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Abstract

The municipal water is directly related to the people’s quality of life. To examine and implement
reasonable water policies including management of the water demand and economically sound investment
decisions, it is essential to estimate the conceptually correct and empirically valid economic value of water.
This study attempts to estimate the consumer surplus and economic value of municipal water which is
supplied to 16 cities in Korea using demand curve approach. The results indicate that the consumer surplus
and economic value of municipal water in 2009 are estimated as KRW 1,180.7 per m® and KRW 1,812.8
per mg, respectively. The economic values of municipal water in 16 cities range from KRW 1,082.7 per m’
to KRW 3,268.6 per m”, Moreover, the economic value of non-residential water is higher than that of
residential water in all cities, and the economic value of water is higher than the present price of water.
This study is expected to provide policy-makers with useful information to assess a policy and to evaluate

the price of water.

Keywords : residential water, economic value, demand curve approach
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Fig. 1. Water Demand Function and Consumer
Surplus
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Table 1. The Status of Water Supply and GRDP (2008)

Gl Serviceq Municipal Water | Residential Water Nonfvrve;tijrential
A Population Fopulati Amount Amount Amount GRDP
e (Thous- o Used Rev.er.lue Used Revler.lue Used Rev.el.lue (million
1ol (T;HOC‘IJ)S_ (million (million (million (million (million (million won)
) won) 5 won) ) won)

Nationwide 50,394 | 46,733 4687 | 2,855,712 | 2,964 1,299,287 | 1,723 |1)556,425 | 1,031,457
Seoul 10,456 | 10,456 1,112 574,759 727 259,647 385 315,112 245,582
Busan 3,596 3,587 338 217,264 207 96,745 131 120,519 56,384
Daegu 2,513 2,506 249 136,069 160 69,301 89 66,769 33,381

Incheon 2,741 2,678 296 190,625 175 83,401 121 107,223 48,028
Gwangju 1,435 1,406 136 68,590 89 35,401 47 33,188 22,458
Daejeon 1,495 1,486 161 77,490 101 39,898 60 37,592 23,652
Ulsan 1,127 1,075 99 76,286 63 37,084 36 39,202 52,745
Gyeonggi 11,549 | 10,906 1,111 683,055 728 317,658 383 365,397 199,764
Gangwon 1,521 1,300 138 100,964 36 40,640 52 60,324 26,452

Chungbuk 1,542 1,291 143 95,571 84 39,705 59 55,865 30,082

Chungnam 2,054 1,425 140 100,507 85 42,827 55 57,680 58,244

Gyeongbuk 2,710 2,230 235 151,952 136 62,813 99 89,139 68,550

Gyeongnam 3,277 2,815 241 178,599 157 84,895 85 93,705 74,921

Chonbuk 1,875 1,643 116 83,354 56 34,646 60 48,708 29,478
Chonnam 1,939 1,363 118 88,899 75 42,028 43 46,871 52,778
Jeju 566 566 53 31,728 35 12,597 18 19,131 8,959
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Table 2. Estimation Results of the Municipal Water Demand Function

Areas 7 a Oy
Nationwide 3.4300 (3.01)#: -0.2677 (-2.53)* 0.1763 (2.56)*
Seoul 4.5388 (2.17)* -0.1915 (-2.14)%* 0.0818 (0.73)
Busan 2.5675 (1.15) -0.3038 (-2.16)% 0.2424 (1.64)
Daegu -4.8601 (-2.25)% -0.4789 (=3.50)%x* 0.7825 (7.31)%
Incheon 1.6084 (0.87) -0.2477 (-2.43)x 0.2841 (2.34)x
Gwangju -3.5822 (-2.29)x* -0.4702 (—2.95)*x 0.6709 (11.22)%x*
Daejeon 3.3311 (5.39): -0.2401 (=2.70) % 0.1512 (2.98) 3
Ulsan 3.1581 (0.86) -0.2916 (=3.08)#x 0.1873 (0.91)
Gyeonggi -0.9382 (-0.81) -0.1572 (-1.71) 0.3957 (5.20) %
Gangwon -7.1746 (-13.89)%*x -0.4860 (=6.21)%x* 0.9012 (23.17) %
Chungbuk -4.1260 (=7.95)%x -0.6260 (=10.01)#x 0.7615 (17.35)*x*
Chungnam 3.5616 (2.96)*x* -0.3244 (-2.30)= 0.1888 (3.86)
Gyeongbuk 8.3594 (2.44)% -0.7949 (=3.78)xx 0.0991 (0.60)
Gyeongnam 3.0494 (1.44) -0.6034 (=3.25)%x* 0.3048 (2.59)%x
Chonbuk 1.1291 (0.33) -0.3397 (-2.31)x* 0.3390 (1.53)
Chonnam 4.3681 (3.58): -0.1568 (-2.48)% 0.0739 (1.08)
Jeju -3.7525 (-9.87)%x -0.2442 (-4.41)#= 0.5958 (30.63) 3

) BT Qo] G2 g, w9} wem A7 el 5%} 196014 AR felghe onidh

Table 3. Estimation Results of the Residential Water Demand Function

Areas Qy o @i
Nationwide 4.2266 (3.15)xx -0.2571 (-2.48)* 0.0924 (1.27)
Seoul 6.6717 (3.49)x -0.1744 (=2.94)%: -0.0768 (-0.72)
Busan 3.8962 (1.75) -0.3175 (=2.90)% 0.1291 (0.92)
Daegu -5.7446 (=7.23)%x -0.4437 (=3.68)% 0.7679 (14.45) %
Incheon 2.7268 (1.69) -0.1754 (-2.28)x 0.1550 (1.53)
Gwangju -3.0928 (-2.07)% -0.4803 (=2.98)%* 0.6126 (9.49)x
Daejeon 3.0564 (3.17)%x -0.2021 (=2.69)%: 0.1460 (3.04)#x
Ulsan 0.6884 (0.25) -0.3321 (=2.73)%: 0.3049 (1.42)
Gyeonggi -3.3529 (-2.85)%** -0.1987 (-2.56)* 0.5256 (6.57)%
Gangwon -6.9030 (-14.11)%x -0.3499 (=5.37)% 0.7947 (22.07)
Chungbuk -7.1084 (=12.60) -0.4184 (=7.70)%x 0.8248 (17.72)%x*
Chungnam 5.6261 (4.60)%* -0.5606 (=3.80)#: 0.1315 (2.47)%
Gyeongbuk 4.2469 (3.83)x -0.2505 (-2.16)* 0.0909 (1.67)
Gyeongnam 4.3783 (5.43)#x -0.2997 (=2.74)% 0.0936 (2.79)%:
Chonbuk -1.7819 (-0.45) -0.2247 (-0.87) 0.4281 (1.49)
Chonnam 2.3604 (2.36)* -0.2062 (=4.15)% 0.1765 (3.06)%
Jeiu -1.4791 (-0.81) -0.0924 (-0.98) 0.3719 (3.43)%

) BT Qo] G2 oI, w9} s A7 ol 5% 1% AR feldhe v
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Table 4. Estimation Results of the Non-residential Water Demand Function

Areas %) oy g
Nationwide 1.4740 (1.09) -0.3985 (=2.94)%x 0.2936 (3.46) %
Seoul -1.3093 (-1.70) -0.2993 (=2.94)%x 0.4115 (13.84)#
Busan -4.9033 (-1.53) -0.4387 (—2.66)%x 0.7323 (3.87):
Daegu -5.8937 (=2.75)%x -0.6862 (=4.87)%x 0.8948 (8.38):
Incheon 0.8144 (0.19) -0.4301 (-1.95) 0.3604 (1.72)
Gwangju -4.5360 (-2.41)% -0.5621 (=4.39)%x 0.7107 (8.33)#:
Daejeon 2.4427 (2.72)5 -0.2951 (=2.80)%*x 0.1584 (2.10)%*
Ulsan -15.5738 (-12.43)%x -0.4790 (=3.15)*x 1.2781 (14.77) %
Gyeonggi 1.2677 0.77) -0.2059 (-1.64) 0.2247 (2.29)%
Gangwon -8.7574 (-12.82)%x -0.6894 (=7.77)%x 1.0357 (24.50) %3
Chungbuk -2.3263 (-1.53) -0.8918 (—11.45)%*x 0.7186 (7.00)#:
Chungnam -0.1408 (-0.09) -0.2547 (-1.60) 0.3263 (5.16) =
Gyeongbuk 5.5782 (1.50) -0.5440 (-1.92) 0.1043 (0.49)
Gyeongnam 2.9350 (1.27) -0.4059 (=2.75)%x 0.1925 (1.33)
Chonbuk 2.3500 (0.72) -0.2769 (-1.91) 0.2009 (0.98)
Chonnam 7.4616 (3.99)5: -0.6432 (=3.81)x*x 0.0430 (0.53)
Jeju -4.8796 (=9.89)xx -0.3300 (=4.60)%*x 0.6410 (17.39) 3

F) BE Q] e gholn, 9} xxis 247F ROIRE 5% Sh 19004 BAHOE Fele o,

Table 5. Consumer Surplus and Economic Value of Water Supply (2009)

Municipal Water (won/m>) Residential Water (won/m°) | Non-residential Water (won/m°)

Areas Average| Consumer |Economic| Average | Consumer |Economic| Average | Consumer | Economic
Price Surplus Value Price Surplus Value Price Surplus Value

Nationwide | 632.1 1,180.7 1,812.8 454.8 884.4 1,339.2 937.1 1,175.7 2,112.8
Seoul 536.3 1,400.2 1,936.5 370.6 1,062.6 1,433.2 849.1 1,418.6 2,267.7
Busan 666.6 1,097.3 1,763.9 484.2 762.5 1,246.7 955.8 1,089.4 2,045.2

Daegu 565.8 590.7 1,156.5 448.7 505.6 954.3 7759 565.4 1,341.3
Incheon 668.3 1,349.3 2,017.6 494.6 1,410.0 1,904.6 919.7 1,069.1 1,988.8
Gwangju | 524.7 558.0 1,082.7 414.3 431.3 845.6 733.2 652.2 1,385.4

Daejeon 499.3 1,039.7 1,539.0 411.6 1,0184 1,430.0 645.3 1,093.5 1,738.8
Ulsan 7975 1,367.5 2,165.0 609.5 917.5 1,270 | 1,1264 1,175.8 2,302.2
Gyeonggi | 638.1 2,029.3 2,667.4 452.8 1,139.5 1,592.3 990.2 2,404.5 3,394.7

Gangwon | 757.6 779.5 1,537.1 490.5 700.8 1,191.3 | 1,196.8 868.0 2,064.8
Chungbuk | 694.6 554.8 1,249.4 493.2 589.5 1,082.7 978.3 548.5 1,526.8
Chungnam | 746.9 1,151.3 1,898.2 524.4 467.8 992.2 1,090.3 2,140.2 3,230.5
Gyeongbuk | 669.8 421.3 1,091.1 4774 953.0 1,430.4 935.6 860.0 1,795.6

Gyeongnam| 767.2 635.8 1,403.0 561.3 936.6 1,4979 | 1,149.1 1,415.7 2,564.8
Chonbuk | 744.3 1,095.4 1,839.7 636.4 1,415.9 2,052.3 846.3 1,528.1 2,374.4
Chonnam | 780.2 2,488.4 3,268.6 580.6 1,407.5 1,9881 | 1,1279 876.8 2,004.7

Jeju 616.0 1,261.2 1,877.2 369.0 1,995.9 2,364.9 | 1,101.3 1,668.6 2,769.9
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Table 6. The Economic Values of Treated, Precipitated and Raw Water (2009)

Municipal Water Residential Water Non-residential Water
Areus (won/m”) (won/m”) (won/m’)
Treated | Precipitated | Raw | Treated | Precipitated | Raw | Treated | Precipitated | Raw
Water Water Water | Water Water Water | Water Water Water
Nationwide | 1,812.8 1,372.5 980.0 | 1,339.2 1,0139 724.0| 2,112.8 1,599.6 1,142.2
Seoul 1,936.5 1,466.1 1,046.9 | 1,433.2 1,085.1 T74.8| 2,267.7 1,716.9 1,225.9
Busan 1,763.9 1,335.5 953.6 | 1,246.7 9439 674.0| 2,045.2 1,5484 1,105.7
Daegu 1,156.5 875.6 625.2 954.3 7225 515.9| 1,341.3 1,0155 725.1
Incheon | 2,017.6 1,5275 1,090.7 | 1,904.6 1,442.0 1,029.6| 1,988.8 1,505.7 1,075.2
Gwangju | 1,082.7 819.7 585.3 845.6 640.2 457.1| 1,385.4 1,048.9 749.0
Daejeon | 1,539.0 1,165.2 832.0 | 1,430.0 1,082.7 773.1| 1,738.8 1,316.5 940.0
Ulsan 2,165.0 1,639.1 1,1704 | 1,527.0 1,156.1 825.5| 2,302.2 1,743.0 1,244.6
Gyeonggi | 2,667.4 2,019.5 1,442.0 | 1,592.3 1,205.5 860.8| 3,394.7 2,570.1 1,835.2
Gangwon | 1,537.1 1,163.7 831.0 | 1,191.3 901.9 644.0| 2,064.8 1,563.3 1,116.2
Chungbuk | 1,249.4 945.9 675.4 | 1,082.7 819.7 585.3| 1,526.8 1,156.0 8254
Chungnam | 1,898.2 1,437.1 1,026.2 992.2 751.2 536.4| 3,230.5 2,445.8 1,746.4
Gyeongbuk | 1,091.1 826.1 589.9 | 1,430.4 1,083.0 773.3| 1,795.6 1,359.5 970.7
Gyeongnam| 1,403.0 1,062.2 7585 | 1,497.9 1,134.1 809.8| 2,564.8 1,941.8 1,386.6
Chonbuk | 1,839.7 1,392.8 994.6 | 2,052.3 1,553.8 1,109.5| 2,374.4 1,797.7 1,283.6
Chonnam | 3,268.6 2,474.7 1,767.0 | 1,988.1 1,505.2 1,074.8| 2,004.7 1,517.8 1,083.8
Jeju 1,877.2 1,421.2 1,014.8 | 2,364.9 1,790.5 1,2785| 2,769.9 2,097.1 1,4974
LGl AAE e ARER Aolrt A m'd Aol #:tod Byt Agg A T T e
1,082,791/ 32686l o] 2t} gk 7H-8472] A o] Hl& 30%, HI7Pg-8o] &2 70%0]aL, & A
A A 'Y 8669914 236499, MIZPIEF B B Uvkgl FAAIE o]sh FARbA 3096 o 0% Lk
AA e m'g 1,341,390l 4] 330479 9] 7kS 7pAH, ERthar ik
Aol Aaglel vZbg-8are] B ZRA7F 78 21§ Fig. 29k #2o] &85 &5 S el
o AAH AR u F& & 5 Aok otk WA BRAY 4BER AAH A ke ol
EE oA T ABES, PIEE AP @ A9 4RSS FHY A% Bele m'Y FAAH A
AR 7 Aol |8 FANSTE Hr a7 (20099 715, 1091100l UAF T Lo m'¥} 36542 Fahe] <
m'g A% 39409, A5 20839, 94 21309) MRS 7 39R5uwoR AT S 9l Ed ARES F
- goh A 5l Yol afdets FAA TR = 4 v o 7PEE e veSl 30% 1 T0%E A-8-3)
g & oltk Table 6 20094 713 AREF, PSS, W, /PR A FHAYL 1566300k, w71 &
NP gl iR 3, A 050 'Y AAH 7 ) A FHAL 458U Aol F A
A& YER AL itk Q& AZF oF 614 1uNIY o7 FHHT, o9} Zo] A
-84 o Wolol tie guex Pahggeo] AA% 7}
4. 2Mznjo| &g Hiol A& 8o 283 5 Uk
B RS 4BE50 B A} LA F85H 5.4 B
289 5 Ak B Sol, FAYRE AT Aglo] B
B ARGl ol FolHthal FhelRl AXle] S SRS 4] A3 AHH oz Anse] i A4S
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