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Analysis of the Average Abatement Cost of Forest Carbon Offset Projects
for the Government Purchase of Forest Carbon Credits

Kim, Young-hwan*

Division of Forest Industry Research, National Institute of Forest Science, Seoul, Korea

ABSTRACT

This study was intended to analyze the average abatement cost (AAC) of forest carbon offset projects to suggest
a basic credit price for government purchase of forest carbon credits. For this purpose, an a/reforestation project
and a forest management project were designed with 30 years of project period. It is assumed to plant pine trees
(Pinus densiflora) for the a/reforestation project, while it is assumed to replace rigida pine trees(Pinus rigida) with oak
trees (Quercus acutissima) for the forest management project. For each project, the forest carbon stock was calculated
and the revenue and the cost were analyzed with standardized management activities. Korea Forest Service has
supported private forest owners the cost of management activities and the consulting fee for designing carbon offset
project. Therefore, the AAC were analyzed for two cases : the one with subsidy for consulting fee (case 1) and the
other with subsidy for both consulting fee and management costs (case 2). In addition, the sensitiveness of AAC
was analyzed according to the 4 credit prices : ¥5,000, 10,000, W15,000 and W20,000. The result showed that the
AAC analyzed for the case 1 was so high that net revenue would not be expected from all project types with any
credit price. However the AAC analyzed for the case 2 was relatively lower than the AAC of case 1. Net revenue
was expected from a/reforestation project with credit price over W10,000, while from forest management project
with credit price over W15,000. Based on the AAC analyzed in this study, W15,000 was suggested as the basic price
for government purchase of forest carbon credit.
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Classification Weed control (yr) Young tree tending (yr) Pruning (yr) Thinning (yr)
A/Reforestation (Pinus densiflora) 1,23 8 18 18, 30
Forest management (Quercus acutissima) 1,2, 3 10 - 20, 30
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Table 2. National greenhouse-gas emission factors for
the forest sector

. Wood Bloma.lss Root Carbog
Species . extension . conversion
density ratio
factor factor
Pinus
4 1.41 2
densiflora 047 025
Pinus 0.50 1.33 0.36 0.5
rigida
Quercus g 79 1.45 031
acutissima
(Source : GHG Inventory & Research Center, 2014)
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Table 3. Rate of secondary emission and contribution
to buffer pool

Classification A/Reforestation Forest management
%) %)
S
ecgnqary 5.0 5.0
emission
Leakage 2.0 20
Contribution to 17.7 17.7

buffer pool

Table 4. Costs for forest management activities
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(unit : 1,000%/ha)

Planting Weed control Young tree tending

Pruning Thinning Thinning with pruning

5,878 1,158 1,640

363 1,407 1,770
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Table 5. Carbon offset credits from forest carbon offset
projects
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Table 6. Present value of total cost for forest offset

Classification A/Reforestation  Forest management
Carb | project (Unit : 1,000%)
a;;”hfc‘:’;zas 247 COy/ha 94 COy/ha —
; Project type No With subsidy cor;:ultsirli Slfez a(r)lrd
Project area 2 ha 2 ha Ject typ subsidy for consulting g
forest management
Total carbon removals
of the project 494 CO, 188 CO, A/Reforestation 27,356 22,061 2,206
Forest
Forest carbon 17 €O, 142 1CO, Ores 27,002 21,707 2,171
offset credits management
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Table 7. Present value of revenue for forest offset pro-
ject (Unit : 1,000%)

Price of carbon credit (W/tCO,)

Project type

5,000 10,000 15,000 20,000

A/Reforestation 1,727 2,414 3,101 3,788

Forest

1,742
management

2,124 2,506 2,887
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Table 8. Average abatement cost by project type with
subsidy for consulting fee (Case 1)

(Unit :

Price of carbon credit (W/tCO,)

WitCO,)

Project type

5000 10,000 15000 20,000

A/Reforestation 54,550 52,707 50,864 49,021

Forest 140,963 138268 135572 132,877
management

Table 9. Average abatement cost by project type with
subsidy for consulting fee and project costs

(Case 2) (Unit : W/CO,)
Price of Carbon Credit(W/tCO2)
Project type
5,000 10,000 15,000 20,000
A/Reforestation 1,285 —558 —2,401 —4,243
Forest 3,025 329 2366 —5061
management
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