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Abstract: This study evaluates the socio-economic feasibility of national forest management in South Korea from
two distinct perspectives. The first (Option A) employs a financial approach that only considers timber revenues and
in-stand management costs. The second (Option B) adopts a social welfare perspective by converting the national
forest’s public value (KRW 259 trillion per year) into a per-hectare annuity-based benefit. Analyses were conducted
for a standard 1-ha larch stand over a 50-year management horizon, using discount rates of 1%-3%. Cost estimates
were drawn from the 2023 National Forest Management Plan, while timber revenues were calculated based on
domestic roundwood market prices. Additionally, public benefits were assumed to materialize after year 20 to reflect
ecological time lags. The results indicate that Option A yields negative net present values (NPVs) of 27.29 to —26.93
million KRW/ha across all discount rates, with benefit-cost (B/C) ratios of 0.14-0.30 and an internal rate of return
(IRR) of -3.76%, demonstrating that timber revenues alone do not support financial feasibility. In contrast, Option
B, which incorporates public benefits, produces substantial positive NPVs of 326.80-696.41 million KRW/ha, B/C
ratios of 11.32~19.03, and a stable IRR of approximately 11.56%, highlighting strong socio-economic viability, even
under varying discount rates. Meanwhile, the sensitivity analyses across the 1%-3% range confirm the robustness of
these findings, emphasizing that public benefits are the decisive factor in determining the economic feasibility of
national forest management. Overall, this study provides a quantitative framework for integrating forest public values
into feasibility assessments and empirically demonstrates that while national forest management is financially
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unprofitable when solely based on timber production, it generates considerable net social benefits when ecosystem
services are included. These findings underscore the importance of formally recognizing public-benefit production in
forest policy, accounting for the public-infrastructure role of forest roads and enhancing long-term incentive

mechanisms in national forest management.
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Table 1. Inclusion of forest management operations in option A and option B.
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Forest Management Operation Option A (Timber Purpose) Option B (Public Purpose)

Rationale

Enhances survival and stand condition;

. . A
Site cleaning O partially relevant to public functions
. Foundational activity essential for both
Planting © © timber production and public benefits
. Improves survival and growth; contributes
Weeding © O to long-term ecological stability
Vine removal O O Supports stand health in both options
Pre-commercial thinning o o Strf.:ngthens physiological vigor and
improves ecosystem functions
Commercial thinning o o Enhances sjcand structure and'long-term
public ecosystem services
Multi-purpose infrastructure supporting
Forest roads © O timber extraction, forest access, disaster
response, and public use
Required for timber harvesting but also
Surveying / Estimation © O relevant for forest governance
and management
Timber-mobilization process whose
Felling / Extraction © O costs must be reflected in both

evaluation options

Note. Symbols indicate degree of relevance:
© = Strong relevance; O = General relevance; A = Limited relevance
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Table 2. Assumptions for national forest management.

Category

Description

Analytical unit

- 1 ha (standard stand; larch Larix kaempferi, 2nd grade)

Management period

- 50 years (based on medium-rotation timber stand).

Price standard

- Recent-year real prices (fixed prices) are used for conversion; timber unit prices are based on the national

average log prices reported in the 2025 second-quarter (June) log market price survey in Korea

Discount rate

- Base rate of 2 percent (reflecting the practice of public project appraisal and long-term environmental

valuation); sensitivity tests conducted at 1-3 percent.

- Includes all forest management operations—site cleaning, planting, weeding, vine removal, juvenile tending,

Baseline

pre-commercial thinning, commercial thinning, forest roads, surveying/estimation, and felling/extraction—in

both Option A and Option B, reflecting that national forest management simultaneously performs timber

and public functions

- Assumed to begin 20 years after afforestation (Elliott et al., 2017; Bernal et al., 2018; Gong et al.,

2019).

Onset of public

benefits a plateau after ~ 30 years.

- Public benefits increase gradually to the national average level by year 30, and remain constant thereafter.
- This reflects the representative pattern of forest ecosystem services such as carbon sequestration reaching

% Public benefits are modeled to increase linearly from year 0 to year 30, achieving the full value
(public_value per ha) by year 30 and then remaining constant each year thereafter.
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Table 3. Summary of cost and benefit components used for economic analysis for national forest larch stand (50-year Rotation).

Unit

Category (1,000 KRW/ha)

Frequency

Amount

Year of operation (1,000 KRW/ha)

Costs components

Stand clearing inclufing Planting 11,205 1 0 11,205
Weeding 2,244 6 Years 1/2/3 (2 times each) 13,466
Vine removal 1,403 1 5 1,403
Juvenile tending 2,045 1 8 2,045
Thinning 1,600 2 Years 15/25 3,200
Survey and estimation 451 1 50 451
Forest road construction 7,215 1 50 7,215
Timber harvesting and processing 6,118 1 50 6,118
Total costs 56,306
Benefits components
Timber sales revenue (Option A}) ' \ 19.256
- Based on growing stock 182 m’/ha and 2nd-grade larch price (¥105,800/m™) ’
Public benefits (Option B)
- Derived from national forest public value (%259 trillion/year), converted to 41,113

annual per-ha annuity from year 20 onward
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Figure 1. Option A (Timber Only): cumulative pv at 2%
discount rate.
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Table 4. Economic analysis of option A (Timber Only).

. PV(Costs) PV(Benefits) NPV
D‘i;?e“m (1,000 (1,000 (1,000 gg IRR
KRW/ha) KRW/ha) KRWr/ha)
1% -38,635 11,708 -26,926 0.30 -3.76%
2% -34,449 7,154 -27,295 021 -3.76%
3% -31,660 4,392 -27,267 0.14 -3.76%
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Figure 2. Option B (Timber + Public Benefits): Cumulative PV
at 2% discount rate.
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Figure 3. Option A (Timber Only): Cumulative PV by discount
rate.
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Table 5. Economic Analysis of Option B (Timber + Public
Benefits).

PV(Costs) PV(Benefits) NPV

Dii;?e“m (1,000 (1,000 (1,000 Zlco IRR
KRW/ha) KRW/ha) KRW/ha)
1% 38,635 735,046 696,411 19.03 11.56%
2% 34449 510,921 476471 14.83 11.56%
3% 31,660 358455 326,796 1132 11.56%
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