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Estimation of Demand Functions for
Forest Products using International Panel Data

Kyung-taek MIN " and Hiroyasu OKA »"

Abstract

The objective of this study is to analyze price and GDP elasticity in international demand for forest
products. Static and dynamic models of the derived demand for forest products were estimated for each
5 major forest products covering sawnwood, plywood, particle board, fiberboard, and total paper and
paperboards. The models were estimated with panel data sets for 1980-2007 from FAOSTAT and IMF
database. Price elasticities were estimated to be -0.2 ~ -0.4, and GDP elasticities were estimated to be
around 1. Demand for forest products is inelastic in price and elastic in GDP. GDP elasticity of high
income countries is higher than low income countries in plywood and printing papers, and lower in
boards and other paper and paperboard. The estimated coefficient of time trend is negative in sawnwood,
plywood, and particle board, positive in fiberboard, and insignificant in paper products. The tests of model
performance with mean absolute relative error reveal that static model fitted better than others.

Key words : Demand function, Econometrics, Forest products, GDP elasticity, International panel data, Price
elasticity
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THEMFRED 1 ELUNICRERIGHBEINS T LIk
D, BFEETIVE T S, MEMTREICBWTHEME
BIRNFEETZE LS, TRIKIIHEBEEOEME.,
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Descriptive statistics for consumption and price of forest products
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Table 3. FifFX I —2Z ANT-FREBEOHERR

Parameter estimates of the demand function including GDP dummy

B Bl HIL A il e HBAM | FORIAAE | ZOMMBE | K - B

EHOH 4.930 0.741 1.472 2.889 1.353 4.093 1.440 3.588
(16.71) (1.29) (2.41) (3.32) (2.74) (9.23) (3.77) (11.67)

i -0.281 -0.393 -0.310 -0.461 -0.192 -0.345 -0.142 -0.236
(-9.74) (-9.18) (-6.43) (-9.26) (-4.15) (-9.10) (-4.34) (-8.13)

GDP 1.032 1.776 1.189 0.376 1.066 0.663 1.193 0.888
(9.67) (9.65) (1.73) (1.71) (10.68) (6.74) (13.10) (12.72)

D -0.132 -0.544 0.332 1.390 -0.007 0.280 0.262 0319
(-1.52) (-4.08) (2.79) (8.43) (-0.09) (3.94) (4.05) (6.19)

P -0.024 -0.029 -0.013 0.036 -0.010 0.013 -0.008 0.002
(-8.45) (-6.28) (-3.09) (6.01) (-3.33) (4.62) (-3.25) (0.90)

R’ 0.85 0.73 0.54 0.02 0.92 0.67 0.86 0.80
Hausman 11.5 55.7 90.6 100.4 10.9 32.96 79.09 63.12
Test [0.02] [0.00] [0.00] [0.00] [0.03] [0.00] [0.00] [0.00]
HeE ik FE FE FE FE FE FE FE FE

£ : DIZ. OECDJIN [E 4+ Israel, Kuwait South Africa?®33[EIZ DV TO, ZTILUNDETIDMEE & D4 I —

ZHETHD, () NOKEDL tH,

NENEN T EARE NI, BERIEMDOMEYIC LN
EifiZzz s DT, BARETORENDH S LIRS L
TW3EEZAONS, KBFEICEBVTE. AlRkOR
D DITHI P HHEN D GDP §i A E W T & AR
ENTe, TN Table2 DIER LR TH 2, EHIC
B AR Z BN Te M 5 D X S — BB O R IE D fE
FEoTHb, EKEEICHIT S GDP Bk @EHS EL
TEMNRENT, DFD. BEEORFEREIC XS
UENBEOEUTERNGNENWS L THB, L3
&L EM BB AR Z RO MREIC DWW T, i
IKHEIC XD GDP iR EN RS T EMHLEMCEN
Too Flo. KATRETIE. RFHREL & BITHB LD
R—FHEHOFEMPT TN BT ENTH B,

mgic, ;X @) OEZEMNRIIVETNVICE D FH
B ZHEL., ZO/RE% Table 4 ICR LTz, EFOD
Sargan BUEIX, /SR T — 2 & VI HEGT DR D E
HAMEICOVWTRET 2D T, ZTNHEHN I N
Mo fetc®, BIFZEOZERICE T 2 i 55 0 & 1
JUTENTVS e b5N%, £z, Arellano-
Bond #E (1) % Q) &, TNZNHRAEEHD 1 X, 2
ROZRVAHBICDOWTDOMERRTH D, 2 RDOFRY
MBERTFEELEWVWT EMNRENTE, ThHickDd, )
RS IINT—RETIVIEHZ Y TH ST ORI N
2o

WHETNTFRBIBBFEROF S RG22 LTH
D, MEIMICEBEETH %, niHHBEZDOFREE. 2
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ETIVICE 2 THIMEEEBEDOILKZTTS, TOL
BICEREL B AERDZE DD, KEETIENX ) D
SE B 6 0 4 X 22 2 (Mean Absolute Relative Error,
MARE) ZH\V%, TOMENNEWVIZEBEEDN @D
VI DI THS, T T, NIBREDOE. P IEE
TIVIC KB THIME. A, FFEREZIET,
1 Py —A;
MARE _NZ a,
T EDHKETIVICEIF S MARE OBEHERZ
Table SIC/R L7z, TRTOHPBICDOVT, BEET
WEDEHEETIVOBEEENE N ENRENT
W3, BT T IVIG RIS & BEIEE & v S
HOBRERMITZ2 AV I ZHELTWVWEEDD, T
WMHTEE>TVBETENRENT VS, FAKDKE
RiF, MOETHETEFEREN TS (Chas-Amil
and Buongiorno,2000; Simangunsong and Buongiorno,
2001),

(5)

3. ERITHAE L DL

W DWW T Z KD B L2 HITHDNT
BO, TNZTNO7 70 —F 00Nk % - BIC X
STHEIBRMELNTVS, ZCTLETHLE=
DOETIVALEM UM & BITHEDOR Rz
L TH B, MEMFTFEIC OV THMEMEZEHE L
LT DR R %, Table 6 TE &, TDH B,

Table 5. FRAEVIFZEIHOD T 1IAHA

Forecasting performance of demand functions with MARE

Brooks et al. (1995) &, BRI DOFERTH D,
Chas-Amil and Buongiorno (2000), Simangunsong
and Buongiorno (2001). Tachibana, S. et al. (2005)
. RENVT=ZORHHRTH %, DI RDER
OHTHIE, 770 —FI X O EMEEORE SICEND
52 bhnd, LhL, ZEALDHE., MEMTE
EOHEFEMMME N T &iE. SEOSHICHBNT,
FATWI R E FREDRER WA D, FIfFHMEMEICDONT
. TEOEXALF LY F2RITZEICH DS HRED
FFEMNar > 8k, et BIRRICE L T, 2
ALFLY FOZEHZHAALEZOEITHRLD B K
TRMENHEEIE NI —)5, FEOXA LML Y FORF
SIMETE o TR, FIRIAATICRE L Tid, JefTiise
KO E/NENEDHEIE NI, DL AR
EDRALFLY REF>TWVWERIENE, XALE
LY REMIZUHAZRICA T Lick-T, Jk
TR THELONIHEMEE DK S HBLMNEEN
EEZBND, FEOHFERZHNT, FEOY I
alb—yarvzeird L. TR TEL N EEZ
HoreHmak o e, B, gk B RICBE L TR,
GDP L ERDEWVICK S TFREEIMKROENKE &
2Letic, GDPKEMNIEX 3 L. MiEHED 5%
CTCHLEHFREOWINRAENZ T LICK B, —J7. )k
MEAR & HIRIAAICEI L T, GDP lRERDEWIC &
PHRBEEMBOENEAMENG L LI, GDPRE

e T L 4 I —EFT )V BPET L
RUBF 5 High 0.016 0.061 0.058
Low 0.085 0.101
B R High 0.040 0.172 0.078
Low 0.273 0.296
HIl AR High 0.030 0.065 0.069
Low 0.110 0.168
HRHERR High 0.053 0.086 0.077
Low 0.127 0.128
B B P AR High 0.030 0.041 0.057
Low 0.056 0.076
I A High 0.024 0.044 0.076
Low 0.062 0.093
Z O - Bk High 0.019 0.041 0.034
Low 0.057 0.078
L - AR High 0.014 0.030 0.024
Low 0.040 0.047
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Table 6. MEEYTHEEIC T % HMEAEIC BT 5 e 7o

Published long-run own price and GDP elasticity of demand for forest products

B [1] [4]
High Low 2] Bl DC M-DC LDC Bl High Low
fiik&
BEfE | 038 046 022 -0.221 0218 -0.753  -0.16  -0.21
A | <009 -0.25 -0.25 0306 -0.066 -0.13  -0.22
MR | 0.00 -0.69 024 -0.05
WHER | 026 -0.68 052 -0.52
R— N 0.000  -1.035
FHAM | -027  -0.13 0.5  -0.18 005  -0.18
FURIARE | 026 009  -09  -027 015 <037
ZOMmAR | 0.00 0.00 -0.3 0.06  -0.14
K - BtE -0.205 -0.407 -0.312 -0.297
GDP
B | 016 0.28 0.50  0.765  0.000 0478 032 0.46
AR | 010 1.47 0.86  0.000 1.190 0513 073 0.74
HIAH | 097 1.02 1.14 1.15 0.65
WER | 1.38 1.55 1.25 0.82 0.82
R— N 0972 1.129 0.889
PR | 0.73 1.54 0.6 1.07 1.14 1.05
FIRIAR | 1.52 1.47 1.1 1.55 1.66 1.11
ZOMAH | 1.61 1.02 0.4 1.27 0.94 0.92
- BOHUEH 142 0466 0544 0999  1.130

7E @ [1] Brooks et al. (1995), 8 77 [E, 1964-1991, [2] Chas-Amil and Buongiorno (2000), 15 EU countries,

1969-1992, [3] Simangunsong and Buongiorno  (2001) 1973—1997, 62 [=, Static Model, [4] Tachibana, S. et

al.(2005), 1992-2000, 21 # [E, [5] WEPM (2006), [6] GFPM

MIEE->TE, MiENED S ZFNIEHFEDHE MR
AENZ T LICRS,

EX)

AREOHMWIZ, BBV T — X% HWTAMSE
A 2OV T IR E OMEEBEIC O LU TR O T
BB EHTE L, TONRTA—RICX> THEDTE
DAl A& M E > GDP M EBE XX AL LY R
HEtdT 2L THB, IMITHOET—XDHATIX
FAOSTAT & IMF OF—Z~X—ZATCH . oMk
1980 ~ 2007 £ CTH %, DHDBE. BFETIVEE?
TN, GDP X I—TFIVERFA. ThEFNOFER
ZHB U, ZOME, LTOXS G EAHLNE
Nz,

£9. MEYTEEOMASHEMIZ, WL &icEN
HBEDD, Wia-02~-04 DAY THEZ N, M

T T 2 MEMTRENIER NN TH 2 T LHREN

Too FIRTIV—T T LOfiEHEMEHSD E, R— R
HTIRENMERSNDEDD, ZOMDOBEFITDOWVWTIX
HLOBMMEMNARENTVS, DX 0. BIFOREK
EICED 5T, MREEANDHIGIELU TS &S T
ETHB,

KIS, MPEYFTFEE D GDP H#EEIE 1 1IEWVE DB
2, MRHHNTH B W RE N, FifE7IV—
T LD GDP M EERD &, AHCRHIRIHK T
EATREO A NE L, HIF MR, Wik, ZOMAKT
KA R E O A E WV B TS0 # B AR Tl 7L —
T OBMEED ZEF T W,

F iz, Fifs &g E EE UGS OIS X % ME
MBRBEOEEH D L, BHMREGH, HIFRICDWT
BAETHH., BHNKIZETHD T PRI NTE, AM
HEOKH 72 DTV BDEM DI, Ak, i
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DOMEHCRE TN B B2, FIHZRS T 51T
FTENELTWVWS, ZORDDIC, FREMDEEM
RETHE I NS BN IEFIHZELT A THREN
BEHALTWS, —FA. fk - AR I DWW TIER-IC
X9 2 T/ELLFHEITNICERE TRV,

FTHOXA LN LY RERTELITH D B HREOFF
WA S MR, Gk, HIFRICDWVW TR, 21
LMLY FOEHZHPAPAERZOVRITHIRL D EKE
BETSE M EN R SN — S, BEDOX A LML Y
RORFSMNIET - ok, FIRIAHKICBEI L T, 5k
TP EL D E/NEOITEHEENHE SN, FRE
CELIFEEPMERICEEL TS T ENHLNICE S
e lick>T, AL ML Y FEEBICEE W
TR E DS, AMBOHRIIFEHNOFEEEZ KD
KRB U g RIC A>T e ZEZ B NS,
FZETINICKOHF I NEFEOREHEIX, F
N—TRIDREFREDOELICH T 2 FHEOXIGZ /R L
TWa, B e, R, Z DMK - REEIC DV T,
RATRE 7V — T OfRBEENEL . Z oM 5ICD
WTEl 7 — T ORFEREICHERE I TN &N
RENTWVWB, GATEETIV—7"TI&, FIHRRERM
A D BESR I P DR AIIC A < L A2 ki e B S
ISTERINEE . AKFRE T )V — T TIEAMADIHK
ZhE <. MEOBERFEHENEN 2D TEENS S
EEZBN5,
EDODWEET N EZRLETZ L. BEETIVEME
RI—FETINOFRBIUTVEEDD, BIEETI
OEMEEERMETVOZAL D ELLH#HF TN TY
%, L T AWM NFRZE TIT - 7o TRIJIFRHG IS
BT, BZETIVIOEHETTIVAENT L 5,
O LIFMRMENTIEETIVTHES HMEEE L
T, BHEET VNSRS NEHEEOSHNEE LW
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