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Study on Methods for Determining Half-Life of Domestic Wooden Panel
among Harvested Wood Products'
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ABSTRACT

Harvested wood products (HWP) are known as products from the tree such as sawn wood, plywood, particle board,
structural lumber, wooden interior material, wooden furniture, and paper products. Because carbon is locked up in the
HWP until eventual end-use of HWP, HWP played a role as the carbon storage which has the effect of stabilizing the
concentration of carbon dioxide in the atmosphere. For these reasons, the suggestion that it must admit the carbon stor-
age effect of HWP has been constantly raised.
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In 2011, the 17th session of the Conference of the Parties (COP) to the United Nations Framework Convention on
Climate Change (UNFCCC) which was held in Durban, South Africa, assigned “Production Approach” which targets
only the HWP producted by using round wood of domestic forestry as a officia method for carbon accounting.

Therefore, it is necessary that each country has to determine the half-life of wood in order to correspond to the dis-
cussions and negotiations between countries in the future and to develop an inventory of product-specific domestic
wood. In this study, some countries examples of the methods and conditions for determining half-life of HWP were
investigated, and it was tried to derive the factor and methodology to determine half-life span of domestic HWP

appropriately.
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1ol FTB AEE Dok, RE £ chatel
w718 7R Aol sl A3 ehag
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7] %9 ojistete: FEE YAl EE W
&Itk olefat BAIES] o] §-2 )3 (reforestation) 7k
olRolzlthy, 7|20 A Bk Auc o w
© SaAgEnE Jehdick(PerezGacia e al.
2005). A= 712 A, % 9 YARYRE 2o|=
oyt EetiE EE Azd o 28%5= ofyAR
ot xml AR B o Hol Feragel 4

&2 A A tH7li—J g S JAlskE 9
t,i__!"g Stch(Knight et al. 2005; Lippke et al. 2010).
ESE el iE e ZaiE wirA ] Fo=
EauES A AA)FZIt(Skog and Nicholson 1998;
Stockmann et al. 2012).

IPCC (Intergovernmental Panel on Climate Change)
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gtk oAS0] A&A o R A7) olghrHWinjum et
al. 1998; Lim et al. 1999). 2%, 2011 114, gyt
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g1, AlRAQl sl E(activity data)7} F=35)
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Table 1. Haf-life of harvested wood products in use (IPCC 2003)

Country Reference HWP category irr'iée“(f;) (In(z;rljﬁltlforlli fI:Sii )

Saw wood 35 0.0198
Veneer, plywood and structural panels 30 0.0231

defaults IPCC 2003
Non structural panels 20 0.0347
Paper 2 0.3466
Solid wood products 30 0.0231

defaults IPCC 2006
Paper products 2 0.3466
Pingoud et al. Saw wood and plywood 0 0.0231

2001
o Saw wood and plywood 50 0.0139
Ka”a'aigg'; ad. Paper from mechanical pulp 7 0.0990
Paper from chemica pulp 53 0.1308
Finland Average for paper 1.8 0.3851
! Newsprint, household, sanitary paper 0.5 1.3863
H”gol‘g%ﬁe‘ 8. | inerboerd fluting and folding boxboard 1 0.6931
80% of printing and writing paper 1 0.6931
20% of printing and writing paper 10 0.0693
Paper 0.3466
Packing wood 3 0.2310
Particleboard 20 0.0347
Netherlands Nabuurs 1996
Saw wood average 35 0.0198
Saw wood - spruce & poplar 18 0.0385
Saw wood - oak & beech 45 0.0154
Saw wood 40 0.0173
Skog and Structural panels 45 0.0154
United States Nicholson Non structural panels 23 0.0301
1998 Paper (free sheet) 6 0.1155
Other paper 1 0.6931
o Am'w AL U HWP'S A3, 3 L] HWP HHZEY| B i

WgAlet 2o AFAF QA AT HWP R LES

of AT 4 ek AHHOE 14 HWP (A=
S, Fo| )0 SEUL, HHF 2HE A

o golsto] FAO dikEA ol A==l 9l
©uh, HWP §E7] A7) 39 ARS8 % ARelH
ol 270 W2 Wr} Wi HWPS] AR 22]o] 4
2| ool ATt 7HS AV]7) ofFHh B A=
Uil HWP wk7] ARARIE ARk 24y

& A

E”V

e

3.1 =2 HWP gt A+

3.1.1. IPCC (1xt SHIE)

7| Hste] Tt AJRTE FA21 IPCCof|A] I3t
3} Good Practice Guidance for Land Use, Land-Use
Change and Forestry (IPCC 2003)]| 4= HWP Et4
ZHFS AYSP] SiF WHoR RERAS A4
S A TN BE Qs W)
£ AAS 359, 72§ dd 309, wTxg v
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Table 2. Half-life for wood products by end use in USA
Category Reference End use Half-life (year)
Single-family(SF) homes (pre-1980) 80
Skog and SF homes (post-1980) 100
Nicholson
(S. & N.) 1998 Multifamily(MF) homes 70
Mobile homes 20
Residential construction
Solidwood in SF 1920 and before (years) 75
Skog 2008 Solidwood in SF 1921 and 1939 (years) 80
(Incresse in HL for each 20 year period after 1921 to 1939 ®)
(veers))
identi Nonresidential construction 67
Nonrwdeptlal S & N. 1998
construction Railroad ties 30
Furniture 30
Manufacturing S. & N. 1998 )
Manufacturing 12
Shipping S. & N. 1998 Pallets 6
204, Fo] 2doz A of= FAO ike 3.1.2. 0=
A B 17 dAE SAE o]8ste] Azt HWP Zeo] 90% olAfo] ExFElol mjo] Ao
9] gtaZAEES FHrslr] d 1A A FHL (Sathre and Gustavsson 2009), EXAZES FAO
2 249 Foltk. o]of ¥lsl IPCC 2006 guideline 2 HWP ebaZdek wal As Agstgict. AFx
A= 4 A|&(Solidwood products) 30, F°| Fe 9 AdEgre] met 555 AlEststela, 34A

A& (Paper products) 202 HWP HE2 thest
ato] k7| A A8

ol 7IE &5 deslete] 13 HWPS] ghas
Al T H W4T O R A AL, 12} HWP]| 1]
of AR§AS mofo] Hr} folgh HF HWPOR
HWP gt 45ks Hrlshchs 555 vhet 24
Fto|ct. stA|Gh, XF HWPS] Wizl7|& Fal= 4|
Q1 Wl e A= AATSHA] %k

IPCC HWP ©rasdsf APguboA= 7|&o
AAE 71 B (Tier 1)o] obd gggt Z7F 189
A (Tier 2) W W 2(Tier 3} 7Hkeichd, o]
7P HWP gt2A el #-go] 7Hgsictal &t
o o] 12k HAE e HFTEAFY ©@ASE
ZFZ 7] gt 22 Ak 15 WHE
IRAS AAo] w3t A+E AYsilet. IPCC 4
=2]9] 13} HWP ¥I3}17]& Table 1o A|A|skodct.

2

of AJejzl HEol s 2APEE] dubt Holtl=
A AERlES 2ARBE] IO Ao HE 47t
Arto] H= AIFS dF dEEe AAl
A X3k THSkog and Nicholson 1998). EA|&o] €t
S-S F7sl7] sl FAFE we A,
& 9 HF2g gjdo] BYuleS A=tk
1920\ ol zloj7l HEFEE 209 A & A

T
Amct 5del F7} uig]

=] 71—7]

tru

patk
o
hu
24
oX
o
pacs

313 &+

e Hojoh oh2A) R4YS Alostn Bar
Bo] Hlgo] 20% wvkoR wulRl solti(Sathre
and Gustavsson 2009). 1AWt HAZH=9] 739, ZAA}
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Table 3. Half-life of different wood products
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Country .
Category (Reference) End use Half Life (yr)
Germany .
(Burschdl et al. 1993) Construction 65
Construction
Europe sawn timber, plywood, PB for Building, civil 50
(Eggers 2002) engineering
Germany .
(Burschel et al. 1993) Furniture 5
Netherlands
Furniture (Sikkema and Nabuurs Furniture 15
1994)
Europe Furnishin 16
(Eggers 2002) 9
. Europe _— )
Packing (Eggers 2002) Shipping box, wrapping 1
Germany
(Burschel et al. 1993) Paper !
Paper Europe Newsprint, printing paper 1
(Eggers 2002) book, map, poster
o] FH-sto] ARAEYol wEstdal, AA A= 3.1.4. L2
% Bazgo] AXshe vlFo] AHE AR Ako] e, FrlHoR T4 HWP o4 47
HWP i3 77} AR gich 2719 HWP 8% slo] eharigaiaxiel ofg gejg 3482 it
A% B 8wl HWP S5 AR oS5l S| QR wlage] SadAd A w1
91all, =8 (birch, spruce, pine) 3 A% (fuelwood, i} HWP7} om 2ZE HWPS] 1@7] 751%01] tﬂfﬂ

plywood, sawn timber, mechanical/chemical pulp and
papenz HWPS st S(lifespan)of]l wheh
short (4¢), medium-short (16W), medium-long (30%),
long (654)0.2 THE3le] Wi7|E A 85kickKaar
lainen et al. 1994; Kajdainen e al. 1995).

Eggers (2002)+= EFl (European Forest Institute)o]]
A e 7S HWP shaZAere Brishast
WS ©71(18), 271(44), $471(1649), &7
(509)¢] A7HA = EFsto, ZF HWPe 2 3et 47
& A-gst9r}h. E(Burschel et al. 1993), Yggt=
(Sikkema and Nabuurs 1994) % t}2 {3 7%
B Z271e] HWP #1712 wlx|up)eta <o) A
AL vhgste] 27h 1G9 v A4k

o= ﬁOI OMEP, 7d*-11‘x]'
A, 7 9EIE 59 HFE HWP o] g-Zofof 4 €]
EAaEAE 4 vk S 86t v o sle] o
519t} Hashimoto et al.(2004)= A& A7HE3s)
AASFAL ©]Z Van der Voet et al.(2002)7} A
P SaSAg o Srdo| 2gsto] o]F HWP
8] Zgeo] agtEo] Q= AR

Table 45 o]-§ato] 2 A& AZH-Es&(Discard
rate)E WH7|(Haf LifesIn(2)/Discard rate)z H3+
5}, Mushroom bed logs 24, Buildings and
Infrastructure 32, Furniture, doors and windows 7
d, Boxes and pallets, Other wood products 34,
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Table 4. Discard rates of products (Hashimoto et al. 2004)

Products Discard rate (per year)
Mushroom bed logs 0.33
Buildings 0.022
Infrastructure 0.022
Furniture, doors and windows 0.1
Boxes and palets 0.2
Other wood products 0.2
Paper products 0.8

Table 5. Categories of haf-life of wood products by EFl (Egger 2002)

Category (Fina HWP)

Included commodities

Half Life (year)

Building materials
Other building materias
Structural support materials
Furnishing
Packing materias
Long-life paperproducts
Short-life paperproducts

wooden houses, wooden bridges 50

fences, window frames, floors 16

forms, scaffolds 1

beds, desks, chairs etc. 16
shipping boxes, wrapping, boxing

books, maps, posters 4

newsprint, sanitary papers

Paper products 10 2 AALE T

2FE0] W) 359, vjE e
0902 AL, BAEE DR 045,
Asid 0628)h BATAMAAE 05,

0.468)= IPCC 7|24k o83t st

Nk

3.1.5. gt=

ol A= IPCCoflA AAIRE FLwol whet =l
AE A&t suloll EAsts HWP B2
B7re A, oudt Fwol 7 feERtA &
3}7] A7} ZP=E A cH(Choi et al. 2006;

=
S
KR
=
o

Choi and Kang 2007; Choi et al. 2010). 1%} HWP
A FAZ FAO tigtil=r SA19 = HHEAE
Hgsto] e MwslT, WEvlE v
3 BRAAGE IPCC 7123HS olgatgic. s,
FAL HWPS| ZHEj0] gl Bag F5YoR 9
) SlsAE R o] Aate] 1ag B
A ARG W)E Aol gt

HAZHoR A7t dojups e 12, 747
e A% HWPolxgh BARA el of2let o
Hel7h ol SAURE HWP S| go uhs)
2, 0wy YASATE & FEE gl A,
vt 2 13 HWP7F 51 B 2E5AE
A AAete vle ok ol olgatel 13

o

B ca i)

HWP2| A4t S5} 25 HWPS] 7|58 4%
4 olck weba 20085 E LEE EAo] &

2Ab ] FAL 1} HWPZF 25 HWPR o] 51t v
£ o4t A% HWP U] 13 HWP7H 245k

T4 Hlee 4 ek
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Table 6. Half-life of HWP determined by mass flow of wood industry in Korea

Semi-final products _. Ratio Conversion Total (yr)
() Final products (FP) %) HL of FP (yr) (Ratio x HL of FP) (= HL of SP)
Interior materias 93.9 16 15.0
Plywood 151
Structural _support 61 1 01
materias
Interior materials 22.6 16 36
Partidle board Furnishing 738 16 11.8 155
Structural  support
materials 36 1 0.1
Interior materials 38.1 16 6.0
MDF Furnishing 54.8 16 8.8 14.9
Etc. 71 1 01
olg oz B AToAl, HE HWP | 4.3 B
£ Y9z 7P &, o5 Fholl =4t 2F HWP
AAs SHAE 13k HWPS] H &2 Fajo] @, ot 7120] AAE IPCC Wi de 4y mdo] 17}
E| 2R E, MDFe} 72 EZujdo] 12 HWPS] HE HWPE tjAto = slgloerns, 7=+ HWP a4z

D718 AAsks HHE TR ot Aot
At

Aol A AAIEE B ol S B ZAL o WHE 7}
Zke] 12 HWP7F X EEAIE W XAsks Hl&E
ZARSF] A AES o] &5t AR FHAufd o]l
T2A, ASWEA, 7HEA, ALt 22 JHE
HWPE duh} o] &5 =& mtofete] 14 v]&&
EEO]—I’_ EFI9] 2% HWP B35 9 uizlv]E o]&
o TR o2 SHAF 1) HWPS] RIZH & &=
AFS Pﬁl:}

EFIo] 22 HWP Bk |(d7] 14, Zdv] 44,
471 164, 7] 50d)E A&t A SATLA
12} HWP ¥717)= shat 151, ole|Z 8 E 1554,
MDF 149¥o g Zat=|qirh aix|gh, 2 dto)A
o]-§3t HF HWPY wigt7= 49 AHE A&
32 Ao ZA FHAo] 0%“401 E} S-2jutetol| A 2]
ZFHWP Hgt71¢} 2pol& B 4= Qltt. upahA o
SEHE o oJ%t F=4kY] iﬂ’“ TAE FEsH|
A AF 2F HWPY BEz7] AA o digh &
Y @2 A7t atE

Ao 4 A Bash OJZM =7 }2%94 13} HWP
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4%— HWPEE«] EdsE %% ZARSEe  12h
HWP 91715 Z27skaL, A= e HWP B3]

FS sk

U 12 HWP gk e g7t A], 7]&0) AA|
H IPCC Runds o]83l7] QJir= S2uzt
9] 1x} HWP RE71E AR sfof it whehA]
B Ao A Fogt dkeRuludof wet EFle] ]|
T HWP ®EZI71& Agsto] 5 A7, =4 1%
HWP u7t7]1= sk 1514, wE|Z2RE 1554,
MDF 1490 & 221 %|9jc).

TN o] 8EE HAWEY A, FRAYRY
o|-gH|&o] Wi, 7pEAje] o]gH|&o] ol 9
HWP 9177 5ok vk grs wQl Zloa Ajzbect.
E3E 13k HWPS] 7t 2% HWPO 29| Flju]g2
2008 RE 201147tA] 49 7ho] ‘EHAfjo]gAlEx
AP E ZAPStO] ol gatglon®, MAY EXEAS
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