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A Flexible Operation Plan of Free Ride System Based on Transport
Card Data in Seoul Metropolitan Area

ABSTRACT

The current free-riding subway system for the elderly over 65 years old has been implemented since in 1980. As the aging population
increases, the number of free riders also increases. It results eventually in the increase of subsidy from government. In addition, a
transfer between subway and bus is not good enough since the free ride system is applied to only subway not to bus. The aim of this
study is to analyze the transport card data to understand the impact of free-riding in the viewpoint of economic issues. It aims also to
analyze the transfer patterns between public transport. At the end it compares Korea case with international cases and finds out some
issues on free-ride systems. Finally, counter-measures aimed at improving the current free-rider system is suggested.
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Table 1. The Amount of Loss by Free-riders at Seoul Metro and Seoul Metro Rapid Transit (Unit : 10 million won, %)

Year 2010 Year 2011 Year 2012 Year 2013 Year 2014 Year 2015
Loss for Free-riders (A) 2,228 2,316 2,672 2,792 2,880 3,110
Total annual loss (B) 4,786 4,938 3,716 4,172 4,245 -
Ratio (A/B*100) 46.6 46.9 71.9 66.9 67.8 -
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Table 2. Average Number of Daily Free-Riders (Unit : People)

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
Total 957,052 958,622 957,101 947,111 958,382 704,673 602,136
The elderly 708,132 709,790 707,779 699,733 706,738 525,101 456,489
2010.06 The disabled 219,878 220,523 221,303 219,768 223,178 161,853 130,683
Men of National Merit 29,042 28,309 28,019 27,610 28,466 17,719 14,964
Total 1,032,271 1,034,938 1,034,331 1,014,438 1,012,663 909,708 661,586
The elderly 769,822 770,654 767,649 752,080 749,169 686,092 499,948
201106 The disabled 232,133 234,473 235,818 232,200 233,372 200,307 144,750
Men of National Merit 30,316 29,811 30,864 30,158 30,122 23,309 16,888
Total 987,037 1,125,338 1,114,350 1105,788 1,102,836 945,010 704,321
The elderly 738,283 851,182 842,114 837,094 831,966 723,744 539,749
2012.05 The disabled 219,865 241,245 239,885 237,780 239,435 197,525 147,135
Men of National Merit 28,889 32,911 32,351 30,914 31,435 23,741 17,437
Total 1,033,954 1,253,762 1,236,599 1,228,981 1,217,048 1,128,022 783,054
2013, 06 The elderly 777,466 957,683 943,838 940,330 927,873 874,482 603,133
The disabled 226,778 259,597 257,017 254,496 255,197 225,156 160,572
Men of National Merit 29,709 36,433 35,743 33,655 33,978 28,384 19,349

Table 3. Amount of Loss by Free-riders (Daily Average) (Unit : People, Won)

Trip (People) Amount of Loss
The elderly |The disabled| Men of National Merit | Basic Fare Additional Fare Total

Total 709,790 | 220,523 14,272 600,995,700 | 92,997,900 693,993,600
Less than 10km 334,826 100,104 5,675 301,343,400 - 301,343,400
2010.06. | Bet 10kmand 30km | 269,457 100,606 7,255 242,511,300 | 46,120,000 288,631,300
Over 30km 63,490 7,712 551 57,141,000 46,877,900 104,018,900

Data Errors 42,017 12,101 791 -
Total 770,654 234,473 14,949 653,430,600 104,959,500 758,390,100
Less than 10km 361,330 106,573 6,332 325,197,000 - 325,197,000
2011. 06. Bet 10km and 30km 290,529 95,485 7,236 261,476,100 49,240,600 310,716,700
Over 30km 74,175 19,539 621 66,757,500 55,718,900 122,476,400

Data Errors 44,620 12,876 760 -
Total 851,182 241,245 16,102 723,584,700 115,428,300 839,013,000
Less than 10km 408,063 6,351 6,351 367,256,700 - 367,256,700
2012. 05. Bet 10km and 30km 358,241 8,273 8,273 285,916,500 75,880,300 361,796,800
Over 30km 37,679 657 657 70,411,500 39,548,000 109,959,500

Data Errors 47,199 821 821 -
Total 903,955 265,437 16,866 769,393,488 130,498,293 899,891,781
Less than 10km 431,532 118,224 7,008 388,378,491 - 388,378,491
2013. 06. Bet 10km and 30km 336,956 112,644 8,293 303,260,172 84,227,133 387,487,305
Over 30km 86,394 20,109 727 77,754,825 46,271,160 124,025,985

Data Errors 49,073 14,460 838 -

1. Basic Fare : 900Won (2010, 2011), 1,050 Won (2012, 2013)

2. Additional Fare (2010, 2011) : Every Skm 100won (10~30km), Every 10km 100won (Over 30km)
3. Additional Fare (2012, 2013) : Every Skm 100won (10~40km), Every 10km 100won (Over 40km)
4. Data Errors: Any cases without Origin or Destination
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Fig. 1. Suggested Process for Fare Adjustment

Table 4. The Elderly by Urban Subway Operation Company by Hour(As of 2012.05.17.)

04h-06h 07h-09h 10h-13h 14h-16h 17h-15h 20h-22h 23h-01h Total
Seoul Metro 17,270 47,769 96,656 88,920 58,070 19,798 1,342 329,825(41.1%)
Seoul Metro Rapid Transit| 14,372 39,083 57,602 43,856 29,118 9,326 634 193,991(24.2%)
Korail 18,519 49,247 71,480 52,201 31,938 9,170 506 233,061(29.1%)
Incheon Railway 1,196 3,419 4,922 3,577 2,220 586 37 15,957(2.0%)
Seoul Metro 9 1,346 4,046 6,064 5,022 3,093 1,282 93 20,946(2.6%)
Incheon Airport Railway 283 644 939 890 776 271 8 3,811(0.5%)
Sinbundang 166 715 1,249 1,191 748 316 16 4,401(0.5%)
Total 53,152 144,923 238,912 195,657 125,963 40,749 2,636 801,992(100%)
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Table 5. Estimation of Annual Amount Loss by Free-riders for a Flexible Operation Plan (Unit : People, Won)

The elderly Amount of Loss
Discount for Basic Fare Additional Total Loss
Daily |Peak Hours
100% 30% 50% Fare 100% 30% 50%
2010, Total | 709,790 | 85972 | 73,267,200 | 20,352,250 | 36,634,050 | 10,533,200 | 83,800,400 | 30,885,200 | 47,166,800
06.08. | Data Error | 42,017 4,564 -
2011, Total | 770,654 | 93,118 | 79,290,000 | 22,025,250 | 30,645,450 | 12,393,500 | 91,683,500 | 34,418,500 | 52,038,500
06.14. | Data Error | 44,620 5,018 -
2012, Total | 851,182 | 100,042 | 85,587,300 | 23,774,500 | 42,794,100 | 14,282,300 | 99,869,600 | 38,056,550 | 57,075,950
05.15. | Data Error | 47,199 4,945 -
2013, Total | 903,955 | 115,037 | 98,876,484 | 27,465,940 | 49,438,692 | 15,048,950 | 113,925,434 | 42,514,640 | 64,487,192
06.04. | Data Error | 49,073 5,174 -

Note: Data Errors means any cases without origin or destination
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