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Abstract This study evaluated the economic value of the development of a new variety of Citrus unshiu using the
income approach, Net Present Value (NPV), Internal Rate of Return (IRR), and Benefit/Cost (B/C) ratio. The new
variety of Citrus unshiu was developed by the national institute of horticultural and herbal science in Korea, rural
development administration. The technological evaluation of the development of a new variety of Citrus unshiu can
be used to improve the efficiency and practicality of the development of a new variety of citrus. From the research
results, the technological value of development of a new variety of Citrus unshui was evaluated at 109,455(discount
rate=8%, minimum), 195,040(discount rate=4%, maximum), and 145,375(discount rate=6%, average) million won. The
IRR was 51.4%, which was greater than the discount rate(4~8%). The NPV was evaluated at 145.3 billion
won(discount rate=6%, average), 195.0 billion won(discount rate=4%, maximum) and 109.4 billion won(discount
rate=8%, minimum), all of which were greater than 0. The B/C ratio was evaluated at 60.9(discount rate=6%,
average), 81.3(discount rate=4%, maximum) and 46.1(discount rate=8%, minimum), all of which were greater than
1. Therefore, the economic validity of the development of a new variety of Citrus unshiu was identified by this
technological evaluation.

Keywords : Citrus Unshiu, IRR, NPV, B/C, New variety, Technology Evaluation.
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Table 1. Plan of Citrus Unshiu’s Plantation

™ ™ <

) KO
) +E N
W RO 2
“r L Wn
X oo
M ;I MT
O -

) N
gy 20
% 00 = i

Kl = - N _
S TR D
® 5B N =
~ - R = oy
- ol o ~
O P)H_.Epa/
S wmmo;hmﬂﬂ‘
N 7@&]%06
T KO @ o = o
- o oR 2
o M_&oﬂr%%
m..n% ._.m.__ﬁ]ﬁ%ﬂﬂm
RE NTBES
Lf./ QV.M_.EHOAIL%
oo ™ N R
i o] N -’
s gldlalaldlalaldldlalala
S Flaln|nlnlnlinn g g g e
R R R A R R ke
B
M) olo|lolo
: 2l=|2/2(3(3/2(3( 8152
E BB Yt I
K]
g
<
3 E|R|2(E|E|E|E|E |88 8|2
8
[="
= o~ |~ ||| N[O
g |2|s|s|s|g|glglglglglg
QA QA QA QQQAQ

Source: RDA Citrus Research Station
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Table 2. Effects of Quality Improvement by Development
of New Variety of Citrus Unshiu

Control Experimental

Group(a) group(b) Gap(b-a)
Sugar content (°Bx) 9.7 10.6 0.9
Acidity (%) 1.06 0.89 -0.17
Sugar-Acid ratio 8.4 11.9 2.8
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Table 4. Effects of Development of New Variety of
Citrus Unshiu(discount rate=4.0%)

b Gake] 19 Fof uhE AT wA 7= A A (unit: million won)
o z]le] S7RE 32,819Mukele] FAFY A¢R
Year Total Pot’s Royalty’s Net Reven
% ‘}[: O]'L; D]')\]’H] 2.8’;% T':T?_)‘]'Uq 20051’:‘ 7]% }_‘}[\‘Cﬁ] % ¢ Revenue | Production cost Saving et Revenue
O 905.539] Slo] THEoiX|iL o2 20159 7|F o 2016 - 360.6 108.2 108.2
) 2017 - 5778 173.4 173.4
S 1,114.049 o] ¥ Foz AR 2018 - Lil12 3334 3334
2019 - 3,205.5 961.7 961.7
Table 3. Sugar-Acid Ratio and Total Revenue Increasing 2020 - 7.191.9 2,157.6 2,157.6
£ Cit 2021 237.7 7,903.1 2,370.9 2,608.6
ol Litrus — 2022 457.1 7,599.2 22798 2,736.8
(unit: million. won) 2023 879.0 9,133.6 2,740.1 3,619.1
- 2024 | 2,113.0 8,782.3 2,634.7 47477
Increasing effect of .
. . Increasing effect of total revenue 2025 4,876.3 5911.2 1,773.4 6,649.6
sugar-acid ratio 2 2 > d
- - - 2026 | 7,814.5 4,059.9 1,218.0 9,032.5
anci lof 2Pnci ]of 21":““; 1°f 2027 | 10,5196 0.0 0.0 10,519.6
005=100 005=100 015=100 2028 13,727.5 0.0 0.0 13,727.5
32,819 90,553 111,404 2029 16,673.0 0.0 0.0 16,673.0
2030 | 18,369.7 0.0 0.0 18,369.7
2031 | 19,2689 0.0 0.0 19,268.9
3.4 Z+2 MEZ(SIURM) ZHAO| M= 49l 2032 | 18,5278 0.0 0.0 18,527.8
.o 2033 | 17,8152 0.0 0.0 17,815.2
BEgE|, RE+Y A =0t 2034 | 17,1300 0.0 0.0 17,130.0
B Aol J|EAAE BES [hath 25005 AA 11 2035 | 16,4712 0.0 0.0 16,471.2
RU L T .
Hel 7] = B 32,5005 A4, 18 2036 | 15,8377 0.0 0.0 15,837.7
5o 29E xEHe By 15009, BER]ES Kt Total |180,7182| 558364 16,750.9 | 195,040.7
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Table 5. Economic Evaluation of Development of New
Variety of Citrus Unshiu
(unit: million won)

Total Free Cash

Discount Total Total Flow(A-B)

rate Revenue(A) Cost(B) =Economic Value of
Technology
4% 253,305.5 58,264.8 195,040.7
5% 222,655.3 54,486.3 168,169.0
6% 196,391.8 51,016.8 145,375.0
7% 173,815.3 47,827.3 125,988.1
8% 154,347.3 44,891.8 109,455.5
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Table 6. Economic Value of Development of New
Variety of Citrus Unshiu

(unit : million won)
Discount Net Present Internal Rate
rate Value of Return B/C Ratio
(NPV) (IRR)
4% 195,040.7 51.4% 81.3
5% 168,169.0 51.4% 70.2
6% 145,375.0 51.4% 60.9
7% 125,988.1 51.4% 529
8% 109,455.5 51.4% 46.1
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