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Valuing the Economic Benefits from
the Residential Water Supply in Seoul

Abstract

Water is an indispensable input to human’s existence and industrial production. A water supply
project would demand considerable costs, but produce economic benefits, which are importantly utilized
in the project evaluation. In this situation, this study attempts to value the economic benefits from the
residential water supply in Seoul. In particular, yearly consumer surplus and economic value of water
supply for eleven water authority agencies in Seoul are measured during the period 2001-2004.
Information on price elasticity required in calculating consumer surplus is obtained from direct
estimation of the residential water demand function, and the consumer surplus is assessed by using a
recently developed formula. Price elasticities used here are -0.810 and -1.011, and the estimated
consumer surplus and economic value amount to 131.9 to 164.6 billion won and 398.6 to 431.3 billion
won, respectively.

keywords ' residential water, consumer surplus, price elasticity, economic value
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Table 1. Water Supply Agencies of Seoul

Agencies Areas
Chungbu Jongro-gu, Chunng-gu
Seobu Yongsan—-gu, Mapo-gu
Dongbu Seongdong-gu, Kwangjin-gu, Jungrang-gu
Sungbuk Dongdaemun-gu, Sungbuk-gu
Bukbu Kangbuk-gu, Dobong-gu, Nowon-gu
Eunpyeong Enupyeong-gu, Seodaemun-gu
Kangseo Yangcheon~gu, Kangseo—gu
Yeongdeungpo Kuro~gu, Keuncheon-gu, Yeongdeungpo-gu
Nambu Dongjak-gu, Kwanak-gu
Kangnam Seocho-gu, Kangnam-gu
Kangdong Songpa-gu, Kangdong-gu

Source) http://www.seoul.go kr.
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Fig. 1. Trend of the

Residential water demand(unit: million cubic meters/year)
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Table 2. Residential Water Amount Used and Revenue in Water Supply Agencies of Seoul (2001-2005)

Water amount used Water revenue Average price in

Agencies (Unit: thousand ') (Unit: million won) 2004
2001 2002 2003 2004 2001 2002 2003 2004 | (Unit: won/m’)

Chungbu 22,119| 21,392 21,244 21,312 7,873 7,829 7,763 7,763 364.3
Seobu 47869 46,437] 46552 47317) 16,769 16,803| 16,860| 17,134 362.1
Dongbu 88,442| 85691| 86,631 87,274 30,314 30,358 30,768, 30,996 355.2
Sungbuk 58,259 55,992| 56,958 57,897| 20,024] 19,921] 20,313] 20,648 356.6
|  Bukbu 94573 93824] 95387 96,810 327795] 33619] 34,288 34,792 3594
Eunpyeong 58,460| 57,284 58,0ﬂ 58,034| 20397 20,693 21,007{ 21,074 363.1
Kangseo 70,146| 68,719 70,496] 72,063 24,368 24,851] 25579 26,183 363.3
Yeongdeungpo 77528 76,489 77938 79,269 26,110 26,637 27,166 27598 348.2
Nambu 67,732 66,182 66,571 68437 23,143| 23473 23530 24,260 3545
Kangnam 74580 73,003| 73,463| 73633] 26459 26832 26986] 26,944 365.9
Kangdong 84,762 82,420] 81,932 80,902| 29,6838 29913| 29,759| 29,283 362.0
Totals 744,470 727,433| 735,182 742948 257938| 260,934 264,019| 266,675 3589

Source: http://www.seoul.go.kr.
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Table 3. Estimation results of the residential water demand function

Variables Coefficients Standard errors t-values p-values
Constant 6.164 0.553 11.15™ 0.000
OVER65 0.118 0.063 1.8 0.064
SAVE -0.183 0071 -260" 0.010
In ENUM 0.291 0.09% 303™ 0.003
In PRICE -0.910 0.052 -17.33™ 0.000
InINCOME 0.440 0.089 496™ 0.000
R* 0.602
F 8069
Ramsey’s RESET 0.239

Note) ", ™, and ™ indicate the statistical significance at the 10, 5, and 1 percent levels, respectively.
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Table 4. Consumer Surplus of Water Supply in Seoul (Unit: million won)

Agencies Price elasticity = -0.810 Price elasticity = ~1.011
2001 2002 2003 2004 2001 2002 2003 2004
Chungbu 4,860 4,833 4,792 4,792 3,393 3,872 3,839 3,839
Seobu 10,351 10,372 10,407 10,577 8,293 8,310 8,338 8,474
Dongbu 18,712 18,740 18,993 19,133 14,992 15,014 15,217 15,329
Sungbuk 12,360 12,297 12,539 12,746 9,903 9,852 10,046 10,212
Bukbu 20,244 20,752 21,165 21,477 16,219 16,627 16,957 17,207
Eunpyeong 12,591 12,777 12,967 13,009 10,087 10,236 10,389 10,422
Kangseo 15,042 15,340 15,790 16,162 12,051 12,290 12,650 12,949
Yeongdeungpo 16,117 16,443 16,769 17,036 12,913 13,174 13,435 13,649
Nambu 14,286 14,490 14,525 14,975 11,445 11,609 11,637 11,998
Kangnam 16,333 16,563 16,658 16,632 13,085 13,270 13,346 13,325
Kangdong 18,326 18,465 18,370 18,076 14,682 14,794 14,718 14,482
Totals 159,221 161,070 162,975 164,614 127,566 129,047 130,573 131,887
Table 5. Economic Value of Water Supply in Seoul (Unit: million won)
Agencies Price elasticity = -0.810 Price elasticity = -1.011
2001 2002 2003 2004 2001 2002 2003 2004

Chungbu 12,732 12,662 12,555 12,555 11,766 11,701 11,602 11,602
Seobu 27,120 27,175 27,267 27,711 25,062 25,113 25,198 25,608
Dongbu 49,026 49,098 49,761 50,129 45,306 45,372 45,985 46,325
Sungbuk 32,384 32,218 32,852 33,394 29,926 29,773 30,359 30,860
Bukbu 53,039 54,371 55,453 56,269 49,014 50,246 51,245 51,999
Eunpyeong 32,988 33,475 33,974 34,083 30,484 30,934 31,396 31,496
Kangseo 39,410 40,191 41,369 42,345 36,419 37,141 38,229 39,132
Yeongdeungpo 42,227 43,080 43,935 44,634 39,022 39,811 40,601 41,247
Nambu 37,428 37,963 38,055 39,235 34,588 35,082 35,167 36,258
Kangnam 42,792 43,395 43,644 43576 39,544 40,102 40,332 40,269
Kangdong 48014 48,378 43,129 47,359 44,370 44707 44 477 43,765
Totals 417,159 422,004 426,994 431,289 385,503 389,981 394,592 398,562

Table 6. Consumer Surplus, and Economic Value that Ensue from the Residential Water Supply in 2004

Price elasticity = -0.810 Price elasticity = -1.011
A . Average price | Consumer surplus Economic Consumer surplus Economic
gencies " \

(Unit: won/m’) per m' value per m' per m’ value per mr

(Unit: won/m’) (Unit: won/m’) | (Unit: won/m') | (Unit: won/m’)
Chungbu 364.3 224.8 589.1 180.1 544.4
Seobu 362.1 2235 585.6 179.1 541.2
Dongbu 355.2 219.2 5744 175.6 530.8
Sungbuk 356.6 220.1 576.8 176.4 533.0
Bukbu 359.4 221.8 581.2 177.7 537.1
Eunpyeong 363.1 224.2 587.3 179.6 5427
Kangseo 363.3 224.3 587.6 179.7 543.0
Yeongdeungpo 348.2 214.9 563.1 172.2 520.3
Nambu 354.5 218.8 573.3 175.3 529.8
Kangnam 365.9 2259 591.8 181.0 546.9
Kangdong 362.0 223.4 585.4 179.0 541.0
Totals 358.9 221.6 530.5 1775 536.5
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Table 7. Average household's Consumer Surplus and Economic Value that Ensue from the Residential

Water Supply in 2004

Price elasticity = -0.810 Price elasticity = -1.011
Household . . .
Agencies Number of water bill |Consumer surplus| Economic value |Consumer surplus| Economic value
households (won/year)| PET household | per household | per household | per household
(won/year) (won/year) (won/year) (won/year)
Chungbu 124,827 62,190 38,389 100,579 30,757 92,947
Seobu 248,782 68,872 42,513 111,385 34,061 102,933
Dongbu 432,677 71,638 44221 115,859 35,429 107,067
Sungbuk 317,872 64,957 40,097 105,054 32,125 97,082
Bukbu 475,655 73,145 45,152 118,297 36,175 109,320
Eunpyeong 313,451 67,232 41,501 108,734 33,250 100,483
Kangseo 363,299 72,070 44,488 116,558 35,643 107,713
Yeongdeungpo 401,367 68,760 42,444 111,204 34,006 102,766
Nambu 368,386 65,766 40,596 106,362 32,525 98,291
Kangnam 350,179 76,944 47,496 124,439 38,053 114,997
Kangdong 383,310 76,395 47,157 123,553 37,782 114177
Totals 3,780,305 70,543 43,545 114,088 34,888 105,431
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