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ABSTRACT

KEYWORD

Purpose: With the intensification of climate change, global initiatives to reduce carbon emissions are gaining =4

momentum. A key approach to mitigating carbon emissions is the sustainable utilization of wood, particularly

zsey
237z 2128

through its application in the construction sector. Life Cycle Assessment (LCA) is indispensable for quantifying the - AHHI}
. . . . . . . - o o

environmental benefits of timber-structured buildings. To conduct such evaluations effectively, comprehensive

databases on construction materials are essential; however, South Korea lacks sufficient research on wood products ~ Timber

to support these evaluations. Method: International databases, such as Ecoinvent and Environmental Product
Declarations (EPD), were examined, along with South Korean resources, including domestic Environmental

Engineered Wood
Wooden Structures
Life Cycle Assement

Product Declarations and reports from the Korea Forest Service, to analyze differences and identify research needs.

Result: The comparative analysis highlights that international LCI databases are extensively developed, providing

detailed step-by-step data on wood product manufacturing processes, with a diverse range of wood products A CCEPTANCE INFO
registered in the EPD system. In contrast, South Korean databases are limited to individual products, with fewer  Received Nov. 18, 2024
registered items, underscoring a critical gap. The lack of a comprehensive LCI database impedes thorough  Final revision received Dec. 5, 2024

environmental evaluations. Consequently, future research should focus on establishing and regularly updating an

Accepted Dec. 11, 2024

LCI database for construction wood products to enable rigorous quantitative assessments and comparisons of the

environmental benefits associated with sustainable wood use.
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Fig. 1. Mjostarnet hotel
(https://www.moelven.com/mjostarnet/)

Fig. 2. General forest welfare education center
(https://www.kmbeam.co.kr/case/case.php?ptype=view&idx=657 &page=
1&code=case)
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Life Cycle Assessment Framework
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Fig. 3. Life cycle assessment framework
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Fig. 4. Life cycle of building
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3.3 Environmental Product Declaration (EPD)
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Table 1. Wood-related database at Ecoinvent

Database Type Data name Unit
. Land already in use, annual cropland to forest, intensive kg
Silviculture and - - -
sl sy e Land already in use, pas@re, @an made to forest, intensive kg
Land use change, forest, intensive kg
Clefting/splitting of energy wood hour
Debarking, hardwood, azobe m’
Debarking, hardwood, meranti m’
Debarking, softwood, in forest kg, m’
Delimbing, with excavator-based processor hour
Forwarding, forwarder hour
Hardwood forestry, azobe, sustainable fores management kg, m’
Hardwood forestry, beech, sustainable forest management kg, m’
Hardwood forestry, birch, sustainable forest management kg, m’
Vi Hardwood forestry, eucalyptus ssp., planted forest management kg, mz
Hardwood forestry, meranti, sustainable forest management kg, m’
Hardwood forestry, mixed species, sustainable forest management kg, m’
Hardwood forestry, oak, sustainable forest management kg, m’
Harvesting, forestry harvester hour
Harvesting/bundling, energy wood harvester hour
Skidding, skidder hour
Softwood forestry, mixed species, boreal forest kg, m’
Softwood forestry, parand pine, sustainable forest management kg, m’
Softwood forestry, pine, sustainable forest management kg, m’
Softwood forestry, spruce, sustainable forest management kg, m’
Bark chips production kg
Beam, raw, air drying to u=20% kg
Beam, raw, kiln drying to u=10%, 20% m
Board, raw, air drying to u=20% m’
Board, raw, kiln drying to u=10%, 20% m’
Lath, raw, air drying to u=20% m
. Lath, raw, kiln drying to u=10%, 20% m’
Ecoinvent - 3
Planing, beam, u=10%, 20% m
Sawmilling and Planing, board, u=10%, 20% m’
planning of wood Planing, lath, u=10%, 20% m’
Power sawing m’
Sawing and planing m’
Sawnwood production m’
Slab and siding m’
Suction m
Wood preservation, dipping/immersion, solvent-based preservative m’
Wood preservation, hot/cold dipping, creosote m
Wood wool production m
Cross-laminated timber production m’
Fibreboard production kg, m’
Fibreboard production kg, m’
Glued laminated timbe kg, m’
Glued solid timber production kg, m’
Laminated timber element production, for outdoor use kg, m’
Medium density fibreboard production, uncoated m’
Manufacture of veneer sheets - - 3
o] iy e Orle-nted strand boar@ production kg, mz
Particleboard production kg, m’
Particleboard production, uncoated, from virgin wood kg, m’
Plywood production kg, m’
Structural timber production kg, m
Three and five layered board production kg, m’
Tubular particleboard production m’
Wood wool boards production, cement bonded m’
Door production m’
Manufacture of builders’ Engineered wood joist production (I-joist) m
carpentry and joinery Window frame production, wood m’
Wood cladding production, softwood m’, m’, kg
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Fig. 5. Ecoinvent CLT DB in OpenLCA
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Table 2. Wood-related database at the international EPD

Table 3. Number of environmental product declaration LCI DB

t . .
Database Produc Product Life cycle Data. Number Life cycle Data‘ Number
category stage categories stage categories
Plywood Construction Plastics
Cross Laminated Timber (CLT) materials 61 processing 1
X-LAM Machining Parts
Glulam (MCA, CCA et al) Rubber 8 Process | machining |
Glued Laminated Timber Metal 31 Othef |
Laminated Veneer Lumber (LVL) processing
Medium Density Fiberboard (MDF) a— Basic 20 Land 45
anufacture
Particle Board (PB) 3 components transport
of materials Basic Air
Sylva (TM) CLT Rib 1 . 2
- and chemicals 75| Transportation transportation
Chipboard components
PLX portal Water 47 Ocean' 56
Finnjoist (Ioist) resources transportaion
Wood tube stud Enlergy 97 Landfill 23
Pulp & . .
EPD Construction Wood stud P 9 ) Incineration | 29
Pin 1 part Paper Disposal
© Wood parss Plastic 8 Recycling 31
Bottom products oth ” oth 15
(End grain wood flooring, strip parqet et al) r er
Open panel/Timber frame Total 747

/Gable panel
AMROC panel
Cladding
Tabla aserrada de pino radiata
Graded structural timber
VigoPlyL

Classic sawn

Classic planed

Compact panel
Shiluvit hardwood, Softwood
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Table 4. LCI DB types of domestic wood products = FAAEE A Y5t B2 A= U] o]AStEt A A A =RS B A S
Database Data_nmame T A% LCA %7} el 4 o] B ob4 AlaisA) o glek
Particle Board (PB) 7] EPD A28 9] 27 A|E2] EPD H7} H 145 B 242)
: Plywood T4 A4l Tl EN 164859 #4& w21 &2 & 4 et 3
National LCI Recycling waste wood for particleboard R A AAHALD) T o] A ZAl= BhAZ A4S
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