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(Figure 1) Comparison of Total Fertility Rates and Trends in OECD Countries
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Al E5tHtH(Adsera, 2004; Castles, 2003; Doepke et al., 2023).

(demographic transition)
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ER% E4ES BAISH] 9t 278 1 aEY 3 AFER I71E0] A2 &
TH FFE BAISH| At A 1F8Y FZ guldtt. ¢ = Aot

219 AR =7 1H8HRE Bl =7PE AZHEW(time-invariant)
8Q1& BAIoHL, Al E4ME ] BA A AWRis WEHE 4o R
W EAME AA QT 24 7 JAFAFIAE mpetetaAt sk9ith 18y 1y o)
E44 &4 Ws8el FPIgolA WY EAE €435 siEt e oo
£ A7E et olo] B 249 Avte il IA Hote ARBA R 45k A
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¥} OECD 3= Aig¥lEo Wl FAIE vluddth WA FAH g9o=

_4

OECD Statistics=5-F| ?:4% Jd5 18E, 7V4, GDP AZES zHzh A
W Seeie] Y45 18EE OECD BFET ot 1 o2 B2 1
AN EAT vl%0] ALHL}, o7l F2 BL felsEI T 2R o
2 Y A, & F2 ARE GV AT ARE BAF 59 o fdol EA

SIHEAA, 2014). Figure 2°] 2w -2utato] =
< ofe} OECD H#EH oF 8.6%p WATF 20109 o]+
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EARITFHAZEEAT ATLEXEA] A QAT HIFN)E OECD A9 452
Holty, A= I ee AFEZREHY 530722 e OECD 39559 3
Z](1239)0ll vls 40 olAF &1, TA] Q1T H]5 FA] 81%2 &7 W&o|c}.10
E o2 #4Ql JA oiH] o489 1852 S uEre] ¢ 20009 o] % A&A 0
B 5ot FA7F Eeldnt. vRge g, Eueke] EoE4t HlE-E 3% u]lgl—_o_
2 OECD 3 Y= 2 Hol9 $£3& HQr} vy, v|E SAES} Husts
JA=ES FHoE HUTEE AT o OECD 3E=E9] wqu} o
20199 712 41.8%°] o]2TtHIZHA (1%, olo|EAE 69.4%, 20199 712).

X

(Table 2) Summary Statistics
Variables Observations| Mean |Std. Dev.| Max Min
Total fertility rates
(births per 15-49 aged women) 625 1.631 0.266 2.420 0.810
Youth employment (%) 625 64.841 | 7.961 | 81.640 | 43.580
Housing price (2015=100) 625 93.391 | 24.999 |170.168| 33.596
GDP growth (%) 625 1.606 2.925 | 23.223 | -13.888

Population density
) 625 135.102 | 135.573 | 530.377 | 2.477
(people per km?)

Urban population ratio (%) 625 77.199 | 10.969 | 98.041 | 51.983
Urban density

(population density X urban 625 107.083 | 118.286 | 473.293 | 2.086

population ratio)

Female employment rate (%) 625 0.836 | 0.113 | 1.067 | 0.374
Share of birth out of wedlock (%) 625 37.277 | 17.321 | 75.080 | 1.200
Public spending(;x; family benefits 625 2070 | 0.951 4060 | 0.102

parental leave weeks (weeks) 625 60.120 | 53.975 | 183.700| 0.000

parental leave usage rate (%) 625 0.830 | 0.698 | 3.645 | 0.100
Actual utilization of parental leave 625 63.709 | 81.462 |377.147| 0.000

(weeks)

Note: We include 35 countries out of the 38 OECD member countries. Costa Rica and
Colombia are excluded from the sample due to data restriction and Israel due to
large deviation from the mean.

9) EA] AF H[FZ AA QI 1008TF EARE FOE AHo] AFsl= A9 2 Aitdnt
10) -rEIUrEH TAQATRS @dol F2 SR YEidth: M(202149 71E FEd AT HE
Al R %

2 50.4%)Z estd Al JIFHAFEE HS w2 JoE #5490
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)

(Figure 2) Fertility Factors in South Korea and OECD Averages

(34 countries excluding South Korea, 2000-2019)

Economic factors
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Policy and institutional factors

Public spending on family Length of parental leave used
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Note:

The blue and gray lines indicate the trends of each TFR determinant in Korea and the
OECD average, respectively. Youth employment rate is calculated by the number of
employed aged 15-39 over total population aged 15-39. Housing price covers the sales
of newly-built and existing dwellings, following the recommendations from the RPPI
(Residential Property Prices Indices) manual. Urban population density = population
density (number of persons per ki) x share of urban residents. Female employment rate
reflects the gender gap of employment rates by female employment rate among people
aged 25-54/male employment rate among people aged 25-54. Share of births outside of
marriage is calculated by the number of births outside of marriage over total births Based
on whether the mother is married at the time of the child’s birth. Public spending on
family benefits include both cash and in-kind benefits, such as family and child
allowances, parental leave pays, public spending on childcare and education, etc. Length
of parental leave used = The maximum statutory length of parental leave X the usage
rate per birth. The maximum statutory length of parental leave in South Korea is 52
weeks (as of 2019, average in the 34 OECD countries: 69 weeks) and the usage rate per
birth is 19.8% (average in the 34 OECD countries: 88.4%).

Source: OECD statistics, Word Bank, OECD Family DB
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AA, Aw-F22 90107 OECD Family DatabaseolAl ¥-& 71= & &
]EJ,]. o:]k] __E.‘_o]-o;d /Uo _9.7 7]—(oi|x4_,] jjl_o]-ox17]7]-xoqx-1_4 Eb;‘q_ ]
E)S AnEth(Figure 2 %), Syt 715 I AREAE 22 2000
0.1%°14 20199 °F 1.4%7HA] 5ot oy SEuyzts A19lgt OECD B+t
(2.2%)°1 oF& wXA] Fateh uete] 20199 71& oA Sotid WA 7hs
71742 52F2 SEuEtE AQ$ OECD B9l 6970l Hlg] ¥ 4
7}, 043 B4 73 o] 889 Sl 19.8%° Edtsi(S-uEre A<
=7z 88.4%) THE =7F=ol HIs) A AJAdo] @& Holrt

V. ASEA A3

£ 71% B3 ARAE wF, SokRY Hol8I, &
W FEAAT EAQTEEEY sl 4183 SR ko] A 9=
Aoz =AEQL) o g AR 24 B o2 U APATE} A2 o
A5l Aol o, A4 18E/FHTEE D GDP A4S Wslel 248
HE 7t WAL o5K] B Aow Ueritt

AAE 89 B Wes wd AnEw, JdEx 1889 45 FuAd
slete 2483 o3t oke] AlAE 2 Aog 2AESY ol FUS
o] wEAG Fol7l 2842 AT 24 YL WHAA Hug Fdzol oy
Mol TEAgo] 2482 =QITiT AWsl: APl Ash Aot

P THE S D ANl uolE GRS oAA HEE ARHoR B4
Sotu]go] et HES &Y 4 YUrhe MAATO] o] RgTHEA

A5, 2016; H&3]-L=d, 2020, B5A-54%, 2021).

11) SobFae] WA b5 717 Y BEE We & Uk BA 30 74 /0 Vzow sge
W, 57 F4 o8 A8UTh ol AFHIEE AL AZAVE W] W] HE S
B Fghe ol B RAHoIA o}y SolFHol8ES A BUSHAE ME /|7 7
27te] folgalolgHo| 27 WakA g we] 7t 7k HE AolE WY & ek Lt
o] ool 8ol TA We FIEE ol Mol 8T AREE V.2gold & R4
AR At
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teow AE-Eskd 29l FoAE
o 7Pt 248 45T 9o AwE Aoz 24w

(247\ = L
W A7 SRRV 5205 &S, 1S, A, 77 59 440l BEEo] &4t
S

9] 713H|&-Z = SAATIE =FAY E4t 2] FAHA JFE v 5 3
= AgATe Ao} UX|gtt(Sato and Yamamoto, 2005; Kondo,
2019; 199 <], 2020).
(Table 3) Baseline Results
o) 3) 4)
Dependent Variable = TFR (1), Economic Dol & Po.hcsf =
Baseline Cultural | Institutional
Factors
Factors Factors
0.113%** 0.114%*
Youth employment . O? 4) 0.013)
. _ ~0.042%%% | -0.045%*
Housing price (0.007) (0.007)
0.009 0.004
GDP growth (0.006) | (0.006)
-0.228%** -0.147**
Urban density 0.064) 0.069)
Female employment rate ~0.025 ~0.020
(0.018) (0.019)
Share of birth out of wedlock O('Olgi@ (()(')05235)
Public spending on family benefits 0(003? 4) (()(')05242)
Actual utilization of parental leave (()00321 6 O((;)g? 4
Constant 1.536%** 1.510%** 1.592%** 1.632%**
(0.034) (0.023) (0.024) (0.023)
Number of observations 625 625 625 625
R? 0.383 0.335 0.242 0.286

Note: This table presents results of estimation using FE model in equation (1) with TFR
as the dependent variable. All regressions include country fixed effects and year
fixed effects. Numbers in parentheses denote standard errors and superscripts
wek % and * represent significance within 1%, 5%, and 10%, respectively.
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ATFR, , =a+ AX,, '+ 0,+1,+¢€,, ()

AR, A4S 7F 7149 BA(long-term relationship)E #2317 5]
2F 4% 29 (Error Correction Model, ECM)S A&igtt}, o] EPoAxl= g
AEAEY dAAE Fho]l SHHeEY AR} oF AN ECT, )
CHPesaran, 2015). °] R@oA ZHHS] AXAEGT S5
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where ECT,, | = TFR; , | — T?Ri,tfl

QF FAYLCT;,_ )l oA -0.1049F 3 == A= 4 5= St
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w4 A3, 2445 250k 94 SuolA Table 39) Aol dwe Aus
Agor] Ause} AR ko] ABBATL AT et

QA two-step system GMM FAHHZ o|-&ottt. Zt=2] &4h& ijdAt

= Az 23 WHslsiel7] wizol o™ Al ghol dA AR gholl IF
S mE £ ouzg  Qxgo] o|EAM(heteroscedasticity)@ AF7]AMTH
(autocorrelation) A7} A 4= v}, websd FEHG50 AIAHSE A
WHes ZIeHA] ohs o OLS Y02+ HaE&dQl 40| &4 7
Aol AtHd'Addio and d'Ercole, 2006; 24, 2015).

2 42 "Small-T, Large-N" Hlo|oA TAL 4= U= E=HSTY] HeAE
A F&EA(over-identifying restriction)o] A3t two-step system GMM =
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1995; Blundell and Bond, 1998).12 Z€|& mjgd ngS cf2yt 7ok
TFRi,t:pTFRI‘,,t—l+Xi,t72p+0i+7—t+€i,t (4)

| < two-step system GMM F£o| E}gdgH
= & & Aok 9A, SEHEARY ARHSR] TFR, 9] F4A5+= 0.287%
1% FoTEolM SAACR oottt ERE, 12 AR2E A% 24 XVV\}
To] ZA51A] G=tt= AL AHA AX(serial correlation test)T T-H
7b AEsHA A ]“‘:5' Wetst= Hansen A% A, 229 -n-«]g]"g
(p-value) 0.580% 0.203°02 HF AFE/HEES 7|75 ESFo g
two-step system GMM FHZ Aot A2 Aol gFgZ AT 4
At} Table 49] (H)E2 AT F47 A4 27] SHNA Table 39 (1)
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Table 59 (329 AT AGPR S5 24E #42 Doz F9AS
559 014 ZRoIA] Table 39 Aol dakel AN £2F 4 glon A7y
5o} WASAE k0] ARTAVE TS Uehdick

13) World Urbanization Prospects 20189] Urban Agglomerations At& % Cities over 300K A+&.0]
A 2020¢ 1+ 100%H0] W= EAEE AT World Urbanization Prospectste 5Wvtet QI+
2 B35y wio] AFR7FH(linear interpolation)g ©]&3ke] A7t AFEE F&EJPT 4 &
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(Table 4) Robustness Checks (I)
Dependent Variable (1) (,2) ®) ) @
- TFR 1 First Error Correction| Two-step
- Difference Model System GMM
-0.104***
ECT 0.031)
0.287***
TFR,
. (0.103)
Youth emplovment 0.095%** 0.042%* 0.043%** 0.083%**
pioy 0.013) (0.014) (0.014) (0.021)
Housi . -0.024 %+ -0.012* -0.011* -0.030%**
ousing price (0.007) (0.011) 0.012) (0.010)
0.007 0.002 0.003 0.006
GDP growth (0.005) 0.003) (0.003) (0.006)
Urban densit -0.182** -0.887*** -0.619** -0.153*
Y (0.059) (0.267) (0.291) (0.069)
Female -0.033™* -0.013 -0.023 -0.028
employment rate (0.017) (0.019) (0.021) (0.026)
Share of birth out of| 0.077** 0.043%** 0.039** 0.139%**
wedlock (0.022) (0.013) (0.015) (0.036)
Public spending on 0.069™** 0.012 0.018 0.051**
family benefits 0.012) (0.010) (0.010) (0.021)
Actual utilization of 0.104*** -0.005 0.004 0.004
parental leave (0.024) (0.010) (0.012) (0.029)
Constant 1.560™* -0.005 -0.006 1.076™*
onstan (0.023) (0.020) (0.020) (0.173)
AR(2) (p-value) 0.580
Hansen test (p-value) 0.230
Number of 642 589 589 589
observations
R? 0.407 0.197 0.218

Note: This table presents results of estimation using FE model in equation (1) with TFR
as the dependent variable. All regressions include country fixed effects and year
fixed effects. Column (4) reports the p-value of the serial correlation test and
the Hansen test. Numbers in parentheses denote standard errors and superscripts
wek ok and * represent significance within 1%, 5%, and 10%, respectively.



88 tH=2d XA TEESHL M30E H3E (2024.9)

)

(Table 5) Robustness Checks (II)
Dependent Variable W . @ . . ®) @
- TFR Alternative Alternative Region X year| Female
- Urban density| parental leave usage| fixed effect | education
Youth emplovment 0.112%* 0.093*** 0.090*** 0.105%**
pioy 0.014) (0.025) (0.015) (0.015)
Housine price -0.042%+* 0.014 -0.046%** -0.040%**
e pri (0.007) (0.014) (0.007) (0.009)
0.010* -0.011 0.009 0.008
GDP growth (0.006) (0.011) (0.005) (0.006)
Urban densit -0.327%** -0.333* -0.176*** -0.282%**
Y (0.089) 0.135) (0.063) (0.067)
Female -0.020 0.011 -0.026 -0.029
employment rate (0.018) (0.037) 0.017) (0.019)
Share of birth out of|  0.094*** 0.254*** 0.099*** 0.1171%**
wedlock (0.024) (0.064) (0.026) (0.027)
Public spending on 0.063*** 0.047* 0.043%** 0.043%**
family benefits (0.014) (0.026) 0.013) (0.015)
Actual utilization of 0.067** 0.037** 0.031 0.046*
parental leave (0.026) (0.024) (0.025) (0.026)
. -0.060™**
Female education (0.009)
Constant 1.578%** 1.852%%* 1.5871%** 1.500™**
(0.025) (0.054) 0.018) 0.027)
Number of 625 232 625 566
observations
R? 0.384 0.490 0.386 0.407

Note: This table presents results of estimation using FE model in equation (1) with TFR
as the dependent variable. All regressions include country fixed effects and year
fixed effects except column (7). Column (7) includes regionXxyear fixed effect
instead of year fixed effect. Numbers in parentheses denote standard errors and
superscripts ***, ** and * represent significance within 1%, 5%, and 10%,
respectively.
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(Figure 3) Relative Importance of Covariates (by country, 2002-2021)
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(Figure 4) Relative Importance of Covariates (by period, 2002-2011 VS.
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(Table 6) Subsample Analysis
. _ (D )
Dependent Variable = TFR 2002-2011 2012-2021
0.041** 0.089**
Youth employment (0.017) (0.026)
. ) 0.023™* -0.005
Housing price (0.009) (0.009)
0.007 0.012*
GDP growth (0.006) (0.007)
0.001 -0.280*
Urban density (0.082) 0.168)
Female employment rate ~0.025 ~0.115™
(0.029) (0.042)
Share of birth out of wedlock (8832) 0(02?)21)
Public spending on family benefits (()003167) 0(3217)
Actual utilization of parental leave (_(?019075) (_é)(%oj)
Constant 1.574%* 1.684**
. (0.014) (0.018)
Number of observations 276 349
R? 0.571 0.360

Note: This table presents results of estimation using FE model in equation (1) with TFR
as the dependent variable. All regressions include country fixed effects and year
fixed effects. Numbers in parentheses denote standard errors and superscripts ***,
** and * represent significance within 1%, 5%, and 10%, respectively.
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15) o]F AAHE e 24 die o0& HesSc] IS A" dHE 7HEE
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or Bo| Z4bo] ot Seluet FUSe] Q4w Wsjsla k. Selitate] &
9—1 24 w)zo] 224 A

97} Z(OECD DB 7]% 104)0] 20154 42(100) 2.2 SHgslTi ZA-g0|
*‘Xﬂ diu] 0.002% 453t 429l Aoz 24 20159 o] % 201997 &
2luete] 712 A4ES OECD DB A& 72025 ofel OECD 3|91t
Wl AdiE o okch1

(Table 7) Counterfactual Analysis
Fertility Rate Change
Counterfactual Analysis (Compared to 2021,
ATFR)
@ South Korea's public spending on family benefits (1.4%) 0.055
increases to the average level in the 34 OECD countries (2.2%) '
@ The length of parental leave used in South Korea (Maximum
statutory length of 52 weeks X usage rate of 19.8% = 10.3 0.096
weeks) increases to the average level in the 34 OECD countries '
(69.4 weeks x 88.4%=61.4 weeks)
® South Korea's youth employment rate (15-39, 58.0%) rises 0.119

to the average level in the 34 OECD countries (66.6%)

@ South Korea's urban population density (population density
530.4 x urban population rate 81.4%= 431.9) falls to the 0.414
average level in the 34 OECD countries (122.6X77.7%= 95.3)

® The share of births outside of marriage in South Korea (2.3%)

rises to the average level in the 34 OECD countries (43%). 0.159
® The housing price in South Korea (104) falls to the 2015 level 0.002
(100). ‘
O+@+@3+® (Bxcluding @ and &, which are difficult to change 0.272

in a short period)

Note: 1) Numbers in parentheses denote the figures of Korea and OECD average. OECD
average includes 34 countries
2) 34 OECD ' countries excluding Korea are included in calculating the average
level of OECD countries.
3) Changes in TFR are calculated as estimated coefficients X (standardized OECD
average value - Korean value)’

18) $elifele] #6074 428 ORCD DB 42 Fekd o) Juleq $udl oph= il AA 58
ol-gsto] IAAE AFFsty AU £4& AASHA(20199 102.6 — 20159 10022 #4d)

E480] °F 0.001%F w2 &Y oz 44"
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Causes and Policy Implications for Ultra-Low
Birth Rates: Evidence from OECD Countries

e

Won Sung’, Inkyung Yoo , Jongwoo Chung

We analyze the determinants of the total fertility rate changes in 35
OECD countries over the past 20 years(2002-2021). Based on this, we
further discuss key implications for the ultra-low fertility rate
phenomenon in Korea. The results show that economic factors,
social/cultural factors, and policy/institutional factors significantly affect
the change in the total fertility rate. Policy initiatives like expanding
family-related public spending, promoting parental leave utilization, and
enhancing youth employment opportunities are closely related to the rise
in the total fertility rate. Meanwhile, addressing structural challenges such
as decentralization, embracing diverse family structures, and promoting
gender equality is anticipated to affect the total fertility rate's recovery
positively. Using the baseline results, we find that the increase in female
employment rate and urban population concentration most significantly
decreased the total fertility rate in Korea over the past 10
years(2012-2021).
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