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1. INTRODUCTION 

As of 2020, forested areas in the Republic of Korea 
cover approximately 6,298 thousand hectares, accounting 
for approximately 62.7% of the nation’s total land area 
(National Institute of Forest Science, 2024). The age 
class distribution of forests indicates that stands older 
than Class IV constitute most forests, as shown in Table 
1. Carbon dioxide absorption per unit area has declined 

with forest age (Fig. 1). This may lead to a long-term 
reduction in the net annual carbon sequestration in 
national forests (Korea Forest Service, 2021a). To 
address this situation, it is necessary to establish a forest 
management system that includes appropriate harvesting 
of aging trees, their use as wood products, and the 
implementation of reforestation to ensure sustainable 
forest cycles. In line with this, the Korea Forest Service 
has developed and is actively promoting the “2050 
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Carbon Neutrality Strategy for the Forest Sector.” This 
aims to increase domestic timber production to 8 million 
m³ by 2050 to restore the carbon sink function of forests 
and achieve national carbon neutrality goals (Korea 
Forest Service, 2021b). According to the guidelines of 
the Intergovernmental Panel on Climate Change (IPCC), 
the carbon stored in harvested wood product (HWP) can 
be included in a country’s greenhouse gas inventory. 
The 17th Conference of the Parties (COP17) of the 
United Nations Framework Convention on Climate 
Change (UNFCCC) recognized only the carbon con-
tained in HWPs produced from domestically harvested 
roundwood and manufactured domestically. This high-
lights that the effective use of domestic forest resources 
can directly contribute to national greenhouse gas miti-
gation strategies.

International studies have continuously developed 

methodologies for quantitatively estimating carbon stored 
in wood and have applied these approaches to assess the 
carbon storage value of HWP. Cláudia Dias et al. (2009) 
compared several methods for estimating carbon accu-
mulation in HWP, including the Winjum method and the 
Tier 2 and Tier 3 approaches based on the IPCC Good 
Practice Guidance, and demonstrated that carbon stock 
estimates can vary substantially depending on the selec-
ted methodology and accounting approach. In addition, 
Braun et al. (2016) analyzed carbon stocks and half-life 
(HL) characteristics of HWP pools in Austria according 
to final use categories such as construction, furniture, 
and packaging, thereby quantitatively illustrating how 
carbon storage outcomes differ according to wood pro-
duct utilization pathways. Together, these studies provide 
an important methodological foundation and analytical 
framework for the national-level quantification of carbon 
storage effects associated with HWP.

In Korea, studies on HWP carbon stocks began in 
earnest after the 2006 IPCC Guidelines introduced stan-
dardized methodologies for calculating carbon storage 
(Choi et al., 2010). Subsequent studies analyzed the 
changes in carbon stocks and emissions from domesti-
cally HWPs (Choi and Kang, 2007) and evaluated the 
carbon storage effects of sawnwood in the housing 
sector (Choi and Joo, 2011). In addition, several studies 
have quantitatively evaluated the carbon mitigation 
effects of domestically produced wood products (Chang 
et al., 2018). However, these studies primarily focused 
on calculating the carbon storage for individual product 
categories and did not fully assess the long-term carbon 

Table 1. Forest status by age class

Category Total
Age class

Ⅰ Ⅱ Ⅲ Ⅳ Ⅴ Ⅵ

Forest area 5,996 258 199 674 2,452 2,069 344

Growing stock 1,040,447 - 8,124 75,285 438,090 437,281 81,667

Data from Korea Forest Service (2021a).

Fig. 1. Annual CO2 absorption per unit area by age 
class. Data from Korea Forest Service (2021a).
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storage effects across different use patterns.
The long-term carbon storage potential of HWPs 

depends strongly on their mode of use and service life, 
which the IPCC characterizes using product-specific HL 
values (IPCC, 2019). Among HWP categories, sawnwood 
has the longest HL (35 years), and increasing its use in 
structural applications has been shown to enhance overall 
carbon storage, although specific application sectors 
have not been sufficiently examined in a policy-relevant 
context (Chang et al., 2022).

The HL values for HWP presented by the IPCC 
represent statistical averages; however, when sawn timber 
and other wood-based materials are used as structural 
components in buildings, their actual service life typi-
cally exceeds 50 years, and in the case of long-life 
buildings, often extends to 70–100 years (Yamashita et 
al., 2024). Moreover, several studies have demonstrated 
that extended service lives and longer half-lives of HWP 
allow carbon to be stored for longer periods, thereby 
exerting a significant influence on carbon mitigation 
outcomes (Huo et al., 2026; Moreau et al., 2025). In 
this regard, the application of wood products in building 
construction offers substantially greater carbon storage 
potential than would be inferred from statistical HWP 
HL values alone, highlighting the particular relevance of 
building-oriented wood-use strategies from a policy 
perspective.

At present, to support the long-term use of wood in 
buildings, research on structural systems for timber 
buildings is being conducted to facilitate the application 
of wood in construction (Kim et al., 2025a). In parallel, 
studies have actively addressed the standardization of 
design approaches for applying cross-laminated timber 
(CLT) as a building material, as well as the evaluation 
of the structural strength of CLT itself and the thermal 
performance of CLT wall systems (Kim et al., 2025b; 
Pang et al., 2017; Rahmawati et al., 2025). In addition, 
research on the structural performance of laminated 
veneer lumber used in timber–concrete composite sys-

tems is being carried out in parallel (Kim et al., 2024), 
indicating that the technical foundation for utilizing 
wood as a building material is being progressively esta-
blished.

Accordingly, this study assumes an increase in dome-
stic roundwood production under the “2050 Carbon 
Neutrality Strategy for the Forest Sector” and evaluates 
the long-term carbon storage effects associated with 
different utilization pathways. In particular, because 
buildings represent the HWP category with the longest 
potential service life, we establish a scenario in which 
the additional sawn timber is utilized for the reconstruc-
tion of aging public educational buildings. Public educa-
tional buildings were selected as the target sector be-
cause they are widely distributed nationwide, subject to 
standardized public procurement systems, and characteri-
zed by long service lives. Moreover, the high proportion 
of aging school buildings indicates substantial recons-
truction demand, providing a scalable and policy-rele-
vant pathway for applying domestically produced sawn-
wood. This scenario is analyzed to assess its policy 
relevance and potential contribution to long-term carbon 
mitigation.

2. MATERIALS and METHODS

2.1. Estimation method for carbon stock in 
harvested wood product

2.1.1. Intergovernmental Panel on Climate 
Change-based accounting framework

The UNFCCC recommends that countries estimate 
greenhouse gas emissions and removal from sources and 
sinks using one of the three methodological tiers (Tier 
1, Tier 2, or Tier 3) described in the IPCC Guidelines 
(Greenhouse Gas Inventory and Research Center of 
Korea, 2024). This study employed the Tier 1 metho-
dology and applied the production approach to estimate 
the carbon stock in HWPs. This approach reports the 



Jin-U JEON⋅Jeong-Hun LEE

- 372 -

annual changes in carbon stocks within a country’s 
forest carbon pool, including all HWP produced from 
domestically harvested roundwood. Even if these HWPs 
are exported, their carbon content is still considered a 
part of the reporting country’s HWP pool (IPCC, 2019; 
Park, 2014).

2.1.2. Estimation of annual carbon stock 
changes

Annual changes in carbon stocks of HWP were calcu-
lated using the first-order decay function recommended 
in the IPCC Tier 1 methodology. The carbon stock of 
product category l in year i + 1 was estimated as 
follows:

  
  ×  







   


 × 

(1)

where Cl(i) represents the carbon stock at the beginning 
of year i, Inflow(i) denotes the annual carbon inflow to 
the HWP pool, and k is the decay constant derived from 
the product-specific half-life (k = ln(2)/ HL). Initial 
carbon stocks were estimated following the back-cal-
culation procedure described in the IPCC Guidelines 
(IPCC, 2019). For sawnwood, which has a default HL 
of 35 years, the corresponding decay constant is 0.0198, 
indicating gradual carbon release over time rather than 
instantaneous emissions.

2.2. Data collection and classification

2.2.1. Domestic roundwood supply data and 
use ratios 

To evaluate carbon stocks associated with different 
domestic roundwood utilization patterns, this study used 
domestic roundwood supply data and use ratios provided 
by the Korea Forest Service (2024). The analysis 
covered the period from 2005 to 2023, during which the 

average annual supply of domestic roundwood was 
approximately 2.79 million m3. In accordance with the 
IPCC Guidelines, biomass and other uses that are not 
recognized as carbon storage categories were excluded, 
and sawnwood, wood-based panels, and paper were selec-
ted as the HWP categories for analysis. Based on this 
classification, the final use ratios applied for estimating 
HWP carbon stocks were set at 20% for sawnwood, 50% 
for wood-based panels, and 30% for paper (Table 2).

2.2.2. Criteria for applying half-life by product 
category

Roundwood can be processed into various forms of 
HWP, allowing carbon storage for specific periods. 
However, the expected service life varies among the 
HWP product types, resulting in differences in the rate 
and duration of carbon release. The IPCC defines the 
storage period using the concept of HL, which refers to 
the average time required for half of the carbon stored 
in a particular wood product category to be released into 
the atmosphere. The 2019 IPCC Guidelines classify 
HWP into three main categories—sawnwood, wood-based 
panels, and paper—and provide Tier 1 default half-lives 
of 35, 25, and two years, respectively (IPCC, 2019).

2.2.3. Status of aging school buildings in Korea
According to data from the Public Data Portal, 8,777 

out of 11,985 elementary, middle, and high school 
buildings nationwide (approximately 73%) are over 30 
years old and classified as aging structures (KLEA, 
2025). Given this high proportion of aging facilities, this 
study designates the reconstruction of school buildings 
as the target sector for applying scenario of domestic 
sawnwood utilization. Educational facilities were selected 
because they are widely distributed nationwide, follow 
standardized public procurement systems, and are cha-
racterized by long service lives, making them a suitable 
and representative sector for scenario-based analysis 
(Fig. 2).
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2.2.4. Estimation of wood demand for school 
reconstruction

To estimate the amount of wood required for recons-
truction, this study used an average floor area of 11,763 
m2 per school, based on data from the Seoul Metropolitan 
Office of Education (2025). The unit wood demand was 

calculated using the floor-area-to-wood volume ratio 
from Showa Gakuin Elementary School West Wing in 
Chiba, Japan. This building, designed with Japanese- 
sourced CLT, was completed in November 2021 and 
used 700 m³ of CLT for a total floor area of 1,467.84 
m² (Japan Cross Laminated Timber Association, 2022). 
In this study, the resulting floor-area-to-CLT ratio was 
applied as the unit CLT demand for structural members 
only, excluding wood used solely for non-structural 
interior finishes or furnishings. Figs. 3 and 4 show the 
building exterior and interior, respectively. Accordingly, 
the required timber volume was calculated as 0.4772 m3 
per square meter and was applied in this study.

2.3. Case and scenario definitions for 
wood use

In this study, one baseline case and two scenarios 
were developed to provide a practical analytical frame-

Table 2. Domestic roundwood supply volume

Year Domestic roundwood supply 
volume (m3) Year Domestic roundwood supply 

volume (m3) Year Domestic roundwood supply 
volume (m3)

1984 1,101 1998 1,062 2012 4,506

1985 1,118 1999 1,694 2013 4,897

1986 1,188 2000 1,592 2014 5,179

1987 1,242 2001 1,533 2015 4,914

1988 1,388 2002 1,605 2016 5,151

1989 1,246 2003 1,740 2017 4,845

1990 1,227 2004 2,037 2018 4,557

1991 1,138 2005 2,350 2019 4,273

1992 1,286 2006 2,444 2020 4,049

1993 1,123 2007 2,680 2021 3,811

1994 1,184 2008 2,702 2022 3,700

1995 1,173 2009 3,176 2023 3,723

1996 1,055 2010 3,715

1997` 1,195 2011 4,210

Fig. 2. Number of schools by educational level and 
building age group.
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work that supports the Korea Forest Service’s strategy 
of achieving carbon neutrality by 2050 and maximizing 
the carbon storage benefits of domestic wood use. The 
case and scenarios were designed based on variations in 

HWP utilization pathways and roundwood production 
levels. The analysis covered the period from 2005 to 
2050, comprising a historical phase (2005–2024) based 
on observed domestic roundwood production and use 
data, and a projection phase (2025–2050) in which 
roundwood production and utilization were estimated 
under case-specific and scenario-specific assumptions to 
reflect the carbon neutrality targets.

As summarized in Table 3, the analytical framework 
consists of a baseline case, scenario 1 (current use 
scenario), and scenario 2 (sawnwood-focused scenario). 
The carbon stocks of HWP under each case and scenario 
were estimated according to the IPCC 2019 guidelines. 
The baseline case was included to quantitatively assess 
not only the differences in carbon storage resulting from 
alternative wood-use patterns but also the importance of 
increasing domestic roundwood production itself. Serving 

Fig. 3. View of Showa Gakuin elementary school west wing. Adapted from Japan Cross Laminated Timber 
Association (2022) with permission of the copyright holder.

Fig. 4. Projected roundwood harvest volumes under 
alternative analytical cases (2020–2050).

Table 3. Definition of the baseline case and Scenarios 1–2 based on roundwood production and utilization patterns

Category Baseline Scenario 1 Scenario 2

Case name Baseline case Current use Sawnwood-focused

Roundwood 
production

Historical average production 
volume Production increase based on the 2050 carbon neutrality strategy

2.79 million m3/year 2030: 5.5 million m3 → 2050: 8.0 million m3

Utilization 
pattern

Historical average utilization ratio Historical average utilization ratio Sawnwood-focused utilization

Sawnwood:wood-based 
panels:paper = 2:5:3

Sawnwood:wood-based 
panels:paper = 2:5:3

100% of additional production → 
sawnwood
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as a baseline case in which the carbon neutrality stra-
tegy is not implemented, the baseline case assumes that 
roundwood production remains at the current average 
level through 2050 while applying the same 2:5:3 use 
ratio. Both scenario 1 and scenario 2 reflect a gradual 
increase in domestic roundwood production, consistent 
with the 2050 Carbon Neutrality Strategy for the Forest 
Sector. In scenario 1, it was assumed that the total 
increase in roundwood production was processed and 
used according to the historical average ratio of 
sawnwood: wood-based panels: paper = 2:5:3. In contrast, 
scenario 2 retains the same 2:5:3 use ratio for the 
existing roundwood harvest but allocates all additional 
production entirely to sawnwood. Sawnwood is assumed 
to be used in the reconstruction of domestic elementary, 
middle, and high school buildings. By comparing scena-
rio 1 and scenario 2, which assume identical increases 
in domestic roundwood production but differ in the 
utilization pathway of the additional supply, this study 
evaluates how alternative wood-use strategies influence 
long-term carbon storage outcomes.

The roundwood production trends for the baseline 
case and the two scenarios from 2005 to 2050 are 
shown in Fig. 5. Scenarios 1 and 2 assumed a steady 
increase in roundwood production, whereas the baseline 
case followed a conservative pathway, maintaining 

production at the current average level throughout the 
period. Together, these comparisons enable a clear 
assessment of both the effect of expanded domestic 
roundwood production and the influence of alternative 
wood-use pathways on long-term carbon storage.

3. RESULTS and DISCUSSION

3.1. Carbon stock in harvested wood 
product as of 2024

Based on data for domestic roundwood production 
and use by category from 2005 onward, the total carbon 
stock stored in the HWP as of 2024 is estimated to be 
15,135 t C. Of this amount, wood-based panels accounted 
for the majority at 9,571 t C, followed by sawnwood at 
5,034 t C and paper at 530 t C. Using the 2024 carbon 
stock as the baseline case, this study applied the pro-
posed scenarios to assess changes in the carbon stock in 
the HWP projected through 2050.

3.2. Carbon stock in harvested wood 
product across analytical cases

3.2.1. Baseline case 
Baseline case is defined as a conservative approach, 

in which both roundwood production and use ratios 
remain at their historical averages until 2050. This 
Baseline case serves as the reference for evaluating the 
effects of Scenarios 1 and 2. The trends in carbon stock 
under this Baseline case are shown in Fig. 5. By 2050, 
the estimated carbon stock will be 5,687 t C in sawn-
wood, 10,473 t C in wood-based panels, and 557 t C in 
paper, resulting in a total of 16,717 t C. When converted 
to carbon dioxide storage, this amounts to approximately 
61,297 t CO2, which is the lowest total carbon storage 
among the analytical cases.

3.2.2. Scenario 1: Current use 
Under the 2050 Carbon Neutrality Strategy for the 

Fig. 5. Carbon stock in HWP under each analytical 
case in 2050. HWP: harvested wood product.
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Forest Sector, Scenario 1 assumes that all additional 
roundwood production beyond the average domestic 
harvest up to 2024 is used according to the historical 
ratio of sawnwood: wood-based panels: paper = 2:5:3. 
As roundwood production increased, the use of all HWP 
categories increased proportionally, as illustrated in Fig. 5. 
By 2050, the estimated carbon stock will be 8,819 t C 
in sawnwood, 18,047 t C in wood-based panels, and 
1,501 t C in paper, with a total of 28,367 t C stored in 
HWP. This corresponds to approximately 104,012 t CO₂ 

when converted to carbon dioxide storage.

3.2.3. Scenario 2: Sawnwood-focused 
Similar to scenario 1, this scenario assumes an in-

crease in domestic roundwood production. However, it 
allocates all additional roundwood exclusively to sawn-
wood use. Therefore, the amount of sawnwood in the 
HWP pool increased substantially. Meanwhile, the quan-
tities of wood-based panels and paper remained at their 
average levels until 2024. The changes in the carbon 
stocks under this use pattern are illustrated in Fig. 5. By 
2050, the estimated carbon stock will be 21,741 t C for 
sawnwood, 10,473 t C for wood-based panels, and 557 
t C for paper, totaling 32,772 t C. This is equivalent to 
approximately 120,163 t CO₂ when converted to carbon 
dioxide storage. 

Scenario 2 encompasses the scale of aging elemen-
tary, middle, and high school buildings that could be 
reconstructed using an increased amount of sawnwood. 
The average floor area of these school buildings was 
assumed to be 11,763.2 m2, with an estimated wood 
demand of 0.48 m³ per square meter (Japan Cross 
Laminated Timber Association, 2022). Based on these 
assumptions, the annual number of schools that could be 
reconstructed under scenario 2 was calculated and sum-
marized in Table 4. The analysis suggests that all 8,777 
aging schools identified in 2024 could be sequentially 
reconstructed by 2042. 

However, this reconstruction potential represents a 

theoretical estimate derived from quantitative calcula-
tions, and actual policy implementation would require 
future research to further examine practical constraints 
such as budget availability, administrative procedures, 
construction timelines, and the stability of domestic 
sawnwood supply chains.

3.3. Comparative analysis of the analytical 
cases

Table 5 illustrates the increase in carbon stock 
relative to the 2024 baseline for each analytical case. 
Scenario 2 shows the greatest increase, with a 116.5% 
rise compared to 2024, followed by Scenario 1 with an 
87.4% increase, and Baseline case with a 10.5% increase. 
These results indicate that both changes in domestic 
roundwood production levels and differences in utili-
zation pathways substantially influence long-term carbon 
storage outcomes in HWPs.

The Baseline case and Scenario 1 apply the same use 
ratio for domestic roundwood; however, they differ 
substantially in the total volume of roundwood utilized. 
As shown in Table 5, the carbon stock in 2050 is 
11,650 t C higher in Scenario 1 than in Baseline case, 
owing to the increased roundwood production assumed 
in Scenario 1. This comparison isolates the effect of 
expanding domestic roundwood production on carbon 
storage, demonstrating that increased domestic supply 
can play a meaningful role in supporting national carbon 
neutrality targets.

Scenarios 1 and 2 assume the same total volume of 
domestic roundwood; however, they differ significantly 
in their allocation ratios. As shown in Table 5, Scenario 
2—characterized by a higher proportion of sawnwood 
use—results in 4,405 t C more stored carbon compared 
to Scenario 1. This comparison highlights the role of 
wood utilization pathways, indicating that even under 
identical production levels, the allocation of harvested 
wood among product categories critically influences 
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carbon storage outcomes. Prioritizing long-lived products 
such as sawnwood, particularly for use in building mate-
rials, can significantly enhance long-term carbon retention 
and thus substantially strengthen the climate mitigation 
potential of HWPs.

By explicitly separating the effects of production ex-
pansion from those of utilization structure changes, these 
results demonstrate that a combined strategy of increas-
ing roundwood production while prioritizing sawnwood 
use yields the greatest carbon storage benefits among 

Table 4. Annual reconstructible floor area, number of school buildings, and carbon inflow to buildings under 
Scenario 2

Year Constructible floor area (m2) Number of schools constructible 
(annual)

Annual carbon inflow to buildings 
(t C)

2025 946,886 80 225.78

2026 1,893,771 161 451.56

2027 2,840,657 241 677.34

2028 3,787,542 322 903.12

2029 4,734,428 402 1,128.90

2030 5,681,313 483 1,354.68

2031 5,943,428 505 1,417.18

2032 6,205,542 528 1,479.68

2033 6,467,656 550 1,542.18

2034 6,729,770 572 1,604.68

2035 6,991,885 594 1,667.18

2036 7,253,999 617 1,729.68

2037 7,516,113 639 1,792.18

2038 7,778,228 661 1,854.68

2039 8,040,342 684 1,917.18

2040 8,302,456 706 1,979.68

2041 8,564,570 728 2,042.18

2042 8,826,685 750 2,104.68

2043 9,088,799 773 2,167.18

2044 9,350,913 795 2,229.68

2045 9,613,028 817 2,292.18

2046 9,875,142 839 2,354.68

2047 10,137,256 862 2,417.18

2048 10,399,370 884 2,479.68

2049 10,661,485 906 2,542.18

2050 10,923,599 929 2,604.68
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the analytical cases examined. From a carbon storage 
perspective, this comparison highlights the relevance of 
linking forest production policies with product-level 
utilization strategies. In addition, the allocation of addi-
tional sawnwood to the reconstruction of long-life public 
educational buildings suggests that forest-sector produc-
tion targets can be translated into tangible, long-term 
carbon storage within the built environment. From a 
carbon storage perspective, as illustrated in Table 4, the 
reconstruction of public educational buildings under 
Scenario 2 generates a steady annual inflow of carbon 
into long-lived building stocks through newly construc-
ted facilities. This annual inflow represents the amount 
of carbon newly incorporated into the building sector 
each year, which subsequently contributes to sustained 
long-term carbon retention when accounted for within 
the HWP carbon stock framework.

4. CONCLUSIONS

This study examined how variations in domestic 
roundwood production and utilization patterns influence 
long-term carbon storage in HWPs and proposed effective 
wood-use strategies to support national carbon neutrality 
goals. As illustrated in Table 5 and Figs. 4–6, the com-
parative analysis across the analytical cases shows that 
an increase in domestic roundwood production leads to 
a direct and quantifiable increase in total HWP carbon 
stocks, and that this effect is further enhanced when a 
greater share of harvested wood is allocated to long-lived 
products, particularly sawnwood. 

In addition, this study explored the practical applica-
bility of using sawnwood in the reconstruction of public 
buildings, particularly elementary, middle, and high 
school facilities distributed nationwide. Moving beyond 
previous studies that largely remained at the product- 
category level, this study establishes a quantitative 
linkage between increased domestic roundwood supply 
and a specific, scalable application pathway in the built 
environment. In this context, this study highlights its 
unique contribution by connecting domestic timber pro-
duction policy with public building demand, thereby 
demonstrating a realistic pathway for maximizing the 
carbon retention potential of HWP.

Despite these contributions, the study has several 
limitations. First, carbon stock estimation was conducted 
using the Tier 1 method of the IPCC 2019 Guidelines, 

Table 5. Carbon stocks in harvested wood products (HWPs) in 2050 across the analytical cases, relative to 2024

Analytical case Carbon stocks (t C) Increase relative to 2024 (%)

2024 15,135 -

2050 Baseline 16,717 +10.45

2050 Scenario1 28,367 +87.4

2050 Scenario2 32,772 +116.5

Fig. 6. Analytical case-based projection of HWP 
carbon stocks (2000–2050). HWP: harvested wood 
product.
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which may not fully capture domestic-specific charac-
teristics such as actual service life, variability in HL, 
and end-of-life pathways of wood products. Accordingly, 
the carbon storage values reported in this study should 
be interpreted as conservative estimates, representing a 
lower-bound assessment of the carbon retention potential 
of HWPs under domestic conditions. Second, the estima-
tion of reconstruction demand relied on a simplified 
criterion based on building age, which did not account 
for partial renovation and may have resulted in potential 
overestimation of reconstruction demand. Third, the 
assumption that all additional roundwood in the sawn-
wood-focused scenario would be allocated to public 
building reconstruction does not fully reflect administra-
tive, financial, and construction-related constraints, which 
may affect the temporal distribution of sawnwood use.

Nevertheless, this study offers both academic and 
policy contributions by providing an integrated, case- 
based assessment of domestic roundwood production 
and utilization structures from the perspective of long- 
term carbon storage, and by quantitatively demonstrating 
that a sawnwood-centered utilization strategy, when 
combined with increased roundwood production, can 
substantially enhance the carbon retention potential of 
HWPs. Furthermore, by explicitly linking forest-sector 
production policies with reconstruction scenarios for 
public educational buildings, this study presents a di-
fferentiated and application-oriented framework that can 
support the achievement of national carbon neutrality 
objectives. In this respect, the findings of this study are 
not intended to prescribe a single optimal solution, but 
rather to provide quantitative evidence that can help 
justify and inform the expanded use of wood in the 
building sector under future climate, construction, and 
material policies.
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