
Model - Households

U(ct, 1− ht;St) =

{
µ
[
cαt (1− ht)1−α]φ + (1− µ)(1/St)φ

}(1−η)/φ
− 1

1− η

max
{ct,ht,kt+1}

E
∞∑
t=0

βtAutu(ct, 1− ht;St)

subject to

ct(1 + τct) +Axtxt(1 + τxt) = wtht(1 − τht) + (1 − τkt)(rt − δ)kt + δkt + ψt

Model - Firms (Final)
Firms maximize profits

max
Kt,Ht,Et

Π1 = {Yt − wtHt − rtKt − ptEt}

s.t. Yt = (AktKt)θk(AktHt)θh(AetEt)θe

Solve for p = ∂Y/∂E and invert it for energy demand

E(pt) ≡ Et = pθe−1
t A−1

et

[
θeAet(AktKt)θk(AktHt)θh

] 1
1−θe

Model - Firms (Intermediate)

• Price takers in the input markets

• Monopolistically competitive in the output market

max
pt

Π2 = {(pt − τdtξ)E(pt)− E(pt)}

Transform final goods into intermediate goods through their unique monopolistic blueprints, sold back
as final goods.

∂E(·)
∂p

(pt − τdtξ − 1) = −E(pt)

∂E(·)/∂p = (θe − 1)A−1
et p

θe−2
t

[
θeAet(AktKt)θk(AktHt)θh

] 1
1−θe

Model - Firms (Intermediate)

∂E(·)
∂p

(pt − τdtξ − 1) = −E(pt)

Solving this out, the supply of energy is given by

P(θe, τd, ξ) ≡
(

1
1− θe

)(
1
pt

)θe
(pt − τdtξ − 1) + 1 = 0

Substituting this into the marginal product of energy, solved for energy, the equilibrium condition for
energy is

Et = P(θe, τd, ξ)θe−1A−1
et

[
θeAet(AktKt)θk(AktHt)θh

] 1
1−θe

Equilibrium
We have {Ct, Ht,Kt, Et, St}, so we need 5 equations

• Intertemporal Euler identifies Ct

• Intratemporal Euler identifies Ht
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• Budget constraint identifies Kt

• Energy demand identifies Et

• Pollution identity St = ξEt identifies St
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