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Abstract: This study applied the portfolio approach as a means to provide decision-making information for the
establishment of the optimal production plan for non-timber products. The target items of non-timber forest
product were Chestnut, Jujube, Walnut and Astringent Persimmon. The data used in this study were the annual
report of forestry production cost survey which contains the annual production, annual gross income, and annual
product cost from 2008 to 2013. These data were used to calculate the expected return of non-timber forest
product. The objective function in the portfolio models was to minimize the expected return volatility, called risk
and the constrain was to achieve the minimum expected return rate. Results indicated that the production ratio
of the nuts and fruits in 2013 was 7% for Chestnut, 20% for Jujube, 5% for Walnut and 68% for Astringent
Persimmon. Furthermore, portfolio presented that the production ratio was 10% for Chestnut, 9% for Jujube, 3%
for Walnut and 78% for Astringent Persimmon in the near future. The cause was analyzed due to maintain
stable production and income of Astringent Persimmon and Chestnut. Meanwhile, the revenue of Walnuts and
Jujube was in great variation with relatively higher revenues.
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Table 1. Annual production of fruit trees. (unit:kg/ha)
Year Chestnut Jujube Walnut AStltlIlgeIlt
Persimmon
2007 1,568 16,574 753 23,821
2008 1,745 13,962 799 14,726
2009 1,534 3.464 753 13,605
2010 1,270 2,998 886 11,825
2011 1,047 3,599 882 12,774
2012 1,258 3,397 864 11,901

Sources : Korea Forest Service, Forestry Production Cost Survey
Report.

Table 2. Annual production cost of fruit trees.
(unit:1,000 won/ha)

Year Chestnut Jujube Walnut PA stringent
ersimmon
2007 3,525 34916 13,404 33,106
2008 5,420 32,488 11,831 24,971
2009 4,479 30,365 10,841 22,511
2010 4,160 28,048 11,798 21,017
2011 3,609 29,820 11,862 21,323
2012 3,889 28,363 11,947 19,401

Sources : Korea Forest Service, Forestry Production Cost Survey
Report.

Table 3. Annual gross income of fruit trees.
(unit: 1,000 won/ha)

Year Chestnut Jujube Walnut I;A stringent
ersimmon

2007 2,103 28,217 26,741 25,030

2008 2,733 20,095 16,024 18,974

2009 2,270 23,010 13,165 18,025
2010 2,465 21,219 15,082 16,063
2011 2,386 22,138 14,960 16,404
2012 2,625 21,754 15,142 15,604

Sources : Korea Forest Service, Forestry Production Cost Survey
Report.
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Table 4. Expected return of fruit trees. (unit:1,000won/kg)

Year Chestnut Jujube Walnut I;A stringent
ersimmon
2007 0.45 0.88 28.31 0.56
2008 0.57 0.60 14.50 0.58
2009 0.46 3.48 11.71 0.59
2010 0.81 3.71 12.11 0.59
2011 1.05 3.14 12.18 0.57
2012 0.97 3.47 12.81 0.59
Mean 0.72 2.55 15.27 0.58
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Table 5. Net income correlations.

Astringent

Walnut .
Persimmon

Chestnut  Jujube

Chestnut 1
Jujube 0.5557 1
Walnut -0.5165 -0.6857 1

Astringent 01472 06853  -0.8192 1
Persimmon

Table 6. Net income covariance.

Astringent
Persimmon
0.0005
0.0117
-0.0642

0.0002

Chestnut Jujube Walnut

0.0572
0.1715
-0.7291

0.0005

0.1715
1.6631
-5.2175

0.0117

-0.7291
-5.2175
34.8114

-0.0642

Chestnut
Jujube
Walnut

Astringent
Persimmon
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Figure 1. Efficient investment curve of fruit trees.
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Table 7. Portfolio scenarios.

Portfoliol ~ Portfolio II  Portfolio 11T

Expected return 1.05 1.10 1.15
Risk 0.77E-03 0.95E-03 0.11E-02
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Table 8. Optimal production management strategies of fruit trees.

(unit:kg/ha, %)

2013 Year Portfolio | Portfolio II Portfolio I1I
Yield Ratio Yield Ratio Yield Ratio Yield Ratio
Chestnut 1,258 7 1,393 8 1,567 9 1,742 10
Jujube 3,397 20 1,393 8 1.393 8 1,567
Walnut 864 5 350 2 524 3 524 3
lﬁs“?ngem 11,901 68 14,284 82 13.936 80 13,587 78
ersimmon
Total 17,420 100 17,420 100 17,420 100 17,420 100
T AT AA AL g &S AuEd e d 2 R18) AAFEE FAaAT= A oE FAEHIIT v
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