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Supplementary Material 1.
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Category Key variable name Data source (raw data) Operational definition & key formula
Stock Number of active nurses (Vi) Healthcare Big Data Hub (HIRA), Estimated as an integral equation between inflow and
Korean Statistical Information turnover within the system:
Service (KOSIS) Nis = Niy, + ftto (Inflows — Turnover)ds
Number of active hospital beds HIRA, KOSIS Dynamic cumulative amount of hospital beds by region:
(Bedsiy) Beds;; = Beds;;, + fttn Bed _ Increase; sds
Flow Inflow of new nurses (In flow,) [Graduates] KESS, [Mobility Pat- ~ Sum of graduates staying in the local region and those
terns] GOMS (KEIS) moving in from other regions:
Inflow;; = (Graduates;; x a;;)
+ 222 Graduates;; X Bj )
(% a: Local retention rate, B: Inflow rate from other re-
gions based on GOMS)
Turnover and retirement Endogenously determined Flow calculated by dividing the current number of nurses
(Turnover; ;) by the dynamic average tenure (T ;)
Turnover;; = 1}/1:
Parameter ~ Regional wage level (Wage; ) Hospital Nurses Association (Survey Calculated by an integral formula where the initial wage is
on the Status of Hospital Nursing  the stock and the annual increase is the flow:
Workforce) Wage;, = Wage;,,
+ fti (Wage, , x Increase _ Rate;)ds
Dynamic tenure (T';;) Survey on the Status of Health and Designed to fluctuate based on the sensitivity() to rela-
Medical Personnel, Endogenous tive job satisfaction (Relatives _ S;):
T; = Ty x (Relatives _ Si,t)ﬂ
Dynamic job attractiveness (Ss,) Literature review, endogenous Non-linear multiplier function based on the reciprocal of
workload and the normalized wage level (Wage,atios):
ay
S = 8o x (m) x (Wageratiot)™
Regional population (Pop; ;) KOSIS Input of projected dynamic population data for each re-
gion (2009-2035).
Table S2. Behavioral validity test: number of active nurses in Seoul
. 80,000 | ] (2020-2024)
5 Actual imul |
3 Year ctual data  Simulated value Error rate (%)
v (persons) (persons)
E 65,000 2020 52,727 52,480 -0.47
6 2021 54,778 55,210 +0.79
_i; 2022 58,773 58,310 -0.79
= 2023 61,743 61,150 -0.96
50,000 2024 63,480 63,920 +0.69
2020 2023 2026 2029 2032 2035
Time

Number of Active Nurses [Seoul]: Baseline simulation.vdfx

Number of Simulated Active Nurses [Seoul]: Baseline simulation.vdfx

Figure S1. Comparison of actual and simulated nurse population in
Seoul.
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