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Research question

What are the gender distributive effects of climate policy?
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Motivation

• A worldwide consensus stresses the need for ambitious climate
policy

• Increasing attention given to the distributive effects of climate
policy
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Stylized facts

France : farms and firms engaged in organic production since 1995
Source : Agence Bio, 2020

M. T. Benkhodja, Johan Gustafsson, Xiaofei Ma, Junior Maih

The gender distributive effects of climate policy 6 / 45



Introduction Literature review The model Results Welfare analysis Conclusions Technical appendix

Stylized facts

Evolution of organic farms in France Source : Agence Bio, 2020
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Stylized facts

Market repartition of organic goods in EU, 2019

Source : Agence Bio, 2020
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Stylized facts

France : consumption of organic products by gender, December 2021

Source : Agence Bio, 2022
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Background

• Our paper follows from two observations:
• Gender differences in environmental and ecological awareness

regarding consumption.5
• Women, on average, have a comparative advantage in less

carbon-intense sectors.6

• Likely that climate policy and the green transition will affect
men and women differently.

5e.g., Bravo et al. (2013), Sanchéz et al. (2016) OECD (2021)
6e.g., Fan and Lui (2003), Somuncu (2024), our data
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Question

Will environmental policies influence the gender income inequalities
?
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Key findings

The green transition can reduce gender-based income inequality
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Literature review

• Distributional effects of environmental policy:
• Cremer et al. (2003)
• Aubert et al. (2019)
• Douenne et al. (2023)

• Accounting for employment effects:
• Yamazaki (2017)
• Curtis (2018)

• Gender effects:
• Somuncu (2023)
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Our contribution

We study the distributional effects between men and women of
climate policy, accounting for both consumption and employment
channels.
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Our approach

• Build a structural model that includes:
• gender heterogeneity in consumption and occupation choice
• firm heterogeneity in emission intensity

• Environmental Dynamic Stochastic General Equilibrium
(E-DSGE) model

• Calibrate the model to the French economy
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Model

• Two production sectors with stochastic TFP
• Carbon-intense ("brown") goods
• Carbon-neutral ("green") goods

• Male and female individuals
• Consume a composite of green and brown goods
• Works in both sectors

• Government
• Un-anticipated climate policy shocks
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Environmental policies

Following Benkhodja et al.(2022) & (2023) :

• Carbon tax
• Labor cost subsidy for green firms
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Model illustration
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Calibration

Table 1. Calibration of structural parameters
Description Parameters Values Source
The subjective discount factor β 0.997 steady state interest rate of 1.2%
The inverse of the elasticity of intertemporal substitution of consumption γ 0.5 [Gruber, 2013]
The inverse of the wage elasticity of labor supply σ 2 [Chetty et al., 2011]
The weight of labor in households’ utility function χ 61.67 steady state labor supply intensity of 0.33
The weight of green goods in the female’s consumption basket µf,c 0.2 French data
The weight of green goods in the male’s consumption basket µm,c 0.1 French data
Male elasticity of substitution between different types of consumption goods ϵm,c 10 Author’s assumption
Female elasticity of substitution between different types of consumption goods ϵf,c 15 Author’s assumption
The payroll tax rates in green and brown sectors ω 0.3 French data
Carbon tax rate τe 0.009 [Benkhodja et al., 2023]
The proportion of female workers in the green sector µf,g,h 0.63 French data
The proportion of female workers in the brown sector µf,b,h 0.24 French data
Constant elasticity of substitution between female/male labor in green sector ϵg,h 100 Author’s assumption
Constant elasticity of substitution between female/male labor in brown sector ϵb,h 100 Author’s assumption
The level of emissions per unit of production φ 0.002 Author’s calibration
First technological parameter of abatement cost ψ1 0.002 Author’s calibration
Second technological parameters of abatement cost ψ2 2.8 [Annicchiarico and Di Dio, 2015]
Constant in damage function d0 1.3950× 10−3 [Heutel, 2012]
Linear term in damage function d1 −6.6722× 10−6 [Heutel, 2012]
Quadratic term in damage function d2 1.4647× 10−8 [Heutel, 2012]
The pollution depreciation rate δx 0.0035 [Carattini et al., 2021]
Labor mobility costs for females ϕf 0.01 Author’s assumption
Labor mobility costs for males ϕm 0.01 Author’s assumption
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+1pp Positive green productivity shock
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+1pp Positive green productivity shock
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+1pp Positive shock to carbon tax
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+1pp Positive shock to carbon tax
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+1pp Labor cost subsidy for green firms
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+1pp Labor cost subsidy for green firms
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Welfare analysis

Table: Welfare analysis, % deviation from baseline
female male

+1pp green TFP shock +76.8 +32.8
+1pp carbon tax −5.48E − 05 −1.34E − 04

+1pp labor cost subsidy for green firms −17.1 −64.7
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Conclusions

Environmental policies help reducing the income gap between
female and male workers.
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Appendix: Emissions and abatement

As in Heutel (2012), we assume that the pollution caused by firms
affects negatively output through the following damage function:

d(xt) = d0 + d1xt + d2x
2
t ,

Where the emissions stock evolve according to the following
process:

xt = (1− δx)xt−1 + et + erowt

where δx is the pollution decay rate, et the level of domestic
emissions, and erowt the emissions in the rest of the world.
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Appendix: Emissions and abatement

The level of domestic emissions depends on the output and of the
abatement effort ηt

et = φ(1− ηt)Yb,t, (1)

The emission in the rest of the world is assumed to follow an AR
process. That is,

log(erowt ) = (1− ρerowt ) log(erow) + ρerowt log(erowt−1) + ϵerowt . (2)
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Individuals

Each gender type i have preferences over consumption and labor
supply:

E0

∞∑
t=0

βt

{
C1−γ
i,t

1− γ
− χ

H1+σ
i,t

1 + σ

}
, (3)

where total consumption is a composite of green (g) and brown
(b) goods:

Ci,t =
(
µ
1/ϵi,c
i,c C

(ϵi,c−1)/ϵi,c
i,g,t + (1− µi,c)

1/ϵi,cC
(ϵi,c−1)/ϵi,c
i,b,t

)ϵi,c/(ϵi,c−1)
.

(4)
and labor is perfectly mobile between green and brown firms:

Hi,t = Hi,g,t +Hi,b,t, (5)
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Individuals

Capital markets are completely missing. So the budget constraint
of each individual is:

Ci,b,t + Pg,tCi,g,t ≤ (1− ω)Wi,tHi,t + Ti,t (6)

That is, the trade-offs are entirely instantaneous.
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Green sector

The firm maximizes profits:

max
Hf,g,t,Hm,g,t

Pg,tYg,t −Wf,tHf,g,t −Wm,tHm,g,t (7)

where output is a linear function of labor:

Yg,t = Ag,tHg,t, (8)

and technology follows a stochastic process:

log(Ag,t) = (1− ρAg) log(Ag) + ρAg log(Ag,t−1) + ϵAg,t ,
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Green sector

The green firm employs male and female workers such that the
value of the marginal products are equal to their wage rates.

Wf,t = Pg,tMPHf,g,t (9)
Wm,t = Pg,tMPHm,g,t (10)
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Brown sector

Output is linear in labor Hb,t:

Yb,t = Ab,tHb,t, (11)

The variable Ab,t is a technology specific to the brown sector and
is defined as:

Ab,t = (1− d(xt−1))ab,t,

where d is an environmental damage function which affects
productivity negatively. xt represents the emission stock.
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Brown sector

The productivity shock ab,t follows a stochastic process that is
given by:

log(ab,t) = (1− ρab) log(ab) + ρab log(ab,t−1) + ϵab,t , (12)
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Emissions and abatement

Abatement costs Zt are a function of the abatement effort ηt and
output. It takes the following form:

Zt = ψ1ηt
ψ2Yb,t,

Polluting firms are taxed by the government depending on the level
of domestic emissions τe,tet where τe,t represents the carbon-tax.
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Brown sector

The polluting firm maximizes its profits:

max
Hf,b,t,Hm,b,t,ηt

Yb,t − Zt − τe,tet −Wb,tHb,t (13)

Labor demand and abatement effort are given by:

Wf,t = Ab,tMPHf,b,t (14)
Wm,t = Ab,tMPHm,b,t (15)

ηt =

(
τeφ

ψ1ψ2

) 1
ψ2−1

(16)
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Government

The budget constraint of the public sector is given by:

Tt = τe,tet + ω(Wf,tHf,t +Wm,tHm,t) (17)

That is, revenue from carbon and payroll taxes finance lump-sum
transfers.
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Market clearing

In equilibrium, we have market clearing in green and brown goods
markets:

Cg,t = Yg,t, (18)
Cb,t = Yb,t. (19)

Market clearing in different labor markets:

Hf,t = Hf,g,t +Hf,b,t (20)
Hm,t = Hm,g,t +Hm,b,t (21)
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