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Background: This paper aims to forecast the total current health expenditures (CHE) and their components for the next 10 years (2024-2033).
Methods: ‘Regression model with ARIMA (autoregressive integrated moving average) errors' or ARIMAX (autoregressive integrated moving
average with exogenous) model with gross domestic product (GDP) and medical prices as exogenous variables are used for forecasting.
Results: Without change in the current trend, the total CHE would reach 560.9 trillion won or 15.9% of GDP in 2033. In the ‘adjustment scenario’
that takes into account economic contraction in a super-aging society, that would reach 489.2 trillion won or 13.9% of GDP. If a medical price
containment centered on health insurance is implemented, the total CHE in 2033 can be suppressed to 424.3 trillion won, or 12.1% of GDP.
Conclusion: Korea’s total CHE was much lower than other Organization for Economic Cooperation and Development (OECD) countries when
the 21st century began. However, the rapid increase over the last 2 decades has made Korea a country with its total CHE exceeding the OECD
average. Long-term care expenditures in a super-aging society are unavoidable. The sustainability of the Korean health system is under threat.
Special reforms are required.

Keywords: Total current health expenditure; Future projection; Share of gross domestic product; Organization for Economic Cooperation and De-
velopment; Korea

STH A 25 Organization for Economic Cooperation and Development (OECD) 2|®1=2 2|z H| Oj2f &= HIO|EIE ‘BAIX OZ =510
WHSHT Yt 0] =2C 30| Felojzu|et T SINFI(KYTIS T4, JI5-BX T, MA-BIX 749 ¥ 10192K2024-2033)
FARIE Hote XS FHE S

HiH: & TI0|A AFRSE AZEHEEE ‘ARIMA (autoregressive integrated moving average) @XIE 718 & HZE 0|10 QMBifrz =
L E 84 gross domestic product, GDP)2t 2|27+2{0] AL EICE =RIQZH|t 7[SH(87), SEAE(67), MALE(67H) stele=el Aed
FARIZF HollX|H, 1 WRIBI=| == BHEH H|#| M & (iterative proportional fitting) S oA LI},

Correspondence to Jeongwoo Shin Copyright © 2024 Korean Academy of Health Policy and Management
Tel: +82-44-287-8391, Fax: +82-44-287-8062 This is an open-access article distributed under the terms of the Creative
E-mail: shinje@kihasa.re.kr Commons Attribution Non-Commercial License (http:/creativecommons.org/

licenses/by-nc/4.0) which permits unrestricted noncommercial use, distribution,

Received August 27, 2024 Revised October 25, 2024 Accepted November 3,2024 24 reproductionin any medium, provided the original work i properly ced.



Hyoung-Sun Jeong et al. Future Projections of Total Current Health Expenditures: 2024-2033

Zip: (L2t BHAS M=t AZE M= 2 Hat/F QJUAE 2001H 0122 FHE 2T A, A2 FA2HH 10 201 2033 2 FH|=
560.9% O oA =t Ol= 2023HE 221.0% #2| 2.68101 ZotH, GDPY 15.9%0f oiFet. =AML BX fIFS 128t '
AlLtE[2 0 ME 2033 F2IoZH[= 489.2X% A2 E GDP2 13.9%0( FoiCt. AZEEE SR &7/t AHHMO| J+1&H 20334

=22ZH|= 424.3% @, GDPL] 12.1% =& = AME == QT

ZE: 2147101 S02 2t sl et=9] =29z H|= LHE OECD =7tEC0 oFF RUTE. 2Lt X 2042t
HOAA ZAC. ZAHARM F7IQYRNE2 L + gt 2HYRMEE AL Jisds A b, &

= T
UAZIYA O Z 9] FgHof tiet A&, A2 LA 7|5 Y20 et 4E S A=H| HFE ¢

—_

SAUH0|: ZRIFH|; ST7| MY GDP thH| HIE; MWL |7, st=

o|2H| 522 OECD Hds
XA el HX| &

of SEH| JH={0] L0t

ME
AA D271 7Organization for Economic Coopera-
tion and Development, OECD)+ 200010 EAAAAA
(System of Health Accounts, ‘SHA 1.0") "H#+9-& &7,
20069 5E = MAEA7]7-(World Health Organization) %
FHALEAS(EUROSTAT)SF EaiA ‘SHA 1.0'0f ©E =
9] FH|(total health expenditure)2} 1 SIYTEES THH
tH1l. o]& Al FAI7]4= 2011800= A4t EAARHFLELL
'SHA 20118 3602 U1, A2 A AAL =717} o]
7120l et =71 &9 Q= H|E 4RSSkl QlTHR,3). ol& 71+
7t Gk ol e FA R AA H(International Health Ac-
counts Team, [HAT)Z 2016 FE LE =71o] i Add
E(t-2)9 oJ=H] g% SARe] ofya, I3 A= (-1)'Y
A & sk ok AEE(-1)9] HHAE =717 A&t
A IE HESHARE, 5717 AESHA] FEetE A E(-2)
7R 9] P E AR FABAAFH([HAT)o] AAH o= A
W= (t-1)9] SAE F795to] THSIT o]= 571 ©919] = H]|
QA HAAES] Amrt dA9] o5 A 9] ofsfo] AF4ow &
|51 2, J9HE A9 (timeliness) & S-S HojEL},
Hl=Z B3 Y& OECD 3= o|=H] njz 4 Hlo|H
TAA 0 & FEsto] WSk Qlok Ul E B
A 77F 20161 201449 HAARY HIA"E S8 FF 109

b

(BN

to] FH714 Sjmu|o] ¥stE Fdoto] WS v QlrH4]. &
= ZA91 FH197H|9] 10¥(2024-2033) A9}, 1
716, FEAPE TR A FARE Al
2oz gict AYPE FEL HAAY F AE7A,
& F3AL Y oIFER AEAY, AR R T Rk
A 9 SHFER] THAAERE, YRR L S FATIY.
SEARE R g A HEE(E Y, BEAA, ok 7IEDE

FABHE, FAAAL 9L T £ A3 a0l ‘L 3 7]

W24 R
flo o
1 2

g BANE R TRl 29T 75 TR Hro %3l
52 24 gie ilolRe) o PR AL RS FHstL, 1
shefarE e ZA% ojgfst 9 md 34 A Wt 2
ARAEY BES olafsty ABE SYsHe o AL
EP PR

1. QlEH| FAZEY

olgn|9 FH7|FANME F2 AF8%19] ¥ F=
HEgshe ZAI 2% (macro-level model)ol, &715AA = 7
a9l 719 45Ag, AT L8R 9 AT H5hH Aol 5
S HHY5k= u]A 2 (micro-simulation model)o] A3 Hr}.
‘2 2 & (component-based model) & AT} AAEF
9] F 2 B5F Zh=r} IS E B (cohort-based model)
F/JR 0] sholAM T EAko] FHS F55kaL et Figure
19[4 Bzo], Aol 7HQl, 14, AA =%l F o] el
A9} o7 H] AEFHo] 3F, AR|EA, PHEY, 7| 5 o=
ZARAA o) wbA e AR GERIT5]. ofd o] AdiF]
o= 9ol 7|HThs, A EAl webA AR UAlE
A AdEstar 385 Frt

AXNFARY Z Y5H] FHS 4 HE Tk o]
A ekt 24 Thdol glo] B AE=e] Aol FA
08 diEe S27IFAN 7 Agsittol. & 4
(exponential smoothing, moving average, autoregressive

59 >

&

S e
T N rfu

integrated moving average [ARIMA] methods )=
Aot sHAIRE, AAE A=E AH(itting)sHAl FH[5H] 9
St Al 3] A (econometric regression analysis)S ARS-of|4]
B4 9] gross domestic product (GDP) &7} Q1&d|o] A&
9] k5 olgsto] olmu] FFO| HskE SN TS
Austste = lElo] AlEE L Ut AAEGLE ofn] ¥HEof
2 AR SAR Y ANAE AAmE E-Eoto] ZATHERE E2 H|o]

B2 2311 g Zo] Aukdolet. SAIut w29 Centers for

https://kshpa.jams.or.kr/co/main/jmMain.kci 427



d9d 2| 7e| =8| 021 24|: 2024-2033

Analysis unit

Population
as a whole

Component-based model

Groups of
individuals

Individuals

Figure 1. Families of health forecasting
models. From Astolfi R, Lorenzoni L,
Oderkirk J. A comparative analysis of
health forecasting methods. Paris: Orga-
nization for Economic Cooperation and
Health Development; 2012 [5]. CGE, comput-
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- N ( N (real per capita) » hpnrgﬁzre Figure 2. lllustration of the structure of the
- mzzlizaa:s - « Medicaid private personal health care (PHC) model.
+ Other public From Centers for Medicare and Medicaid
Centers for - SCHIP N porit\t‘:t; Services. Projections of national health
Medicare & — expenditures: methodology and model
Medicaid ) - .
Services specification. Baltimore (MD): Centers for
PHC input price Medicare and Medicaid Services; 2014
= indexes PHC Non-PHC: ; .
price defiator « Private [7]. GPH, government public health;
\_ J L ) * Medicare NHE, national health expenditures; PHI,
* Medicaid . ; i .
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Figure 3. (A—E) Residual diagnosis results and selection of ‘ARIMA (3,1,0) log model’ for the forecast of total current health expenditure (CHE). BIC, Bayesian
information criterion; SCAN, squared canonical correlations; ESACF, extended sample autocorrelation function; ACF, autocorrelation function; PACF, partial

autocorrelation function; IACF, inverse autocorrelation function.
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Table 1. Forecast models for total current health expenditure and its components

ARIMA model
Variable Format of response variable Exogenous variables
P d q

Total current health expenditure

Trend Log 3 1 0 -

Coordination Log 3 1 0 GDP

Containment Log 3 1 0 GDP; relative medical price
Public Nominal growth rate 0 1 1 GDP
Governmental scheme Nominal growth rate Application of moving average method
Compulsory health insurance scheme Nominal growth rate 0 1 1 GDP
Private Real growth rate 0 0 0 D; relative medical price; public share
Voluntary health care payment scheme Real growth rate 0 1 1 DI; relative medical price; household OOP payment
Household OOP payment Real growth rate 1 1 1 GDP; relative medical price
Personal health expenditure Real growth rate 0 1 1 DI
In-patient services Real growth rate 0 0 0 DI
Outpatient services Real growth rate 0 1 1 DI
Drugs, etc. Real growth rate 0 1 1 -
Others Real growth rate 0 1 1 -
Collective health expenditure Nominal growth rate Application of moving average method
Preventive care Nominal growth rate 1 1 1 GDP; public share
Administration Nominal growth rate 0 1 1 GDP; public share
Hospitals Nominal growth rate 1 1 1 Outpatient expenditure
Providers of ambulatory health care Nominal growth rate 0 1 1 DI
Medical practices Nominal growth rate 1 1 1 DI; relative medical price (outpatient)
Others Nominal growth rate 0 1 1 -
Pharmacies Nominal growth rate 0 1 1 DI; relative medical price (drugs)
Others Nominal growth rate Application of moving average method

ARIMA model, autoregressive integrated moving average model; GDP, gross domestic product; DI, disposable income; OOP, private out-of-pocket expenditures.

Table 2. Forecast total CHEs, 2023-2033 (unit: trillion won, %)

Trend scenario Coordination scenario Containment scenario
Year GDP share (%) GDP share (%) GDP share (%)
Total CHE Total CHE Total CHE
New GDP Old GDP New GDP Old GDP New GDP Old GDP
2023 221.0 9.2 9.9 221.0 9.2 9.9 221.0 9.2 9.9
2024 244.6 9.8 10.5 239.0 9.6 103 2313 9.2 9.9
2025 270.3 10.4 11.1 262.1 10.1 10.8 249.5 9.6 10.3
2026 295.8 10.9 11.7 283.6 10.5 11.2 266.7 9.8 10.6
2027 324.6 11.5 12.3 307.4 10.9 11.7 286.5 10.1 109
2028 355.5 12.1 13.0 333.3 11.3 12.2 305.9 10.4 11.2
2023 389.4 12.7 13.7 361.2 11.8 12.7 327.6 10.7 11.5
2030 426.8 13.4 14.4 391.4 12.3 13.2 350.9 11.0 11.8
2031 467.5 14.2 15.2 421.6 12.8 13.7 373.7 1.3 12.2
2032 512.1 15.0 16.1 454.4 13.3 14.3 399.4 11.7 12.6
2033 560.9 159 17.1 489.2 13.9 14.9 4243 121 129

CHE, current health expenditure; GDP, gross domestic product.
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Figure 4. Forecast total current health expenditures (CHE), 2024-2033.

GDP, gross domestic product.

Table 3. Comparison between forecasts in the Ministry of Health and Welfare (2016) and estimates in 2024 OECD health statistics (unit: trillion

won)
Forecasts in Ministry of Health and Welfare [4] (2016) Estimates in 2024 OECD health statistics [21]
Year Total Annual growth  Multiplication CDP* GDP' Total CE  Annual growth  Multiplication GDP'
CHE rate (%) rate (2014: 1.00) share (%) share (%) rate (%) rate (2014: 1.00) share (%)
2014 105,014 1.00 7.1 6.4 101,626 1.00 6.2
2015 112,287 6.9 1.07 7.3 6.5 111,493 9.7 1.10 6.4
2016 120,320 7.2 1.15 7.5 6.6 119,991 7.6 1.18 6.5
2017 128,496 6.8 1.22 7.7 6.6 129,375 7.8 1.27 6.7
2018 136,716 6.4 130 7.9 6.8 141,655 9.5 1.39 7.1
2019 145,210 6.2 1.38 8.1 7.1 156,399 104 1.54 7.7
2020 153,896 6.0 1.47 8.3 7.5 162,157 3.7 1.60 7.9
2021 162,729 57 1.55 8.4 7.3 186,330 14.9 1.83 8.4
2022 171,716 55 1.64 8.6 7.4 203,945 9.5 2.01 8.8
2023 180,839 53 1.72 8.7 7.5 220,953 8.3 217 9.2

CHE, current health expenditure; GDP, gross domestic product.

*GDP figures are based on the 2010 series’ (e.g., GDP in 2014 was 1,486 trillion won). ‘GDP figures are based on the 2015 series’ (e.g., GDP in 2014 was 1,638 trillion won).
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FAAE A3 Aot 5 1097 HA| 719 =H] 7} ofw gk oS 01, 203339 =RIS|=H] 423.4F ¥S HH, ol ©
AEozw o] o, of Y-go] KA R 7|50 tigt B FAFEANA 217.6% Y, 7HARHEEHAA 114.8% €, 4
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Table 4. Forecast health expenditure by financing scheme (containment scenario), 2023-2033 (unit: trillion won)

Public (HE.1) (governmental - compulsory health insurance) Private (HF.2 + HE.3)
gD Total current Governmental Compulsory contributory Voluntary health care Household
health expenditure Sub-total schemes health insurance schemes Sub-total payment schemes out-of-pocket
(HR1.1) (HR1.2) (HF.2) payment (HF.3)

2023 221.0 139.7 294 1103 81.3 144 66.9

2024 231.3 145.6 241 121.5 85.6 16.7 68.9

2025 249.5 156.2 25.8 130.3 93.3 19.4 739

2026 266.7 166.9 27.5 139.4 99.8 22.0 77.8

2027 286.5 178.9 29.4 149.5 107.6 25.1 82.5

2028 305.9 190.4 31.2 159.2 115.5 284 87.2

2023 327.6 203.2 33.1 170.1 124.4 319 92.5

2030 350.9 217.0 353 181.8 133.8 35.8 98.0

2031 373.7 231.1 37.5 193.6 142.6 40.0 102.6

2032 399.4 245.6 39.8 205.8 153.7 44.9 108.8

2033 4243 259.8 421 217.6 164.6 49.8 114.8

Table 5. Forecast health expenditure by function (containment scenario), 2023-2033 (unit: trillion won)

Year

Total current
health

Personal health expenditure

Collective health expenditure

opendure Sl 0T ORI Dugec ohes s M SRR TR
2023 221.0 199.6 78.4 67.8 36.3 17.0 214 14.7 6.7
2024 231.3 2155 85.4 73.2 37.9 19.1 15.7 9.8 59
2025 249.5 232.8 92.4 78.8 399 21.7 16.7 9.9 6.8
2026 266.7 248.9 98.5 84.3 41.6 24.4 17.8 10.1 7.7
2027 286.5 267.4 105.4 90.6 43.6 27.7 19.1 10.5 8.6
2028 305.9 285.4 111.9 96.7 45.6 31.3 205 1.2 9.3
2023 327.6 305.6 118.8 103.4 47.7 35.6 221 121 10.0
2030 350.9 326.9 125.8 110.5 50.1 40.5 239 13.4 10.5
2031 373.7 3479 132.9 116.9 52.2 45.9 25.8 14.7 11.0
2032 3994 3714 140.6 123.6 54.8 523 28.0 16.5 1.5
2033 4243 394.0 147.5 129.9 57.2 59.5 30.3 18.7 1.7
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Table 6. Forecast health expenditure by provider (containment scenario), 2023-2033 (unit: trillion won)

Providers of ambulatory health care (HP.3)

Pharmacies

Total current Hospitals

Year health expenditure (HP.1) Sub-total (HP3) Medical practices Others (HP5.1) Others
(HP3.1)
2023 221.0 99.3 62.9 41.4 21.5 27.7 31.0
2024 2313 107.3 67.0 43.3 23.7 28.9 28.0
2025 249.5 116.2 72.7 46.5 26.3 30.3 30.2
2026 266.7 125.0 78.3 49.4 289 31.5 32.0
2027 286.5 135.0 84.7 52.7 32.0 32.6 342
2028 305.9 144.5 91.4 56.0 35.4 33.5 36.5
2023 327.6 155.2 98.8 59.5 39.4 34.5 39.1
2030 350.9 166.5 107.1 63.1 43.9 353 419
2031 373.7 177.9 115.0 66.0 49.0 359 45.0
2032 399.4 191.0 123.6 68.8 54.8 36.2 48.6
2033 4243 203.5 132.3 71.2 61.1 36.2 52.3
Table 7. Cross-table of health expenditure in 2033 by financing scheme and function (mode of production) (unit: trillion won)
Public (HF.T) (governmental - compulsory health insurance) Private (HF.2 + HF.3)
Vaalsile Total | Compulsory contributory Voluntary health care Household
CHE Sub-total schﬁe)\r:?;:T:: ;a " health insurance schemes Sub-total  payment schemes out-of-pocket
(HE1.2) (HF.2) payment (HF.3)
Personal health expenditure 394.0 233.8 284 205.4 160.2 46.3 113.9
Inpatient 147.5 99.8 14.5 85.3 47.7 25.2 22.5
Outpatient 129.9 67.5 5.7 61.8 62.3 19.6 42.7
Drugs 57.2 34.1 24 31.7 23.1 1.5 21.6
Other 59.5 324 5.8 26.7 271 0.0 27.1
Collective health expenditure 303 26.0 13.8 12.2 4.4 35 0.9
Public health 18.7 15.8 7.9 8.0 2.8 1.9 0.9
Administration 11.7 10.1 5.9 4.2 1.6 1.6
Total 4243 259.8 42.1 217.6 164.6 49.8 114.8

CHE, current health expenditure.
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Table 8. Cross-table of health expenditure in 2033 by provider and function (mode of production) (unit: trillion won)

Providers of ambulatory health care (HP.3)

Variable Total Hospitals edical oracti Pharmacies Others
CHE HPT)  Subtotal (HP3) bractices Others (HP5.1)
(HP3.1)

Personal health expenditure 394.0 199.0 128.2 67.1 61.1 36.2 30.6
Inpatient 147.5 134.2 11.9 11.6 0.2 - 14
Outpatient 129.9 36.4 93.0 41.4 51.6 - 0.5
Drugs 57.2 8.4 12.1 35 8.5 36.2 0.6
Other 59.5 20.0 11.3 10.6 0.7 - 28.2

Collective health expenditure 303 4.6 4.1 4.1 - - 21.7
Public health 18.7 4.6 4.1 4.1 - - 10.0
Administration 1.7 11.7

Total 424.3 203.5 132.3 712 61.1 36.2 52.3

CHE, current health expenditure.

Table 9. Cross-table of health expenditure in 2033 by financing scheme and provider (unit: trillion won)
Public (HFE.1) (Governmental - Compulsory HI) Private (HF.2 + HE.3)
Vaifislslle Total Compulsory contributory Voluntary health care Household
CHE Sub-total SC(;Z:;:T:?: TIU health insurance schemes Sub-total payment schemes out-of-pocket
(HE1.2) (HF.2) payment (HF.3)

Hospital 203.5 132.4 19.7 112.7 712 29.5 41.7

Ambulatory care provider ~ 132.3 66.4 3.8 62.6 65.9 11.5 54.4
Doctor’s office 712 45.9 2.8 43.1 253 11.5 13.8
Other 61.1 205 1.0 19.6 40.6 - 40.6

Pharmacy 36.2 26.1 2.0 241 10.1 - 10.1

Other 52.3 35.0 16.7 18.3 17.3 8.9 8.5

Total 4243 259.8 42.1 217.6 164.6 49.8 114.8
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