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Abstract : As sewerage systems have obsolete, as quality and service level standards increase, and as rain characteristics
change, the sewerage utility authorities are challenged to develop cost recovery strategies that assure financial sustainability, In
this study, we conducted scenario analysis to examine the effect of three alternatives of partial or full sewerage cost recovery in
Seoul during 2014-30 periods, It turned out that the alternative 1 is optimal and recommended. According to alternative 1, we
had better increase annually sewerage fee by 14 8% until 2020 and thereafter apply only the inflation rate in setting sewerage fee,
It would gradually decrease the deficit after 2019, The accumulated deficit of 13 billion Won in 2030 was estimated.

We expect that this kind of analysis may provide useful informations to help sewage utility staffs, decision makers, and regulatory
authorities understand, develop and implement ultimate full cost recovery strategy for many municipalities,

Key words : cost recovery, sewerage fee, financial sustainability, scenario analysis
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Table 1, Estimation of general cost
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(unit: million won)

2014 2020 2025 2030
Annual adjusted volume(1000 m?) 1,130,039 1,130,039 1,130,039 1,130,039
General cost General cost 932,030 1,362,992 1,727,690 2,108,971
Unit cost per m?* (won/m?) 824.8 1,200.1 1,528.9 1,866.3
Total 727,061 949,876 1,157,601 1,392,622
Head office execution expenses 45,836 53,291 60,294 68,217
Sewerage treatment plant 135,110 156,687 177,277 200,572
Operating expenses Maintenance expenses
Autonomies execution expenses 74,074 85,903 97,192 109,964
mXi:ﬁXﬁ:ng:&q 4434 5,142 5,817 6,582
Depreciation expense 467,607 648,853 817,021 1,007,288
Total 226,960 435,107 592,080 738,339
Interest expense 1,255 1,255 1,255 1,255
Cost of stockholders’ equity 225,705 433 852 590,825 737,084
Reasonable cost of capital 4.76% 4.76% 4.76% 4.706%
The ratio of net worth 98.56% 98.56% 98.56% 98.56%
Capital Fee base 4,810,982 9,247,704 12,593,640 | 15,711,205
expenses Net operating equipment asset 4,767,740 9,197,533 12,536,877 15,646,983
Total operating equipment asset 4,901,247 9,405,737 12,792,384 15,935,946
Burden charge to the causer 110,966 185,662 232,966 266,422
Contributions for construction 22,542 22,542 22,542 22,542
Construction in progresses 0 0 0 0
Working fund 43,242 50,170 50,763 64,222
Non-operating expenses Total 14,569 14,569 14,569 14,569
Other operating revenue Total 30,479 30,479 30,479 30,479
Non-operating revenue Total 6,081 6,081 6,081 6,081
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Table 2, Sewerage cost recovery strategies

Table 3, Alternatives of sewerage cost recovery

2010 | 2012 | 2013 | 2014

Increase rate(%) - 35 20 15
Average fee(won/ton) 283 382 458 528
Amount of increase(won) - 99 76 70
Cost recovery rate(%) 37 49 59 68

Expected profit

(100 million won) 3,220 | 4,340 | 5,200 | 6,000

* Seoul open information (2012.5.28.), "Strategies on Sewerage Cost Recovery;
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Table 4, Increase rate and cost recovery rate of sewerage fee until 2030 based on alternative 1

car Unit price of Unit price of Increase rate of Cost recovery rate Cause of increase

y full cost (Won) sewerage fee (Won) sewerage fee Y

2014 824.8 528.0 115.28% 64.02% 56.21%
2015 890.4 605.9 114.76% 68.05% 46.,94%
2016 948.0 695.4 114.76% 73.35% 36.33%
2017 1,016.9 798.0 114.76% 78.48% 27.43%
2018 1,079.9 915.8 114.76% 84.81% 17.91%
2019 1,143.2 1,051.0 114.76% 91.93% 8.77%
2020 1,206.1 1,206.1 114,76% 100.00% 0.00%
2021 1,269.6 1,236.3 102.50% 97.38% 2.69%
2022 1,333.6 1,267.2 102,50% 95.02% 5.24%
2023 1,398.1 1,298.9 102.50% 92,90% 7.64%
2024 1,463.2 1331.4 102,50% 90.99% 9,90%
2025 1,528.9 1,364.6 102.50% 89.26% 12.03%
2026 1,595.1 1,398.8 102.50% 87.69% 14.04%
2027 1,662.0 1,433.7 102.50% 86.27% 15.92%
2028 1,729.4 1,469.6 102.50% 84.97% 17.68%
2029 1,797.5 1,506.3 102.50% 83.80% 19.33%
2030 1,866.3 1,544.0 102.50% 82.73% 20.88%

Table 5, Prospected profit based on alternative 1

—_— Annual adjustive Unit price of Increase rate of Sewerage profit
volume(1,000 m?®) sewerage fee(Won) sewerage fee (Million Won)
2014 1,130,039 528.0 115.28% 590,661
2015 1,130,039 605.9 114.76% 684,734
2016 1,130,039 695.4 114.76% 785,807
2017 1,130,039 798.0 114.76% 901,300
2018 1,130,039 915.8 114.76% 1,034,915
2019 1,130,039 1,051.0 114.76% 1,187,679
2020 1,130,039 1,206.1 114.76% 1,362,992
2021 1,130,039 1,236.3 102.50% 1,397,067
2022 1,130,039 1,267.2 102.50% 1,431,994
2023 1,130,039 1,298.9 102.50% 1,467,794
2024 1,130,039 1,331.4 102.50% 1,504,489
2025 1,130,039 1364.6 102.50% 1,542,101
2026 1,130,039 1,398.8 102.50% 1,580,653
2027 1,130,039 1,433.7 102.50% 1,620,170
2028 1,130,039 1,469.6 102.50% 1,660,674
2029 1,130,039 1,506.3 102.50% 1,702,191
2030 1,130,039 1,544.0 102.50% 1,744,745
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Table 6. Increase rate and cost recovery rate of sewerage fee until 2030 based on alternative 2

Unit price of Unit price of Increase rate of .
year full cost (Won) sewerage fee (Won) sewerage fee Cost recovery rate Cause of increase
2014 824.8 528.0 115.28% 64.02% 56.21%
2015 890.4 571.4 108.21% 64.17% 55.84%
2016 948.0 618.3 108.21% 65.22% 53.33%
2017 1016.9 669.0 108.21% 65.79% 51.99%
2018 1079.9 724.0 108.21% 67.04% 49.16%
2019 1143.2 783.4 108.21% 68.53% 45.93%
2020 12006.1 847.7 108.21% 70.29% 42.28%
2021 1269.6 917.3 108.21% 72.25% 38.40%
2022 1333.6 992.7 108.21% 74.44% 34.34%
2023 1398.1 1074.2 108.21% 76.83% 30.16%
2024 1463.2 1162.4 108.21% 79.44% 25.88%
2025 1528.9 1257.8 108.21% 82.27% 21.55%
2026 1595.1 13601.1 108.21% 85.33% 17.19%
2027 16620 1472.9 108.21% 88.62% 12.84%
2028 1729 .4 1593.8 108.21% 92.16% 8.51%
2029 1797.5 1724.7 108.21% 95.95% 4.23%
2030 1866.3 1866.3 108.21% 100.00% 0.00%

Table 7, Prospected profit based on alternative 2

—_— Annual adjustive Unit price of Increase rate of Sewerage profit
volume(1,000 m?®) sewerage fee(Won) sewerage fee (Million Won)
2014 1,130,039 528.0 115.28% 596,661
2015 1,130,039 571.4 108.21% 645,652
2016 1,130,039 618.3 108.21% 698,067
2017 1,130,039 669.0 108.21% 756,035
2018 1,130,039 724.0 108.21% 818,113
2019 1,130,039 783.4 108.21% 885,288
2020 1,130,039 847.7 108.21% 957,979
2021 1,130,039 917.3 108.21% 1,036,639
2022 1,130,039 992.7 108.21% 1,121,758
2023 1,130,039 1074.2 108.21% 1,213,865
2024 1,130,039 1162.4 108.21% 1,313,536
2025 1,130,039 1257.8 108.21% 1,421,390
2026 1,130,039 1361.1 108.21% 1,538,101
2027 1,130,039 1472.9 108.21% 1,664,394
2028 1,130,039 1593.8 108.21% 1,801,058
2029 1,130,039 1724.7 108.21% 1,948,943
2030 1,130,039 1866.3 108.21% 2,108,971
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Table 8, Summary of analysis results based on three alternatives

Alternative 1

Alternative 2

Alternative 3

- Sewerage fee will increase annually by
14.76% from 2015 through 2020

- Scale of financial deficit will be enlarged
until 2018 with

- Increasing investment cost

- Scale of financial deficit will decrease
consistently after 2019

-+ Accumulated financial deficit is esti-
mated as 13 billion won in 2030

- Sewerage fee will increase annually by
18.21% from 2015 to 2030

- Sewerage cost recovery rate will in-
crease to 100% until 2030

- Scale of financial deficit will decrease
constantly after 2025

- Accumulated financial deficit is esti-
mated as 1,692 4 billion won in 2030

- Sewerage fee will increase as much as
the inflation rate

- Sewerage cost recovery rate is 42.00%
and cause of increase 138.10% in 2030

- Accumulated deficit will increase con-
sistently

- Accumulated financial deficit is esti-
mated at 9,770.3 billion won in 2030
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