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Harvested wood products are a carbon pool that can be included in the national greenhouse gas inventory and are attracting attention as an important tool for reducing greenhouse gas emissions. This study evaluates the carbon reduction potential of harvested wood products by performing policy scenario analysis. It reveals that maximizing wood resource efficiency under existing policies to boost timber and sawn wood production offers the greatest reduction potential. This study found that the greenhouse gas reduction potential of the scenario with increased harvesting, in line with current government policies, is comparable to the scenario of cascading wood resource utilization without increasing harvest levels. This study provides valuable policy insights that promote national greenhouse gas reduction, while leading to a societal transformation that guarantees ecological soundness through the efficient use of domestic timber resources.
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1 INTRODUCTION
Global forests play a crucial role in either significantly increasing or decreasing atmospheric greenhouse gas (GHG) concentrations (Geng et al., 2017). Harvested wood products (HWPs) are a vital component of the forest-atmosphere carbon cycle, contributing significantly to the mitigation of carbon dioxide emissions. HWPs have remarkable potential to lessen the impacts of climate change, with the ability to reduce carbon dioxide emissions by as much as 441 Mt annually by 2030, an increase from 335 Mt in 2015 (Johnston and Radeloff, 2019). Recognized as a carbon pools that can be included in the National Inventory Report (NIR), HWPs are becoming increasingly valued as essential tools for decreasing greenhouse gas emissions.
However, a critical gap exists in the life cycle of wood products, particularly in the transfer of raw timber from forests to the wood-processing industry, and subsequently to primary wood products, which then leads to significant variations in the potential for GHG depending on how these products are utilized across different industries (Profft et al., 2009). The carbon storage capacity of HWPs varies depending on their usage (Geng et al., 2017).
This may lead to either the carbon stock of HWP becoming a net source or turning into an emission source, depending on the end-use utilization pattern. In this context, only some countries with favorable conditions may contribute to mitigating the impacts of climate change.
While HWP was previously known to have a trade-off relationship with other ecosystem services, there is increasing interest in achieving synergy based on sustainable forest management and the efficient utilization of wood products from the perspective of climate change mitigation. According to a previous study (Sikkema et al., 2016), the cascading use of resources based on the order of priority is emphasized while utilizing wood resources at the national level (European Commission, 2013). Wood resources are efficiently utilized by using hardwoods in products with high durability and high added value, such as sawn wood, recycling as boards, and recovering as energy at the last stage (Wakelin et al., 2020).
The need for the cascading use of wood resources lies in their limited supply. Wood is a renewable resource used to achieve greenhouse gas emission-reduction targets, and its energy demand has increased significantly (Heinimo and Junginger, 2009; Bais et al., 2015). To achieve the emission reduction goals of the Paris Agreement, the energy demands of wood as a renewable energy source are expected to increase continuously. Meanwhile, several countries have introduced the use of biomass as an important instrument for the transition to a low-carbon green economy (Keegan et al., 2013). While there is increasing awareness of the eco-friendly and low-carbon properties of wood (Petersen and Solberg, 2005), demand for wood that surpasses the marginal line of sustainable wood supply may result in unexpected negative environmental impacts. Increased competition for wood resources (Hagemann et al., 2016) may cause a trade-off between wood production and other ecosystem services (Bradford and D’Amato, 2011). Moreover, increasing demand for wood resources may lead to increased logging in forested areas, thereby increasing the pressure for retrogressive succession in forest ecosystems (Haberl and Geissler, 2000). Consequently, the importance of accounting monitoring also holds emphasis. An increase in the cascading utilization of wood resources can be a solution to relieve pressure on forest ecosystems.
The supply of domestic wood resources in South Korea is limited. Policy instruments for increasing the carbon stock of harvested wood products can be divided in terms of quantitative and qualitative increases. The means of a quantitative increase include increased logging and increased production of wood products, such as sawn wood and wooden boards. The means of qualitative increases include increased technical efficiency in sawn wood mills, as well as increased recycling of waste wood resources. This qualitative increase enhances the efficiency of the resources used to produce wood products and increases the amount of HWPs relative to the timber supply. The re-use of wood resources also extends the lifetime of HWPs. Optimizing the production process and extending life of HWPs reduce carbon emissions and enhance the carbon stocks stored in the HWP (Lun et al., 2012). Studies in the field of construction emphasize optimizing structural design and resource use to enhance environmental sustainability (; Cucuzza et al., 2024a, 2024b; Domaneschi and Cucuzza, 2023; Kalemi et al., 2024).
Although the government has established plans to cope with climate change through HWP carbon pools, the cascading utilization of wood resources must be guaranteed to achieve these goals. In this context, this study evaluates the emission-reduction potential of HWPs by applying a policy scenario with quantitative and qualitative measures for domestic wood resources in South Korea. Based on the evaluation results, this study offers policy implications for efficiently increasing the amount of carbon stored in HWPs and contributing to efforts to reduce greenhouse gas emissions in South Korea.
2 SCENARIO ANALYSIS
Scenario analysis is a representative strategic prediction method that includes the process of suggesting visions and deriving strategies based on various prospects (KISTEP, 2009). As it is difficult to cope with uncertainty in such situations, research that envisions the future, returns to the present, and suggests preliminary measures for preparing for the future with new insights is necessary.
Scenario analysis is a useful tool for predicting an uncertain future and analyzing its impact. As the effects of introducing environmental policies appear over a long period of time, setting up various scenarios for the effects of various alternative policy measures and estimating these effects using an appropriate method for each scenario is one way to prevent policy failure due to information inconsistency. This could be a solution.
Climate change and sustainable development have normative legitimacy as a global regime, but the means to achieve their goals sometimes conflict. In particular, quantitatively increasing the carbon storage of HWPs inevitably leads to forest degeneration, a decrease in forest carbon, and deterioration of the ecological environment because logging in the forest is inevitable. Under conditions that can bring about synergy, it can be the appropriate means to achieve sustainable development and mitigate climate change. In this context, it is necessary to estimate policy effects through normative scenario design.
Although there are numerous uncertainties in the utilization of domestic wood resources in South Korea, scenario analysis takes a step beyond conclusive future predictions. Consequently, scenario analysis predicts future carbon stocks in HWPs and provides policy information for coping with climate change.
This study assumed a number of wood-utilization scenarios for the entire process of utilizing domestic woods in South Korea and calculated the carbon emission reduction potentials with the goal of efficiently increasing carbon stocks in the HWPs. Figure 1 illustrates the variables used in the wood-utilization scenario, including 1) roundwood production, 2) the percentage of roundwood processed into sawn wood and wooden boards, 3) the percentage of sawn wood and wooden boards utilized as building materials, and 4) the percentage of sawn wood recycled into wooden board materials. Each scenario is defined with distinct setting as depicted in Figure 1.
[image: Figure 1]FIGURE 1 | Scope of wood utilization scenarios (Source: revised from Bais-Moleman et al., 2018).
2.1 Scenario 1. change in log production
In accordance with the policy on the self-supply of wood resources from domestic timber, a policy to increase domestic timber production from 4,913,000 m3 in 2015 to 8,618,000 m3 by 2030 in South Korea (Joint Ministry Committee, 2016) applied a scenario for gradually increasing roundwood production by twice as much as the current level. Under this scenario, the roundwood supply would increase by approximately 400,000 m3 annually until 2030. In the first Climate Change Action Plan, the Korea Forest Service established a plan for a phased increase in roundwood production to twice the current production by 2030 (Joint Ministry Committee, 2016).
2.2 Scenario 2. change in percentage of roundwood converted for sawn wood wooden board production
2.2.1 Percentage of roundwood converted for sawn wood production
This scenario reflected the 1st Climate Change Action Plan on increasing the sawn wood production percentage by 10% from 2015 to 2030 (Joint Ministry Committee, 2016).
2.2.2 Percentage of roundwood converted for wooden board production
As of 2020, 13% of roundwoods are utilized for energy use, and there is political support for projects aimed at biofuel production. In terms of cascading the utilization of wood resources in a sustainable way, using it as fuel wood after first using it as a wood product can further contribute to greenhouse gas reduction. To extend the lifetime of wood products by cascading the use of wood resources, the quality of timber must be sufficient to produce high-quality sawn wood. The timber used as fuel is of low grade, and it is difficult to produce sawn wood, which can be used as a long-lived building material with the greatest potential for carbon storage. Generally, wood resources for energy use must have at least one quality that can be used as a raw material for wooden boards. Using low-quality wood as a wooden board material and then using it as a fuel material is one way to increase the amount of carbon storage by extending the lifetime of wood and increasing the carbon efficiency of wood utilization. Therefore, utilizing domestic wood roundwoods as wood products first and then reutilizing them as fuels would contribute to greenhouse gas emissions.
Under this context, this study examined the reduction in greenhouse gas emissions by utilizing 10% of the wood used as an energy source as board material.
2.3 Scenario 3. change in percentage of sawn wood and board used for building materials
Strategies to extend the lifetime include distributing policies that encourage wood products used as long-lived industries, as well as changing the primary types of wood products so that they can be produced for a longer period.
2.3.1 Percentage of sawn wood used for building materials
This scenario increases the percentage of sawn wood used for building materials from 11 to 31 percent. The scenario also assumes that imported wood-based building structural materials can be replaced by domestic sawn wood, based on a preferential domestic sawn wood procurement policy. As the half-life of wood products differ depending on the industry, the half-life of sawn wood varies significantly from 1 year (for civil engineering use) to 100 years (for building structure use) (Eggers, 2002). As sawn wood has the highest durability among wood products, carbon can be stored for a long time when using sawn wood as a building material. To use domestic sawn wood in South Korea as a building material, high-quality wood roundwoods must be supplied. This study considers a proper policy to promote the harvest of timber produced from first-class 30–50 year old forest (KFS, 2018), which can produce sawn wood with sufficient quality for buildings. This is not exactly used for building structural materials, but rather for interior materials.
2.3.2 Percentage of board used for building materials
This scenario sets on increasing the percentage of sawn wood used for building materials from 42 to 62 percent and changing usage patterns from transportation and civil engineering, which have lifetimes of 4 years and 1 year, respectively.
Approximately 99.9% of particleboards produced in Korea use recycled waste wood (KFS, 2018), which is important for the reuse of wood resources in a cascading manner. In South Korea, there were four particleboard manufacturers as of 2015, and one company closed down because of a lack of raw material supply. As of 2020, Korea had three manufacturers: Dongwha, Daesung, and Sungchang. According to interviews with the particleboard manufacturer and the Korea Wood Panel Association, domestic particleboards can replace imported particleboards if the lack of raw material supply is solved and an additional factory is created. Waste wood is divided into pre and post-consumer waste wood. An efficient way to use wood resources is to reuse the pre-consumer waste and use the post-consumer waste wood as fuel. Grade 1 and 2 waste wood in South Korea can be recycled as pre-consumer waste wood and reused in the wood industry to produce particleboards. The recycling of pre-consumer wood waste has a trade-off relationship with the energy industry. In addition, the carbon storage efficiency of HWPs can be enhanced by reusing the domestic sawn wood used in the civil engineering and transportation industries, which has a short lifespan and low economic value. The procurement policy, which prioritizes the purchase of board materials produced from recycled Korean sawn wood, serves as a market-driven incentive, encouraging board manufacturers to utilize sawn wood as a raw material for recycling. Therefore, the scenario suggests the cascading use of wood resources to promote their utilization in building materials based on preferential procurement for wooden board materials produced by recycling sawn wood for additional incentives.
2.4 Scenario 4. change in percentage of sawn wood recycled into board materials
In South Korea, 58% of sawn wood is used for civil engineering and transportation, where it has a short lifespan, as temporary construction materials (ex. scaffolding), sheet piles, molds, transportation boxes, and wood pallets (Jang and Youn, 2021). According to an interview with a board manufacturer, approximately 45%–50% of the waste wood produced by the civil engineering and transportation sectors is used as a fuel material for particleboards. By recycling the sawn wood used in civil engineering and transportation as board materials and extending their lives, the emission of carbon stored in wood can be reduced. While board materials can be technically recycled as wooden board materials up to six times (Korea Plywood Board Association, 2011), this scenario assumes one instance of recycling in consideration of processing costs and other practical matters.
2.5 Scenarios
Scenario A (Increasing the quantitative production of HWPs) was implemented with governmental policies to increase roundwood production and the percentage of timber used for the production of sawn wood to increase the amount of carbon stored in the HWPs. In Scenario A-1, timber production increased by 400,000 m3 annually for 10 years from 2020 to 2030, and the percentage of domestic roundwood used for the production of sawn wood increased from 10% to 20%, with an additional 10% increase (Korea Forest Service, 2018). Under Scenario A-2, the percentage of domestic roundwood used for sawn wood production increased to 30%, which was 10% higher than that under Scenario A-1 (Table 1).
TABLE 1 | Scenario design for domestic wood utilization.
[image: Table 1]Scenario B (Changing the usage pattern of HWPs to industries with longer service lives) included proper policies to extend lifetime that encouraged wood products to be used in long-lived industries, as well as changing the primary types of wood products so that they can be produced for a longer period. Currently, 58% of sawn wood is utilized in short-lived industries and sawn wood has low carbon efficiency. Scenario B-1 utilized sawn wood as a building material with improved carbon efficiency. Under Scenario B-2, 10% of the domestic roundwood used for energy in Scenario B-1 was additionally used as a raw material to produce wooden boards. Scenario B-2 also set a situation where the imported wooden boards for building materials were replaced with domestic wooden boards in South Korea. Accordingly, 20% of the domestic wooden boards used in non-building industries (ex. civil engineering, or transportation) would be used in the building industry.
Scenario C (Utilizing HWPs through cascading ways) had the optimum cascading use of wood resources. Under this scenario, the distribution of domestic wood resources was controlled by cascading in a more efficient manner in terms of carbon storage effects. Under Scenario C, the domestic sawn wood used for short-lived industries under Scenario B-2 was recycled as wooden board materials. Under Scenario C-1, waste wood from the building industry was recycled as materials of wooden boards, and a 45% recycling ratio was applied to the maximum technically possible recycling percentage from the building sector (Hoglmeier et al., 2013; Bais-Moleman et al., 2018). Scenario C-2 was the same as Scenario C-1, but set the input of domestic roundwood to the same level as the current level. While Scenario C-1 set both qualitative and quantitative improvements, Scenario C-2 set only qualitative improvements without a quantitative increase (Table 1). Scenarios B and C intend to improve the efficiency of the use of domestic wood resources.
To account for the carbon stock of HWPs, this study adopted the formula of Jang and Youn (2021) and used the two approaches of Tier 2 and Tier 31; This study also compared the carbon-reduction potential of HWPs according to the policy scenarios of domestic wood utilization in the early (2030), middle (2050), and late (2080) stages. This study used the Tier 3 method, which is applicable to changes in industrial use and compared the results of Tier 2 and 3.
3 RESULTS
Among the scenarios, Scenario C-1 showed the highest carbon emission reduction potential, with a quantitative increase and optimum cascading use of domestic wood resources. This was twice as much as that under current policy scenario A-1, which quantitatively increased the production of domestic roundwood and sawn wood. Under scenario C-2, the carbon emission reduction potential was 30.3 million tCO2, which was higher than the baseline scenario’s 2030 carbon emission reduction potential of 19.2 million tCO2. This shows that the cascading use of wood resulted in an additional reduction in carbon emissions of 11 million tCO2. Scenario C-2 showed a carbon emission reduction potential of 11 million tCO2 compared with the baseline, which is equivalent to 29% of the target for forest carbon absorption and internationally transferred mitigation in the Korean greenhouse gas reduction goals (38.3 million tCO2). This difference in emissions reduction will increase by approximately 2.3 times in 2080. In addition, Scenario C-2’s carbon emission reduction potentials were similar to that of the current policy scenario A-1 in 2030. In the middle and late stages, Scenario C-2 exhibited a higher carbon emission reduction potential than Scenario A-1. These results emphasize the importance of the cascading use of wood, as well as a quantitative increase in domestic HWPs (Table 2).
TABLE 2 | HWP carbon reduction potential by policy scenario (Unit: 1,000 tCO2).
[image: Table 2]Scenario A-1, with a governmental policy to increase domestic timber and sawn wood production, ranked fifth among the six scenarios in the early and middle stages. In the late stage, however, Scenario A-1’s carbon emission reduction potentials were lower than those of Scenario C-2, which used a cascading method of domestic wood resources without an additional quantitative increase in roundwood harvested from forests (Table 2, 3).
TABLE 3 | Ranking of HWP carbon reduction potential by policy scenario.
[image: Table 3]Under the scenario that adopted the policy for the preferential procurement of domestic wood products to increase the use of domestic sawn wood and boards as building materials, the carbon emission reduction potentials were higher than the carbon emission reduction potentials of domestic roundwood, and sawn wood production increased by 2.2–8.2 million tCO2. This figure is equivalent to 6%–22% of the target for forest carbon absorption and internationally transferred mitigation (38.3 million tCO2) in the Korean greenhouse gas reduction goals (Tables 2, 3).
The carbon emission reduction potential using the HWP carbon pools showed a greater increase in the later stages (Figure 2). The HWP’s carbon emission-reduction potentials for each scenario were 49.3–90.4 million tCO2 and 58.2 to 118.7 million tCO2 for the middle stage (2050) and late stage (2080), respectively. This figure surpasses the target value of 38.3 million tCO2 for forest carbon absorption and internationally transferred mitigation for the Korean greenhouse gas reduction goals. This shows that HWP carbon pools have huge potential for contributing to greenhouse gas reduction in Korea.
[image: Figure 2]FIGURE 2 | HWP carbon reduction potential graph by policy scenario (Unit: 1,000 tCO2) (source: Jang, 2021).
The existing government policy was established based on the results of the Tier 2 method to contribute to greenhouse gas reduction by increasing the carbon stocks of the HWP. However, as the Tier 2 and Tier 3 methods showed different carbon stock reduction potentials (Table 4), it was necessary to examine the accuracy of Tier 2 method-based policy information.
TABLE 4 | HWP carbon reduction potential by policy scenario (Unit: 1,000 tCO2).
[image: Table 4]The Tier 2 method failed to reflect the actual use of wood products in each industry. In particular, Tier 2 did not show qualitative changes that occur when introducing wood products to certain industries and converting short-lived uses to medium and long-lived uses. In contrast, the Tier 3 method measured changes in qualitative wood use efficiency with increased carbon emission reduction potential by cascading the use of wood resources. The difference in the carbon emission reduction potentials for the Tier 2 and Tier 3 methods increased in the later stages. In particular, scenarios A-2 and C-1, applied with the cascading use of wood in long-lived industries, showed a difference in the carbon emission reduction potentials.
4 DISCUSSION
According to the results, the expansion of HWP carbon stocks has great potential to contribute to the achievement of greenhouse emission reduction goals in South Korea. As the HWP is spotlighted as an important instrument for achieving national greenhouse gas reduction goals, policies on the use of domestic wood in South Korea will significantly affect the soundness of the forest ecosystem and the sustainable use of wood resources. Tree growth may take more than 100 years and inconsistent information from such a long growth period may result in incorrect policy directions. Thus, the policy on the expansion of HWP carbon pools should be consistent and continuous. This can be achieved by establishing scientific grounds based on integrated research.
In the wood-use scenario, Scenario B-2, with a 20% increase in the use of wooden boards as building materials (half-life: 16 years), showed carbon emission reduction potentials higher than those under Scenario B-1, with a 30% increase in the use of sawn wood as building structural materials (half-life: 50 years), reaching 6 million tCO2 as of 2030. This is equivalent to 16% of the target value of 38.3 million tCO2 for forest carbon absorption and internationally transferred mitigation in the Korean greenhouse gas reduction goals. This is because the carbon stored in wooden boards accounts for the largest amount of wooden boards used in South Korea; therefore, the absolute input, compared with the percentage, has increased.
Scenario C-2 set the optimum cascading use of domestic wood at the current wood supply level and showed significantly high carbon emission reductions. Meanwhile, the carbon emissions reduction potential of Scenario C-1 was twice that of the scenario with governmental policy on the quantitative increase in domestic timber and sawn wood. These results show that the cascading use of wood resources has great potential to increase carbon stocks in the HWP in South Korea. This is associated with the low carbon storage efficiency of domestic wood in South Korea. Scenario C-1, applied with both a quantitative increase in domestic roundwood and sawn wood and a qualitative increase in the use of wood, showed the highest carbon emission-reduction potential, which corresponds to the results of other studies.
In a scenario analysis of the Irish case, an increase in yield and extended half-life resulted in increased carbon stocks in the HWP (Donlan et al., 2012). A scenario that increases forest yields for a higher supply of wood roundwoods leads to a reduction in carbon in forests. Therefore, a qualitative increase enables sustainable increase in the carbon content of HWPs (Neilson et al., 2008). Under Scenario C-2, which sets the cascading use of wood without a quantitative increase, the carbon emission reduction potentials reached 30.3 million tCO2 by 2030, which is capable of additionally reducing 11 million tCO2 compared with the baseline scenario’s carbon emission reduction potentials of 19.2 million tCO2. This is equivalent to 29% of the target value of 38.3 million tCO2 for forest carbon absorption and internationally transferred mitigation in the Korean greenhouse gas reduction goals. It also shows the high significance of the cascading use of wood, and it shares the same context as research by Lun et al. (2012), who pointed out the extension of lifetime to increase carbon stocks in the HWP without harvesting more wood roundwoods. According to Sharma et al. (2011), carbon stocks can be increased by as much as 4% by extending the lifespan of wood products. Considering these results, the cascading use of wood has a high carbon emission reduction potential owing to inefficient carbon storage in terms of the cascading use of domestic wood resources in South Korea.
The cascading use of wood requires a supply of higher quality wood for forest management and a higher level of wood recycling by industries and consumers. Such innovations can be seen as efforts to enhance the turnover rate of domestic wood resources in South Korea and change the quality and structure of industrial metabolism for ecological modernization. People involved in related fields play an active role (Olsthoorn and Wieczorek, 2006). Industries and wood consumers play important roles in the cascading use of wood.
Large and high-quality roundwoods are planted in forests and supplied as raw materials for sawn wood, which utilizes domestic sawn wood produced from quality roundwoods as building materials and sequentially recycled as raw materials for industrial materials (ex. wooden board materials) and provides market incentives for the consumption sector to push the supply side. The consumption sector motivates the supply sector to encourage cascading use of wood. To support this cascading use of wood, it is necessary to introduce a policy that considers wood resource consumption (EIO, 2012). In addition, it is necessary to develop long-term strategies, such as extended harvest cutting age, rather than existing forestry practices (Pingoud et al., 2010) and to provide sufficient incentives to encourage the participation of mountain owners (Nepal et al., 2012). Furthermore, providing incentives through market attraction policies, such as procurement policies, will create an institutional framework for the continuous cascading use of wood (Little, 2005). In particular, a system that provides incentives for people who utilize carbon market mechanisms, such as forest carbon offset schemes, to supply and use wood products with carbon stocks higher than the baseline will provide a framework for supporting the sustainable use of domestic wood in South Korea.
According to the concept of waste hierarchy, waste wood is applied to different hierarchical levels in terms of recycling (European Commission, 2008). In consideration of this hierarchy, the International Organization for Standardization (ISO) categorized waste into pre and post-consumer materials in the ISO 14021 Environmental Label and Declarations–Self-Declared Environmental Claims (Type II environmental labeling). Based on waste hierarchy, sawn wood free from chemical substances is not regarded as waste. Instead, it is regarded as a resource that can be reused as a raw material without the need for retreatment. On the other hand, waste furniture or wood products treated with antiseptic go through a separate treatment for reuse as wooden boards or fuel woods. Such waste wood is incinerated and buried and is classified as post-consumer waste that requires additional effort before reuse. While such an approach is defined only as a concept, the Act on ‘Promotion of Transition to Circular Economy’ states that “waste resources with high recycling value should be designated as waste resources and excluded from waste regulations.” The arrangement of detailed guidelines for an enforcement decree shall review the application of such matters.
5 CONCLUSION
At this point of requiring a future policy for forest ecosystems and the use of domestic wood, this study holds significance in providing the necessary information for establishing a forest policy that increases carbon stocks in HWP to contribute to enhancing forest ecological efficiency in terms of climate change mitigation. This would lead to sustainable development with a synergistic effect between the use of wood resources and other ecological services as well as the co-evolution of humans and nature.
To maximize the carbon sequestration potential of harvested wood products in South Korea, we recommend the implementation of targeted policies that promote the cascading use of wood and enhance the lifespan and recycling rates of wood products. These policies should be supported by market incentives and a legislative framework that encourages sustainable forestry practices, supports ecological modernization, and transitions towards a circular economy, ensuring the effective and sustainable use of wood resources in alignment with national greenhouse gas reduction goals.
It is necessary to provide economic incentives for the industry to adopt the concept of staged utilization based on the irreversible characteristics of wood, along with the establishment of a wood utilization tracking system.
This would lead to sustainable development with a synergistic effect between the use of wood resources and other ecological services as well as the co-evolution of humans and nature.
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B-2 4 - Same as Scenario B-1 2 2
- 20% increase in the ratio of wooden board to building materials
- Increased from 42% to 62% (+20%)

C1 5 - Same with scenario B-2 1 1
- Scenario of converting short-life HWP to medium-life HWP through recycling
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- Input 10% of waste wood from household as a raw material for wooden board materials
- Input 45% of waste wood from buildings as a raw material of wooden board materials

c2 6 - Same as Scenario C-1 at current level of domestic timber production 6 5

(source: Jang, 2021).
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“This reflects the plan to gradually increase timber production to twice the current level until 2030 based on the harvested wood product carbon stock increase policy established in the st
Climate Change Action Plan. A plan to increase the sawn wood production percentage by 10% from 2015 to 2030 (Joint Ministry Committee, 2016) was also applied. To apply this scenario,
the amount that increased until 2030 was divided by year. This scenario states that wood timber production will increase by 400,000 m3 annually from 2020 to 2030.

"Scenario in which high-quality roundwoods are used to produce sawn wood. This scenario also indicates that 30% of wood roundwoods are used as sawn wood, based on the resource
distribution policy.

“This policy scenario was set such that 20% of the sawn wood would be additionally supplied to building materials produced with first-grade roundwoods (approximately 28%) from forests
(30-50 years old) in South Korea. here, import-based building structural materials are replaced by domestic sawn wood based on the policy for the preferential procurement of domestic
wood in response to climate change.

“This reflects maximun recycled architectural waste wood collection rate of 45% (Hoglmeier et al, 2013; Bais-Moleman et al, 2018).

“Use of construction materials based on the policy for the preferential procurement of wooden board materials produced by recycling Korean sawn wood (Min, 2019).

10% of the wood roundwoods used as energy sources were supplied as board materials.

£40%-50% of waste sawn wood from civil engineering and transportation is used as chips for particleboards; 10% of the waste household furniture is utilized as the raw material at

ies (interview with a person in charge of raw material procurement at a board manufacturer).
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