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Abstract: This study is aimed at developing a supply-demand model of wood products, and outlook for mid-
term and long-term supply and demand for each products. The main wood products include sawnwood, plywood,
particle board, fiberboard (MDF), and pulp. The partial equilibrium model is composed of supply function,
import demand function, demand function, price relation function. With given parameters the outlook for year
2050 says that sawnwood, plywood, and fiberboard for domestic productions and imports are decreased. This
may result from the increase of log prices from the inside and outside of the country because of the propensity
for environment protection and the resource nationalism. On the other hand the supply of particle board and
pulp will increase because they are made from wasted wood and chips.
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sl= 7Pkt v et "ol M= Ea1e] 9ok A& Figure 1. Supply-demand structure of wood products.
Table 1. Variables for sawnwood supply and demand functions.
Variable Unit Description Source
1988~1995:Statistical yearbook of forestry
thousand Production volume of sawnwood from domestic 199_6~2001:Calculated from Korea Foresiry Research
QCSD m’ coniferous lo Institute
& 2002~2010:Timber supply and demand(Korea Forest
Service)
1998~1995:Statistical yearbook of forestry
thousand  Production volume of sawnwood from imported l99_6~2001:Ca1cu1ated from Korea Forestry Research
QCSM m’ coniferous lo: Institute
& 2002~2010:Timber supply and demand (Korea Forest
Service)
QCSIM thousand m* Import volume of sawnwood Korea International Trade Association
QSD thousand m*> Demand volume of sawnwood QCSD+QCSM+QCSIM
Red pine sawnwood (3.9x5.1 cmx2.7 m) price
5 (2000~2011). Prices from 1988~1999 calculated ..
PCSDP Won/m from the producers price index (PPI) of rectangular Statistical yearbook of forestry (SYF)
sawnwood from Japanese red pine (2005=100)
PCLP Won/m®>  Log price of red pine Statistical yearbook of forestry
Price of sawnwood from imported coniferous log,
PCSM PPI of sawnwood from Oregon pine (2005=100) The Bank of Korea
PCSIM $/m’ Unit price of imported coniferous sawnwood Korea International Trade Association
Price of Japanese larch sawnwood (size 3.9x5.1
cmx2.7 m) (2000~2011). Prices from 1988~1999
PCSDL Won/m®  calculated from the producers price index(PPI) of Statistical yearbook of forestry
rectangular sawnwood from Japanese red pine
(2005=100)
PLIM Import price index of log The Bank of Korea

CONT billion Won Amount of construction contracts

Construction Association of Korea
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Table 2. Model for sawnwood.

EEEERE A 103 A3 (2014)

Supply function — domestic log

In(QCSD) = 7.682 + 1.363**In(PCSDP) — 1.215*In(PCLP) — 1.114*In(PCSM)

(1.110) (2.902) (-2.080) (-1.944)
R*=10.560 pl=0319 Inverted AR Root =0.32
Supply function — imported log
In(QCSM) = 8.816** + 0.205In(PCSM) — 0.336*In(PLIM(-1)) — 0.844**DUM98
(11.887) (1.708) (-1.811) (-13.810)
R?*=0.956 pl=0.195 Inverted AR Root = 0.20
Import demand function
In(QCSIM) = -12.790 — 0.5061l0g(PCSIM) + 1.843**In(CONT) + 0.835In(PCSM)
(-2.25) (-1.427) (6.335) (1.596)
R*=0.797 p1=0.056 Inverted AR Root = 0.06
Demand function
In(QSD) =9.011** — 0.321In(PCSDL) + 0.294*In(CONT) — 0.553**DUM98
(2.383)  (-1.577) (1.756) (-5.322)
R*=0.844 pl=0.485 Inverted AR Root = 0.49

Table 3. Variables for plywood supply and demand functions.

Variable Unit Description Source
QPS thousand m’ Domestic supply volume of plywood Korea Wood Panel Association
QPIM thousand m’ Import volume of plywood Korea International Trade Association
PP PPI of plywood (2005=100) The Bank of Korea
PPIM $/m’ Unit price of imported plywood Korea International Trade Association
PCLIMA Import price index of Oregon pine log (2005=100) The Bank of Korea
PPCON Won/m® Consumer price of plywood (size 12*4°*8”) Korea Price Information, Corp.
CONT billion Won Amount of construction contracts Construction Association of Korea
Table 4. Model for plywood.

Supply function

In(QPS) = 8.414** + 0.451*(PP) — 0.866**In(PCLIMA)
(6.806)  (1.598) (-4.126)

R*=0.718

pl1=0.442 Inverted AR Roots = 0.44

Import demand function

In(QPIM) = 12.93** — 1.333**In(PPIM) + 0.883**In(PP) + 0.624**In(CONT) — 0.383**DUM98

(3.869) (-4.182) (2.642) (3.685) (-4.264)
R*=0.907 pl1=0.779 Inverted AR Roots =0.78
Demand function
In(QPS+QPIM) = 4.290 — 0.592*In(PPCON) + 0.967**In(CONT)
(1.194) (-2.051) (6.068)

R*=10.799 pl1 =0.577 Inverted AR Roots = 0.58
= °ol&skt =, A8 7 AT =R e 1988~19993 714 7HA 2 &
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Table S. Variables for particle board (PB) supply and demand functions.
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Variable Unit Description Source

QBP thousand m’ Production volume of PB Statistical yearbook of forestry
QBPIM thousand m? Import volume of PB Korea International Trade Association
QW thousand /m’ Supply volume of waste wood Statistical yearbook of forestry

PB Won/m? PPI of PB (2005=100) The Bank of Korea

PBIM $/m? Unit price of imported PB Korea International Trade Association
PBC20 Won/m® Consumer price of PB Korea Price Information, Corp.
CONT billion Won Amount of construction contracts Construction Association of Korea
GDP billion Won Gross Domestic Product The Bank of Korea

Table 6. Model for particle board.

Supply function

In(QBP) = -1.759 + 0.574In(PB) + 0.755%*In(QW) + 0.10IDUM97

(0.683) (0.151) (4.932)

(1.287)

R?=0.948

pl=0.436

Inverted AR Roots = 0.44

Import demand function

In(QBIM) = 8.192-1.494**In(PBIM) + 1.544*In(PB) + 0.794**In(CONT) — 0.561**DUM98

(0.959) (-3.500)

(1.968) (2.503)

(-2.288)

R?*=0.815

D-W=2.175

Demand function

In(QBP+QBIM) = -0.444**In(PBC20) + 0.943**In(GDP) — 0.448**DUM98

(-3.553) (8.098)

(:3.073)

R?=0.858

Table 7. Variables for medium density fiberboard (MDF) supply and demand functions.

Variable Unit Description Source

QMS thousand m* Production volume of MDF Statistical yearbook of forestry
QMIM thousand m* Import volme of MDF Korea International Trade Association
QW thousand m* Supply volume of waste wood Statistical yearbook of forestry

PM PPI of MDF (2005=100) The Bank of Korea

PMC Won/m’® Consumer price of MDF Korea Price Information, Corp.
PMIM $/m’ Unit price of imported MDF Korea International Trade Association
PLIM Import price index of log The Bank of Korea

CONT billion Won Amount of construction contracts Construction Association of Korea

Table 8. Model for medium density fiberboard.

Supply function

In(QMS) =-9.665 + 0.711In(PM) — 0.380**In(PLIM) + 1.710**In(QW) + 0.227DUMO8 + 0.310*In(QMS(-1))

(-3.078) (1.676) (-2.739) (5.339) (1.332) (2.576)
R*=0.983 D-h=-1.3535
Import demand function
In(QMIM) = 7.542 — 2.434**In(PMIM) + 2.769**In(PM) + 1.263*In(CONT) + 0.355**In(QMIM(-1))
(0.628) (-6.132) (2.218) (2.049) (2.585)
R*=0.856 D-h=1.371
Demand function

In(QMS+QMIM) = -1.414**In(PMC) + 1.870**In(GDP) — 0.523**DUM98

(-18.57) (25.415)

(-3.020)

R*=0.966
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Table 9. Variables for chemical pulp supply and demand functions.

Variable Unit Description Source

QCH ton Production amount of chemical pulp Statistical yearbook of forestry

QCHIM thousand m’ Import amount of chemical pulp Korea International Trade Association

QCHD thousand m? Demand amount of chemical pulp Statistical yegrbpc k of forestry, Korea International
Trade Association

PCH PPI of chemical pulp (2005=100) The Bank of Korea

PCHIM $/m’ Unit price of imported chemical pulp Korea International Trade Association

PIMWCHIP $/ton Price of imported non-coniferous wood chip Korea Price Information, Corp.

GDP billion Won Gross Domestic Product The Bank of Korea

Table 10. Model for chemical pulp.

Supply function

In(QCH) = 17.68** + 0.219In(PCH(-1)) — 0.505**In(PIMWCHIP) + 0.127DUM97

(13.753) (1.678) (-5.257) (1.141)
R*=10.620 pl =-0.562 Inverted AR Roots =-0.56
Import demand function
In(QCHIM) = 15.045%* — 0.151In(PCHIM) + 0.550**In(GDP)
(7.766)  (-1.654) (3.818)
R?=0.932 p1=0.573,p2=0.017 Inverted AR Roots = 0.60, -0.03

Demand function

In(QCHD) = 14.970%* — 0.136LOG(PCH) + 0.533**In(GDP)

(7.816)

(-1.611)

(3.751)

=0.931 pl1=0.564, p2=0.018

Inverted AR Roots = 0.59, -0.03




SEFRE 3 FYFL, FLUF TFE We
£ thas 2ol 3

S A% B4 AAE Agskel Baee
= o) Actelel 394 2400 2o S 1AER)
AAALEFE o3I 7HAS] B5- oF 159% 72O
EAHOE fOI3 AOR hehk oLk, ARAEFE 1%
I FAT RS BAAI, FUFATEE
YUFR FYEIL, SR S FEE 7, ARV
ofol, 2] 98 TIPS ol gstel +3 } ek,
S ANG BE W7} 10% 014 FEAM FAH
o2 felsiths A3E Btk FYukeh Fujat sty
ZuEe] FYubl sl BH 2o vehd, ﬂr
HlEsel g 2 Aas SRFAe, o

_‘_4
_4

o
L

d R ST B AT 5% o *foﬂ
M EAH R o o}E}— 7:‘47} YT
AR A ol g, o 3EE fls) ol8d W
= ot 2ok
Al gadre AT, 98 F9ETH
-, A Aol 8%, 98 tiwRlp, ey A7) A 5

¥ 5L WEE TN ARG A3 AL
7 12% FFNH BAROE frold A0 ekih. 9
B %7125 Aol g 3ol thsHE 5% ol 45
AN FelF Aoz RAHAL. £AFLVSE A3 5
7L, Fl A, ARFAPI, A7) AR
FUY FOoE SYAFE TN 35T ASE A

oAtk e Avl
< el GrusE
7 EAA L 3
ov, 1Az FREYAL
it

spshEz YA} g5
= ot

sjstge) 3 47

S, 2A X}7]§4:,L]Drsﬂ S A8 ].giq_ 7}
G BAGOR fo

°F 13%

1. 289 =S
Aol QA £ Ao

9 BEe] AP

AZSTH(Yts)S o8

—r‘

9 W}Q}
2ﬁ1 x}ﬂﬁﬂ
ow Eﬁlzﬁ*ﬁ

O

HE

23
a7 Slal AZakvoh

467

=g el

3= % ﬁx}-’i:%ﬂ Al E @ ZH(Root Mean
Square Percent Error: RMSPE)} At &8 Q 2|2

28k BE AF7Y 10% o oA FAIF SR Fo 3 (Mean Absolute Percentage Error: MAPE), Theil®] &+
A Yebgth A/ FUHS LD dAA 7HEQd S7A19(Theil’s inequlity coefficient) U 52| ZAS 2A|
S M 0 M7 S B A Ao $AE Shath o714 Theile] BE#EAE BNy, T4
Table 11. Stability test for the models.
. RMSPE MAPE Theil’s inequality coefficient
Variable 0 o
(%) (%) U UB uc uv
Supply (Domestic log) ~ 19.109 14.738 0.102 0.564 0342 0.092
S d Supply (Imported log) 2977 2.566 0.015 0.735 0.003 0.261
awiwoeo Import 23511 16.704 0.183 0.230 0.178 0.591
Demand 6.141 4.668 0.032 0.000 0.066 0.932
Supply 19.170 15.154 0.077 0.015 0.528 0.456
Plywood Import 4.229 3.607 0.020 0.027 0.415 0.557
Supply 7.864 6.457 0.073 0.233 0.294 0.471
Supply 6.950 5.558 0.033 0.024 0.020 0.955
Particle board Import 17.503 16.107 0.084 0.005 0.115 0.879
Supply 8.620 7.138 0.225 0.986 0.003 0.009
. ) Supply 18.100 13.682 0.087 0.043 0.487 0.468
Medium density ¢ 23.056 21.078 0.118 0.064 0.232 0.703
fiberboard
Supply 15.491 12.481 0.080 0.277 0.699 0.023
Supply 12.718 10.046 0.060 0.002 0.044 0.952
Chemical pulp Import 5.399 4.620 0.025 0.747 0.070 0.181
Supply 5.139 4.405 0.024 0.751 0.110 0.137
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Table 13. Outlook results of sawnwood and plywood. Unit: thousand m®, %
Sawnwood Sawanod Sawanod Sawnwood Plywood Plywood Plywood

Year total P rodu?tlon production import total supply import

(Domestic log)) (Imported log))

2010 5,210 164 3,936 1110 1,715 463 1,252

2015 4,044 105 3.470 469 1,618 556 1,061

2020 3,801 93 3,300 408 1,534 509 1,025

2025 3,588 82 3,147 358 1,451 464 987

2030 3,390 73 3,002 314 1,371 422 948

2035 3,204 65 2,864 275 1,296 384 911

2040 3,030 59 2,731 240 1,224 350 874

2045 2,866 53 2,605 208 1,158 319 839

2050 2,712 49 2,484 179 1,095 290 805

Annual variation rate -1.62 -3.00 -1.14 -4.46 -1.12 -1.16 -1.10

Table 14. Outlook results of PB, MDF, chemical pulp. Unit: thousand m®, thousand ton, %

Year PBtotal PB production PBimport MDF total MDF production MDF import CP total CP production CP import

2010 1,725 919 806 1,918 1,751 167 2,919 402 2,517

2015 1,871 982 889 1,505 1,314 191 3,258 442 2,817

2020 2,047 1,044 1,002 1,470 1,340 130 3,479 454 3,025

2025 2,239 1,111 1,128 1,450 1,362 87 3,709 468 3,242

2030 2,450 1,181 1,269 1,441 1,381 60 3,956 482 3,474

2035 2,683 1,256 1,428 1,440 1,399 42 4219 496 3,723

2040 2,940 1,334 1,605 1,445 1,415 30 4,501 510 3,991

2045 3,222 1,418 1,804 1,454 1,431 23 4,803 525 4,277

2050 3,533 1,506 2,028 1,465 1,447 18 5,125 541 4,585

Annual variation rate 1.81 1.24 233 -0.67 -0.48 -5.36 1.42 0.74 1.51

Table 17. Roundwood equivalent volume of imported wood

products. Unit: thousand m®, %

Table 15. Roundwood equivalent volume of wood products. Year Total Confer  Non-conifer
Unit: m°/m°, m°/ton

2010 17.854 4,801 13,052
Product RWE _ Product  RWE 2015 18,015 3419 14,59
Coniferous sawnwood 1.67 PB 1.4 2020 18,813 3,180 15,633
Non-coniferous sawnwood 1.82 MDF 1.8 2025 19,721 2,992 16,729
Import plywood 23 Pulp 45 2030 20,752 2,837 17,915
Source: http:://www.globaltimber.or.uk. 2035 21,911 2,712 19,199

2040 23,199 2,610 20,589

2045 24,619 2,528 22,091

2050 26,179 2,465 23,715

Annual variation rate 0.96 -1.65 1.50
Table 16. Outlook of log volume demand for wood products by origins and species. Unit: thousand m’, %

Demand of domestic log Demand of imported log
Year Total
Sub-total Conifer Non-con. Sub-total Conifer Non-con.

2010 15,202 2,675 2,000 675 12,527 10,400 2,127
2015 13,861 2,337 1,645 692 11,524 9,447 2,078
2020 13,642 2,386 1,674 712 11,256 9,129 2,128
2025 13,457 2,437 1,704 733 11,020 8,840 2,180
2030 13,299 2,491 1,736 754 10,808 8,574 2,234
2035 13,166 2,549 1,772 777 10,618 8,328 2,290
2040 13,061 2,611 1,812 799 10,450 8,104 2,347
2045 12,981 2,677 1,855 823 10,304 7,899 2,405
2050 12,927 2,748 1,902 847 10,179 7,713 2,466

Annual variation rate -0.40 0.07 -0.13 0.57 -0.52 -0.74 0.37
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Table 18. Outlook of log volume demand by wood products.

EAF A A 471

Unit: thousand m’, %

Sawnwood Plywood Pulp Board
Year Total - - - -
Conifer Non-con. Conifer Conifer Non-con. Conifer Non-con.

2010 15,202 6,847 550 1,066 492 1,809 3,995 444
2015 13,861 5,970 408 1,279 477 1,988 3,366 374
2020 13,642 5,667 408 1,172 477 2,044 3,487 387
2025 13,457 5,393 408 1,067 477 2,105 3,606 401
2030 13,299 5,136 408 972 477 2,167 3,726 414
2035 13,166 4,891 408 884 477 2,231 3,848 428
2040 13,061 4,659 408 805 477 2,297 3,974 442
2045 12,981 4,439 408 733 477 2,364 4,105 456
2050 12,927 4,229 408 667 477 2,434 4,241 471
Annual variation rate -0.4 -1.2 -0.7 -1.2 -0.1 0.7 0.1 0.1
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