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Research paper

Survey and Cost-Benefit Analysis

of Camellia brevistyla Management

Jiunn-Cheng Lin,”  Yi-Hung Chen,” Pei-Jung Wang," Meng-Shan Wu'?
[ Summary ]

In recent years, food security issues have focused public awareness on edible oils. By
boosting the oil-tea camellia industry, the production of camellia seed oil can provide healthy,
safe, locally produced edible oil. In addition, as camellias grow, they form deep roots for anchor-
age. The wide-spreading fibrous root systems of camellias have an outstanding water-retention
capacity. Therefore, subsidies are paid to promote the planting of oil-tea camellia in projects to
adjust farming systems and activate agricultural land use, and to alter farming practices after
abandoning betel-nut plantations. This study conducted interview surveys on production costs
and profits of Camellia brevistyla. The benefits of investing on oil-tea camellia were measured
by the net present value (NPV), internal rate of return (IRR), and a sensitivity analysis. Results
indicated that with a peak harvest, the annual production of oil-tea camellia seeds reached >1500
kg X ha''. Forty years of planting yielded an NPV of as much as NT$533,922 in total. The IRR of
the investment was as high as 9.6%. Hence, the investment proved to be a feasible management
project. Although the 20-year payoff period for an output of 1500 kg X ha"' might lower farmers’
willingness to participate in the project, results of the sensitivity analysis showed that positive
returns could be yielded as early as the 13" year of cultivation if the annual output could be in-
creased to more than 2500 kg X ha™. In case of a lean crop year with a drop in the annual output
of 70%, the NPV might still be positive, because of changes in the external environment, such
as costs, a bumper crop year or crop lean year, or oil content, having little impact on the NPV. It
is advised to prioritize improvements in camellia varieties in order to achieve stable economic
profits: grafting of high-yield breeds in older tea groves and cultivating high-yield breeds in new
tea grove plantations. Moreover, the study discovered that the NPV is most affected by the vola-
tility of the oil content. To cope with that, education for farmers on applying adequate fertilizers,
tending, and ameliorating conditions for oil-tea camellia cultivation should be enhanced. With
the total volume of oil production being boosted, the production of oil-tea camellia can effec-
tively yield high benefits.

Key words: oil-tea camellia, Camellia brevistyla, cost-benefit analysis, net present value.
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Fig. 1. Annual yields of oil-tea camellia in 2007~2016.
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Table 1. Content of surveys on production costs of Camellia brevistyla

Item Cost Year Notes
Soil preparation wages ~ NT$9200/dX 6 d 1
Planting wages NTS$1500/worker X 8 workers 1
Nursery-grown NT$50 X 1089 plants 1 Row spacing 3 X3 m. Due to
seedlings mortality, there were about 900
adult plants remaining.
Weeding wages NT$1500/worker X 8 workers annual Weeding 6 times in the first 3

yr and 4 times annually from
the 4" year on.

Fertilizer* The 12" year: annual On 1 ha of 900 plants, 0.3 kg

NT$420/pack X 23 packs of fertilizer is required for each
young shrub (aged 1~5 yr),
totaling 7 packs (40 kg/pack)
annually, each at NT$420,
while each adult plant (after
the 12" year) requires 1 kg of
fertilizer, totaling 23 packs (40
kg/pack) a year. As for plants in
the 6", 7", 8", 9", 10", and 11th
years, the required fertilizer for
each plant is listed respectively
as follows: 0.4, 0.5, 0.6, 0.7,
0.8, and 0.9 kg, so the required
packs of fertilizer are 9, 12, 14,
16, 18, and 21 packs each year,
respectively.

Fertilizing wages NT$1500/worker X 8 workers annual Fertilizing 3 times annually in
the first 5 yr, twice a year from
the 6™ to 12™ years, and once a
year after the 12" year.

Harvesting wages NT$45/kg harvesting year

Oil-pressing wages Sundried and husked NT$25/kg  harvesting year Using half of the weight of
the harvested fresh fruit as the
total weight of the harvested
volume after drying in the sun
and husking.

Cost of oil bottles NTS$13/bottle harvesting year Using 1/8 of the harvested
fresh fruit as the amount of oil
production (in bottles); a bottle
of 600 ml of camellia tea oil is
made from 8 kg of fresh fruit.

* Due to big discrepancies in the amount of fertilizer applied on oil-tea camellia, some tea farmers do not use
fertilization at all, in contrast to others who use 2 or 3 times the suggested amount. This study estimated the
cost for fertilization based on the suggested amount published in a manual for oil-tea camellia cultivation,
management, and applications.

The average exchange rate in 2017 was US$1.00=~New Taiwan (NT)$30.44.
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Fig. 2. Production costs of 12-yr-old Camellia brevistyla.
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Table 2. Profits of managing Camellia brevistyla with different output capacities

Yield (kg) NPV IRR (%) Payoff period NPV of the 12" year
1500 533,992 9.6 20 yr 122,903
2500 1,828,606 16.33 13 yr 251,278
3500 3,123,220 21.19 11 yr 379,653
4000 3,770,527 23.4 10 yr 443,840
NPV, net present value; IRR, internal rate of return.
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Table 3. Impacts on the net present value (NPV) and internal rate of return (IRR) from
changes in costs, yields, and oil contents
Yield Cost rate-of-change (%)
Item
(kgxha™) +20 +10 0 (initial) -10% -20%
1500 IRR 6.03 7.79 9.60 11.53 13.63
NPV 73,530 303,761 533,992 764,223 994,454
2500 IRR 12.59 14.39 16.33 18.45 20.81
NPV 1,248,893 1,538,750 1,828,606 2,118,462 2,408,319
3500 IRR 17.13 19.08 21.19 23.50 26.09
NPV 2,424,257 2,773,739 3,123,220 3,472,702 3,822,184
4000 IRR 19.04 21.05 234 25.64 28.32
NPV 3,011,939 3,391,233 3,770,527 4,149,822 4,529,116
Yield Item Scale of yield reduction from a bumper year to a lean year (%)
(kgxha™) 0 (initial) -20 -30 -50% -70%
1500 IRR 9.60 8.26 5.90 3.95 1.41
NPV 533,992 338,642 45,617 -149,733 -345,083
2500 IRR 16.33 14.79 12.07 9.78 6.65
NPV 1,828,606 1,445,323 870,399 487,116 103,833
3500 IRR 21.19 19.63 17.03 15.06 12.83
NPV 3,123,220 2,667,404 1,983,678 1,527,861 1,072,045
4000 IRR 23.40 21.63 18.94 16.91 14.61
NPV 3,770,527 3,249,594 2,468,194 1,947,260 1,426,327
Yield Oil content (%)
Item
(kgxha™) 9 (+20%) 8.25 (+10%) 7.5 (initial) 6.75 (-10%) 6 (-20%)
1500 IRR 12.88 11.33 9.6 7.61 5.21
NPV 1,096,336 815,164 533,992 252,820 28,352
2500 IRR 19.96 18.23 16.33 14.21 11.77
NPV 2,765,846 2,297,226 1,828,606 1,359,986 891,366
3500 IRR 25.33 23.44 21.19 19.05 16.43
NPV 4,498,596 3,836,792 3,123,220 2,513,184 1,851,381
4000 IRR 27.36 25.39 234 20.84 18.13
NPV 5,769,973 4,770,250 3,770,527 2,770,805 1,771,082

2 REUTS B P S5 R RO S RO L R
LB RTRE MRS I at - 0T AT BR A R AR
TR ~ PRIZRE L~ T MU S 18 e 2 0 78 e
B RI5E DU T I e S A Ao BT
FESORE R JTREE RN T AR AR -

A

[1]

& I

~ B
EREURK R o T R R ~ B B 5 R A
[ R B EE R - R B B R 2
BN o SERE IR AR I RN R X Rz R
XFZAZHHRAHG R (Shen et al. 2012) » R

+

R IR 25 B B R RE 8 R TR B R B
R R R A SR o B TR
FT I R AR AR IRAEAE T ARG - Ao R M 5
BERERE R  BHRESS TR A
Ko BN G R /NI R SR 10%
Fe 45 (Chang 2014) » B/ LA 6 5L 250
#F8.1% (Shen et al. 2012) » AFFSEEER &1
HLL6~9 D HETTRURK I 5347 » )& & BRI R -

WK ZEMEAT -~ WPEE -~ FERE O
MR R B BB Rk BRI 2% - HERR AL



10

DS E R ) SRR S 2 37 NS
RoE R BRI MR A2 R E
FENISIRBE - E B R A AL AR R (L et
al. 2010) - FEFFRIEH » HADZEH R
HELB(E AR RE RS I ==+ (U A R AR e i i
EHEB A ZEMT R RR KR E
BAE SR R+ B B R B i e B
B 2 =R AHRA -

il B 9 7% e DA ) U JRE e s T » AR
BHZRARBHIEWR - G SRS H AT S5 s
Al SR I SE A ME BRIl - 42 2k in Lk
(Shen et al. 2012, Zhu et al. 2014) » FKK - mE
SR R B B R KR E DL - RERS
HHEEMTIi=0 - fERA A s Bl 1R
g A& - FE R eI R - EE
IR R AR ST 1 o

+ =4
ma af

AR RS PR M LLE - HE
PR RERSE SR » v 28 R A KRR ~ A
A ZE o ARWFFEHIHIRGRR T A &/ R
RO LR E A B A - HE RS BRLAE ~ POl
SR BRI S o3 TS Tk o ISR IR IR B R R

Bl 5 BRI 38 o 43 T A SR T Bl A4 AT L
mE’Jm&% T FESERE AT AT M B AT B AH B R
B+ HH R B A B B KRR 3R AR
A 7 3 AT AR R A B DR O o 5 SR B S B E 1
FEER1500 kgxha'LL - - 404 MG I BLH
#533,9225t Ll E - AR 6% DL | - 35
FeHFIRRCE J 5 - HAER1500 kg X ha ' fy[E]
WO RGE204 - AR R RIS B - 4
FER2500 kg X ha' DL E o R{EATHE RS 134F
PHIAE IEHS - HRZEIRA ~ B R &R
FHMEBIE BB R B o BV A A R
DI0RRFHEM EBEM - R TG RHIE
KA TE HIAE T U A » A3 T DL R R R 85
il - PAEEA R T IR B A R BT
FEGESEE N MR EERATE2500
kgxha 'Ll F » BEAKSMEBRBTM B A F 2 -

RS o SR 2% - BRI ~ BR

PREERR RS B AR R A B T

BT DA R i I T = 2 A A E AR Y
80% » Horf X LUER WO Y St A R B A5
AR > AIRE FE RS A 5 A SRR > B2
HARBERRETT A - R E R R SRR -
AN - e 3 B 5 gl = 30 Bl S 4 B ML P 2 B A
A @%%Vﬂﬂ?ﬁ%&’:%RA@B@HE‘mﬁ &K
AR ERIRBER - CEER - SRy
AR SETTREERVEE - DUEE R A ER
Ut o

2 E X Rk

Chang TW. 2014. Taiwan oil tea camellia in-
dustry overview. Hualien District Agric News-
lett 89:14-7.

Fan ZF. 2006. Introduction and cultivation of
fine strains of Camellia oleifera in Fu’an City.
Nonwood For Res 24(2):22-5.

Gao W, He XS, Sun Y, Zhan ZY, Huang
JJ, Lei XL. 2013. Effects of different harvest
methods on oil content in Camellia oleifera.
Nonwood For Res 31(4):177-81.

Gollier C, Koundouri P, Pantelidis T. 2008.
Declining discount rates: economic justifica-
tions and implications for long-run policy.
Econ Policy 56:757-95.

Jiang GX, Ma JL, Li KX, Ye H. 2011. Com-
parison and analysis of economic benefit of oil-
tea in Guangxi. Nonwood For Res 29(1):149-52.

Lei JH. 2005. Experimental research on selec-
tion cultivation of Camellia oleifera. South
China For Sci 7(5):13-5.

Li ZJ, Hua JQ, Zeng YR. 2010. Oil content
of Camellia oleifera fruit trees. J Zhejiang For
Coll 27(6):935-40.

Liang WJ, Dai CJ, Huang JH, Wang LX.
2012. Causes of the low-yield plantations of
Camellia oleifera and its improvement mea-
sures in Wenzhou, Zhejiang Province. South
China For Sci 2012(5):20-1.

Peterson KS, Straka TJ. 2011. Specialized
discounted cash flow analysis formulas for



GEREERIE 34(1): 1-11, 2019

valuation of benefits and costs of urban trees
and forests. Arboricult Urban For 37(5):200-6.
Shen JF, Chen ZH, Xiao RX, Chen QP.
2012. Effects of different processing methods
on the quality of oil-tea of Camellia chek-
langoleosa Hu. J Chin Cereals Oils Assoc
27(6):56-60.

Tan ZG. 2008. The economic benefit investi-
gation and analysis on the management of Ca-
mellia oleifera in Qiyang County. Hunan For
Sci Technol 35(5):87-8.

TFRI. 2013. 2013 Camellia cultivation
management and utilization manual. Taiwan
Forestry Research Institute (TFRI) Extension
Series no. 253. Taipei, Taiwan: TFRI, Council
of Agriculture, Executive Yuan.

Wu JZ, Chen FH, Ho Ck, Hsu CK. 2014.

11

Camellia tea oil, golden wisdom of the ances-
tors: case studies of oil-tea camellia plantation
and introduction to its regulations and policies.
For Res Newslett 21(4):49-52.

Wu K, Peng SF, Bo CG, Su LG, Chen LS.
2010. Economic benefit analysis of high-yield-
ing new variety of Camellia oleifera. Hunan
For Sci Technol 37(1):37-40.

Zhu GH, WU LM, Yan FH, NI RG. 2014.
Economic benefit analysis of elite cultivars
of Camellia oleifera. J Zhejiang For Univ
31(4):632-8.

Zuo JL, Liu S, Xing WN, Gong C, Zhou
WC, Ao WC, et al. 2008. Budgetary esti-
mate of Ganwu series demonstration forest in
Camellia oleifera clone. Nonwood For Res
26(3):80-3.



12



