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Research paper

An Estimation of Carbon Emissions

by Taiwan’s Major Imported Solid Wood Products

Jiunn-Cheng Lin,”  Yi-Hung Chen,”  Pei-Jung Wang,"
Sing-Jyun Chen,”  Meng-Shan Wu"”

[ Summary ]

Studying the life-cycle of wood products can help understand the cradle-to-grave total energy
and its potential environmental impact starting with extraction of materials from the earth to the
end of life. Calculation of the carbon footprint of timber and wood products considers all activities
associated with the use of the material or product maintenance, logging, transportation, fabrication,
processing, and disposal. Taiwan relies heavily on wood imports of as much as 99%. Between do-
mestic timber and imported timber, the most significant difference in the carbon footprint lies in the
carbon emissions resulting from the transport when obtaining raw materials. Hence, based on data
of major solid wood product imports of 2005~2014, this study estimated the CO, emissions from
transport. Results indicate that the average CO, emitted annually from the transport of Taiwan’s
imported solid wood products was 67,000 metric tons (mt) from bulk carriers and 309,000 mt
from container ships. The amounts of CO, emitted during the transport of every cubic meter of
solid wood product were decided mainly by the shipping distance and type of carriers. Transport-
ing every cubic meter of solid wood product resulted in 3.18 to 47.69 kg m™> CO, emissions by
bulk carriers and 14.52 to 217.55 kg m™ emissions by container ships. As this paper estimates the
carbon emissions produced during the transport of solid wood products, its results can contribute
to estimations of a product’s carbon footprint. This study also lays the groundwork on which the
efficacy of minimizing CO, emission levels is calculated when encouraging the use of domestically
produced timber in the future.

Key words: solid wood, carbon emissions, transportation.
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Table 1. Standard conversion factors used preparing tables of production and trade

Product mtm’
Roundwood
Wood fuel, including wood for charcoal 0.725
Coniferous 0.699
Non-coniferous 0.800
Wood charcoal 0.167
Wood chips and particles 0.625
Coniferous 0.625
Non-coniferous 0.750
Wood residues 0.667
Sawnwood
Coniferous 0.549
Non-coniferous 0.699
Wood-based panels
Veneer sheets 0.752
Plywood 0.649
Particle board, oriented strand board and others 0.649
Hardboard 0.950
Medium-density fiberboard 0.500
Other fiberboard 0.250

Source: Taiwan Forestry Research Institute (TFRI) (2014).
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M Wood charcoal
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Fig. 1. Imported quantities of major solid wood forest products in Taiwan, 2005~2014.



196

FleE ~ 286 ~ FECARE ~ HIE ~ #iE ~ fiEk
HPGTE ~ SER R AR AR AL - HAS SR
EOECHIBRHA TR BRI R 7 -

2005 F 20144 » ZEEDEAREL
MR R 3.548 X 107 N - B ViE T B Ry
2.235X 1073 » {5HARAI63% » Hrp gk
75 0 — 2 S IR M 19 E AR - 2005
FEF20 4SRRI HE B 2K PEEHHET18.86 X 102NN
MEAREM - EOEE DR AR R RS 3
3.923 X 10%8 W » 1544% ; HRBAER » 15
38% » $£3.353 X 10°AMA - ZRE Ry S8 B A i
EORFE =4 mERTE -4 EOR
F54.385 X 103 » F T CIRF BRLF o+ 15
67% » 3£2.914 X 10° M 5 vt 18 H RS
B 0 1532% » 2£1.413 X 10°30 o

PR — S S R T L R

R P 3 0B 7.887 X 10°2N M » {544
B1Y22.23% » FEECOBREAFE » (IJFEZ
R S AR SE % HEREO &R
6.234 X 10°/3M - SEIEH F B AR R
TGAEY92% » $£5.734 X 10°23 W - 41 P R By ok
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BHalh o FEMER A Table 3[R » R PG
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Table 2. A list of countries by imported quantities of Taiwan’s major solid wood products

2005~2014 Units: mt
Round Wood Wood Wood Wood-based
Country/Products chips and . Sawnwood Total
wood charcoal residues panels
particles
Malaysia 3,923,077 82,940 54 4078 1,496,294 3,353,370 8,859,814
Australia 11,073 0 5,734,488 3841 414,134 70,145 6,233,681
Thailand 1064 25,608 2,914,029 2564 29,274 1,412,568 4,385,107
China 8618 9366 872,332 8648 263,947 2,246,801 3,409,712
Indonesia 7179 129,878 1,494,248 37,790 68,865 795,330 2,533,289
Vietnam 79,765 84,834 1,827,139 4024 242,326 79,031 2,317,118
Canada 115,047 0 0 990 1,749,344 110,213 1,975,594
New Zealand 530,117 0 0 652 547,567 154,093 1,232,430
USA 188,724 42 30,630 7001 847,798 57,445 1,131,640
Papua New Guinea (PNG) 251,679 0 0 0 70,170 75,167 397,016
Others in Asia 540,201 6154 612 2479 237,044 62,583 849,072
Others in Oceania 21,207 0 12 117 1,192 1414 23,942
Others in North & Central America 10,651 15 0 0 3084 1184 14,934
Others in Europe 15,403 219 1250 9188 285,407 963,762 1,275,230
Others in South America 78,603 19 9396 16 435,311 70,496 593,840
Others in Africa 209,274 105 6 233 31,194 8363 249,174
Others 282 28 0 0 349 10 669
Total 5,991,965 339,206 12,884,196 81,621 6,723,299 9,461,973 35,482,261

U EEYNHE TR R AR - PR RE - EVE - B A R A EE B 5 -
2 RPN R FE AR B ~ A PE T~ A B A P R DUR HAR R B
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FEBE G B ~ B~ &K - MR

X[ » 43 HL Surabaya (53%) ~ Haiphong
(82%) ~ Vancouver (98%) ~ Tauranga (58%) &
Tacoma (42%) Ry EEHE ; EAFLEAARA L
L EHEITRT(85%) -

Table 3. Distances between the entry ports and Kaohsiung (KHS)

Country/Region Port Proportion Distance (km)
Malaysia Tanjung Manis, Sarawak 0.42 2525.11
Bintulu, Sarawak 0.23 2301.93
Kuala Baram 0.14 2111.25
Other 0.21 2441.80
Australia Melbourne 0.35 8848.45
Sydney 0.32 7823.39
Brisbane 0.29 7001.55
Other 0.04 7891.13
Thailand Songkhla 0.33 2795.09
Bangkok 0.33 3109.22
Laem Chabang 0.31 3082.40
Other 0.03 2995.57
China Lianyungang 0.34 1654.48
Ningbo 0.20 1055.72
Shanghai 0.18 1239.02
Other 0.28 1316.41
Indonesia Surabaya 0.53 3668.59
Jakarta, Java 0.22 3581.28
Semarang, Java 0.12 3646.98
Other 0.12 3632.28
Vietnam Haiphong 0.82 1458.55
Da Nang 0.06 1465.00
Ho Chi Minh City 0.06 2069.66
Other 0.06 1765.72
Canada Vancouver 0.98 10,334.40
Prince Rupert 0.01 9462.55
Montreal 0.01 21,742.05
Other 0.00 13,846.33
New Zealand Tauranga 0.58 9061.73
Napier 0.19 9480.49
Wellington 0.09 9291.67
Other 0.14 9332.34
USA Tacoma, WA 0.42 10,307.70
Savannah, GA 0.18 22,679.85
Seattle, WA 0.06 10,261.47
Other 0.34 16,681.10
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Table 4. List of countries by CO, emissions in shipping to the port of Kaohsiung Units: mt

Country/Region Bulk carrier Container
Australia 173,013.42 789,218.80
Malaysia 74,185.41 338,404.53
Canada 71,849.51 327,749.06
USA 58,156.07 265,284.99
Thailand 45,804.28 208,941.00
New Zealand 39,567.39 180,490.79
Indonesia 32,199.93 146,883.33
China 16,261.67 74,179.29
Vietnam 12,238.47 55,827.07
Papua New Guinea 6558.38 29,916.72
Others in Europe 82,213.52 375,025.55
Others in South America 41,523.16 189,412.26
Others in Africa 14,945.18 68,174.01
Others in Asia 6987.81 31,875.64
Others in North & Central America 948.18 4325.23
Others in Oceania 604.50 2757.51
Total 677,056.88 3,088,465.76
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Table 5. CO, emissions from shipping per cubic meter of solid wood products

CO, emissions (kg m™)

CO, emissions/CO, storage (%)

Import country
Bulk carrier Container Bulk carrier Container
Malaysia 5.90 26.91 0.46 2.09
Australia 20.23 92.28 1.52 6.92
Thailand 7.06 32.20 0.57 2.60
China 3.18 14.52 0.26 1.19
Indonesia 7.69 35.09 0.69 3.17
Vietnam 348 15.89 0.29 1.32
Canada 20.44 93.23 1.99 9.07
New Zealand 19.68 89.75 1.75 8.00
USA 31.30 142.78 2.81 12.81
Papua Nea Guinea 12.71 57.98 0.90 4.12
Others in Asia 5.76 26.27 0.45 2.05
Others in Oceania 19.93 90.93 1.38 6.29
Others in North & Central America 47.69 217.55 347 15.83
Others in Europe 40.67 185.53 3.52 16.07
Others in South America 41.59 189.71 3.82 17.43
Others in Africa 46.52 212.22 3.28 14.95
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B 78 T AR VB (R BR B Tl R - T A A AT R
Mg » Miner (2010)3H R 2R AESEENR E R
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