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Abstract

This paper analyses the economic effects of the water industry on the Korean economy by using Social
Accounting Matrix (SAM). The SAM is constructed based on the Input-Output table, National account and
Family income and expenditure survey for Korea in 2009. Through the SAM multiplier analysis, I estimate
the effects of water investment. As the results, this study has found the followings. i) output multiplier
effects of water sector are 5.300~7.741, ii) value added multiplier effects of water sector are 0.685~1.158,
iii) income multiplier effects of water sector are 0.511~0.984, iv) redistributed income multiplier effects of
water sector are —0.096~0.247. The results indicate that a significant influence on the industrial production
and the household income in Korea.

Keywords : economic effect, social accounting matrix, SAM-based multipliers, water sector
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9.9 (51.0%) 5 (49.0%)

*—

19.4 (98.1%) 0.4 (1.9%)

| |
v

Total supply= Total demand : 19.8 (100%)

Total intermediate demand

Total final demand

7.7 (38.9%) 12.1 (61.9%)
S ————
N T
Consumption Investment 0.2 (1.6%)
3.6 (30.0%) 8.4 (70.0%)

Fig. 1. The Structure of Water Industry for Korea in
2009 (unit: billion won)
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production .
Capital (4) Operating Row to property Capital outlay
surplus income
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Firm (6) profits Transfers Transfers to firms income
Institutions sfers
Government Product taxes Tariffs ln(y:om‘e Business Taxes Row transfers Government
(W) Taxes to Gov. Income
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Fig. 2. A Basic Social Accounting Matrix (Source : Noh and Nam (2006), Pyatt and Thorbecke (1976))

Table 1. Notation and Accounting Balances: Equations (I) to (11)

Expenditures
Total
Endogenous accounts Exogenous accounts
Endogenous ~ Y, =ntz 3)
& N= An Yn (]‘) X
accounts =Ay +z (4)
Receipts T =
Exogenous ~ Yo = t
g L= AI Un (2) T .
accounts =Ay,+ Ti (6)
y, =4, +iA)y, (D) y, =i X+iT 9) ) )
Total o ) , Ay, =i 11
i =1A,+i A4 (8) LAy, —Xi=(T-T)i (10
A, = A\'y,?lzrna‘m'x of average endogenous expenditure propensities; 4, = Ly, =matrix of average propensities to leak; N, =n=
vector of row sums of N=A4,y,; X,=a=vector of row sums of X; 7,=[=vector of row sums of 7= A4,y,; A\, =i Afvector

of column sums of 4,, i.e. the vector of aggregate average propensities to leak; N = matrix of SAM transactions between endo-
genous accounts; X =matrix of injections from exogenous into endogenous accounts; 7'=matrix of leakages from endogenous
into exogenous accounts; R = matrix of SAM transactions between exogenous accounts.

Source : Pyatt and Round (1979)
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Table 2. Sector Classification

Code Name of Sector Basic |Code Name of Sector Basic
1 | Agriculture, forestry and fishing 1~28 22 | Real estate and business services 354~371
2 |Mining and quarrying 2~44 23 | Public administration and defense 372, 373
3 |Food, beverages and tobacco products 45~84 | 24 |Education, health and social work 374~381
4 |Textile and apparel 85~113 | 25 |Other services 384~400
5 |Wood and paper products 114~128( 26 |Dummy sectors 401 ~403
6 |Printing and reproduction of recorded media | 129, 130 Water sectors
7 | Chemicals, drugs and medicines 142~171| 27 Spring water and manufactured ice 82
8 |Non-metallic mineral products 172~187| 28 Water & sewage treatment equipment| 228
9 |Basic metal products 188~208| 29 Purifier 228
10 f‘nzlzrlifr?éis Z:('\jtafluf;ioti?zts except 209~2191 30 Hydroelectric power generation 298
11 | General machinery & equipment 220~239( 31 Water supply 304
12 |Electronic and electrical equipment 240~267| 32 I\;](;Ctilr \;let)gysupply, Steam and hot 303, 304
13 | Precision instruments 268~273| 33 Eri?gciez(‘jﬁ’stﬁfﬁgﬁ"d control 313
14 | Transportation equipment 274~2871 34 zziii;rziz;ézi;igd drainage 314
15 |Furmniture and other manufactured products |288~297( 35 Sanitary services 382, 383
16 | Construction 33?55:3312%’ Energy sectors
17 | Wholesale and retail trade 321, 322] 36 Coke and hard-coal 131, 132
18 | Accommodation and food services 323~236| 37 Gasoline 134
19 | Transportation 327~3401 38 Kerosene 137
133, 135,
20 |Communications and broadcasting 341~347| 39 Other petroleum products 136
138~141
21 |Finance and insurance 348~353| 40 Electric utilities 299~301
41 Manufactured gas supply 302
Fah wlwstel Fu¢lo] ofdl B4 23 Q= wlwst A FEAG G4H Wabh FUAA DA AR
7] $iatelct, kel TA = FHHE elu Gk Table 4004 714155
o ATeA HEAoE 2dE 2000 ARsIAIE A E ABIAA R E Y] FAtess Sy 5304 ~T7.7406= F
< Table 301 2°Fs}3tt AT}, whoF Ak o] - ZF FEE R Aol ARt
SIAR-EAA] 1009 99 HERQI WAT BS T} 3
42 MESS BT A o5 247} 5309 QoA T749) o] FH7h Lhepd)
i = ool
421 SUBST 2 FUHESSE ol 8ol BF o4 F5d 4 A
ALEIA R E Sl At el FAESTE A Qof tiste]l Erbd vt 22 5t e
AF &5 Aol wakshE A s A JE da 7k Government of the Republic of Korea (2013)¢] 2014
of dA=A vEhd = AthRyu, 2003). ol= ad A rkb ol eehd G A8t AFdell 3349 o
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Table 3. The Structure of SAM in 2009 (Unit : billion won)

Factors of Institutions E
_ | production : MO
Activities mcoilrirtlies = ” ag:g;ﬁls and |Totals
Labor| Capital | Households orpor.ate Government Lisst @ ffhe omissions
enterprises World
Activities 0.0 2,2409 0.0 0.0 0.0 0.0 0.0 534.1 0.0 0.0 12,775.0
Commodities 1,727.1 0.0 0.0 0.0 576.0 0.0 170.3 0.0 279.3 0.0 |2,752.7
Factors of | Labor 4937 00 | 00 00 00 00 00 09 00| 00 | 4946
production Capital 3106 0.0 0.0 0.0 0.0 0.0 0.0 20.1 0.0 0.0 330.7
Households 0.0 0.0 [493.0] 1085 0.0 42.8 40.6 15.9 0.0 -8.8 692.0
Corporate 0.0 00 | 00| 2075 | 147 0.0 0.0 0.0 00| 00 | 2222
enterprises
Institutions
Government| 101.5 171 0.0 0.0 59.5 35.8 0.0 0.2 0.0 47.1 261.3
Restofthe) 0 | 906 | 15| 00| 141 07 19 00 40| 00 | 5716
World
Capital accounts 142.1 0.0 00| 147 218 104.6 484 -04 0.0 0.9 323.3
Errors and omissions 0.0 0.0 0.0 0.0 0.0 384 0.0 0.9 0.0 0.0 39.3
Totals 2,775.0 21527 4946 330.7 692.0 222.2 261.3 5716 323.3 39.3  [8,462.6
Table 4. Output Multiplier Effect of Water Sectors
Name of sector Effects | Rank Name of sector Effects [Rank

Spring water and manufactured ice

64872 | 25 Coke and hard-coal 3.0264 | 37

Purification equipment

6.9254 | 12 |Other petroleum products | 2.8636 | 38

Water purifier 6.9254 | 13 Gasoline 2.0269 | 41
Hydroelectric power generation 53004 | 35 Light oil 2.3768 | 39
Water supply 57909 | 33 Electric utilities 44376 | 36

Steam and hot water supply

53439 | 34 | Manufactured gas supply | 2.3500 | 40

Dam, levee, and flood control project construction

6.7155 | 20

Water main line and drainage project construction

69225 | 14

Sanitary services

7.7405
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Table 5. Value Added Multiplier Effect of Water Sectors

Comeamseten @f Operating surplus | Value added
employees
Spring water and manufactured ice 0.4863 0.3328 0.8191
Purification equipment 0.4391 0.2750 0.7141
Water purifier 0.4391 0.2750 0.7141
Hydroelectric power generation 0.5333 0.2362 0.7695
Water supply 0.4514 0.3310 0.7824
Steam and hot water supply 0.3670 0.3176 0.6846
Dam, levee, and flood control project construction 0.5507 0.3563 0.9070
Water main line and drainage project construction 0.5292 0.3434 0.8726
Sanitary services 0.8388 0.3193 1.1581
Total (Water sectors) 4.6349 2.7866 7.4215
Average (Water sectors) 0.5150 0.3096 0.8246
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Table 6. Income Multiplier Effect of Water Sectors
Water sectors
(10) (11)
(1) (2) (3) (4) 5) (5) (7) () (9) | Average
Distribution 1th | 0.012 | 0.010 | 0.010 | 0.011 | 0.012 | 0.010 | 0.013 | 0.013 | 0.016 0.012 0.006 | 0.001
Distribution 2th | 0.027 | 0.023 | 0.023 | 0.025 | 0.025 | 0.022 | 0.030 | 0.028 | 0.038 0.027 0.013 | 0.003
Distribution 3th | 0.034 | 0.030 | 0.030 | 0.033 | 0.032 | 0.028 | 0.038 | 0.037 | 0.051 0.035 0.017 | 0.004
Distribution 4th | 0.042 | 0.037 | 0.037 | 0.042 | 0.040 | 0.034 | 0.047 | 0.045 | 0.064 0.043 0.021 | 0.005
Distribution 5th | 0.054 | 0.047 | 0.047 | 0.053 | 0.051 | 0.044 | 0.060 | 0.058 | 0.080 0.055 0.027 | 0.006
Distribution 6th | 0.059 | 0.052 | 0.052 | 0.059 | 0.056 | 0.047 | 0.066 | 0.063 | 0.091 0.061 0.030 | 0.007
Distribution 7th | 0.063 | 0.056 | 0.056 | 0.066 | 0.059 | 0.049 | 0.070 | 0.068 | 0.102 0.065 0.032 | 0.009
Distribution 8th | 0.084 | 0.075 | 0.075 | 0.086 | 0.079 | 0.067 | 0.094 | 0.091 | 0.133 0.087 0.043 | 0.011
Distribution 9th | 0.102 | 0.090 | 0.090 | 0.104 | 0.096 | 0.080 | 0.114 | 0.110 | 0.161 0.105 0.051 | 0.013
Distribution 10th| 0.161 | 0.142 | 0.142 | 0.161 | 0.152 | 0.129 | 0.179 | 0.173 | 0.248 0.165 0.080 | 0.019
Total 0.637 | 0.564 | 0.564 | 0.640 | 0.601 | 0.511 | 0.712 | 0.685 | 0.984 0.655 0.320 | 0.078

(1) Spring water and manufactured ice, (2) Purification equipment, (3) Water purifier, (4) Hydroelectric power generation,
(5) Water supply, (6) Steam and hot water supply, (7) Dam, levee, and flood control project construction, (8) Water main

line and drainage project construction, (9) Sanitary services, (10) Electric utilities, (11) Manufactured gas supply
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Table 7. Redistributed Income Multiplier

Effect of Water Sectors

Water sectors

(10) | (D
(1) (2) (3) (4) (5) (5) (7) () (9) | Average

Distribution 1th |-0.013|-0.016 | -0.016 | -0.009 | -0.010 | -0.010| -0.012 | -0.013 | -0.013| -0.012 |-0.011|-0.008
Distribution 2th | -0.006 |-0.011|-0.011|-0.001 | -0.003 | —0.004 | -0.004 | -0.006 | 0.000 | -0.005 |-0.009|-0.009
Distribution 3th |-0.008 | -0.015|-0.015|-0.001 | -0.005| -0.007 | -0.005 | -0.008 | 0.001 | -0.007 |-0.012|-0.011
Distribution 4th |-0.007 |-0.015|-0.015| 0.002 |-0.004 | -0.006 | -0.004 | -0.007 | 0.006 | -0.006 |-0.012|-0.013
Distribution 5th | 0.000 |-0.011|-0.011| 0.008 | 0.003 |-0.001| 0.004 | 0.000 | 0.015 | 0.001 |-0.011|-0.014
Distribution 6th |-0.003|-0.014|-0.014| 0.009 | 0.000 |-0.004| 0.002 |-0.003| 0.018 | -0.001 |-0.013|-0.015
Distribution 7th | 0.004 |-0.015]-0.015| 0.011 |-0.001|-0.006 | 0.001 |-0.004| 0.022 | -0.000 |-0.014|-0.016
Distribution 8th | 0.008 |[-0.007|-0.007| 0.023 | 0.011 | 0.004 | 0.015 | 0.009 | 0.041 | 0.011 |-0.010|-0.017
Distribution 9th | 0.012 |-0.005|-0.005| 0.031 | 0.016 | 0.007 | 0.021 | 0.014 | 0.054 | 0.016 |-0.010/-0.019
Distribution 10th | 0.040 | 0.013 | 0.013 | 0.062 | 0.044 | 0.029 | 0.054 | 0.044 | 0.103 | 0.045 |-0.002|-0.025
Total 0.027 |-0.096 | -0.096| 0.135 | 0.051 | 0.002 | 0.072 | 0.026 | 0.247 | 0.042 |-0.104|-0.147

(1) Spring water and manufactured ice, (2) Purification equipment, (3)
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Water purifier, (4) Hydroelectric power generation,
(5) Water supply, (6) Steam and hot water supply, (7) Dam, levee, and flood control project construction, (8) Water main
line and drainage project construction, (9) Sanitary services, (10) Electric utilities, (11) Manufactured gas supply

Choi, 2006; 2007; Choi and Park, 2010; Sung et al., 2011).
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