A SRS H
BEHARRSEERXRE JKWRA Vol. 45, No. 12, 1201-1211
HA5% 12520124 121 http://dx.doi.org/10.3741/JKWRA.2012.45.12.1201
pp. 1201 ~1211 pISSN 12266280 ® eISSN 2287-6138

27} 2A7IA HZUFHD S KI20| ZHE Y8 BN -
AU HES M
The Economic Impacts of Subsidizing Water Industry Under Greenhouse Gases
Mitigation Policy in Korea: A CGE Modeling Approach
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Kim, Jae Joon / Park, Sung Je

Abstract

This paper constructed the single country sequential dynamic CGE model to analyze the economic
impacts of subsidizing water industry under the GHG emission abatement policy in Korea. We introduced
the carbon tax to reduce the GHG emission and made two scenarios. One is to transfer the total tax revenue
to household. The other is to mix the tax transfer and water industry support. Our Simulation results show
that the macroeconomic effects might be positive by subsidizing water industry compared with the pure
tax transfer. However, the support of water industry doesn’t contribute to head for the non-energy intensive
economy because it's economic activity highly depend on fossil energy and energy intensive products as
intermediate demand. This means that it is important to make efforts on the cost effective measures such
as energy technology progress, alternative energy development, and energy efficiency improvement in water
industry against climate change policy.

Keywords : CGE model, water industry, GHG emission, scenario, carbon tax
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Table 1. Sector Classification
No Codes Sectors No Codes Sectors
1 Agri Agriculture ~mining 11 Pgas Gas products
2 Manu Non-energy mancfacturing” 12 Wele Hydroelectric power generation
3 Emanu | Energy intensive manufacturing” 13 Acele Nuclear power generation
4 W_Ind Water IndustryS) 14 Fele Fossil power generation and others
5 Cons Construction 15 L Labor
6 Serv Services 16 K Capital
7 Oil Oil 17 H Household
8 Gas Gas 18 G Government
9 Pcoal Coal products 19 I Saving, Investment
10 Poil Oil products 20 F Foreign (import, export)

UFO()d, Texile, Machine, Electronic equipments and Other Manufacturing
?Chemicals, Metals and Metallic products, Other petroleum products
YWater supply, Dam, Levee and Flood control construction, Water main line and drainage construction

27k A7 A st A B o] A AAA s E
T 24 AddEA 9els Zet

=S v %L“ S W A2 RPN =
ol A1 ?L%é CGE =3l msﬂ x}JLg} Eag;% =o A

o RN At Mﬂxﬂ 2”4 OHLW* 15 A4
o= FHEste] vlal wAGTE Fo R Al4d AR =
Badse B3 483 Felde wEsjec

2.1 X7

CGE Z3e] 7|3 28t d=o] AAFA 1+ Az
55 BARHE ARE 3| A8 E(Social Accounting Matrix:
SAM)& F=%th SAMe] AvE 2K e drg =
AHA efizth vhek 2 @t dof 2 AX|sof gk 2
A =AY ] 2AVEs AR Qe s EdE
BAE7] Qal] oA Rt w) 2ate] RS Ba)sk SAM
< TSI AR 0061 AR E 1Ee

* Global Trande Analysis Project, Hertel, 1997.
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Fig. 1. Nested Production Structure
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Table 2. Sectoral Elasticity of Substitution (ELS)

Sectors r’ ce” fe? cel” s” t%
Agri 0.5 0.7 0.7 0.7 1.2 -1.11
Manu 0.9 0.7 0.7 0.7 0.9 -0.99
Emanu 0.5 0.5 0.6 0.5 0.9 -0.9
Pcoal 04 0.5 0.4 0.5 2 -15
Poil 0.4 0.5 0.4 0.5 2 -15
Pgas 0.4 0.5 0.4 0.5 2 -1.5
Oil 0.4 0.5 04 0.5 2 -15
Gas 0.4 0.5 04 0.5 2 -15
Wele 0.4 0.4 0.5 0.4 2 -15
Aele 0.4 0.4 0.5 0.4 2 -15
Fele 0.4 0.4 0.5 0.4 2 -15
W_Ind 0.5 0.5 0.6 0.7 0.9 -0.9
Cons 0.5 0.5 0.6 0.7 0.9 -0.9
Serv 0.7 0.7 0.7 0.7 0.7 -0.99

VELS for production factors, YELS fossil fuel energy and electricity, 3)ELS between fossil fuel energy,
electricity and fossil power generation, YELS of armington function, Pelasticity of transformation.

sources: Kang, S.J. (1999), Kim, E.J. et al. (2002), Shin and Kim (2011)
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Table 3. GDP Change

(unit: billion won)

BAU C_TAX-Transfer W_Subsidy
vear Level Growth Rate Level Growth Rate Level Growth Rate
2010 1060398 4.48% 1030870 3.89% 1033244 3.94%
2020 1522298 3.76% 1428453 3.40% 1430112 3.39%
Table 4. Consumption and Investment Change vs BAU
Year C_TAX-Transfer W_Subsidy
Consumption Investment Consumption Investment
2010 -2.72% -1.74% -2.28% -0.75%
2020 -6.13% -3.65% -5.82% -2.78%
Table 5. The Industrial Structure Change Under Scenarios (nominal)
Year Agri Manu Emanu Cons Serv
2005 2.33% 30.58% 14.97% 7.30% 44.16%
BAU 2010 2.21% 30.60% 14.48% 7.58% 44.46%
2015 2.15% 30.64% 14.29% 7.69% 44.55%
2020 2.12% 30.67% 14.17% 7.76% 44.60%
Year Agri Manu Emanu Cons Serv
2005 2.33% 30.58% 14.97% 7.30% 44.16%
(’i‘_r:‘rﬁi; 2010 2.21% 31.17% 14.54% 7.48% 43.93%
2015 2.16% 31.43% 14.24% 7.58% 43.92%
2020 2.12% 31.59% 13.94% 7.68% 44.01%
Year Agri Manu Emanu Cons Serv
2005 2.33% 30.58% 14.97% 7.30% 44.16%
W_Subsidy 2010 2.21% 31.14% 14.52% 7.55% 44.10%
2015 2.16% 31.41% 14.22% 7.66% 44.07%
2020 2.12% 31.56% 13.93% 7.715% 44.14%
g}, sk oA ek el Al (emanu) ] HlES = 1% 2~3eH(Table 6, 43). A-7-<]
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Fig. 3. Energy Consumption Structure by Energy Source (2020)

Table 6. Carbon Tax Rate, GDP and Energy Demand Change vs. BAU (2020)

. Change rate of
Scenarions DGR Geire Cha.nge. r.ate oif GIDIE energy demand Million won/TC
of GHG (cost: million won/TC) ;
(nominal, 2005)
C_TAX-S 30,009 -6.16% (142) -29.92% 0.08360
W_IND-S e -6.06% (139) -30.06% 0.07959
(2010) 37+= OECD GREEN 2.&$ 7]wto 2 3t} ut Wtk ey B4k A Aveles HEE e R ¢k 0.1%
A At Aol ohdl AAIE R Hube 49 GDP £4% Agstaa avl @ Fa £4L 9y 5%
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4. 8 E
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