B2 94F 28 3,690,000/15=246,000
T

QB © T4 —R 15 7T 0 499.85kw H5t 1,538 |7 > AH 1,538 7 *15 JT*4 2X=92,200 7T

QYEERETEMEEM © 54 36,000 7T » &H 3,000 7T

HPEEEGEAREE M - T H 888 yt*12 H=10,656 7T

()AL 4 FlLEEE S 1-15 SRR 4R B IR (246,000+92,200+36,000+10,656)/23,245,118=47 1.65%

555 16-20 SRR AR AR —R(EPC MYEE &R 5 FHVHEBUHEF —20+REEH - I GSEERA
(46,140+36,000+10,656)/23,245,118=0.4%

6.5EFH 4 LUEE 200,000 TEEHEL » 49 7.25%

7.7 (] AT 7 [ B AU R RE R o B S I BB B 108 4F [ P i B s e 2 B I BE (4,356 TT/) 2 7228 » A
REBARE LB S EVAAE AR ELIE ST 2 EE o FEFY NIRRT i s R, -
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%37 B WMEEFEEEESRETHGR
FIE 1 5 10 15 20 HEET Py

B (B 2 g AT 100.00%  96.00%  91.00%  86.00%  81.00% 90.50%
A

TG ERIERE (KW )55 B E 8 1,266 1,215 1,152 1,089 1,025 22,915 1,146

THfG RS BT 632,810 607,498 575,857 544217 512,576 11,453,863 572,693
PN 2,756,521 2,646,260 2,508,434 2,370,608 2,232,782 49,893,026 2,494,651
[N

e - (REEH 640,609 640,609 640,609 640,609 92,796 10,073,119 503,656

ForbE i 81,351 81,351 81,351 81,351 81,351 1,627,012 81,351

FrHBEH 200,000 200,000 200,000 200,000 200,000 4,000,000 200,000

TTBUEEH - - - - - -

At - - - - - -
DN 021,960 921,960 921,960 921,960 374,147 15,700,131 785,007
EBITDA 1,834,561 1,724,300 1,586,474 1,448,648 1,858,635 34,192,896 1,709,645
Hresi 1,549,535 1,549,535 1,549,535 1,549,535 23,243,025
=2 471,833 341,672 178971 16,270 - 3,660,776 183,039
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FEERA -186,807  -166,907  -142,032  -117,157 1,657,463 6,297,256 314,863
BT - - - - 281,769 1,458,088 = 72.904
MRARFH] -186,807  -166,907  -142,032  -117,157 1,576,867 5,831,006 291,550
M A B BEES 4,648,605
ST (B AR AR R 18,594,420
PN 18,594,420 17,354,792 12,396,280 6,198,140 -
(SEERVINGY 1,230,628 1,239,628 1,239,628 1,239,628 18,594,420 1,530,880
al)s8=:5! 471,833 341,672 178971 16,270 3,660,776 287,040
(SEE¥NSE 1,711,461 1,581,300 1,418,599 1,255,898 22,255,196 1,483,680
DSCR
SV NSS! 1,711,461 1,581,300 1,418,599 1,255,898 22,255,196 1,483,680
E FHPR 4 2 (EBITDA) 1,834,561 1,724,300 1,586,474 1,448,648 24,624,067 1,641,604
DSCR(EBITDA/Z+E) 1.07 1.09 1.12 1.15 1.11 1.11
HEna 4,648,605 123,100 143,000 167,875 192,750 1,576,867 5,831,006 291,550
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20 FFHEFCE IR
(DEEEHIVREERA 45.09%
Q)FEEATAYERA 26.59%

20 TN ELEHRIIZRARR) 5.49%
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3-8 CIRITEGEAEE

e N Bl BB fir
RERGHEESE 499.85 IEFF(kWp)
Tl LW ) T 38 B T 5L 1266 fEE&Wh) / IERE(WD)
T FES B R ERHEERR « TEEEER W) R EER) 632,310 FZ(KWh)
TR RS AR CR IS M PR i S E ) 43560  NTD/ fE(kWh)
TEEHTIR 0.00% %
Tl B R (B E) RIS SR IR A E i EEE) 43560 NTD
TEIE— BB
(FHfGS— RS ERE x PTG EHES) A16221 MY
EEWERAEPC &L 23,642,905 NTD
A FE(KWp) i A 47,300 NTD
BRI 15 i
B IR LR 1.00% %
AEESLE 20% %
SRR LR 80% %
FEEZEE 2.350% %
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FUEE - REEH 1.00% %
FprbmE 0.40% %
FHeE A 7.25% %
TTBUE T E FICERR L 20 57) 120,000 NTD
HoAhE FHERR DA 20 4F) 120,000 NTD
BT 20% %
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%39 CifTEBFERmEESRERGER

T 0 1 5 10 15 20 dest
BIIRE 2 FlETAE
100.00% 96.00% 91.00% 86.00% 81.00%
RS
WA
TR SR RE(Wp) T4
1,266 1,215 1,152 1,089 1,025 22,915
&8y
U REERA A CEcE 632,810 607,498 575,857 544,217 512,576 11,453,863
W A 4R 2,756,521 2,646,260 2,508,434 2,370,608 2,232,782 49,893,026
%N
FUHEE - REEH 236,429 236,429 236,429 236,429 236,429 4,728,581
ForbaE 94,572 94,572 94,572 94,572 94,572 1,891,432
FHeEH 200,000 200,000 200,000 200,000 200,000 4,000,000
TBUEHEEH 120,000 120,000 120,000 120,000 120,000 2,400,000
HoAth 2 120,000 120,000 120,000 120,000 120,000 2,400,000
&N 771,001 771,001 771,001 771,001 771,001 15,420,013
EBITDA 1,985,520 1,875,259 1,737,433 1,599,607 1,461,781 34,473,013
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TeEEH 1,576,194 1,576,194 1,576,194 1,576,194 23,642,905
= 429,670 311,141 162,978 14,816 3,333,650
FREERA -20,344 -12,075 -1,739 8,597 1,461,781 7,496,458
=G -4,069 22,415 -348 1,719 292,356 1,499,292
ke l] -16,275 -9,660 -1,391 6,378 1,169,425 5,997,167
WY ABREES 4,728,581
ST (B AR AR R 18,914,324
Tl AL 18914,324 17,653,369 12,609,549 6,304,775 0
(SEEVING 3 1,260,955 1,260,955 1,260,955 1,260,955 18,914,324
FEE A 429,670 311,141 162,978 14,816 3,333,650
BFEAEZH 1,690,625 1,572,096 1,423,933 1,275,771 22,247,974
DSCR
SV NSEan 1,690,625 1,572,096 1,423,933 1,275,771 22,247,974
E FH ¥R 475 2 (EBITDA) 1,985,520 1,875,259 1,737,433 1,599,607 26,888,455
DSCR(EBITDA/Z+E) 1.17 1.19 1.22 1.25 1.21
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REeng -4,728,581 298,964 305,579 313,848 322,117 1,169,425 10,725,748
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BL2019 47 2 6 FoF A I55 AE e T 8 8 B8 (1 4.356 7T/ (2 7 A RE L AL A 6%)

S B AR EAR G B A K TR A B S SRS B AR 499.85kw » 3 ELME
W 0 4 75 200,000 TC/4E 0 A~ B~ C = 5 RRRGHT P H 4% 2 5 B (IRR)#8

SFE {E (NPV)HI 2 3-10

%310 =P EREERIR(RR)EFIRENPV)FE

P A TR B i C RTT
P EP B (IRR) 16.57% 5.49% 6.77%
FFH{ENPY) 11,003,359 4975395 5,739,520

BRRE - At gr R
BBFEIBSN R RIZREE G IRE BT LM A ~ B~ C ZHBsHY

B R AL PERL > 7 DUFI = SR ik e 19 1750 8 R AU 1R B8 1 o 8 B R 2 e B ot
T B KRS RE 3% B Rkt < A T PERF A IR
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[ 4-2  ESERRELEARRE 2013 F~2020 AT BLE T i B 4R E
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FalE 4-1 BLE 4-2 2B IR B E MRS R 2013 £2~2020 £/
ST 22 5 P L s B P s B T L B B G - EMIRERET BB
HIH P ol 5 BR3P 45 B B ol s B T L R A o — BUR 18 Y B 08
= E RS ET B R VIR > O BRAE PR BRI B 2013 ££~2018 4
NIRRT R A B S BOR B A KRR S > 2019 £~ 2020 FERCRE
E-PHEB I T EEE > EREE T Az % 2019 F5 2020 F 215/ F
FYAH AR & > (e BOR BB Y _E oy 7 v SR R A B RS 5 F L HH B 2
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fRIZIE 4-3 2R EE MR R H 2013 4£~2020 F KA 5
RS, > BHEA 2013 ££~2016 - A2 36 A L 4R pl AR 2 23 B R kD -
2017 F~2020 = AR A TR 2 30 P ARIR L > R/ CEE ST 122 5 FH I 48 5E
7 [ TR B R B E] » o S A% 2018 4 ~2020 57 B 5 2 3 FH i 588 5 PR S5 5 B 3
T A 53 i 5% B B 90 = ] 47 52 v 6 T ot 4080 e < T R Sl oA A B B 4 o2
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~ KGR R SR T T E S I M B B KR SE B B sz A
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HEg e B AL KPS HE 55 B AU MR RS B s R AT R 70% > BT DARE F il
T/ N By 3,735.2 S AR -

R SR I E 5 30% B R & & 70%I0) R SR SRR ETAH]
B2 MR B, 2.2% & A ol - sth S AR e S AU R A TS
AWTFERG = SRR A [F] L ERR HY R B B AR (RR)ELFIRENPV) - P
JAIET £ S A e L2 [ 1 (R L P 7 o Pl 5 A 5 Pt S B e E T K

RESFEE AR 7

R 4-1 A R A [F] U EAS A R R E PR (ARR) EL R B (NPV)FR

T3 B GEAF R NMIEERIREIRR)  JFEENPY)
1,000 e AR 161,713 7¢ 12.99% 11,480,496
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