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ABSTRACT
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This study estimates the utility of ripple effect on the society of returning farmers and returning
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villagers from social and economic benefits. Population segregation- and outflow-mediated ripple
effect in urban and rural areas during returning to farming or village is estimated using the
regional gross product increase/decrease model, which indicates direct economic effect and cost
change in the environment (traffic confusion, sewage treatment, air pollution). Several social net
benefits occur after moving to the rural area.
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Rural
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* Local congestion Increase
* Air pollution Increase

* Criminal Increase

* Living Cost Increase

Cost
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* Prevention of communalization

* Activation of the factor market

* Activation of the market for goods and services
* Social capital formation

* Local community development

Benefit

Fig. 1. Rural and urban cost-benefit items due to population inflow.
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Table 1. Descriptive basic statistics

Unit Obs Mean Stdv

Traffic Traffic congestion cost per capita million won 77 0.754 0.187
congestion cost  Population million people 77 3.275 2.920
GRDP per capita million won 77 25.043 12.663

Number of vehicle registrations per capita No. 77 0.354 0.048

Sewage treatment City area  Sewage treatment cost per capita won/day 77 59,432.260 17,888.410
cost Annual charge per capital thousand tons 77 0.196 0.063
Rural area Sewage treatment cost per capita won/day 613 50,610.580 70,619.390

Annual charge per capital thousand tons 613 0.040 0.022

Air pollution Sulfur oxide per captia won/kg 77 5,586.005 9,958.161
treatment cost Nitrogen oxide per capita won/kg 77 22,246.810 18,560.650
Dust teatment cost per capita won/kg 77 9,865.822 16,460.090

GRDP Cityarea GRDP million won 77 81,200,000 87,500,000
Age in 30s % 77 16.810 1.313

Age in 40s % 77 17.728 0.870

Age in 50s % 77 13.635 2.313

Age in 60s % 77 7.653 1.393

Proportion of age over 70s % 77 7.675 1.837

Rural area  GRDP million won 847 1,171,966 780,296

Population People 847 48,916.140 19,925.110

Age in 30s % 847 11.395 2.206

Age in 40s % 847 14.350 1.239

Age in 50s % 847 15.124 2.235

Age in 60s % 847 13.818 2.150

Proportion of age over 70s % 847 22917 6.561

Size of City area  Total size of employment People 56 1,613,071 1,492,535
employment, Average wage won 49 2,580,537 269,076
wage Rural area Total size of employment People 616 26,181.82 10,959.06
Average wage won 49 2,519,157 150,840

)

o
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219 A58 TR 242 F A,
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Table 2. Traffic congestion cost regression analysis

Coefficient Standard error
Population 0.3528 *** 0.0783
Population square —0.0297 *** 0.0066
GRDP per capita 0.0096 ** 0.0045
GRDP squar per capita 0.0000 0.0000
Number of vehicle registrations per capita 0.2417 0.1655
Constant —0.1403 0.1563
Breusch and Pagan Lagrangian multiplier test for random effects
Model goodness fit chi2(1) =22349.46, Prob > chi2 = 0.0000
R*=0.2976

Note: * p<0.1, ** p<0.05 and *** p <0.01
Table 3. Estimated traffic congestion cost due to population inflow (Unit: million won, 2010 base price)

Assumption 1 Assumption 2

Traffic congestion cost Margi_nal traffic Traffic congestion cost Margipal traffic
per capita congestlor} cost per per capita COIIgeS'[lOI.I cost per
capita capita

Seoul 0.7906 - 1.7083 0.7906 - 1.7682
Pusan 1.0597 1.5641 1.0597 1.5863
Daegu 0.5967 1.1071 0.5967 1.1328
Incheon 0.9156 1.4363 0.9156 1.4185
Kwangju 0.6736 1.0578 0.6736 1.0693
Daegeon 0.7634 1.1572 0.7634 1.1608
Ulsan 0.4776 0.7984 0.4776 0.5425
2005 — 15 years average 0.7539 1.2725 0.7539 1.2268

2015 year 0.8080 1.3269 0.8080 1.2453
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Table 4. Regression analysis of domestic sewage treatment cost

City area Rural area
Coeffi. S.E. Coeffi. S.E.
Population 11,600.88 *** 3,544.22 —6787.87 *** 2,505.46
Population 2 —793.51 *** 301.96 791.6462 *** 327.42
GRDP per capita 1,062.52 *** 153.63 1515.427 *** 340.28
Annual charge per capita —27,786.58 26,478.52 2,029,266 *** 157,926.20
Constant 15,470.38 * 9,057.52 —-48,061.90 * 27,140.74
Breusch and Pagan Lagrangian multiplier test for ~ Breusch and Pagan Lagrangian multiplier test for
Model eoodness fit random effects random effects

g chi2(1) = 1.69, Prob > chi2 = 0.0968 chi2(1) =99.19, Prob > chi2 = 0.0000

R*=0.2976 R*=0.3882

Note: * p <0.1, ** p <0.05 and *** p <0.01

Table 5. Limited domestic sewage treatment cost in urban areas

(Unit: million won, 2010 base price)

Assumption 1 Assumption 2
Average treatment ~ Marginal treatment Average treatment ~ Marginal treatment

cost per cost per cost per cost per
Seoul 76,049 31,180 76,049 25,658
Pusan 65,871 87,053 65,871 92,122
Daegu 55,342 74,390 55,342 81,558
Incheon 47,847 67,701 47,847 68,383
Kwangju 47,242 60,631 47,242 64,842
Daegeon 47,843 61,604 47,843 65,756
Ulsan 75,831 86,839 75,831 56,179
Seoul and 6 major cities average
2005 1 5yeari) & 59.432 80,403 59,432 78,275
Seoul and 6 major cities average 71.264 92.228 71.264 85.854

(2015year)
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Table 6. Marginal sewage treatment cost in rural areas (Unit: million won, 2010 base price)
Assumption 1 Assumption 2
Average treatment Marginal treatment Average treatment Marginal treatment

cost per cost per cost per cost per
Gangwon 54,782 23,485 54,782 22,741
Chungbuk 95,968 78,680 95,968 77,892
Chungnam 29,876 49,340 29,876 48,929
Jeonbuk 21,097 1,458 21,097 947
Jeonnam 39,437 24,204 39,437 23,708
Gyeongbuk 56,724 53,164 56,724 52,561
Gyeongnam 52,542 31,852 52,542 31,269
Entire county and county

134 4

(2005 — 15years) 50,735 36,13 50,735 35,56
Entire county and county 115,343 100,011 115,343 99,304

(2015year)

Table 7. Regression analysis of air pollutant treatment cost

Sulfur oxide (SOx) Nitrogen oxide (NOx) Dust (TSP)
Coeffi. S.E. Coeffi. S.E. Coeffi. S.E.

Population 1,956.57 ** 977.32 5,545.97 ** 2,452.66 2,001.83 1,998.67
Population 2 —256.14 *** 83.30 —667.86 *** 209.05 —451.16 ** 172.42
GRDP per capita 750.35 *** 38.49 1,316.31 *** 96.59 5,016.11 *** 457.68
Annual charge per capita —55.24 Hx* 6.18
Constant —14,710.53 *** 233529  —16,098.59 *** 5,860.59  —70,762.49 *** 8,017.13
R’ 0.8774 0.7778 0.8162

Note: * p<0.1, ** p <0.05 and *** p <0.01.
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Table 8. Air pollution treatment cost analysis

(Unit: million won, 2010 base price)

Assumption 1

Assumption 2

Year Air pollutants Average treatment ~ Marginal treatment Average treatment  Marginal treatment
cost per cost per cost per cost per
Sulfur oxide 5,586 6,499 5,586 5,396
isgfa;el SYEAS  \itrogen oxide 22047 26,083 22247 24,148
Dust 9,866 6,744 9,866 3,436
Sulfur oxide 3,376 4,297 3,376 1,086
2015year Nitrogen oxide 15,177 19,031 15,177 13,399
Dust 19,334 16,233 19,334 7,936

2005 — 15 SOFAS- U grf] AR A] @1 1210] 8
2 AT 32,980 — 39,326 0] A= A o 2 et
o whzt of 7] @ A(FASHE, atshE 9l W) A2ju)g
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Tl

A2 S0, 182, A
Ao 393t
£ ST R HR A YA

ItHTable 9).
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Table 9. Gross regional product with population growth

9992 421 -39,561 Q0]
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City Rural
Coeffi. S.E. Coeffi. S.E.
Total population 27.0014 *** 1.9862 30.6060 *** 2.3040
Age in 30s L71E+Q7 ** 6.94E+08 5,087,342 ** 2,218,355
Age in 40s 2.32E+06 3.90E+08 11,600,000 *** 1,696,132
Age in 50s 1.27TEAHQ7 *** 2.36E+08 10,200,000 *** 1,142,222
Age in 60s —1.09E+07 * 5.93E+08 3,489,484 *** 1,343,441
Proportion of age over 70s 2.41E+06 2.59E+08 1,606,175 *** 491,299
Constant —4.45E+08 ** 2.02E+08 —4,954,583 *** 732,192

Breusch and Pagan Lagrangian

. chi2(1) = 172.07, Prob > chi2 = 0.0000
multiplier test

chi2(1) = 1640.67, Prob > chi2 = 0.0000

R? 0.964

0.492

Note: * p <0.1, ** p <0.05 and *** p <0.01
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Table 10. GRDP (real = 2010) increase or decrease due to an increase in the population of one household per
household in a rural area

Chang in total Change in the share of generations (%, %op)
Division population GRDP
30s 40s 50s 60s 70s over
(people)

Rural average 48916 11.39 14.35 15.12 13.82 2292 1,179,687

. 30s 0.00181 —0.00029  -0.00031 -0.00028  —0.00047 39.81
Generation
population 40s —-0.00023 0.00175  —0.00031 -0.00028  —0.00047 172.95
1 person 50s | -0.00023  -0.00029 0.00174  —0.00028  —0.00047 144.33
toincrease (g -0.00023  -0.00029  -0.00031 0.00176 ~ —0.00047 7.14
followed
effect 70s over -0.00023  -0.00029  -0.00031 —-0.00028 0.00158 -31.36

Note: Generation population 1 person to increase followed effect is the difference from the rural average value.

Table 11. Analysis of population impact on employment (number of employed)

City Rural
Coeffi. S.E. Coeffi. S.E.

Total population 0.2947 %% 0.0953 0.2789 %% 0.0484
Real GRDP 0.0056 *** 0.0012 0.0032 *** 0.0003
Depent variable’s( — 1) 0.2887 ** 0.1315 0.0436 ** 0.0173
Constant -291066.1 296625.7 8191.174 *%* 2385.6780
iﬁ‘;ﬁeﬁgsf agan Lagranglan chi2(1) = 19.78, Prob > chi2 = 0.0000 chi2(1) = 488.21, Prob > chi2 = 0.0000
Hausman test chi2(3) = 17.22, Prob > chi2 = 0.0006 chi2(3) = 61.95, Prob > chi2 = 0.0000
R’ 0.9964 0.9964

Note: * p <0.1, ** p<0.05 and *** p <0.01
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Table 12. Analysis of the effect of employment (number of employees) on average wage

Coefficient S.E.
Employment level —0.4153 *** 0.0983
Area dummy xemployment level 0.0834 *** 0.0299
GRDP per capita 0.0088 *** 0.0015
Constant 2312072 *** 71674
Breusch and Pagan Lagrangian multiplier test chi2(1) =84.77, Prob > chi2 = 0.0000
R’ 0.7308

Note: * p <0.1, ** p <0.05 and *** p <0.01

Table 13. Analysis of population impact on employment (number of employed)  (Unit: million won, 2010 base price)

s A worker A average wage
Division Average wage  Average worker Apopulation Aworker GRDP change
Analysis period average 30,966,448 1,613,071 8,968,036
0.2947 -0.3319
2015year 31,389,948 1,665,571 9,087,707
Analysis period average 30,229,884 26,182 8,428,082
Rural 0.2789 —-0.4153

2015year 30,680,068 27,492 8,553,487
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Table 14. Net social benefit per capita due to returning to farming and returning home (2015 _ Assumption 1)
(Unit: thousand won)

Place of affiliation Place of runoff Net effect
Traffic congestion and environmental pollution treatment costs 100.0 —1,498.3 -1,398.2
Traffic congestion cost -1,326.9 -1,326.9
Sewage treatment cost 100.0 -922 7.8
Air pollutants treatment cost -39.6 -39.6
(sulfur oxide) -43 -43
(nitrogen oxide) -19.0 -19.0
(dust) -16.2 -16.2
GRDP 30,606.0 —27,001.4 3,604.6
(wage effect) (8,553.5) (—9,087.7) (—534.2)
Total 30,506.0 —25,503.2 5,002.8

Note: The net effect is the sum of the benefits to the destination and the benefit to the outlet, and the total is the amount obtained
by deducting the cost of treating traffic congestion and environmental pollution from the gross regional product.

Table 15. Net social benefit per capita due to returning to farming and returning home (2015_Assumption 2)
(Unit: thousand won)

Place of affiliation Place of runoff Net effect
Traffic congestion and environmental pollution treatment costs 99.3 -1,376.0 -1,276.7
Traffic congestion cost -1,245.3 -1,245.3
Sewage treatment cost 99.3 -859 13.5
Air pollutants treatment cost -224 -224
(sulfur oxide) -1.1 -1.1
(nitrogen oxide) -13.40 -134
(dust) -79 -79
GRDP 30,606.0 -27,001.4 3,604.6
(wage effect) (8,553.5) (—9,087.7) (—534.2)
Total 30,506.7 —25,625.4 4,881.3

Note: The net effect is the sum of the benefits to the destination and the benefit to the outlet, and the total is the amount obtained
by deducting the cost of treating traffic congestion and environmental pollution from the gross regional product.
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