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Research paper

Analysis of Material Choices of Taiwan’s Lumber Industry
and the Predicaments It Faces

Jiunn-Cheng Lin,” Po-Heng Lin,” Yi-Hong Chen,” Wei-Hsun Chan"”

[ Summary ]

For the past 20 years, logging restrictions in Taiwan have resulted in insufficient domestic
timber sources and quantities. Accordingly, the only way that local manufacturers’ stable opera-
tions can be ensured is with imported raw materials. To address this issue, the government will
have to effectively draw upon domestic woodlands and timber sources to promote the domestic
timber self-sufficiency rate. Hence, it is paramount to obtain information about one of the key fac-
tors, sawmills, the forefront of processing harvested wood. Results of this survey indicated that
sawmills in Taiwan are predominantly small. And medium-scaled businesses equipped with fewer
than 5 woodworking machines and less than 10 employees each. However, only 30% of them use
domestic timber for production. Important supplier selection criteria for raw wood materials in-
volve “stability of supplies”, “reasonable prices”, “sufficient quantities of supply”, “meeting one’s
own production demand for raw materials”, and “quality of wood or wood products”. Meanwhile,
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regarding the predicaments faced by the lumber industry, the severity of the following problems
is considered a priority: “lack of the involvement of youth to which the business can be passed

down”,
industry”. It is hoped that the government can provide assistance such as “launching an industry-

LRI

reduced profit margins from price wars”, and “downturn in the domestic construction

driven talent training program”, “encouraging more-widespread usage of wood/bamboo mer-
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chandise”, “promoting both the quality and quantity of domestic bamboo materials” and “making
wood/bamboo products eligible items of the government’s green procurement”. Therefore, the
sustainability of the wood industry relies heavily on promoting its development as a whole with
prospects for making this industry an attractive option for youth.
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Fig. 1. Location of lumber factories in Taiwan.

Table 1. Sources of raw materials for wood products in 2015

Sources of raw materials Percentage (%)
M,,.: 100% imports 76.1
M,,m: Uses some domestic wood 23.9

The proportion of domestic wood used
<10% 31.2
11~30% 9.4
31~50% 18.8
51~99% 12.5
100% 28.1

M;,,,, company that used 100% imported materials; M,,, company that used some domestic materials.
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Table 2. Information of surveyed companies (%)

Item M, Mo Total
Number of employees
<5 31.7 50.0 36.1
6~10 43.6 28.1 39.8
11~15 12.9 6.3 11.3
16~20 5.9 3.1 53
>20 5.9 12.5 7.5
Age of employees
<40 9.9 15.6 11.2
41~50 27.7 31.3 28.6
51~60 52.5 50.0 51.9
>60 9.9 3.1 8.3
Number of wood machines
<2 21.8 21.9 21.8
3~5 55.4 46.9 534
>5 22.8 31.2 24.8
Amount of timber in use (m’)
None 8.8 0.0 6.7
<1000 314 48.5 35.6
1001~3000 353 30.3 34.1
3001~5000 13.7 15.2 14.1
5001~10,000 6.9 6.1 6.7
> 10,000 3.9 0.0 3.0
Amount of lumber in use (m’)
None 70.6 75.0 71.6
<500 13.7 9.4 12.7
501~1000 3.9 6.3 4.5
1001~2000 3.9 3.1 3.7

>2000 7.8 6.3 7.5
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Table 3. Importance of various factors for factories when choosing wood supply firms

Item

Category Mean SD t-value

1. Resonable price

2. Stability of the supply

3. Sufficient supply quantities

4. Diversity of supplies

5. Past business dealings

6. Supplier’s equipment and capacity

7. Quality of wood or wood products

8. On-time and prompt delivery

9. Supplier’s service

10. General reputation of supplier within the industry

M;, 4.50 0.60 1.87
Miom 4.25 0.80

Total 444 0.66

4.54 0.63 1.73
Myom 4.22 0.97

Total 4.46 0.74

M;, 4.42 0.72 1.83
Mo 4.13 0.94

Total 4.35 0.79

3.13 1.31  -0.11
Myom 3.16 1.27

Total 3.15 1.30

M;, 4.09 093 -0.16
Mo 4.13 0.91

Total 4.11 0.92

3.40 1.19  -0.16
Myom 3.44 0.95

Total 3.42 1.13

M;, 431 0.80 2.00*
Mo 3.97 0.90

Total 4.23 0.83

4.11 0.81 1.40
Myom 3.88 0.79

Total 4.05 0.81

M;, 3.85 0.93 0.22
Mo 3.81 0.74

Total 3.85 0.89

4.08 0.87 -0.24
Myom 4.13 0.75
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con’t

Total 410  0.84

11. Supplier able to provide market information M;,, 3.47 1.13  -0.26
Mgyom 3.53 0.98
Total 3.50 1.09

12. Dependent on change in forest policies M;, 3.76 1.03 0.33
domestic and abroad Miom 3.69 1.06
Total 3.75 1.03

13. Provides certified forest products M,, 3.27 1.10 0.66

Mo 3.13 1.10
Total 3.25 1.10
14. Legally harvested wood M,, 3.93 0.99 0.25
Mom 3.88 1.01
Total 3.92 0.99
15. Domestic timber or products M, 2.71 1.16  -3.37*%*
Myom 3.47 0.95
Total 291 1.16
16. Raw materials meet production demands M, 4.21 0.84 2.11*
3.84 0.88
Total 4.13 0.86
17. Meets consumers demands for selections M, 4.17 0.92 1.22
Mo 3.94 0.95
Total 4.12 0.93
18. Uniqueness of raw wood materials M,, 3.23 1.34  -0.66
Mom 341 1.19
Total 3.29 1.31
19. Sustainable forest source M;, 3.61 1.10 1.01
Mom 3.38 1.24
Total 3.56 1.14

20. Stable political and forest policies of import countries M;, 4.09 0.85 3.86%*
Maom 322 1.18
Total 3.88 1.02

21. Raw materials meet demands for production M,, 4.34 0.69 0.60

Myom 425 0.76
Total 432 0.71

22. Legality of wood or wood-based product M,, 3.95 0.88 1.47
source of supply Mom 3.66 1.21
Total 3.88 0.98

23. Can boost competitiveness of products M;, 3.79 1.00 1.34

Mom 3.50 1.22

Total 3.73 1.06
24. Can provide products for global marketing purposes M;, 2.79 1.16 0.16
2.75 1.32

Total 2.77 1.20
25. Geographical source of wood material M,, 3.17 1.14 0.71
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Myom 3.00 1.24
Total 3.11 1.17

M,;,, company that used 100% imported materials; M,,, company that used some domestic materials;
SD, standard deviation. ~ Significant at the 5% level; "~ Significant at the 1% level.
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Table 4. The predicament of the forestry industry

Item Category Mean SD  t-value
1. Lack of youth involvement to which the business M,, 4.59 0.66 0.23
can be passed down Miom 4.56 0.67
Total 4.57 0.69
2. High labor costs M., 3.88 0.90 1.04
Myom 3.69 0.82
Total 3.84 0.88
3. Reduced profit margins from price wars M, 4.15 0.95 0.92
Myom 3.97 0.93
Total 4.11 0.95
4. Migration of manufacturing overseas M, 3.07 1.19  -1.00
Myom 3.31 1.12
Total 3.12 1.18
5. Consumers’ lack of knowledge about wood/bamboo M, 3.13 1.01 -0.61
products Mom 3.25 0.98
Total 3.17 1.01
6. Low demands from retailers and a limited M, 3.79 1.03  -1.24
domestic market Mom 4.03 0.65
Total 3.86 0.95
7. Imported wood/bamboo products resulting in price M, 3.88 1.05 0.00
advantages Miom 3.88 1.04
Total 3.88 1.04
8. Unstable supplies of raw materials M, 3.63 1.20  -0.79
Myom 3.81 1.06
Total 3.68 1.17
9. Plastic or metal products used in lieu of wood/bamboo M,, 3.35 1.38 0.85
products Miom 3.13 1.16
Total 3.31 1.33
10. Unattainable mass production of wood/bamboo M., 3.26 1.10 0.78
products Mom 3.09 0.89
Total 3.22 1.05
11. Weak product differentiation M, 3.68 1.03 2.08%*
Myom 3.25 0.92
Total 3.55 1.04
12. Lack of a platform networking production and sales M;, 3.01 1.04  -2.04*
Myom 3.44 0.98
Total 3.10 1.05
13. Lack of marketing or distribution channels M, 2.92 1.04  -2.15%
Myom 3.38 1.04
Total 3.02 1.07
14. Market or technical information not easily accessible M, 2.79 1.04 -0.54
Myom 291 1.03
Total 2.84 1.04

15. Contamination in the manufacturing process M., 2.18 097  -2.04%*
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Myom 2.59 1.07
Total 2.27 1.01
16. Downturn in the domestic construction industry M, 4.10 1.07 0.93
Miom 391 0.93
Total 4.05 1.04

M;,,, company that used 100% imported materials; My,,, company that used some domestic materi-

als; SD, standard deviation. " Significant at the 5% level.

Table 5. Need for counseling or assistance

Item Category Mean SD  t-value

1. Timber pricing information transparency M, 3.22 0.92 1.18
Mom 3.00 0.88
Total 3.15 0.93

2. Providing favorable lending rates M;, 3.35 1.18 1.73
Myom 2.94 1.19
Total 3.23 1.20

3. Launching an industry-driven talent training program M., 3.95 0.89  0.23
Mom 3.91 0.93
Total 3.95 0.90

4. Assisting production techniques M;, 3.32 097  0.20
Mom 3.28 1.08
Total 3.33 1.00

5. Holding regular exhibitions and activities for product M, 3.28 0.90 -0.99
promotion and technical exchanges Myom 3.47 1.02
Total 3.31 0.95

6. Promoting applications of wood/bamboo as M;, 3.47 099 091
a green building material Miom 3.28 1.05
Total 3.41 1.01

7. Industry-academic cooperation in development of products M, 3.08 1.10  -0.85
with cultural and creative touches and with novelty Myom 3.28 1.25
Total 3.15 1.15

8. Lifting restrictions on foreign laborers’ qualifications M;, 3.49 1.38  0.86
for application Miom 3.25 1.27
Total 3.41 1.37

9. Promoting both the quality and quantity of domestic M, 3.39 1.07 -2.32%

wood/ bamboo materials Mo 3.88 0.91
Total 3.52 1.05

10. Helping resolve contamination problems M;, 2.59 .16 -1.24
in the manufacturing process Miom 3.13 1.24
Total 2.71 1.20

11. Making wood/bamboo products eligible items M, 3.47 1.09 0.00
for the government’s green procurement Miom 3.47 1.14
Total 3.47 1.09
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12. Establishing an information-sharing mechanism

on wood/bamboo products

13. Encouraging more-widespread usage
of wood/bamboo merchandise

14. Awarding bamboo farmers or businesses
for producing excellent materials

M, 3.47 0.88 -0.34
3.53 0.95
Total 347 0.92
3.49 097 -0.85
Mo 3.66 0.94
Total 3.53 0.96
M, 3.29 091 -1.65
3.59 0.87
Total 3.37 0.90

15. Establishing certification for products and encouraging M., 3.13 095 -1.10

usage of domestic wood/bamboo materials

M., 334 104
Total  3.18  0.97

M;,,, company that used 100% imported materials; My,,,, company that used some domestic materi-
als; SD, standard deviation. ~ Significant at the 5% level.

AR FIRRLL T AR SR B 2K
BWRE ) » TAMBEAREMERR ) K TH
B FhigEEZNR - BURERZHHE
2R B B R PR SR DO B B SR i EE A
T MERE RS RENAAMY - B2 SR
Pons BRI TT SRR - AR R OB R 2 H 2L

8 LR R FURHR R o2 722 Bt R ] DL
Bl SIS & TRCA R R0 bt B %
W by e B B JRURL SR N 3R (B R A A
L THE Ry Epl - #R#%Chan and Lin (2016)7
HEENRMEEE AR EM EEZEMN  HE
i SR 8 R PR 2R BERRA ~ BEM B St S ZE
P IR E AR TREEE A - R EAH
i E W BOREE - BN LB EM BB ERD
2 B {5 P I P i R e i B e I DA
HEERRAEE - IR BLB G0 E R LS o SR
WAL » 5350 - A IRGE IR EM & TR S &
fr Gt I RORE - [RIBEERY T 20 B R A BEGR
BLRMBORMERE M ) < H B R ]
PRI IR 2 T - RS a2 75 08 P I
PPN A R SR 2 BB Al (3 LR - 1R
Kk 8 7 A B R M o2 TR U5 #8735
HECVFORHETT AR 22 - MRS B B A IR
KL EF R A KSR (0 R B - fefk > H R
FE I A TR 7Y T 1S B P AR EE Y R M R

Bah ) ERE RN A TR R
SOMF TR 5 P B M SR AT 2R E i R IR ER 73 PR Ry
FEAEE AL (M B ) T KR & BLAYTE R (Chan
and Lin 2016) » [K| 02 75 By B 22 J50R} H AR B4
15 P BRI ZE P TR SE T LR

T B S b RS B KOS T B B T 1
1B PR S 5 T AR AR AT ~ S0

PR EEEEAHRR RIS - ER S B P B % 7
SR RIS B B T 8 7 AT IR YT %
EE kAR - BB 0 B R EE AR TR R SR
HEMEER - SIOMA £ S MR N3 - B
FESE 2B A A R RS - HEMFAE
T e e S [ R s e B+ DA T B E#1 i 2
TRGERY T 11 S RE MR ) RS2
P R R R BE A B A A TR - AT REARA B
FH R A T AR RS 2 S TR 2 7 SR 1 2
FEJFH(Chan and Lin 2016) - EGE R 4= A AH[F]
LESERL - BAEME B HRRE - SRR
BRI E A TR A8 H R 32 & i FE R B,
{5t [R] 3B S Y B A A 7 o TR L bR
HIHBHERARTRI - HifiGE /N A
F2BRZEHYE ) R T I3 BREITHE E S
R ) I H KRR R Y O B EE A
LR+ [RIRFANEIRY T 9. 52 B AT A4 B i
HERE | T R -



GIEFRSERIE 33(1): 63-76, 2018

SR BN G R IR Ry T3 BB SEAHRE A
FEEARRE ) BB LG E - WAl
Al i P B AR BRI DL - BOM S 60 %
L TR TP RS 05% - HA0BLL T2
BTELRI1% "] R HREMERZ FEA
T AB B Z W A e o e R R
IR+ o S 57 5 8 Ry I s s A R B S 1 BT Bl
FRAR EE S AR S I A AT - [RIRE 7
S WU RE b B 28508 HHE A 22 ot B ) DL B R
T EE SR AR A R LRI I H AR #h T 85 - AR BR
RBUA TSN - b SERIAN (T 1Y B
PRI AT - AR T - FR 2SR
UGS YN INEE ol

FH 2 30T 2.0 £ 2 [ P BR ] (PR o MRS RE 2 B
REAM EERID - BIRAR {2 e B
EEAR - M0 H RTBURS Ry G R T B A
MABE IR > 140 B 2 A ffG & DU T
WA EFGR - BATRERECENZ —HRE
ARBERR T —HR R B BRI - ARBEAH
FiaA o 2EMtE HATRM E TRAZE R A
TABIOALLT ~ RIS E LU T &z /N T
Wi+ ERIER T R AR R3000 m*BUF ¢ A HA
ZHEABINEOZFEAR RN TAEZ R - #
FI =l TR B8 FH B M AT A E - T T
I S 52 J R IR i 5 R IR R T THT » R 258 K]
REHPLL T HERERE - TEBSHEL
> THEBESRS . TREARSEEN
OB R o B TAMERER A E B R 5 & hy
HBLZIRFE » T A SRR AR I st B A
B TEAEERARMEOREN ) R T AR
BEA AT R B ) S IR M SR AN B K]
F 0 NIk - BEIRARELEE ~ SRR TSGR E
L B R BRSO - EREIR S 3 2 BM TR
BEFBIERA > TSRS BIAAM BfGR -

[INCEE TN iR AV s
FRA - EREATE, - THIEBFHI
FEME  ~ TEINEERRR TR, ~ T
B AN Bt 7 AR BS ) e TR IR KA

75

R REMSE/N ) FikBE - AU
RESR UL BR T BRI 2 SEAH B A A 2 Al BRGER
oo THEEARMTREAER . » TiREEE
ATTRPR ' E B R ) e TR B A B
Rk E RIS H o TR - KA E 3
TR MR RH R A2 SE B - TR A 2 R 1R
Tt ARG IE L H R AMESR - R EME

2 E Rk

Chan WH, Lin JC. 2016. Analysis of domes-
tic wood use of lumber industry in Taiwan. For
Res News 23(6):114-6. [in Chinese].

Chen LC, Lin JC, Wu CS, Huang GM, Chen
YH. 2012. The current status of the wood prod-
uct demand in Taiwan. Q J For Res 34(4):287-
96. [in Chinese with English summary].

Dahel N. 2003. Vendor selection and order
quantity allocation in volume discount envi-
ronments. Supply Chain Manage 8(4):334-42.
Department of Statistics, MOEA. 2014.
Industrial production statistics: Survey Data-
bases. Available at http://dmz9.moea.gov.tw/
gmweb/investigate/InvestigateG.aspx. Ac-
cessed 2016 December 30. Taipei, Taiwan:
Ministry of Economic Affairs (MOEA).
Dickson GW. 1966. An analysis of supplier
selection systems and decisions. J Purchasing
2(1):5-17.

Lee KC, Lien CC. 1992. The development of
wood-based industry and timber consumption
in Taiwan -- a case study of hardwood logs. Q
J Chin For 25(2):69-87. [in Chinese with Eng-
lish summary].

Lin JC, Chen YH. 2015. Trading analysis of
solid wood product in Taiwan-2003~2013. Q
J Chin For 48(1):71-86. [in Chinese with Eng-
lish summary].

Lin JC, Chen YH, Lin YJ, Lee CM. 2015.
Analysis of procurement factors and recogni-
tion of domestic timber supply by wood- and



76

bamboo-based product manufacturers in Tai-
wan. Taiwan J For Sci 30(2):109-19. [in Chi-
nese with English summary].

Lin JC, Lin YJ. 2010. New trend of sustain-
able procurement for forest products. For Res
News 17(5):30-4. [in Chinese].

Millington A, Eberhardt M, Wilkinson B.
2006. Supplier performance and selection in
China. Int J Operat Prod Manage 26(2):185-201.
Swift CO. 1995. Preferences for single sourc-
ing and supplier selection criteria. J Bus Res
32(2):105-11.

Taiwan Forestry Bureau. 2016. Taiwan for-
estry statistics. Taipei, Taiwan: Taiwan For-
estry Bureau. [in Chinese].

PR — B [ R S b PR A AT

Wang PJ. 1997. Reliability analysis of
visitors’ questionnaire design for the Shan-
ping Natural Education Area. Taiwan J For
Sci 12(2):217-22. [in Chinese with English
summary].

Wang YC, Ko SH, Lin JC. 2012. Procure-
ment decision-making by wood-based indus-
tries in Taiwan. Taiwan J For Sci 27(4):333-44.
Wang YC, Lin JC. 2011. Analysis of timber
supplier selection and domestic timber require-
ments of the forest products industry in Tai-
wan. Taiwan J For Sci 26(2):135-49.

Weber CA, Current JR, Benton WC. 1991.
Vendor selection criteria and methods. Eur J
Operat Res 50(1):2-18.



