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Abstract In recent decades, unpredictable earthquakes around the world have caused massive damage. The incidence of
earthquakes in Korea that are larger than M5.0 has increased the social demand for earthquake policies. As the seismic
performance of buildings has been proven to be the most effective damage mitigation responsibility from past earthquake damage
cases, the US and Japan are implementing a seismic retrofitting support system. In Korea, this is being implemented through
tax benefits, but it is being neglected by the owners of private buildings. As a solution to this problem, this paper reviews,
compares, and analyzes the domestic and overseas seismic retrofitting support systems, and suggests ways to improve the policy
and support system for revitalizing the seismic retrofitting of private buildings based on the results.

Keywords : Earthquake-proof, Seismic retrofitting, Seismic performance, Seismic retrofitting support system, Seismic retrofit
incentive program
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Table 1. Buildings subject to earthquake proofing rate by region

Region All Approved buildings Earthguake Earthquake Earthquake Prooﬁng Earthquake proof
object proofing obscurity Secured rate

Nationwide 7,011,215 1,535,464 514,893 1,020,571 33.5%
Seoul 624,564 293,749 83,038 210,711 28.3%
Busan 374,091 103,683 27,646 76,037 26.7%
Daegu 253,652 83,565 23,702 59,863 28.4%
Incheon 216,627 83,048 24,384 58,664 29.4%
Gwangju 141,916 37,674 15,401 22,273 40.9%
Dagjeon 132,977 45,015 15,881 29,134 35.3%
Ulsan 133,685 39,675 16,521 23,154 41.6%
Sejong 32,545 5,293 2,584 2,709 48.8%

Table 2. Tax support of private buildings for Seismic retrofitting

Construction type Acquisition tax

Property tax

New, Expansion, Restoration, Transfer 10% reduction

10% reduction for 5 years (By December 31, 2018)

Repair 50% reduction

50% reduction for 5 years (By December 31, 2018)
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Table 3. Japanese seismic retrofitting support system
Division Contents
- Skip the building certification procedures during construction
- Deregulation on approval standards and fire resistance /
Deregulation Special treatment of volume ratio
- Temporary occupancy of high-quality rental housing during
. construction
Assistant Shear and Rehabil- - Housing: Cost Aid: Government(1/3), Local(1/3)
itation Design Cost - Except Housing: Cost Aid: Government(1/3), Local(1/3)
Support - Housing: Cost Aid: Government(11.5%), Local(11.5%)
Rehabilitation Cost - Except Housing: Cost Aid: Government(11.5%), Local(11.5%)
- Around Emergency Road: Cost Aid: Government(1/3), Local(1/3)
Income 10% (up to a maximum of 250,000 yen) of the standard construction cost for the
Tax earthquake-proofing work carried out until June 30, 2019 is deducted from the income tax
Housing Fixed Des{rease the amount of fixed as#ets (up to 120m’ equivalent) of houses that have been
Asset subjected to earthquake-proof reinforcement by 1/2 of one year for March 31, 2018
Earthquake Tax (However, the seismic retrofit of the housing which is the incapacitated structure of the
Resistant existing seismic disturbance is reduced to 1/2 for two years)
Repair Earthquake resistant diagnosis subject to earthquake resistant repair promotion law The
. Corporate Tax, . . . . .
PromoFlon Income earthquake resistant diagnosis result report until March 31, 2015 The person who carried
Taxation Taxation Tax out earthquake resistant repair acquisition from April 1, 2014 till five years from the
System System Architec- reporting day , a special amortization of 25% of the acquisition price
ture Fixed When earthquake proof diagnosis result is reported in buildings earthquake resistant
Asset diagnosis by earthquake resistance repair promotion method, If the government subsidized
Tax the repair work from April 1, 2014 to March 31, 2017, the amount of fixed assets tax will
be reduced to half for two years (Construction cost 2.5% limit)
If earthquake repair work is carried out and it is provided for residential use until June
Income 30, 2019, 1% of the loan balance for 10 years shall be deducted from the income tax
Home loan tax cuts . . - .
Tax amount(In order to comply with the current earthquake-resistant criteria, construction work
for over 1 million yen is eligible)
Loan Limit |10 million yen (80% of housing part construction cost is upper limit)
Individual Interest Rate [0.98% within 10 years of repayment period, 1.10% within 20 years from 11 years.
Loan Guarantor | Unnecessary
Apartment House Loan Limit |5 million yen / house (80% of the construction cost of common part is upper limit)
Management Interest Rate |Repayment period Within 10 years 0.71%
Combination Guarantor | Unnecessary
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Table 4. Seismic Retrofit Incentive Program in California
Local Government
FULLERTON LONG BEACH PALO ALTO SONOMA
-deferred, no interest -long-term 11.3% -engineers reports made -fee waivers
Retrofit loans financing public -design rebates
Incentives -matching loans -exemption from zoning
requirements
Funding -redevelopment -special assessment -no program costs -redevelopment agency
Source agency bond issue
-flexible regarding scope -largest special -used by many as a -creative system for
and timing of assessment model voluntary prioritizing buildings
Comments mandatory retrofitting financing done for retrofit program -clear, simple
-offers attractive this purpose informational packet

loans to owners

in California

Ordinance Type

-mandatory retrofit

-mandatory retrofit

-mandatory engineering

-mandatory retrofit

reports
#URMS 125 560 46 51
Type of URMSs -99% commercial -90% commercial -100% commercial -90% commercial
P -1%residential -10% residential -10% residential
Population 109,000 430,000 57,000 8,000
1990/91 General
Fund Revenues: |$42 million $224 million $48 million $3 million
Fund Balance: $ 5 million $ 11 million $14 million $1 million
Table 5. Seismic Retrofit Assistance Tools of California
Financial Policy Technical Assistance Information
-Loan Programs -Transfer of Development Rights |-Standardized Retrofit -Placards

-Credit Enhancements

-Interest Rate Buy-downs

-Grants
-Rebates/Fee Waivers

-Property Tax Exemption

-Fed/State Tax Credits

-Accelerated Depreciation

exemptions

-Expedited Permits and Review
-Early Adopter Incentives

-Right to Rebuild legislation or code
-Non-permitted work waiver
-Limited liability legislation
-Non-conforming condition

Requirements
-Process Navigation
-Training Construction

Professionals
-Developing group of

Technical Advisors
-Retrofit Ombudsman

-Public Awareness Campaign
-Building Rating System
-Tenant Notification

-Real Estate Transfer Disclosure
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Table 6. Status of seismic retrofit support systems

Korea Japan USA(California)
. -Central/Local Government -Local Government Some
Evaluation and | Government
e Some Burden Burden
Rehabilitation Tocal Dent
-Local Dep
Cost: Tt L -Low L
0sts suppo: oan ow Loan Low Loan

-Deregulation of Construction .
Related Procedures -Transfer Development Rights

Deregulation R -Various Restrictions
-Coverage ratio / Floor area .
Deregulation

Ratio Deregulation

. -Acquisition Tax -Property Tax —Propcﬁy Tax
Tax Relief Property Tax -Corporate Tax -Fractionation
-Fixed Asset Tax -Liquor Tax
Premium Cut -Execution Schedule -Enforcing
Seismic Rating System -Execution Schedule -Enforcing -Enforcing
Etc -Support Temporary Residence
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