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(Table 1) Target Moments (relative to GDP) : Data vs. Model

Income Tax Capital Tax Consumption Tax | Gov. Consumption
Data 4.3% 3.4% 3.4% 11. 0%
Model 4.3% 3.4% 3.4% 11.5%

(Table 1)& A8} 7127A] GDP thu] 25418k 2HAl, F77HRA, 35
AHZ Blm Rolth 2R GDP ] LAy A% 8 FEet guimt A
A Agsh fAP UEdTh BRI E 25Ash AR, AN A9
ofete] ABES Telelx] % 9] W] ZHelq GDP div] A¥An e tha
S A e Zlo] kAol deht B BRI E FA] FAIS] A whe
S fARS AR BT AAZRE Ao A4y B, A8 A% F B
ol WA BG FAY FERo] AEAZ FIHR olo] wel wee] GDP Y
u] Rzl A4 AR FARP Lebde,

(Table 2) Moments for Pension (relative to GDP) : Data vs. Model

National Pension Basic Pension

Total Contribution Total Payment Balance” Total Payment
Data 2.41% 1.10% 1.31% 1.00%
Model 4.55% 4.48% 0.07% 1.01%

Note: 1) balance = Total Contribution - Total Payment.

(Table 2)= =RAFI 71259 F 25 Yehdth =AF2 GDP oy
FHARSL FFAAFY, deAEFAR TEAY FEHAEE 29 AsT)
AR SHolAFelM 2 AtelE HAlth ol B3 dA dF HIEE
G FRAF YA 28 o) F BR AF £7% she AHE Addsta 9
T b Aol 2HAEE SUATE AETF =57 o] AR TP A2 2H
T AFSRE 50 o] IRIAE A=rE A5EY] olxlel £FR AlEe d
Al FRlAFe] g FEe] WA Kata 7] Wielth 1 A Age] w9
7 FAEYe mYu W vehd], ojd] uwle} g Agay A2 AR
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(Figure 2) Distribution of contribution period by age : Data vs. Model
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Figure H&= 201833 204049 A7 EEE 54 HH o2 Yepd Aolth
20180l = 2041 o] Q1 & 6541 o] I A7} 2AI 8= HlFo] 16% o] A%
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(Table 3) Changes in aggregate variables (relative to benchmark)

Economy Output Capital Labor  |Consumption r w
aging -21.67% -24.01% -20.32% -16.39% 0.37%p -1.69%
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de BAA FEetRR avF AS o] Fastgir] witelth. (Table 4) ¢l o
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(Table 4) Tax revenue and pension (relative to GDP)

Income Capital | Consumption National Pension Basic Pension

Tax Tax Tax Tot. Payment Balance Tot. Payment
benchmark | 4.30% 3.40% 3.40% 4.48% 0.07% 1.01%
aging 19.29% | 3.60% 3.63% 14.54% -10. 06% 3.21%

nFste Qe FFATE W ofyet IRIAFH 7 2A TS HIESk] A &

H HrEr 9¥e et <Tab1e 4>% rEX ]9} AFEA|, AHAS B E3le] =
#9525 GDP tiH| & HEgh Aol
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(Table 5) GINI coefficient

Age | Economy | Total Income |Labor Income | Asset Income Disposable Impro\r.ement
Income ratio
Jl benchmark 0. 4275 0. 4784 0. 5950 0. 3361 21.4%
aging 0. 5366 0. 6167 0. 5476 0. 2900 46.0%
20-64 benchmark 0. 3688 0. 3788 0. 6334 0. 3431 7.0%
aging 0. 3684 0. 3853 0. 6071 0. 3397 7.8%
65-00 benchmark 0. 3899 - 0. 3899 0. 1269 67. 4%
aging 0. 4347 - 0. 4347 0.0912 79.0%
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FAE Aol ANFA W5} 25BN A E ST Ao 24 2
o AN 123 A7} A

Aol mok AAE vlwsp] Al QTnEL ARYEA ke 1EF A w0
AT A= ARG AT 4B M-a}oq 7 AnE gol vlwste] Ak

(Table 6) Changes in aggregate variables with pension reform (relative to benchmark)

Economy Output Capital Labor | Consumption r w
benchmark + reform | -1.66% -4.55% - -1.84% 0.36% | -1.66%
aging -21.67% | -24.01% | -20.32% -16.39% 0.37% | -1.69%
aging + reform -24.62% | -31.69% | -20.32% -18.85% 1.24% | -5.39%

(Table 6)& =R1AF A= NAel M FFAFE] HslE 7|E4A < 218
3} AAR Yol Feld Aotk WA, wBagol v xpage] Ao
A7) qiEe] A fHe e S T

T A9 olF FNIAF AS5UAEo] molAW VEAAt nEst HA B4
7z O E|

o|FZ tMlelA A< dlok H= §717F ety wiolth st Aol Al
2N

T NS ke 2SS AT AL AAlZo] Frtsle] ol & BHAs] gt A5
A Qo] uEm, A5A] Q1ge] ANEAL GAAT)E AAL FA 0w B
A}, &, A2 AlE sl e S Hhe BF FAE fhhel 2
Ao,
(Table 7) Tax revenue and pension with pension reform
Income | Capital |[Consumption National Pension Basic Pension
Tax Tax Tax Tot. Payment| Balance |Tot. Payment
benchmark 4.30% | 3.40% 3.40% 4. 48% 0.07% 1.01%
benchmark +
enehmar 1.19% | 3.60% | 3.39% 5.60% 0.98% | 0.87%
reform
aging 19.29% | 3.60% 3.63% 14.54% -10. 06% 3.21%
aging + reform | 20.80% | 4.04% 3.66% 18.18% -11.70% 2.91%

SRIAF A= fge] FUdAs AT LrbAFel nAE &2 (Table )&
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(Table 8) GINI coefficient with pension reform

) Total Labor Asset Disposable |Improvement
Age | Economy .

Income Income Income Income ratio
benchmark 0. 4275 0.4784 0. 5950 0. 3361 21.4%

o Lrrom| oais | owmt | ossu | o6 | 2%
aging 0. 5366 0. 6167 0. 5476 0. 2900 46. 0%
+ reform 0. 5283 0. 6167 0. 5337 0. 2664 49.6%
benchmark 0. 3688 0. 3788 0. 6334 0. 3431 7.0%

gy Ltrclorm| 03679 | oss | ok | o3w6 | 88%
aging 0. 3684 0. 3853 0.6071 0. 3397 7.8%
+ reform 0. 3670 0. 3853 0. 5980 0. 3279 10.7%
benchmark 0. 3899 0. 3899 0. 1269 67.4%

g | treiorm| 076 | ] osme | omen | e6n
aging 0. 4347 0. 4347 0.0912 79.0%
+ reform 0.4111 0.4111 0. 1080 73.7%
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(Table 9) Return rates in aging economy : before reform vs. after reform

. average life-time income quintile
variables

1th 2nd 3rd 4th 5th mean
Pension return rate 2.027 1 0.929 | 1.182 | 0.763 | 0.758 | 1.132
Adi Tax-benefit return rate 0.122 | 0.067 | 0.070 | 0.018 | 0.019 | 0.059
" Total return rate 0.315 | 0.217 | 0.215 | 0.140 | 0.133 | 0.204
Weight (w) 0.151 | 0.185 | 0.155 | 0.177 | 0.168 | 0.167
Pension return rate 1.228 | 0.578 | 0.713 | 0.474 | 0.473 | 0.693
Ageing Tax-benefit return rate 0.072 | 0.042 | 0.043 | 0.011 | 0.012 | 0.036
+ Reform|Total return rate 0.229 | 0.163 | 0.161 | 0.111 | 0.106 | 0.154
Weight (w) 0.200 | 0.240 | 0.204 | 0.231 | 0.219 | 0.219
Pension return rate -0.799 | -0.351 | -0.469 | -0.290 | -0. 284 | -0.438
(relative to mean) (1. 822)[(-0. 800) |(-1. 070) | (0. 661) | (0. 648) | (1. 000)
Tax-benefit return rate -0.050 | -0.026 | -0.027 | -0.006 | -0.007 | -0.023
Difference | (relative to mean) (-2. 17D [(-1. 107 [(-1. 157) [(-0. 277) | (-0. 287) | (1. 000)
Total return rate -0.086 | -0.054 | -0.054 | -0.029 | -0.027 | -0. 050
(relative to mean) (-1.723)|(-1. 072) |(-1. 085) | (0. 578){ (-0. 543)| (~1. 000)
Weight (w) 0.049 | 0.055 | 0.049 | 0.054 | 0.051 | 0.052
(Table 9= 1E3} A FHAF Fu|e} dubaly =u],22) A 4
HE AER9E 23] AF A= AR AT ARE Fe@ Rolh AA 52
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(Table 10) Decomposition of total return rate change in aging economy

Component 1th 2nd 3rd 4th 5th mean
Atotal return rate -0. 086 -0. 054 -0. 054 -0. 029 -0.027 -0. 050
Apension return rate -0. 110 -0.079 -0. 080 -0. 061 -0.057 -0. 078

(-143.9%) | (-153.4%) | (-158. 3%) | (-224. 2%) | (-219. 2%) | (-179. 82%)
Atax-benefit return rate -0. 042 -0. 020 -0. 022 -0. 005 -0. 005 -0.019
(-41.6%) | (-34.2%) | (-36.1%) | (-13.6%) | (-16.3%) | (-28.4%)
Aweight (w) 0. 066 0.045 0.048 0.038 0.035 0. 046
(85.5%) | (87.6%) | (94.4%) | (137.8%) | (135.5%) | (108.2%)

o] A5 olalelr] Sl A= s uhe HA| $oH] stere aQlEAE &
A Aok AA Forle SHAF sl ek dubay Rl rleEdeR
Aot wepa AA H] #3sk(Atotal return rate) © FUAF FYH] A3 (A
pension return rate) &k AREAPG FH] B3 (Atax-benefit return rate), 7+

W8t (aweight) & Al 7F4] @91z Fald 4= v} (Table 10y &5E9E A
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(Table A1) Calibration Results
Name \\r’aluc\ Description \ Target Moment, Source

Population Structure

population distribution

1 - National Statistics Office, Population projection (2016)
by age
Y - |death rate by age National Statistics Office, Population projection (2016)
Utility Function
B | 0.98 |discount factor K/Y=3
o, | 1.50 |risk aversion Hong et al. (2016)
Labor Productivity
P, | 0.92 |persistency Chang et al. (2018)
o | 0.05 idiosyncratic shock labor income GINI for male age 20-64 (=0.331),
! KLIPS (2018)
. ~|average productivity by |National Statistics Office,
' age Workforce Administrative Statistics (2016)
A3 - age 20-34 |distribution of contribution periods for age 20-34
A=Y~ abor supply |age 35-49 |distribution of contribution periods for age 35-49
transition distribution of contribution periods for age 50-64,
AP=64 — fprobability |age 50-64 |labor income GINI for male age 50-64 (=0. 374),
KLIPS (2018)
Production
0 0. 36 |capital income share Hong et al. (2016)
5 | 0.08 |capital depreciation rate |Hong et al. (2016)
Tax rates
7, 0. 0365 progressivity parameter |Seok and You (2018)
A 10.983 .scale parameter for av, income tax revenue/GDP (=4.3%), benchmark
income tax
7. |0.283|capital income tax rate |corporate tax revenue/GDP (=3.4%)
7. |0.054|consumption tax rate  |consumption tax revenue/GDP (=3.4%)
National Pension
T,. | 0.09 |pension contribution rate|current system
« 1. 20 |replacement ratio current system
Basic Pension
3 | 0.14 | maximum beneit current system (250, 000 KRW per month),

relative to per capita GDP (2000-2018)
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The Redistribution Effects of National Pension

in Korea*

%3k ck ok

Youngjae Lee** - Jong-Suk Han*** - Jay H. Hong

Abstract

We quantitatively analyze the redistribution effect of the National Pension
Reform in Korea that increases replacement rate and contribution rate. The
income tax financing is explicitly incorporated when the National Pension goes
into deficit. Using a heterogeneous agent life-cycle model calibrated under the
current population structure and pension system, we examine the redistribution
effects of the reform under an aging economy. The reform reduces the
cross-sectional income inequality, measured by the Gini coefficient, because of
larger income transfers to the elderly. However, the life-cycle inequality,
measured by the rate of return on net tax and transfer including national
pension across the life-time income quintile, gets worsen due to a reduction in
basic pension transfer for the elderly poor under the reform.
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