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Economic Benefit Evaluation of the Potential CO,

Sequestration by the National Reforestation Program
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[ Summary ]

Typhoon Herb seriously damaged Taiwan in 1996, and it aroused peoples’ concern for
forestry resources. In the meantime, the Executive Yuan has carried out a National Reforestation
Program. The National Reforestation Program’s goal was completed with 18,173.76 ha of
reforestation in the first 3 years. The goal of this research was to analyze the potential for carbon
sequestration of the National Reforestation Program. This report chose some species which had
already been widely planted to calculate the growth and carbon sequestration, and to perform a
cost-benefit analysis. Results indicate that the increase in CO, sequestration is more than 0.1495
X 10° tons/year. From the view of the economic benefit evaluation of carbon sequestration, costs
of planting will be lower than benefits until 13 years later. Costs of carbon sequestration at this

DITERE R T B oM S bk 2R A - S5 kTiT 100 BYgE% 53 5% Division of Forest Economics,
Taiwan Forestry Research Institute. 53 Nanhai Rd., Taipei 100, Taiwan.

DBV EEAKBEMNR > kT 106 TR VYEL 1 5% Graduate Institute of Forestry, National Taiwan
University. No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan.

Y @iNfEZE Corresponding author, e-mail:beer@serv.tfri.gov.tw
2001 £ 12 H3%% 2002 4E 5 Hi#® Received December 2001, Accepted May 2002.



312 ARk 2 RO — S (BRI AT o A St il

moment are NT$1,817.75/ton, and it will be reduced to NT$1,366.65/ton in the 20th year.
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Table 1. Objective and actual planted areas of the National Reforestation Program

Objective area Actual area Actual/objective
(1997-2001) (ha) (1997-1999) (ha) (%)

National (public) forestlands - 85 180.80Y
Rented national forestlands 1320 3658

Rented public forestlands 750 ----

Private forestlands 28,140 3790 13.47
Aboriginal reserves 16,850 9560 56.73
Rented from experimental forestlands 750 271 36.13
VAC & Tai-sugar? 2250 811 36.03
Total 50,060 18,174 36.30

Adapted from Wu (2001).

D Objective areas were calculated by combing national and public forestlands, and those rented from national

and public forestlands.

Y VCA: Veterans Affairs Commission, Executive Yuan. Tai-sugar: Taiwan Sugar Corp.
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Table 2. Comparison of actual and objective percentages of planted and tended areas during 1997-

1999
o Actual/objective (%) Average of 3
Organization 1997 1998 1999 years(%)

County governments 89.71 84.62 80.72 85.02
TFB" 69.55 87.24 92.79 83.19
Other

VAC? 100.00 100.00 100.00 100.00
NTU? experimental forestland 123.95 165.00 100.00 129.65
Tai-sugar® 100.00 100.00 100.00 100.00
CCA» 120.21 84.57 112.08 105.62

Adapted from Wu (2001).

Y TFB: Taiwan Forestry Bureau.

2 VCA: Veterans Affairs Commission, Executive Yuan.
9 NTU: National Taiwan Univ.

4 Tai-sugar: Taiwan Sugar Corp.

9 CCA: Council of Aboriginal Affairs, Executive Yuan.
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Table 3. Planted areas of main tree species in the National Reforestation Program (1997-1999)

units: ha
Average
1997 1998 1999
No. (1997-1999)
species area species area species area species area
1 Cinnamomum Cinnamomum Zelkova Cinnamomum
1232.53 931.56 1079.14 3058.87
camphora camphora serrata camphora
2 Calocedrus Acacia Cinnamomum Calocedrus
576.61 452.84 894.78 1785.76
formosana catechu camphora formosana
3 Swietenia Calocedrus Michelia Zelkova
432.78 455.08 777.82 1725.07
mahagoni formosana compressa serrata
4 Cryptomeria Zelkova Calocedrus Swietenia
419.23 412.88 754.07 1228.70
japonica serrata formosana mahagoni
5 Acacia Swietenia Swietenia Michelia
342.16 342.19 453.73 1182.31
catechu mahagoni mahagoni compressa
6 Liquidambar Liquidambar Acacia Acacia
i 335.65 270.91 346.54 1141.54
formosana formosana catechu catechu
7 Zelkova Cryptomeria Cunninghamia Cryptomeria
233.05 262.36 335.22 912.01
serrata japonica lanceolata japonica
8 Elaeocarpus Michelia Eucalyptus Liquidambar
153.02 261.74 307.71 i 909.41
decipiens compressa spp. formosana
9 Michelia Fraxinus Liquidambar Cunninghamia
142.75 214.39 302.85 674.52
compressa formosana formosana lanceolata
10 Cunninghamia Cunninghamia Fraxinus Fraxinus
135.25 204.05 298.50 606.97
lanceolata lanceolata formosana formosana

Adapted from Wang and Su (2000).
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E EEERARE BRI 2 ARM AR A
WEEECRD AR - HOS BREZ ARG 2-4mg > DUTER
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Elementar Analysensysteme, Germany )l E R
IR & > HAS R4 Table S -
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Table 4. Transfer coefficients between weight and volume for different species

Species name
camphora

formosana  serrata catechu  japonica

Cinnamomum Calocedrus Zelkova Acacia Cryptomeria Cunninghamia Fraxinus

lanceolata  formosana

Transfer

0.395 0.444 0.687

coefficient

0.664 0.302 0.350 0.671

Source: Ma et al. (1992).
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Table 5. Transfer coefficients of carbon content for different species

Species name Cinnamomum Calocedrus Zelkova Acacia Cryptomeria Cunninghamia Fraxinus
i

P camphora formosana  serrata catechu  japonica lanceolata  formosana

Carbon (%) 47.00 48.57 47.66  47.17 49.03 48.32 46.83

Table 6. CO, sequestration at different ages for different species
Units: ton/ha

Aftin(:if Cinnamomum Calocedrus Zelkova Acacia Cryptomeria Liquidambar Cunninghamia Fraxinus
(1) camphora  formosana serrata catechu  japonica formosana lanceolata formosana
6 47.88 29.46 96.91 96.59 40.04 83.43 38.83 99.87
7 59.47 35.54 112.21 110.92 45.66 88.97 43.61 121.22
8 69.89 57.63 127.50 126.59 51.67 94.57 48.68 143.38
9 80.93 79.09 142.80 143.43 57.99 100.25 53.98 165.88
10 91.39 99.90 158.09 161.32 64.52 106.01 59.45 188.33
11 101.76 118.87 173.39 180.15 70.50 111.84 64.43 210.34
12 111.50 138.14 188.69 199.81 77.21 117.76 70.12 231.58
13 120.45 156.72 203.98 220.23 83.96 123.75 75.92 251.73
14 129.86 174.59 219.28 241.32 90.71 129.84 81.83 270.55
15 139.57 191.71 234.57 263.04 97.44 136.02 87.85 287.79
16 149.36 195.13 249.87 285.36 97.65 142.29 88.13 303.27
17 159.20 209.76  265.16 308.25 103.87 148.67 93.99 316.84
18 167.82 223.64  280.46 331.71 110.02 155.14 99.97 328.38
19 177.92 236.75 295.75 355.72 116.10 161.72 106.09 337.82
20 186.28 249.08 311.05 380.31 122.10 168.41 112.35 345.11
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Fig. 1. Predicted CO, sequestration by the
National Reforestation Program.
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Fig. 2. Predicted trend of CO, sequestration by
the National Reforestation Program until
2017.
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Fig. 3. Predicted costs and benefits of CO,
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Fig. 4. Average predicted CO, sequestration
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