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ABSTRACT

We analyze the impact of policy combination of carbon tax and corporate income tax on carbon emission and economy

by estimating the mid-scale quarterly Keynesian macro-fiscal model. The model consists of six blocks of final demand, foreign

transaction, price, wage and employment, fiscal revenue, and energy and environment. The six blocks consist of 33 behavioral

equations and 35 definition equations, and each behavioral equation is estimated using the least squares method. To our

knowledge, this is the first study of the impact of combined carbon tax and corporate income tax on the Korean economy

using a Keynesian macro-fiscal model. The imposition of a carbon tax assumes a scenario in which numerous energy sources

are taxed at a low rate and a scenario in which few energy sources are taxed at a high rate. To offset the economic slowdown

caused by the carbon tax, this study assumed a fiscal policy combination scenario with exemption of corporate income taxes

through investment in energy efficiency. In particular, the scenario assumed that the carbon emission factor of electricity would

be improved. The results of the scenario analysis using the macro-fiscal model are summarized as follows. First, it is more

efficient to impose a high carbon tax on a narrow range of energy sources. Second, the economic slowdown caused by the

carbon tax can be offset through corporate tax cuts. Third, it is effective to use the secured finances to improve the efficiency

of electricity.
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Fig. 1. Flow chart of the model

Table 1. Data source and description of key variables

Variable Source Frequency
Real Economy
Bank of Korea Quarterly
Price
. OECD Statistics
Fiscal Revenue Annual
Bank of Korea
Energy Korea Energy Statistical Information System Monthly
GHG emissions KOrean Statistical Information Service Annual
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Table 2. Definition of fiscal revenue
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Classification

Definition

Income Tax

Income Tax (central & local)

Corporate Tax

Corporate Tax (central & local)

Consumption Tax

VAT + Excise tax + Rural development tax + Education tax + Alcohol tax

+ Tobacco consumption tax (local)

Energy Tax

Traffic, energy and environment tax + Automobile tax for road (local)

Property Tax

Securities transaction tax + Inheritance tax + Comprehensive real estate tax + Property tax (local) +

Acquisition tax (local) + Registration tax (local) + Stamp tax

Custom Tax

Custom tax

Other Tax

collection from previous year

Social Security Contribution

National pension, National health insurance, Employment insurance, Industrial insurance

Other Revenue

Penalty + fine

oA AL RG] FIARFA L
o FUARE B AL 4 Uk T} F Aak A
o

7F dnt. AT A SEETY AT A&l Higt
<AZIE AmelH AFFE 7€ 2R Tt §H, =
2% FUARE ARSI FHAGERARR 2
718) 71elH TYFAE 7|E o2 it A= A
AEeF AR EA7|F] FEIF AQ7] wZe] AT
Mg FYsie e 77t glloy Al

o] fFE7F A} A weh =4
A A=E o8 B84 EorX AL QUth(Park and Oh,
2017; Park et al., 2020).
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el on AT Ade 2 249 S4T g
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FA o8 AT

2 A9 A F ostue gaA £42 {8 24
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2025 AA S uyEte] oy R #HA 2AIFYL HEA
HAl, a5-o|qA-gGAl, AEAHA FProlth. of| A
IR LR Fi= nENHAEA7L /. F
1, 55 T2, LNG, TH-8FAs2 7EAu A7 F
HET AFAA FHES AFAZ LE-od A2 A
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|0 g FAEo] itk wWEhA OECD A 5 4H]
Jo] gz AHAl, F-oHR-2Al, RFSAFA| =3
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of 2 WHOE OECD A& F &ASA9] sigsh= ¥
AL, 7MRIAEAE SEAATA T £5A E o]A|9
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Table 3. Merge of government transfer payment based on BOK general government and consolidated primary

fiscal balance classification

Classification by our

paper

Classification by Bank of Korea

Classification by Consolidated Primary Fiscal Balance

Social Benefits

Household Transfers

assets

Other Current Transfers Not Elsewhere Classified

Net acquisition of Nonproduced and nonfinancial

Household Current Transfers
Non-profit Institution Current Transfers

Purchase of land and intangible assets

Capital Transfers

Capital Transfers Subsidies
Corporate Transfers . . .
Subsidies Special Accounts for Corporations
Net Loan
718 AERS AR Auo] Wdstel B8 AR A ABH0| A £ 4 Uk AV Uk £ A
£ A5 Me AE Sste HoR Bt Alud HAlE 23
=23 ARoA 7|FGolAL Aol H, BHRFoF (Root Mean Squared Percentage Error, ©]5} RMSPE)E
45, FFAGFA M= Aol Ei% 7195 Z8R4Hh RMSPEE o 413 £t
o)A, 2842 THH et floh 2o Yoz ¥
A= g Agsta] 271 A7E /45t Table 32 7}
Aol 7]PolH Y 4S5 "L A
4. ESFM2| oI5 TIt
& HoM = AA-AG LG 8= f5 2 AR B 7 gaN 9] A7]3 ke wrlglol et 109
o Hiet Oﬂéiﬂé 7Rt dl5Eo) Hrkd AA H < d=8 g7} 7|zre 2 AAsith webA o gt
9] g 2FS B AT ASA 19 AE &4 9} AE]lQ BAL 20104 187]5E 20199 45774
S &Stk 2 ]’ | 2SS A2 55 Yo o] 10W7t AR7E gAro 7 dtch thS Table 4= 39 H
U ARE G HIULT B 5 QO0R ol2 BT Y 4o] vjet RMSPEOIT. HE4, B7) oluX 2= o
Table 4. RMSPE (%) of key variables
Real Economy
Consumption Investment Export Import Real GDP Employment
1.1 5.5 5.5 5.0 32 0.8
Price
CPI PPIL GDP Deflator Export Price Import Price Wage
1.6 1.0 1.5 2.2 23 2.3
Fiscal Revenue
Corporate Tax Income Tax VAT Property Tax Custom Tax
8.4 9.3 7.5 7.4 11.7
Energy Consumption
Gasoline Diesel Electricity Natural Gas Renewable
3.4 3.6 3.0 8.2 9.1
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Table 5. Carbon rate and ex—post price increase rate in Scenario 1

Energy Gasoline Diesel BC Kerosene Butane
Carbon/Increase W26/1.8 W31/2.3 W37/4.9 W30/3.1 W36/2.6
Energy Propane Anthracite Coal Bituminous Coal Natural Gas Electricity
Carbon/Increase W36/1.9 W30/18.8 W26/21.5 W26/3.6 W6/5.2
1) ex-post price increase rate is based on average price in 2019
Table 6. Carbon rate and ex—post price increase rate in Scenario 2
Energy Gasoline Diesel Natural Gas Electricity
Carbon/Increase W44/3.0 W52/3.9 W43/6.0 W9/8.7

1) ex-post price increase rate is based on average price in 2019
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Table 7. Impulse response to key variables
variables / scenario Scenario 1 Scenario 2 Scenario 3 Scenario 4
GHG emission change rate -1.3 -1.3 -1.3 -1.2
GDP change rate -1.5 -1.7 0 0
PPI change rate 0.8 0.9 1.0 1.1
Energy consumption change rate -1.0 -0.9 0.1 0.3
Three key tax revenue change rate -1.0 -1.1 0.2 0.2
Table 8. Change in tax revenue compared to baseline (billion won)
Scenario 1 Scenario 2 Scenario 3 Scenario 4
Three key tax
(toal/annual average) -19,741 / -2,193 -21,482 / -2,387 3,403 / 378 3,684 / 409
Carbon tax
(toal/annual average) 52,456 / 5,828 57,230 / 6,358 54,126 / 6,014 59,109 / 6,568
Gasoline + Diesel 7,213 12,442 8,096 13,442
Electricity 25,839 38,686 26,266 39,384
Kerosene 701 - 702 -
BC 1,876 - 1,876 -
Butane 1,374 - 1,379 -
Propane 1,154 - 1,199 -
Natural Gas 3,668 6,102 3,801 6,283
Anthracite Coal 2,343 - 2,352 -
Bituminous Coal 8,288 - 8,455 -
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