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Abstract

The information on the economic value of industrial water use is widely demanded in policy analysis
area as well as academic research area. Therefore, this study attempts to obtain more accurate economic
value of industrial water use using the economic theory. To this end, we conducted a survey of 1,017
manufacturing firms and estimated the economic value of industrial water use based on the concept of
value of marginal product (VMP). Moreover, this study tried to estimate the VMP of three industrial water
types, river water, precipitated water, and purified water. The results show that the VMPs of river water,
precipitated water and purified water are estimated to be 769.24 won/m®, 896.76 won/m” and 1,861.95 won/
m’, respectively. The value for the precipitated water found in this study is not significantly different from
that (885.1 won/m®) used in the pre-feasibility test implemented by Korea Development Institute (KDI).
These imply that the latter is appropriate for evaluating the economic benefit of supplying industrial water,
though it is based on 2003 Industry Survey.

Keywords : industrial water, economic value, production function, marginal value of product
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Table 1. Contents of Survey

Items

Description

The number of monthly
average employees

The number of employees of the manufacturing firms based on the monthly
average during the operating periods (Including a self-employed, an unpaid
family worker, an employee, a dispatched worker)

Sales Sales in 2010

Increased inventory

Increased inventory of Finished and half-finished goods in 2010

Free transfer to other
factories

Ex-factory amount of free transfer to other factories of intra—firm in 2010
(calculated in producer prices)

Manufacturing cost

Total manufacturing cost such as raw-material, fuel, electricity, water,
outsourcing, repairing in 2010

Tangible Assets

Such as lands and buildings, structures, machines, durable equipments, vehicles,
transportation equipments and ships

Annual water amount of | Amount of water supplied from original water, precipitated water, purified

each unit water, river, reutilized water, sea water, etc

AzH|, AHH], fn]) Q)5 7keH] Bl 4] 5 2 A
WilE BAT AL HA, BB ABT B4 Q=LK W
A5, THFYNM)S AT IALY] ZAREA A 9} ol g A E F-daes AR d4gs)
Ao R AAEn] AmH] AYu]E E3bshe Alx = A% FdHs U39 Ea. ()¢ 2t
7K, #Aeju] AeDE on|gth AR FAHK)S A
o fgatel el ALESkl, ST RI(NS Q= AL WM K" @
AHRZ o] A, AAdF, ATFE vhro] AR S = o71A, e W] FodeFs Wrre o doigiEct
Abste] Bel whel el MelE 7 e HA AR = A ®ish S eA e sidoel 7P 8kl 22¢]
o dAsieint g, 3A ALk TR AR Y o ey gEAds dehdie e ARddeR(ED)E

AN EA(FAEA) ] A, 2 Al A HE A nEk A gong of| A wE] AR vE
I AR} o] "olx AL el A AlSlEkdt A A A o] w9 ﬁdﬂﬂﬁ‘r Eﬂrﬂw 9 "“*‘4
(Table 1). el 2}

34 242
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1) 22 ~(PH Douglas)?t 31484 M(Theory of marginal pro-
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e 4 ik
,D=8Q/8W=6C,D(Q/VV) (5)

4. BMT

AEZAL A3t 897709 71]dell tiake] AEFARE Al
SH7IHe] A9 BEE TR Table 291 2
t} A71=7) 19070 7192 7P weken Ay 1047,
BAE Bl welem, Ago] 37 719w 7P At
g 8977He 71 e dFE BEE AR e
] 8l SlekAlE Alx]ie] 977 Ve R T wker,
A A Z 837]] X{X}-H—“‘ 747_'_];1 Oﬂ)\l— S3F ol B}
] A25) 8070 <ol ek, vkl whjalzsie] 17 714
o2 7p4 MK Table 3),

Table 2. Regional Distribution of Sample Firm

District Frequency Ratio
Gangwon-do 20 2.20%
Gyeonggi—do 190 21.20%

Gyeongnam 104 11.60%%
Gyeongbuk 95 10.60%
Gwangju 38 4.20%

Daegu 39 4.40%

Daejoen 20 2.20%

Busan 30 3.30%
Seoul 3 0.30%
Ulsan 58 6.50%
Incheon 57 6.40%
Jeonnam 48 5.40%
Jeonbuk 91 10.10%%
Chungnam 46 5.10%%
Chungbuk 58 6.47%
Totals 897 100.00%%

Table 3. Industrial Classification Distribution of Sample Firms

Business unit Freq.| Ratio Business unit Freq.| Ratio
@ Manufacture of pharmaceuticals,
(D Manufacture of Food Products 83 | 9.20% Medicinal Chemicals and Botanical | 19 | 2.10%
Products
@ Manufacture of Beverages 8 0.90% @ Manufacture of Rubber and Plastic 51 |5.69%
Products
@ Manufacture of Tobacco Products 1 0.10% ® Manufacture of Other Non-metallic 50 | 5.60%

Mineral Products

@ Manufacture of Textiles; Except

[0}
Apparel 54 | 6.00%

@6 Manufacture of Fabricated Metal
Products; Except Machinery and 76 | 8.50%
Furniture

(® Manufacture of wearing apparel,

@ Manufacture of Electronic Components,
Computer, Radio, Television and

Manufacture of Luggage and Footwear

o) o)

Clothing Accessories and Fur Articles 4 0.40% Communication Equipment and 80 | 8.92%
Apparatuses

® Tanning and Dressing of Leather 3 | 0.30% | 18 Manufacture of Basic Metal Products| 64 |7.10%

(® Manufacture of Wood and of Products

(0)
of Wood and Cork; Except Furniture 5 | 060%

(9 Manufacture of Medical, Precision
and Optical Instruments, Watches 10 | 1.10%%
and Clocks

Manufacture of Pulp, Paper and Paper

@0 Manufacture of Other Machinery and

(o) o)
Products 26 | 2.90% Equipment 80 |8.92%
© Prmt.mg and Reproduction of Recorded 7 0.80% @ Magufacture of Motqr Vehicles, 71 1790%
Media Trailers and Semitrailers
(0 Manufacture of Coke, hard-coal and
lignite fuel briquettes and Refined 4 | 040%|? yﬁuigﬁre of Other Transport | 7| 4 100
Petroleum Products aub
() Manufacture of chemicals and chemical
products; except pharmaceuticals and| 97 |10.81%|@ Manufacture of Furniture 4 10.50%
medicinal chemicals
(@ Manufacture of electrical equipment 18 | 2.00% | @ Other manufacturing 47 15.20%

378
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Table 4. Variables’ Mean and Standard Deviation of Each Unit of Water

e Btk AA

O
o
32 of
O 2

¢

Sales Employment Quatity of |Intermediate Input | Capital Investment
(1,000 Won/yr) | (persons) |Water(m®/yr) (1,000 Won) (1,000 Won)
Mean 14,864,100 578.42 1,219,690 42,683,400 21,552,000
River water
Std. Dev. 55,706,300 3304.17 4,555,137 18,380,100 90,094,400
Precipitated Mean 6,470,058 325.85 733,159 26,998,200 11,412,500
water Std. Dev. 16,801,100 647.37 2,098,509 75,623,900 24,636,300
Purified Mean 1,640,432 130.66 43,347 3,960,570 2,639,766
water Std. Dev. 3,017,743 215.80 158,306 10,181,300 10,027,700
Mean 5,142,916 252.12 378,413 15,020,100 7,817,401
Total
Std. Dev. 27,905,500 1620.63 2,335,736 93,055,000 45,395,000
Table 5. The Estimation Results of Cobb—-Douglas Product Function
Coefficients (t-values)
River water Precipitated water Purified water Total
InA4 1.6565 (2.82)#* 3.2702 (3.28)xx 3.1360 (7.84)%: 2.7570 (9.33)#3
InL 0.2655 (2.82)% 0.4584 (3.07)% 0.3953 (6.99) 3 0.3579 (7.86)%x*
InK 0.2818 (3.28)% 0.1079 (1.15) 0.1541 (4.26)% 0.1757 (5.54892) 3
InM 0.4256 (5.08)% 0.3800 (3.50) %3 0.4183 (9.93) 3 0.4286 (12.25)%x*
InW 0.0631 (1.97)% 0.1016 (1.97)% 0.0492 (2.00)= 0.0574 (3.38)#x*

Table 6. Supply Elasticity and Marginal Value of Industrial Water

Number of sample Supply elasticity Marginal value (Won/m")
River water 208 0.0631 769.24
Precipitated water 81 0.1016 896.76
Purified water 608 0.0492 1,861.95
Total 897 0.0574 780.52
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