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Carbon taxation

EU plans to raise the share of green energy by 20 pp. to 45 % by 2030.

Green transition: taxing emissions (tax on the price of brown inputs)
in the brown sector

Green innovation: productive capacity improves

The role of monetary policy
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Textbook endogenous growth model of Romer (1986)

o Final goods producer uses green and brown intermediary goods and
labor:
Ye =Ly “[Xee + Xp,d]

where X5 = [y AL79x&, di for s = {G, B}.

s,t,i stl
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o Final goods producer uses green and brown intermediary goods and
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Textbook endogenous growth model of Romer (1986)

o Final goods producer uses green and brown intermediary goods and

labor:
Y: = L1 Xe.t + Xg.4]

where X5 = [y AL79x&, di for s = {G, B}.

s,t,i stl

@ Brown input is taxed and green input is untaxed (tax revenues are
transferred back to HHs as lump-sum transfers):

PG t 1 PB t ].
== — —-=—(1 .
Pt Oé7 Pt O[( + Tt)
@ Intermediary invests to improve the quality of the good (endogenous
growth):

A1 = Act +XSg A
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Calibration

Calibration

Param.  Description Value Target

B8 time discount factor 0.99 nominal interest rate of 4%

a share of intermediary goods 0.5 share of intermediary goods in data

X constant in innov. function 0.0286 innov. spending-to-GDP ratio of 2%
n constant in discounting 0.075/4  annual corporate discount rate of 7.59
¢ curvature of innov. 0.12 to generate a growth rate of 2 %

Y el. of intert. subst. (EIS) 1.5 common choice in literature

én response to inflation 1.00 following Fornaro and Wolf (2023)
103% response to output gap 0.5 in the ballpark of Fornaro and Wolf (2
13 resp. of wages to labour gap  0.19 following Gali and Gambetti (2020)

A persistence of inflation 0.7 following Gali and Gambetti (262
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Intuition on the mechanism

@ Green input decomposition:
XG,t = XG,t/xB,t * xB,t =(1 + 1) (A=) +1q2/(A=a) [, ¢

@ Profitg ; = markup * xg ¢+ T; Labour: xg = /A=), 4

o Investment Euler: INVG, = [Zt OHJ 1 1+r (Prof/tG t)

T

}C/(l—C)
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@ Profitg ; = markup * xg ¢+ T; Labour: xg = /A=), 4

¢/(1-¢)
o Investment Euler: INVG, = [Zt OHJ 1 1+r (Prof/tG t)}

T

e Growth equation: gg ¢+1 = AGt+1/Ace =1+ XINVé’t T

Lorant Kaszab-Tamas Szoke Green transition in a growth model



The mechanism

Inflation from tor and two-sector models
Benchmar - result

Size of the

Exogenous g h ( ontloaded or backloaded tax).
Endo. vs. h (benchmark calibration)
Endo. vs. Exo (7'& her inflation coefficient, 1.5)
Fiscal subsidy

[RE

Intuition on the mechanism

@ Green input decomposition:
XG,t = XG,t/xB,t * xB,t =(1 + 1) (A=) +1q2/(A=a) [, ¢

@ Profitg ; = markup * xg ¢+ T; Labour: xg = /A=) 4
¢/(1=0)
o Investment Euler: INVG, = [Zt OHJ 1 1+r (Prof/tG t)} T
e Growth equation: gg ¢+1 = AGt+1/Ace =1+ XINVé’t T
o If monetary policy not too restrictive then consumption also higher

(combine bond Euler+int. rate rule).

Lorant Kaszab-Tamas Szoke Green transition in a growth model



The mechanism

Inflation from tor and two-sector models
Benchmar - result

Size of the

Exogenous g h ( ontloaded or backloaded tax).
Endo. vs. h (benchmark calibration)
Endo. vs. Exo (7'& her inflation coefficient, 1.5)
Fiscal subsidy

[RE

Intuition on the mechanism

@ Green input decomposition:
XG,t = XG,t/xB,t * xB,t =(1 + 1) (A=) +1q2/(A=a) [, ¢

@ Profitg ; = markup * xg ¢+ T; Labour: xg = /A=) 4
¢/(1=0)
o Investment Euler: INVG, = [Zt OHJ 1 1+r (Prof/tG t)} T
e Growth equation: gg ¢+1 = AGt+1/Ace =1+ XINVé’t T
o If monetary policy not too restrictive then consumption also higher
(combine bond Euler+int. rate rule).
o Vi =Gt +INVG: T +x6,t T +xB,t 4 -

Lorant Kaszab-Tamas Szoke Green transition in a growth model



The mechanism
Inflation from o ector and two-sector models

g (front|01d(=d or backloaded tax).
Endo. vs. growth (benchmark calibration)
Endo. vs. Exo. (higher inflation coefficient, 1.5)
Fiscal subsidy

[RE

Intuition on the mechanism
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XG,t = XG,t/xB,t * xB,t =(1 + 1) (A=) +1q2/(A=a) [, ¢
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One-sector and two-sector inflation

- C W _ o (L)
o Nominal wage rule: - = G ( L) 17,

@ One sector model (all intermediary inputs are brown):
M — Wi PB,t i-a i
W1 \ PB,t-1 Gt

where WVthl is wage inflation, pg = é(l + 7¢) is the price of the

brown input including markup and taxes, and G; is the growth rate.
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One-sector and two-sector inflation

3
@ Nominal wage rule: W— = G( ) Ht%\fl
@ One sector model (all intermediary inputs are brown):
M — Wi PB,t e
f=— | =5 =
Wi_1 PB,t—1 Gt

where WVthl is wage inflation, pg = é(l + 7¢) is the price of the

brown input including markup and taxes, and G; is the growth rate.

@ Two-sector model (green and brown inputs):

Wi AG,t—l + AB,t—l(apB7t_1)_ﬁ
Wiy Agt+ Agt(app:) T

where Ag: and Ag; are the productivities of the green and brown
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Summary

Summary

@ Green transition is not painful as long as monetary policy is not
putting high weight on inflation

With higher weight on inflation green transition still expansive with
green innovation.

Higher final tax rate implies higher final share of green inputs

Fiscal policy has limited scope: business protecting subsidies.

Our main message survives in the medium-size model of Boehl et al.
2024 and less sensitive to inflation coefficient there
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