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Abstract Lycorma delicatula, known as spotted lanternfly, is a planthopper native to Southeast Asia, including
Vietnam, India and South China. This species damages local fruit trees and has spread rapidly in South Korea in
recent years. The purpose of this study is to present the methods and estimation results pertaining to the risk of
invasive species like Lycorma delicatula. We used a partial budget (PB) method to assess direct income reduction
of farm households and a partial equilibrium (PE) model to examine social welfare change from the outbreak of
Lycorma delicatula. We also estimated the future economic impacts of Lycorma delicatula under various climate
scenarios considering habitat suitability. As climate change progresses, domestic ecosystems are expected to become
increasingly vulnerable to pest outbreaks leading to further economic damage. We believe that this study can be a
base to evaluate efficiency of the national pest control and quarantine system.
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Fig. 1. Supply-Demand changes under pest outbreak
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Table 1. L. delicatula occurrence in cultivated land by

region
Region Occurrence Cultivated | Incidence
area (ha) area (ha) rate (%)
South Korea 1,451.2 1691,113 0.086
Gyeonggi-do 120 176,028 0.068
Gangwon-do 6.6 108,727 0.006
Chungcheongbuk-do 106.40 112,097 0.095
Chungcheongnam-do 138.10 219,215 0.063
Jeollabuk-do 8.40 204,612 0.004
Jeollanam-do - 305,889 -
Gyeongsangbuk-do 710.20 277,650 0.270
Gyeongsangnam-do 361.30 154,050 0.238
Busan City 0.2 6,351 0.000

Note: Incidence rate is a percentage value of occurrence area in
cultivated land
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Fig. 2. Estimated Els of Lycorma delicatula in 2020 and
2060 under the RCP 8.5 climate change scenario
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Table 2. Predicted incidence rate of L.
habitat suitability

delicatula by

Predicted
EI Habitat suitability incidence
rate*(%)
1-10 Low 0
11-20 Moderate 0.066
21-30 High 0.091
31-40 Highest 0.254

Note: Predicted incidence rate is the average incidence rate of
each suitability level. Incidence rate in area of low habitat
suitability is assumed zero

Table 3. Predicted habitat suitability of L. delicatula

by regions
X Habitat Suitablity
Region

Present 2060
Gangwon-do Low High
Gyeonggi-do Moderate High
Gyeongsangnam-do High Highest
Gyeongsangbuk-do Moderate High
Jeollanam-do Highest Highest
Jeollabuk-do High High
Jeju-do Highest Highest
Chungcheongnam-do Moderate High
Chungcheongbuk-do Moderate High
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Table 4. Incidence scenarios

Incidence

Not
rate(%) o

Scenario

Incidence rate is

Baseline scenario 0.086 calculated using

occurrence data

Incidence rate is
estimated based on
present habitat suitability

Potential incidence

. 0.105
scenario

Incidence rate is
estimated based on
habitat suitability
projected under RCP8.5
climate change scenario

2060 future

. 0.138
scenario
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Table 5. Estimated economic impacts of L. delicatula
incidence under scenarios
Unit: Million KRW per year

Total value Profit Welfare
Scenario Product of Loss Loss
production (PB) (PE)

Pear 736,998 343 632

Peach 836,782 219 716

Baseline Apple 2,028,487 956 1,742

Grape 923,295 293 792

Subtotal 4,525,564 1,812 3,882

Pear 736,998 419 771

Peach 836,782 267 873

Potential Apple 2,028,487 1,167 2,126

Grape 923,295 357 967

Subtotal 4,525,564 2,213 4,738

Pear 736,998 551 1,012

Peach 836,782 351 1,145

2060 Apple 2,028,487 1,534 2,793

Grape 923,295 470 1,270

Subtotal 4,525,564 2,908 6,221

Note: PB=Partial Budgeting, PE=Partial Equilibrium
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