Supplementary material
R code
Table S1. Model 1 (Null model)
	Codes
	Model0 <- MCMCglmm(
  fixed = B0109 ~ 1,
  random = ~SQ03 + ID,
  family = "gaussian",
  prior = list(
    R = list(V = 1, fix = 1),
    G = list(
      G1 = list(V = 1, nu = 0),
      G2 = list(V = 1, nu = 0)
    )
  ),
  nitt = 55000,
  burnin = 5000,
  thin = 20,
  data = as.data.frame(MHPS_Data)
)
ICC calculation
var_SQ03 <- Model0$VCV[, "SQ03"] / (rowSums(Model0$VCV) + pi^2/3)
var_ID <- Model0$VCV[, "ID"] / (rowSums(Model0$VCV) + pi^2/3)

icc_SQ03 <- var_SQ03 / (var_SQ03 + (pi^2/3))
icc_ID <- var_ID / (var_ID + (pi^2/3))

mean_icc_SQ03 <- mean(as.numeric(icc_SQ03))
mean_icc_ID <- mean(as.numeric(icc_ID))

print(paste("Mean ICC for SQ03:", mean_icc_SQ03))
print(paste("Mean ICC for ID:", mean_icc_ID))

	Example model output
	Model information
  Iterations = 5001:54981
  Thinning interval = 20
  Sample size = 2500
  DIC = 2716.055

Random-effect variance components:
  SQ03 variance = 0.05282 (95% CrI: 0.004, 0.117); eff.samp=2,500
  ID variance = 0.0001534 (95% CrI: 4.72e, 14–9.137e−06); eff.samp=82.28

Residual variance:
  units = 1

Fixed effect:
  Intercept = 3.209 (95% CrI: 3.073–3.345); eff.samp=2,515



Table S2. Model 2 (Individual-level factors only)
	Codes
	Model2 <- MCMCglmm(
  fixed = NIMBack ~ factor(generation) + factor(mentalhealth) +          
        factor(physihealth) + factor(Internet) + factor(advertise) +
        factor(localpubl) + factor(pamplet) + factor(edusemiar) +
        factor(acquaintances) + canworkwith + dangerpsychi +
        anyonecanpsychi + suicanprevent,
  random = ~SQ03 + ID,
  family = "gaussian",
  prior = list(
    R = list(V = 1, fix = 1),
    G = list(
      G1 = list(V = 1, nu = 0),
      G2 = list(V = 1, nu = 0)
    )
  ),
  nitt = 55000,
  burnin = 5000,
  thin = 20,
  data = as.data.frame(MHPS_Data)
)

ICC calculation
var_SQ03 <- Model2$VCV[, "SQ03"] / (rowSums(Model2$VCV) + pi^2/3)
var_ID <- Model2$VCV[, "ID"] / (rowSums(Model2$VCV) + pi^2/3)
icc_SQ03 <- var_SQ03 / (var_SQ03 + (pi^2/3))
icc_ID <- var_ID / (var_ID + (pi^2/3))
mean_icc_SQ03 <- mean(as.numeric(icc_SQ03))
mean_icc_ID <- mean(as.numeric(icc_ID))
print(paste("Mean ICC for SQ03:", mean_icc_SQ03))
print(paste("Mean ICC for ID:", mean_icc_ID))

	Example model output
	Model information
  Iterations = 5001:54981
  Thinning interval = 20
  Sample size = 2500
  DIC = 2559.886
Random-effect variance components:
  SQ03 variance = 0.037 (95% CrI: 2.33e−10, 0.091); eff.samp=1,900
  ID variance = 0.0002 (95% CrI: 1.86e−09, 0.001); eff.samp=32.24
Residual variance:
  units = 1
Fixed effect:
  Intercept = 1.955 (95% CrI: 1.622–2.253); eff.samp=2,500





Table S3. Model 3 (Regional-level factors only)
	Codes
	Model3 <- MCMCglmm(
  fixed = NIMBack ~ Lpopulation + old_housing_ratio + Lmortality_rate    
        random = ~SQ03 + ID,
  family = "gaussian",
  prior = list(
    R = list(V = 1, fix = 1),
    G = list(
      G1 = list(V = 1, nu = 0),
      G2 = list(V = 1, nu = 0)
    )
  ),
  nitt = 55000,
  burnin = 5000,
  thin = 20,
  data = as.data.frame(MHPS_Data)
)

ICC calculation
var_SQ03 <- Model3$VCV[, "SQ03"] / (rowSums(Model3$VCV) + pi^2/3)
var_ID <- Model3$VCV[, "ID"] / (rowSums(Model3$VCV) + pi^2/3)
icc_SQ03 <- var_SQ03 / (var_SQ03 + (pi^2/3))
icc_ID <- var_ID / (var_ID + (pi^2/3))
mean_icc_SQ03 <- mean(as.numeric(icc_SQ03))
mean_icc_ID <- mean(as.numeric(icc_ID))
print(paste("Mean ICC for SQ03:", mean_icc_SQ03))
print(paste("Mean ICC for ID:", mean_icc_ID))

	Example model output
	Model information
  Iterations = 5001:54981
  Thinning interval = 20
  Sample size = 2500
  DIC = 2712.456
Random-effect variance components:
  SQ03 variance = 0.001 (95% CrI: 8.831e-17, 0.006); eff.samp=146.8
  ID variance = 0.0002 (95% CrI: 6.185e-10, 0.002); eff.samp=47.2
Residual variance:
  units = 1
Fixed effect:
  Intercept = 8.417 (95% CrI: 5.066–11.993); eff.samp=2,816







Table S4. Model 4 (Full model)
	1. Codes
	Model4 <- MCMCglmm(
  fixed = NIMBack ~ factor(generation) + factor(mentalhealth) +          
        factor(physihealth) + factor(Internet) + factor(advertise) +
        factor(localpubl) + factor(pamplet) + factor(edusemiar) +
        factor(acquaintances) + canworkwith + dangerpsychi +
        anyonecanpsychi + suicanprevent + Lpopulation + 
        old_housing_ratio + Lmortality_rate,
        random = ~SQ03 + ID,
  family = "gaussian",
  prior = list(
    R = list(V = 1, fix = 1),
    G = list(
      G1 = list(V = 1, nu = 0),
      G2 = list(V = 1, nu = 0)
    )
  ),
  nitt = 55000,
  burnin = 5000,
  thin = 20,
  data = as.data.frame(MHPS_Data)
)

ICC calculation
var_SQ03 <- Model4$VCV[, "SQ03"] / (rowSums(Model4$VCV) + pi^2/3)
var_ID <- Model4$VCV[, "ID"] / (rowSums(Model4$VCV) + pi^2/3)
icc_SQ03 <- var_SQ03 / (var_SQ03 + (pi^2/3))
icc_ID <- var_ID / (var_ID + (pi^2/3))
mean_icc_SQ03 <- mean(as.numeric(icc_SQ03))
mean_icc_ID <- mean(as.numeric(icc_ID))
print(paste("Mean ICC for SQ03:", mean_icc_SQ03))
print(paste("Mean ICC for ID:", mean_icc_ID))

	Example model output
	Model information
  Iterations = 5001:54981
  Thinning interval = 20
  Sample size = 2500
  DIC = 2554.965
Random-effect variance components:
  SQ03 variance = 0.0008 (95% CrI: 4.919e-17, 0.003); eff.samp=291.9
  ID variance = 0.0002 (95% CrI: 1.523e-10, 0.0006); eff.samp=12.14
Residual variance:
  units = 1
Fixed effect:
  Intercept = 8.136 (95% CrI: 4.533–11.605); eff.samp=2,500




Sensitivity check
   To assess the robustness of the regional-level effects given the small number of clusters (n = 15), a leave-one-region-out sensitivity analysis was conducted. Specifically, the multilevel model was re-estimated iteratively by excluding one region at a time, resulting in 15 separate models. The consistency of the estimated coefficients and their statistical significance across these models was examined.
   The results of the sensitivity analysis (Table S5) showed that the effects of old housing and mortality rate remained statistically significant across all model specifications, regardless of which region was excluded. In contrast, regional population was not significant in any iteration. These findings indicate that the main results are not driven by any single region and are robust to the exclusion of individual clusters.
Table S5. Sensitivity analysis
	Excluded region
	Regional population (log)
	p-value
	Old housing (%)
	p-value
	Mortality rate (log)
	p-value

	CY
	0.0029
	0.967
	0.0479
	0.001
	-2.682
	0.001

	CN
	0.1009
	0.605
	0.0477
	0.019
	-2.473
	0.105

	DJ
	0.0143
	0.875
	0.0468
	0.001
	-2.539
	0.013

	GJ
	0.0027
	0.991
	0.0453
	0.001
	-2.464
	0.003

	HS
	0.0067
	0.948
	0.0472
	0.003
	-2.579
	0.004

	YS
	-0.0111
	0.913
	0.0408
	0.004
	-2.046
	0.013

	BY
	0.0014
	0.979
	0.0459
	0.001
	-2.452
	0.001

	SS
	0.0155
	0.845
	0.0468
	0.001
	-2.542
	0.001

	GY
	-0.0081
	0.909
	0.0442
	0.001
	-2.403
	0.001

	AS
	0.0113
	0.893
	0.0455
	0.001
	-2.539
	0.004

	NS
	0.0168
	0.832
	0.0489
	0.001
	-2.555
	0.003

	TA
	0.0055
	0.928
	0.0464
	0.001
	-2.494
	0.004

	SC
	0.0031
	0.976
	0.0444
	0.001
	-2.419
	0.005

	GS
	-0.0054
	0.935
	0.0474
	0.001
	-2.496
	0.001

	BR
	0.0049
	0.940
	0.0466
	0.003
	-2.559
	0.003


Note: AS: Asan City; BR: Boryeong City; CN: Cheonan City; GJ: Gongju City; GY: Gyeoryong City; NS: Nonsan City; SS: Seosan City; BY: Buyeo County; CY: Cheongyang County; DJ: Dangjin City; GS: Geumsan County; HS: Hongseong County; SC: Seocheon County; TA: Taean County; YS: Yesan County.
Table S6. Results of multilevel linear regression analysis for the NIMBY attitude
	Variables
	Categories
	Not in my back yard attitude

	
	
	Model 1
	Model 2
	Model 3
	Model 4

	
	
	PM 
(pMCMC)
	PM
(pMCMC)
	PM
(pMCMC)
	PM
(pMCMC)

	Age group
(20-29)
	30–39
	
	0.16 (0.147)
	
	0.167 (0.132)

	
	40–49
	
	0.196 (0.074)
	
	0.204 (0.051)

	
	50–59
	
	0.159 (0.168)
	
	0.159 (0.166)

	
	60–69
	
	0.252 (0.021)
	
	0.24 (0.028)

	Subjective mental health (Good)
	Normal
	
	-0.056 (0.512)
	
	-0.041 (0.616)

	
	Bad
	
	-0.419 (0.007)
	
	-0.414 (0.008)

	Subjective physical health (Good)
	Normal
	
	0.042 (0.612)
	
	0.021 (0.799)

	
	Bad
	
	0.262 (0.059)
	
	0.246 (0.068)

	Information source
	
	
	
	

	
	Internet (No)
	Yes
	
	-0.151 (0.083)
	
	-0.15 (0.064)

	
	Advertisement (No)
	Yes
	
	0.207 (0.024)
	
	0.207 (0.029)

	
	Public release (No)
	Yes
	
	0.036 (0.672)
	
	0.02 (0.815)

	
	Promotional material (No)  
	Yes
	
	-0.037 (0.713)
	
	-0.029 (0.784)

	
	Education or campaign (No)
	
	
	-0.15 (0.321)
	
	-0.149 (0.297)

	
	Recommendation from an acquaintance (No)
	Yes
	
	-0.222 (0.067)
	
	-0.221 (0.068)

	Attitudes toward mental illness
	
	
	
	

	
	Collaboration
	Continuous
	
	0.37 (<0.001)
	
	0.37 (<0.001)

	
	Perception
	Continuous
	
	-0.129 (<0.001)
	
	-0.124 (0.003)

	
	Inclusivity
	Continuous
	
	0.022 (0.583)
	
	0.012 (0.772)

	
	Prevention
	Continuous
	
	0.177 (<0.001)
	
	0.18 (<0.001)

	Regional population (log)
	
	
	0.165 (0.024)
	0.004 (0.961)

	Old housing (%)
	
	
	0.05 (<0.001)
	0.045 (<0.001)

	Mortality rate (log)
	
	
	-2.457 (<0.001)
	-2.465 (0.003)

	Constants
	3.209 (<0.001)
	1.954 (<0.001)
	8.417 (<0.001)
	8.136 (<0.001)

	ICC
	Regional level
	0.003
	0.002
	<0.001
	<0.001

	
	Region >Individual level
	<0.001
	<0.001
	<0.001
	<0.001

	Marginal R-square
	0.001
	<0.001
	0.000
	0.108

	Conditional R-square
	0.243
	0.243
	0.24
	0.316


Note: Values are presented as posterior means (PM) with 95% credible intervals (CrI). pMCMC values are reported in Supplementary material. Models were estimated using Bayesian MCMC with 55,000 iterations, a burn-in of 5,000, and thinning of 20 (effective sample size ≈ 2,500 per chain). ICC = intraclass correlation coefficient. Acceptance ratios for the liability set ranged from 0.2 to 0.5. ; pMCMC = Bayesian p-value; *: <0.1 **: <0.05 ***: <0.01.

10

