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ABSTRACT

This paper analyzes the macroeconomic effects of carbon and energy taxes using an R&D-based endogenous growth model that

includes carbon reduction technology. We compare a scenario in which a government develops carbon reduction technology with

one in which a private firm is in charge. We find that an energy tax is more effective when a government develops carbon reduction

technology, while a carbon tax is better when a private firm develops reduction technology. In addition, degree of carbon emission

clasticity causes the difference between the scenarios. Even in an economy with only a carbon tax, the degree of carbon emission

elasticity greatly influences the economic growth rate and social welfare. This finding implies that policy design should consider

carbon emission elasticity if carbon and energy taxes are introduced simultaneously.
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Table 1. Equilibrium conditions for all scenarios
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T=L{(1=mdr—s) (Eq31)

Fullerton and Kim (2008), Chu and Lai (2014)°f 42}
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Table 2. Equilibrium conditions for GA Scenario
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(Eq.32)
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K *
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Table 3. Equilibrium conditions for PA Scenario
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Table 4. Equilibrium conditions for PAR Scenario
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Table 2 ~ Table 4914 P v vure -0 = Tp(: %) 7+
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A AN&o] S7tstol et T, 3hE FAA7|HA 5L g
A7F WiEEE FAE vttt

AU e 7t 42 AL AnEE HE bR ek o
z}o]7} W3t GA , PAR AU QoA o] H A &9
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Table 5. Baseline parameters

Parameter | Value Parameter | Value Parameter | Value
e 0.24 8 0.67 b 0.04
o L5 o 0.05 I 15
€ 1.7 n 0.7 m 1.8
vy 0.77 0 0.35 0 0.01
T 0.16 ¢ 0.06 T, 30

Chu and Lai (2014)%= Table 59] 25 & v, a, b, n&
Fullerton and Kim (2008)E., o, 3, p= Lucas (1990),

7) B QdFLo]AE Chu and Lai (2014)914] A3 vj&EAl e

AARE HILXINS] THESnt 24 163
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8) Hrof FA|Z 9l Y& Nordhaus (1994)2} Fullerton and Kim (2008)& 2315}7] vRg.
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10) Fullerton and Kim (2008)2 1/¢ 3o H9E 0.6~092 A ASH v} 9lEdl, Chu and Lai (2014)= ©]E &3] 1/e=0.6<
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SW =1 {<

1—0o

1—a)g —p

Gy =l —mn'(P) ~ g K, (Eq.35)

Fig. 12 AUg|od AAGGETL &
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At}
19 23E 457 Yol o9l A& 15| ®EAk

0 oz,
(]
;\
il

BN

R =1P (Eq.36)
R, =r.mE=1mP"H (Eq.37)

(Eq.36) ~ (EqQ37)°1A R, RS 7t7F ELAA] %93} o
YUAA 9l et = o] 1% Adzas s
A (Eq.38) ~ (Eq.39)9F 2t

InR,=In7,+InP (Eq.38)

InR, =In7, +lnm+(1/e)ln P+InH (Eq.39)
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Fig. 1. Economic growth rate by energy tax ratio by scenario
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Fig. 2. Social welfare by energy tax ratio by scenario
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Fig. 7. Carbon tax revenue, labor (R&D), and subsidy ratio by emission elasticity by scenario

Table 6. Main results by emission elasticity by scenario

GA: Economic growth rate and social welfare decline as emission elasticity increases.
PA: Economic growth rate and social welfare increase as emission elasticity increases.
PAR: Economic growth rate and social welfare are constant regardless of emission elasticity.

— The size of emission elasticity has a great influence on economic growth rate and social welfare.
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WS & o2 AARECl & & Qv wd
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£ BYAA B4t £8 2t |E 4 oty wd
Hot J8]1 2 dt= Chu and Lai (2014)949] A+ 2
I el BE FLRo AFoF 9l Chu and Lai
(2014)%} 5L B4 HESIIARE 4l = ARE
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= ofN it
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O] =t 2022 Hiel=r WAL Q= AT AT A
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