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Developing Wastepaper Demand-Supply Model and Policy

Measures to Increase Wastepaper Recycling Rate'*
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ABSTRACT

Wastepaper recycling has significant implications not only in providing scarce raw material input for the
paper industry but in environmental concerns such as reducing solid waste disposal, energy conservation and
preservation of forest resources.

The objectives of this study was (Dto develop an econometric model of demand for and supply of waste-
paper, @to forecast wastepaper consumption and price to the year 2000 applying the econometric models
estimated and ®to estimate the elasticity of variables which are included in the wastepaper supply and demand
equations.

In this study wastepaper was classified into three groups, old newsprint, old corrugated and mixed. For
each group such as demand and supply equation were estimated. The demand equations were estimated as a
function of paper and paper product consumption and wholesale price index and supply equations as a function
of wastepaper price, one year lagged paper and paperproduct consumption and transportation price.

Applying the econometric models to forcasting results in the future consumption and supply of wastepaper
projected as 11.645 million MT and 7.396 million MT in 2000, respectively. The rate of wastepaper self
-supply is forcasted about 63.5% in 2000. Especially, the rate of old neswprint self-supply is predicted about
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16% which means about 2.2 million MT of old newsprint should be imported from foreign countries.
Lastly, some policy measures to promote wastepaper recycling rate based upon economic and physical
characteristics of wastepaper and market structure are suggested.

I.#& W

AA AL AGFFo aol arel Fu Fol
avEs 438 Frhea gle FAelth 28
el Folaulagre 197510 F 6473 M/TellA
1990 A ok 4,324H M/Tez Z7lsle] o
B 11.6%4 Frtslgch, AHSH Fo] - FolA
9 d¥E oA FA4 - Al o] A A F
B2 YRS A a2 Aelsle] oy =
£ a7,

S$elvat HASFEL2 19759 32.3%¢0 A
19904 43.3% =2 ZF7lsrlE s, o=
A9 A& 64.6%, =9t 50.9%, DB 47.7%-°l
ulste] A2 AAoln] W ofo] Rar|Z A
glsj gle AA el @FA xgd T3], 1991 .
AR &S EBEc AANYay FHzd £ o}
Yak g2 Fiste B7AFA, oA FAed B
#13led BrbA 28 olujd zZz ek 19904
A Alx FHUEE ALE= g2 o A9 F
AL-g-2F 4,800 M/TF #H=7 aAsts €| F5L
oF 69.6%0°) stFalE 3,342 M/Tolrl, o &
569 el 1,875H M/Tube] szl
Zasln ezl o 1,467H M/TE 9 FelA
stz glen, FHoz of 29 7iur el
o] Bt (RE A A Fd A3, 1991). g, 24
718} Frle Bume TR - HE#L 5202
g A|v)ge A5 @4y F& zHsa
9lel me A3E FAE o)z Yu AAHo
oh. 19909 =W 22y wAEke 49, 520H E
2 olF o 14% AEE Folfut AR Qo]
Az HEge A7|E g 48 A4 &
3 wher mezEz UcH(EAA, 1991).
o dlol] Hei@=z & ohAldled A E A&
ZubE AR AdS dokd g A FHol 4ol

23 v FARAEAE FAT F UM =

o

olef o] AR FFEN AL dE3EH FA @
o] o] 23y WH4Fo FTE- HBEIMS
FAsn24 Az ANFLEE =Y 4 dv
AAgoiel AuE A 72" EY AFd 2
A o] glet,

ole{gt HAA S +FAAN ANd8 HAd o
E2 v]=2 Tuchman(1963)2 ©l= #H x| 4
T2F 4, AA[MEY 25.3%F @2de
FAR A A F2E EAH, X sl5g
% Feolv Aducks: AAE db Ut 2 F
Gill(1972) & #H Ao Fo¥48 d<le AAF
S5, MAEAS, F5u], #HH9 74, pulprt
HE e 3= Addzdg FAsA)
Franklin(1973) %2 #H %% newsprint, corru-
gated mixed, pulp substitutes, de-inking &2
2 R A Ay F2EAS A2
Richard$#} Spiegelman(1977)-& 2 =} Al =pdel
Az e} nAo] NI o9 FFIFFT ZRMER
NEFEEQSLS) o2 AATEE BMiln o]
02 zAAAE A4S Colletti(1978) =
BT goal programming®] 71¥& o] &3}
of HAAel 489 TFo JTE rlAE vy
793 2 F2F EAsdd. Gill?h Lahird
(1980) = #H =9 #95& A4, HdzsA, £
ojabei Al xF A4, time trend H T 9
AEEAel gz A%, Kinkleysh
Lahiri(1984) = vl Me] #AxjA)ze] 429}
&% price expectation °]&& A &3} Al
2] A& sl

g Zo| 4= Turner® Grace(1977) 7} F £ A
AHGDP) & M#Es e =wle A&l
AT AR F2E odF3d vl glcd. Edwar-
ds(1979) &= AAZFFAFE Rd5sluiA =29
7bA Fab obdgl o] shA WTE Mol
FEAFInRA FEude AmHE A
c}. Deadman® Turner(1981)+ Edwards?
Frde] 2lo] price expectation =2 33

S T ouwiwm =

FARel 4T 4 GeT A4 FFLol
gle] #H#9 7lAL wleleEAolals A4S skl



BEAEEEE 83(2

Mok #1990 olubeh A S el EE
& AAE o FAAA R FEE BARA W
Yoz Fuehn, 2000477 2
Ag dlZ ol ek,

II. B2 o o8|

HAA & Fo] - Fo|A|Fol 2 715 thatn 1
A Heze HFEoled £A4E T dehve 4
Fosolnt szl HFEL sheettoz Az

st A4Sl ol o HAE A AAY A

Fraez HajA]7] Hx} sheetAb o whE v
HEgd HLE AYse Ay 4L 2ok

ek sl Fol - FolAFe by 4F

T2 B FAMelzE Aste. olebRte] I
)

Hx o] =FF2E T4 Heted= "dz‘l y‘ﬂ?‘]
«] 4ol e mate] He e, ofolupE Ay
ek E Al Al L] o] Aldso]ek gt
1. BE#ES| 4%

Azl 2] B AxAbd o} oo HalH Fofe
s29 FTHF dAHEAN F 9L Frob. o F
2] Tuchman(1963)2 =g EAS &l
o] DA AA @7lEAE @ETAY Do)
%"af—c’d o2 old 241 A ®AFY AEA ®

Fopst AEAA GG A QURY Bol
HERSEECBECEEDIE T E BRI
Hxe B o Erle] £8 - F
ooj s Aejsla ok 7

o) - FolA el AT AT Vs

7NE2Z
vl 2] &
| 7] &=
AR e}

aol2oh A4 A8t

23402 A4 AAE 8o e 4E

o 2 o Hr
&mlmOL

rl

1
24

rl

l"

HAE

¢ =k 42z 448 g

Aol e £ot fEol weh Fh4esh
HE4oz TEE 4 b 370 2ot ey
35 Agelr) g3 FA5YF2A F2E o
olebel, HE4aE AZasAzAY F25 o
olgeh, dpdow HExuAel Ky FoE
2 s A, £54F, AT A1E Fol 9
sho AR 2ok 2 ARE st AR
Aaracel 49t HEav A A F2ol o
shod forsic,

&
x
s
fu
_\;l_
3
_lr
ne

o
o
o
o>~
e
1o
o=
o>
fru
R

). 19944 68 135

9 75 . AT FolAES
Aastz) 213 FAdER Add=ef HAE £8
o}, azz dubAA gL AFAFL Fol
o} o7t B8l ol & Aabste o AEd A
Adzol HA9 F2E FrAIL, FolAFol
g o7 grasld Addze AR 525
ZaAFlek, aziez Ao g 488 1 A
A T AAE FoldEs Foo #HE
IRERIEE (derived demand) 2+ & + 9=t
AR FAEAEZAM 4L HxAAHY

427k AR Aol de) vEddael @ sal
of Sk, & Q22 A9 e Fot HEA
Fols 4ol web 1 Ageke] A4y WE
ol e,

2) AL Fol - FolAEL
Fol EAake A8leleh.

A b AR AN Qaz Ags] saA

4 0

£

Agata

¥z

B F4, 2% B39 A4S AAe shed,
o Ae AA I AANYER o857 a4 A
gl AFAAE Aol e mIbeEe AE
ofn} gt

3) #H=A+= FEHEMW (heterogeneous prod-
uct) o] =}

AWl FolAEL ofe] §EE AEHoE 2
$Hsh gl = kool u}aw AR F

Yub FolAFol: Fehrels,

W, AARA 5 ol F Aol LS| glo] A

7"”°“k] HAE ABEE7] A Az FE
AAAAE Fote] ol edEHE AWtm

SEsgolA 92 5 AAdA Heh,

Qupd oz FolAE/ 2 A (Box A4,
Ars 5olA AFe $Ads AAE 3
Apod “a‘*gﬂow WEsE AALT o EAE

319 Aol oleh. A HAA
AAE wol7l AL olEHE AAMF st
Baz oo Ay AA

Axsh e

\_LG\_—‘T— —10

Ao Add= o4
A A 3 AbzE 7] A

F449 Fold, A4 T



136 BTG FE - g

dlo
_3_

ko
At
rio ©
u{n -Y‘«

01

AR, AA, ALEA L ¥i5 Fapol
wa) sbrAe] sk wioh whebd wAe) PALlo]
A AAFRAAL el b AR AL 3
Aake wlFol Au ol A ARl Az
F Alefalt aale] Mk, o) Fe) A9 AR H
o AeA wee whd 1000hY ol HE @A of
ek, w=g A $397 2 A4Fez ao
TAE - F%) 9 wael Be wHe EAE
CEER Y

) AAs TRl A3egel -2

2. BHEel S
Fol - FolAFL chdd Fhol Aasz 9
oo} olgo] A8H F ¥z ¢ 3
dez 2AeA doh =9
Fox e AN AE% &
A7t nEFAAE AL 4 gl
glol ExE AL AsHe
et webd s Ao AAA
IELLESSE EEN REDEEE R RS}
%%, Aggoiort @5, AR A zA
AdE HEAez 2 %o - e 4ol wet
AR ofol & Aolch. el ol& AUAA %
zahel Awa Hzel A wstolof
@ by, A 5 AEAAel gy AU E
Aol ofeige AN EY Adel 5@
ASets ofelzhAl EH Folsh EUHA A
e A (mA, A, AAA 5 AA Az
3 wejo] 75 Qo] AAAoR ¥
A 2 Aoleh, webd sxis] EgAel £4 - F
5. A8 s,
de geld £5oh ddsofof & Aol

il
>

ol 7EE

o

. a9

=dol B%E EikE REHE

ZAHA oo

FAA L A=z Q)

£ AlAolt}d. ©v|Zel Franklin(1973) & #H=x%
TaEE AATA, HAETIAR, EFA, AdH
=z AR, FEAA o2 5717 FHo=

FHstd . Colletii(1978) & o] & A FA ¢ n
HRAE st ed AFAE oAl HAEA,
HE3x, EFAAE nFAs HAPT oA
o} WA Fog FHsct.

AN GEE wo|7] T A FFHE &
uhegt Fo] - FolAlEo] ZE 54 B3 OFY -

shebd B4 @4el Fold @UEAY ol

EF JF2R AAALE o|FojHeotut & Ao
c},

ol9} & A& medste] of AFoME HAE
(Table Deolld H+= dle}l Fo] HAEA
{Newsprint),  # %=l (Magazine), #-F3%
(Corrugated), A== o] (Pulp Substi-
tutes) 2] 45HFoE 7RI do o =

Agetna et

Table 1. Classification of wastepaper

Classsification Source
Newsprint Newsprint
Magazine Magazine, Book
Corrugated Boxboard, Container
Board
Pulp Substitutes Milk Pack, Computer
(high grac-) Paper
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AEo whale o] % Aalslry] 3 FUEIAH
H@z 7} oF 14574 E, s At ok 3,842H E0] AL
25t & AAYLEF AA7} AR} wlF
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Table 2. Wastepaper Consumption by year
Domestic  Domestic Pulp Wastepaper Recycl-  Fumish
Paper and Paper and Rate of ing
Year Paper Paper Domestic Import Total Rate of Self- Rate
Board Board Product Self- Domestic Import Total Supply Rate
Product  Consump- Supply (9%)
M/T)  tiontM/T) (M/T) (M/T) (M/T) (%) (M/T) (M/T) (M/T) %) (%)
1975 661, 772 646, 573 93, 802 231, 448 325,250 288 208, 756 179, 786 388, 542 53.7 32.3 54.5
1976 506, 692 824,194 105, 793 262, 588 368, 381 28.7 281,183 324,537 605, 720 46.4 41 62.2
1977 1,124,747 1,011,464 128,993 318,819 447,812 28.8 403, 876 365, 582 769, 458 52.4 39.9 63.2
1978 1,365,173 1,339,204 98, 643 379, 526 478, 169 20.6 523, 186 412,333 935, 519 55.9 9.1 66.2
1979 1,593,652 1,559,117 139, 319 444,919 584, 238 23.8 602,772 469,216 1,071,988 56.2 38.7 64.7
1980 1,680,025 1,540,729 167,097 453, 167 620, 264 26.9 582,035 489,929 1,071,964 54.2 37.8 63.3
1981 1,782,909 1,619,911 205, 974 402, 712 608, 686 33.8 562, 696 609,698 1,172,394 47.9 34.7 65.8
1982 1,736,619 1,659,617 248,304 410, 708 659, 012 37.6 552, 910 565,007 1,117,917 49.4 33.3 62.9
1083 1,982,176 1,938,831 266, 172 479, 323 745, 495 35.7 684, 400 574,197 1,258,597 54.3 35.3 62.8
1984 2,206,791 2,174,120 264, 121 543, 777 807, 898 32.6 782, 604 627,093 1, 409, 697 55.5 36.0 63.6
1985 2,312,103 2,275,819 267, 661 566, 950 834, 611 32.0 817,139 701,320 1,518,459 53.8 36.0 64.5
1986 2,773,164 2,625, 666 301, 573 663, 704 965, 277 2 990, 091 855,862 1, 845, 953 53.6 3.7 65.7
1987  3,:62,895 2,933,158 326, 493 751,054 1,077,547 30.2 1, 180, 350 951,686 2,132,036 55.3 40.2 66.4
1988 3,659,345 3,451,000 306, 539 862,307 1,168, 845 262 1,421,114 1,295,756 2,716,870 52.3 41.2 69.9
1989 4,017,622 3,812,278 301, 216 951.080 1,252,295 24.0 1,618,985 1,324,087 2,943,072 55.0 42.5 70.2
1990 4,524,444 4,324,325 301,311 1,156,301 1,457,612 206 1,874,853 1,467,268 3,342,121 56.0 43.4 69.6
(Source : Pulp Wastepaper Statistics Yearbook. 1991. Korea Paper Manufacturers’ Association)
Recycling Rate = (Domestic Wastepaper/Domestic Paper and Paperboard Consumption) X 100
Furnish Rate = (Domestic Wastepaper/Domestic Paper and Paperboard Product) x 100
Table 3. Wastepaper Supply by Grade (M/T)
g“pply 1980 1985 1987 1988 1989 1990
ource
Domestic 582.0 817.2 1,180.4 1,421.1 1,619.0 1,874.9
TOTAL Import 490.0 701.3 951.6 1,295.8 1,324.1 1,467.2
Sub-Total 1,072.0 1,518.5 2,132.0 2,716.9 2,943.1 3,342.1
Domestic 46.6 58.9 81.8 101.0 110.5 112.0
ONP Import 234.4 295.1 424.6 587.7 636.1 752 .4
Sub-Total 281.0 354.0 506.4 688.7 746.6 864 .4
Domestic 220.9 313.7 457.1 555.1 686.9 750.3
0oCC Import 162.2 262.1 292.3 361.8 385.5 411.6
Sub-Total 383.1 575.8 749 .4 596.9 1,072.4 1,161.9
Domestic 314.6 44.5 64.5 765.1 821.6 1,012.6
Other Import 3.3 144.2 234.7 346.1 302.5 303.3
Sub-Total 407.9 588.7 876.2 1,111.2 1,124.1 1,315.9
(Source . Pulp Wastepaper Statistics Yarbook. 1991. Korea Paper Manufacturers’ Associatien)
19801 37.8%, 1985 36%ell vldted F74a A = AXAEEL oF 10723 Eol2daul 19854
ol 7] = vt olHx A9~ 64.6%, 2Hdl 50.9 1,518 5 Eo 2 1980w de] wlsl 41.&% 57t

% 5 NEgg AA=ol vjstd e FFolet b 1990delw 3,342 F o2 1980+ wHH 3.1
Ack, B3 Sijelol s we %bl HARAE 9 W2 Fobsldd, AxALEE Folld F4aAR 7}

Foll 4 Foldte] AR e Aoz Ty At vl A7 1037 54.3%0A
2 2Fgo] 19754 53.7%, 1985‘—3 53.8%, 1990 & ulmH otys 7dg ®oljn glon
d 56.0% 2 v A oF 45%ell &l wHlAE 9 AE 45% AF] v]EL Jeh R Y}
o gHeEl £9o o&an ot 1990 do H=|o E59 F4uE B

A=) +FAEE (Table 3> #o] 1980 A (ONP) 7} 25.9%, #Z3x] (0CC) 7}

56.1%

w3l

4 5

34.7%.
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Y=In f+4 In X, (e <+ 4)
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o F57}p Al st FE FAHLE F
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o olul BUBEEL FI3 S, BRY
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e AAd AeE WAL F2 QAAEA @
AFHA @AFAY 32 EFstn Aot
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olf 7 79 AAE AdE 4z s w
ohiet o] &5 4ol QoiMx Holstrz gz o
| A F2E egdy AAFE e A

ofet. waby o AFolde AAEA, #HE3
A, AzbAl (Z]ep A=) ol Hete] A F2 .
WETE T gt
Q*={(P,, PAPP, PPRO, PPULP, TT)
w*=f(P, WAGE, TRN, PCON,_,)
i=dAIEA, dZ2A, 7)ebd A
Az FFEH olEEE ARE A
GEALE, FFAAFILGsANA 205 E
A -AAFAGYE, H2 - ARFAGR, T
gof dRAAA S, FFES ArA 59 s

£ 1971d ol A 1990@,77};] AlAGAEE o] &3}
At

AR 7bAL T et Al =3 ol
Hof ghubs 24 £Asteln shdou 4
ANAE AAEE d4dE Re £}
Heng HAWREFHEY FE59 A
HAA L2 (ONP), === (0CC), 7t 4
F(OTH) Y 7tHdez FHsle] o) &atoivt. +
FHEL HAEA Y FhAL sAlEe] agE o
4o HEAANA] wd EEIRAcE
HAE 2] gkl mAMlER, mupdelx], wxo
o 7tAE Hsled ol & ol&atglod slElaly
719 7tAL A=Y 71H-E ol &atc. =y
3ol WEIAS AAsARES g 2
FrolErtal 2 Di% o] 2 8lo] 198513 100
oz g ASFE atEe] ol muol) o] &3sl¢d
t}.

Fol 472

%

m\n

=l gAA4E Fo| -

Fo 2AA4% ol fsigion, Hel e

ﬂ%ﬂ%ﬂqeazﬂa%,%oﬂﬂgﬂ%w
Q.

Wl -ANCE

ol o g et

V. #HERSR
1. BERNS| #E

o Aol olF Aww4o] ekt 2ol
Az olov, Aol Eel LY g 23T
el AV Fe4de] gl HSFEE A A F
FR M= Fo] - FolME QAT B Fo|x
=] AlArtAe] ZabE o FH )

ol AudsE o|&3 AAEA, HETIx,
AgAe] +235524 HHNE (Table 4o A
Al shed et

STz AR 9] E4o] mulo]a 2qlx
ek F, AHAEA, AFHAA, sle} s}

Foldatekn FolA ¥ EujErlo g uk
steb. el Ao AAsAL w4 A9
stedeh. olv B 9T dAFalee} o] wHx|
9 27t #27hAol 4 bz odci: A
ol Zalsrh. mEa &3 5o ygw
=2 o83 time trend® $-2lo BE£3Fo)
FAo kel FAHHT) wf Foll sEtAw4)
o] zatsx] e Aoz A,

2rle| BuEEEY 9 AT HaFs] Y
& FEHRLE REFRE F slelA$( standard
beta-coefficient) % %
Qoll & e = 7

regression coefficient,
3 Foldarzel x| 4
2 Jepge},
F8%452 R27F 0.91014] 0.9874A] =f$ 4o
4 7 vetgtor] 2del F values 1% W9
el de vebdlloh. =3 BuEEEe] SRR

P£ {(multicollinearity) & A= 2 a2le] SAS

(statistic analysis system)® VIF(variance
inflation factor) & ¥ rjglx Alztébzl 2o
salsldek. 2 Fadtgo HOoMmERL
Durbin-Watson H A% A&g A a4l g
HCHHREC] 0.641, sEkx7F 0.702, 7)e}sl 3t
A7k 0.8632 2 okel HCHTACT EATE
Boli gleb (k=2, n=20, a=0.0530 7%
d,=1.10)

)R —MRERESL 2R Sodat
X

PRiEER 7= st B lvrie 2R EehA

HE Sdoh debd 2y Agx FEe
(original data)& {37 —fefbi) B R

(GLS & AAlshalct.
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Table 4. Estimated wastepaper demand equation by OLS (InQD®?,, InQD®¢¢,, InQD°™R)
. Parameter Standardized Stadard T for HO :
(‘/ T - . N R r
lass  Variable DF Estimate Estimate Error Parameter =0 VIF
INTERCEP 1 -3.016142 0.71062179 -4.244
ONP InPPRO, 1 0.767924 0.59645067 0.27009876 2.843** 8.4997
InPAPP, 1 (), 680558 (+.37253650 0.38324382 1.776** 8.4997
F Value 88.065*** R-square 0.9120 D.W 0.640
INTERCE 1 -3.877868 (.34197921 -11.339
OCC InPPRO, 1 0.939047 0.67194274 0.12998217 .224*** 8.4997
InPAPP; 1 (.660259 0.33296706 0.18443203 3.580*** 8.4997
F Value 482.770*** R-square (.9827 D.W 0.702
INTERCEP 1 -3.054265 0.28747211 -10.625
OTH InPPRO;, 1 1.089860 0.86624613 0.10926468 9.974*** 8.4997
InPAPP, 1 (+.237807 0.13321170 0.15503593 1.534 8.4997
F Value 554.979*** R-square 0.9349 D W 0.864
***=Different from zero at 1% significance level
**=Different from zero at 5% significance level
*=Different from zero at 10 9 significance level
# Description Variables
InQDON*, =Quantity (domestic plus import] of old news print consumed (1, 000 M/T)
1nQD°c¢, = Quantity (domestic plus import) of old corrugated cardboard consumed (1, 000 M/T)
inQD°™, =Quantity (domestic plus import) of other wastepaper consumed (1, 000 M/T)
inPPRO, =Quantity of Paper Product (1, 000 M/T)
inPAPP, =Paper and paper board wholesale price index
ol EEFGHTEY] oA Oll 259 FA7 A7 B CAER o] EAskAl ¥+
Holex dopie Aoz Addbsts akE-(gener- YEEV AV, XM T X~ pXe HFES
alized differencing) o} Vo de] AlgEe olg- oAdkst xpRo] "ok, o] AL o] &l yr=p4"
Q.’L’_ UE ‘T‘}‘ﬂ z‘ﬂ ﬂﬁol' H %‘ ] 5]"’}'5—1— o] ‘_‘H‘Sx} Bt Jf‘ﬁkx k,t+£t_a_ Z\:]_/}_X]»-——tg ° 7 ﬂﬂ%ﬁ:—g}‘{' &
Me A%E7) A% o84 2AL 483 2 & gomms w 2d¢ Qg 4 A
(71, 1990). Aol Aol —REOCHME 23 & o] A 3o 2% +£39%4E% (Table
b g Akl 00] obd MRBREL p7t EATcHE Do AlA s
A% delelmz e el & 4 9l
&=p &1 Tu Table 5. Estimated wastepaper demand equaticn by
714 ue Aol 03 Sl a9 £ LS
85 _% 7] % 6}-“& Class Variable DF B Value . Std Err—or t Ratio
Intercept 1 -3.81469465 1.0455 ~3.649
Vi=for B Pacaa T & ONP  InPPRO, 1 0.97257524  0.289 3.359°**
a2z ol A6l 171 AxE Hebwd g 3 ... [nPAPP, 1 05150284 0307 1303
1:} R-square 0.9497
’ Intercept 1 -4.26446478  0.50700  -8.411
Vio1 = B+ BiXio1 T BeXaer T & OCC  InPPRO, 1 1.10702590 0.13811  8.015**°
A g Aol p& B 2 ol & Ao =¥ InPAPP. 1 045835338  0.18570 2 468"*
0“ *H ““ o R-square .9904
) - 1. . -+ Intercept 1 3.12097856 0.43120 7.238
yi—pye =B (1-p) T B (K= pXica) *+ fe OTH InPPRO, 1  1.05091170  0.12519  8.334*"*
(X — pXoe_r) + (&~ peci) InPAPP. 1 031920477 0.17054  1.872°
o] WAAL y-y_ =y E Vel x, - R-square 0.9397
T ok &3} el 4 4 Sl
X* 1 = X T X1 X¥ 20 = Xou P21 2. fRENO| B
714 L3 e—pe > Edelrh. deold Yol AAE MFEs o] &3 AR FHET
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Table 6. Estimated wastepaper supply equation by OLS (InQS°*,, InQS°¢¢,, InQS°T®,)

. . Parameter Standardized Stadard T for HO :
Class Variable DF Estimate Estimate Error Parameter=0 VIF
INTERCEP 1 4.582910 4,76042432 0.963
InRPON?, 1 0.578722 0.28001440 0.18823438 3.074*** 3.1429
ONP InPCON,_, 1 1.096745 1.04779559 0.17722438 6.188*** 10.8618
InWAGE, 1 -0.451148 -0.17653319 0.23487347 -1.921* 3.2003
) lg'_IiRNt 1 -2. 031810___ -0.31016421 ) 0.75575528 -2.688** 5.0430
F Value 90.973*** R-square 0.9604 D. W 2.184
INTERCEP 1 -3.362485 4.86853927 -0.691
0OCC InRPocc, 1 0.301754 0.09244951 0.13007438 2.320** 1.5158
InPCON,_, 1 1.328983 0.94375157  0.12353150 10.758*** 7.3453
InTRN, 1 -0.529966 -0.06013461 0.77432306 -0.684 7.3684
F Value 312.835*** R-square 0.9832 D.W 1.972
INTERCEP 1 6.955498 4.07323165 1.708
InRPoTH, 1 0.368977 0.12770371 0.20588032 1.792* 2.9961
OTH InPCON,_, 1 1.055888 0.89639238  0.15875565 6.651*** 10.7187
InWAGE, 1 -0.239484 -0.08327082 0.22832439 -1.049 3.7193
InTRN, 1 -2.044939 -0.27739495 0.67499580 -3.030%** 4.9472
F-value 144.774*** R-square 0.9746 D.W 2,255
# Description Variables
InQSo¥?, =Quantity of old news print consumed in Korea (1, 000 M/T)
InQS°¢¢, = Quantity of corrugated cardboard consumed in Korea(l, 000 M/T)
[nQS°™, =Quantity of other wastepaper consumed in Korea (1, 000 M/T)
InRPON", = Real price index of oldnews print(1985=100)
Price of old news print
Wholesale price index
InPCON,_, = Paper Product consumption, lagged one year(1, 000 M/T)
InWAGE, =Real wage of sanitary workers
__Wage of sanitary workers
Wholesale price index
InTRN,=Real transport cost(50 Km, 1, 000Kg)
_ Beal transport cost
Wholesale price index
4 #A AIE (Table 6ol AAstgdct, sz Az Aud e gdo frEdr zulAA
o TRHole dAAel 5 AAsAl 2l A Fvaluex 1% e F24¢ epie
| 1?‘%}54%1 o] #A A Favl FEeEe BOAMR A= Durbin-Watson 73 A 7}
2 AAd AHad o #AF Addes, 1.9714 2,182 GUAHBEl 9lve Aoz #qly
e R N
T4 depAseld dehbEel HAXNE & o
slgel sixlel FFol 3 2 4FE FE 23l
o2 Folsiglon] FFu|foz AAHE v 1. BEME I Ht Birens| g
ot #4u g5 FF E 4L FE Ao Az o] A AR E 1971 E 1990 4R
ek, olE gl W gddez el w9 $REEARE SRS A e
AR S ket AL el AAe £d AAAAS 198592 10002 3hed, LA}
AdsAe mde zgsHdled AATF 2 Axce A4 49 Wezd A4rzey
AAql golow LA Pt Aoz el (distributed lag model) & [F'l;%‘rﬁ%*ﬁo}' A]
o, el Wl AAARS BA enz 13hdn
o= nyo AAASRYE 0.96014 0.98 Ao laggd RrMEE Aéxélﬁ}o:] AL A
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Table 7. Estimated real price index for wastepaper

(1985=100}
Year ONP OoCC Other
1994 118.3 154.6 115.1
1995 119.5 156.2 115.4
1996 120.3 157.1 115.6
1997 120.8 157.6 115.7
1998 121.1 157.9 115.7
1999 121.3 158.1 115.7
2000 121.4 158.2 115.7

3ldoh. o A#E <Table T3 7o) AA7LA

< A AR A
Pt,l =a +ﬁPt-l,[

SA% Aoz ehget

83(21%%. 19944F 6A

143

TRN=11.042711+0.884731 TRN._,
(0.11576189) *** R*=0.7746
PAPP=9.572773+0.931043 PAPP._,
(0.04405250) *** R*=0.9636

a 73} el o] &A= (Table 8>3 2.

4. BmiEe BER o #nle] fmu
ol Aol AL Yol FAHYL T
off chs)dted 2000 7HA 9] s A o] FF
o A& AFEE d
Table 9>, <Table 10>3 Zc}, of 7|4
o=w =2 FNHAF g Fazkoln
o Wzl akS FAE Aol

- of.l

:

on
ol‘ i
o o R A ol

+

i
2%

5 ko

=
il
-
T

OH }‘-0

rlo

u

G \_‘_a" ‘R
= AEA, AZIA], 7elAAHA) A28 24 9o 19904 3, 3423 ol 4 2000
Foggot FEdgol ol & w4 Fold ol 11,6458 E 02 oF 3589 £87 =7}
Algk 5l 4v]g(PCON), F4 o FaaAFH4 s oz o&sgn} o Hzle SFWR T
2 AaA 4 (WAGE), dubsbgabsa A4dEd Y3le] Asivad o /{L—"‘L—z] 71 1990w 8643 Eol] 4
(TRN), FelAg=el 272+ (PAPP)EE ol g00del = 2,6280 02 oF 3uhe) b7t ol %
FAEE glo) 148 ARE RUMHET BB o g3axE 199049 11614604 2000
oHre A ol 4, 6420802 oF 4wl =747l 71E A
PCON,=16.011279+1.115042 PCON,_, Azl el 29 19900 1,316H B4 200080l =
(0.025636)*** R*=0.9911 4,375 B0 2 oF 3.3u2] 57}7} of 45 e},
WAGE=1.002168+1.020049 WAGE,_, # 7o) ZulTFaEL 19901 E 1, 8753 Holl 4]
(0.15985642) *** R*=0.7055 2000 ol = 7, 395 E o7 oF 3, QHH Z5l5 Ao
Table 8. Forecasted independent variables
Domestic Paper Real Wage Real Transport Paper & Paper
Year & Paperboard of Sanitary Cost -board Wholesale
Consumption Workers (50Km, 1000Kg) Price Index (1985=
(1, 000M/T) (1985=100) (1985=100) 100)
1994 6760 178.0 92.5 117.9
1995 7554 182.5 92.4 119.2
1996 8439 187.1 92.3 120.4
1997 9426 191.8 92.2 121.5
1998 10527 196.6 92.1 122.5
1999 11754 201.5 92.0 123 .4
2000 13122 206.5 91.9 124.3
Table 9. Forecasted wastepaper demand and supply (1, 000 M/T)
v Demand Domestic Supply
far TTONP 0CC Other Total ONP 0CC Other Total
1994 1,342.1 2,174.2 2,142.5 5,658.8 212.5 1,527.5 1,639.0 3,379.0
1995 1,503.6 2,471.0 2,416.2 6,390.8 239.3 1,777.6 1,838.3 3,855.2
1996 1,683.2 2,806.3 2,723.2 7,212.7 268.9 2,065.0 2,060.6 4,394.5
1997 1,883.2 3,185.1 3,067.8 8,136.1 301.6 2,396.3 2,308 .4 5,006.3
1998 2,105.6 3,612.9 3,454.5 9,173.0 338.0 2,778.9 2,584 .8 5,701.7
1999 2,352.7 4,095.7 3,388.0 10, 336.4 378.5 3,221.5 2,893.9 6,493.9
2000 2,628 .4 4,642.0 4,375.0 11, 645.4 423.6 3,732.7 3,239 .4 7,395.7
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Table 10. Forecasted rate of self-supply for waste-

paper
Year Rate of self-supply (%)

Total ONP 0CC Other
1994 59.7 15.8 70.3 76.5
1995 60.3 15.9 71.9 76.1
1996 60.9 15.9 73.6 75.7
1997 61.5 16.0 75.2 75.2
1998 62.2 16.1 76.9 74.8
1999 62.8 16.1 78.7 74.4
2000 63.5 16.1 80.4 74.0

2 2Rk 2% dAER7F 1990 1127 E
o 2 2000 ol 424 E 2.2 3.84, HEIA 7}
7508 Eoll 4] 3,732 B0 oF 5y, 715@17&11
7 1,012H Boll A 3,239HE2 2 oF 32w F
T2 AR

apebd T Ee e AFE-E 19904 56.1%
o4 20006l E 60%2 F7HE Aeq el
o}, #HAER Y 2FE-2 1990 13%N A 2000
ol 16.1% 2, #AF3x]e] A5 &L 199019
65%0°1 4 200030l 80.4% 2 2A F718 He
2 A5y, EAARE T7%M T4%E
4% A48 ez FHsU.

T A

Table 11. Forecasted wastepaper import(1, 000 M/
T)

Year ONP 0OCC Other Total

1994 1,129.62 646.634 503.48 2,279.7
1995  1,264.30 693.408 577.93 2,536.6
1996  1,414.36  741.220 662.68 2,818.3
1997 1,581.53 788.769 759.43  3,129.7
1998  1,767.58 834.009 869.73 3,471.3
1999  1,974.18 874.182 994.03 3,842.4
2000 2,204.74 909.281 1,135.62 4,249.6

o= 4-gl o 2] ¢ % ol 19904 1, 467HE
oA 20001 el 4,250 E 2 oF 2,998 F7t
7b ol At 01% AN FEEE Asfed 4l
29 AEe 19908 7524 EollA 2000l

2,205 &2 oF 294, AFTHAAE 4123 Eo
A 909 Eo 2 # 2.2q, 7|l AR+ 303HE
ol 1,135 Eo 2 o 3.7d]9 Z7}r) oAbs]
o},

2lof R BRE REFE

VI R ¥ BEBIAME HE

AR +8 - FFEFN o8 245 o A=A
o] +8, TEFHE FEI Frhsle Aoz v
o % 1995\ ol &= 2, 391

2 |

AE, 200000 11,6458 02 Zrlslz, s
A9 FWFFEs 19959 2,855 E, 20003l
= 7,305 8es FU1E oz FAHA
AEA F8+= 200030l 2,628 E, T I
TEE A24HE, TR T2 4,642HE,
T FFHL 3,732HE, 7|el HzAd 285
4,375H &, FTHZTFHL 3, 239HEez Frid
A ool ot

AA e AFEE 1990 56.1%0 4 200003 o)
= 63.5%% F71Y AeR JElgorny, ol & F
£3le] Ao HAEAY] AFES 16.1%,
HAZaA e AFEL 80.4%2 A F7hstn 7
el A s T4%E FAHEA 9] F - A 9
2 4S9k 19900d 1, 467H ECA 20000 =
4,250 o2 oF 2.9uje] Frbrb dlAbsii=o),
A AFA L A= 19909 7524 ol A 20001 ol
= 2,205 B0 2 ok 2 9u), HFIx= 412HE
o 4] 909 B o2 oF 2 2¢, ZEbslARE 30334
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o] F71E Aoz FAHE A,

upebd Frlsle A0 o
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vt

upelba] FHafe sz HFAAY FAHE 4
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