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What this paper is doing

Build a tractable, multi-regional dynamic model with rich
heterogeneity and a climate module based on GHKT (2014, ECTA).

® Key assumptions:
@ Deterministic.
® Logarithmic utility.
® Autarky.

e Important: Global negative externality of carbon emissions.

® Focus on suboptimal climate policies = deviate from Pigou.

Three quantitative experiments:

@ Lrrors and prudent policy = Better to overestimate climate change
than underestimate it!

® Global taxes vs regional taxes = Big welfare losses of regional taxes.

® Green energy potential? = not very promising!
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[AMs and parameter uncertainty

Climate module:
® Economic activity generates emissions = stock of emissions increases
temperature (climate sensitivity).

® Increased temperature = harmful to economic activity (damage
sensitivity).

Composite parameter v that captures these two sensitivities

Ay =exp(zig — 7i.0S1-1)

Aji: regional TFP, S; stock of carbon.

Substantial uncertainty about both climate sensitivity and damage
sensitivity.



Barnett, Brock and Hansen, 2020

Pricing Uncertainty Induced by Climate Change
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Experiment I: Errors and Prudent policy

® Acknowledge parameter uncertainty using two scenarios:

@ Calculate global policy assuming the worst-case scenario of high climate
and damage sensitivity.

® Calculate global policy assuming the best-case scenario of low climate
and damage sensitivity.

® Errors:

® Welfare losses of worst-case policy when the best-case scenario happens
(overestimating climate change).

® Welfare losses of best-case policy when the worst-case scenario happens
(underestimating climate change).

® Result: better err on the side of caution and overestimate climate
change.

® Connect to literature on ambiguity aversion and minimax regret
(max-min utility, Hansen and Sargent, optimal policy under ambiguity
ete).



Global versus regional taxes in a simple model

e Experiment II: regional policies may entail substantial welfare losses.



Global versus regional taxes in a simple model

e Experiment II: regional policies may entail substantial welfare losses.

¢ Illustrate with a toy model (inspired by Daniel et al 2019) the basic
qualitative tradeoffs for a policymaker.



Global versus regional taxes in a simple model

e Experiment II: regional policies may entail substantial welfare losses.

¢ Illustrate with a toy model (inspired by Daniel et al 2019) the basic
qualitative tradeoffs for a policymaker.

® (Contrast global to optimal regional policies.



Global versus regional taxes in a simple model

e Experiment II: regional policies may entail substantial welfare losses.

¢ Illustrate with a toy model (inspired by Daniel et al 2019) the basic
qualitative tradeoffs for a policymaker.

® (Contrast global to optimal regional policies.

® Each country has a deterministic endowment {e}}:,,i =1,..., N.



Global versus regional taxes in a simple model

Experiment II: regional policies may entail substantial welfare losses.

Nlustrate with a toy model (inspired by Daniel et al 2019) the basic
qualitative tradeoffs for a policymaker.

Contrast global to optimal regional policies.
Each country has a deterministic endowment {e}}:,,i =1,...,N.

Mitigation: each country invests in mitigation i which has country
specific resource costs k*(x})e}, K% >0



Global versus regional taxes in a simple model

Experiment II: regional policies may entail substantial welfare losses.

Nlustrate with a toy model (inspired by Daniel et al 2019) the basic
qualitative tradeoffs for a policymaker.

Contrast global to optimal regional policies.
Each country has a deterministic endowment {e}}:,,i =1,...,N.

Mitigation: each country invests in mitigation i which has country
specific resource costs k*(x})e}, K% >0

Let y: stock of carbon emissions with LoM:

yr = F(ys—1, 21, ., xs ), with F, >0,F, <0



Global versus regional taxes in a simple model

e Experiment II: regional policies may entail substantial welfare losses.

¢ Illustrate with a toy model (inspired by Daniel et al 2019) the basic
qualitative tradeoffs for a policymaker.

® (Contrast global to optimal regional policies.
® Each country has a deterministic endowment {e}}:,,i =1,..., N.

® Mitigation: each country invests in mitigation i which has country
specific resource costs x*(z})ey, k%, >0

® Let y;: stock of carbon emissions with LoM:

yr = F(ys—1, 21, ., xs ), with F, >0,F, <0

* Damages for i: D(y;)e} with D} > 0. Depend on global stock (source
of externality).



Global versus regional taxes in a simple model

e Experiment II: regional policies may entail substantial welfare losses.

¢ Illustrate with a toy model (inspired by Daniel et al 2019) the basic
qualitative tradeoffs for a policymaker.

® (Contrast global to optimal regional policies.
® Each country has a deterministic endowment {e}}:,,i =1,..., N.

® Mitigation: each country invests in mitigation i which has country
specific resource costs x*(z})ey, k%, >0

® Let y;: stock of carbon emissions with LoM:

yr = F(ys—1, 21, ., xs ), with F, >0,F, <0

* Damages for i: D(y;)e} with D} > 0. Depend on global stock (source
of externality).

® y; is durable, “bad” and has non-rival elements (“public bad”).
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@ Global social planner (first-best):

max 33w
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subject to
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Global optimality

® Consumption efficiency:

= = —Vi,j 6
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® Intratemporal mitigation efficiency:
"‘ch (mt)et in,t Vi, j (7)
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¢ Intertemporal mitigation efficiency (SCC):

total marginal damage
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Regional optimality - Autarky

¢ Consumption efficiency: Ratio of marginal utilities not constant over
time.

¢ Intratemporal efficiency: mitigation technologies are not efficiently
employed across countries 1,
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e Intertemporal efficiency: Shadow costs of emissions are not equalized:
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@ Different IMRS

® Ignore effect of mitigation =} on countries j # i.
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Future directions

® Details about the first-best policy (correction of global externality) and
the experiments.

® Robustness checks: logarithmic utility (oil supply myopic, constant
savings rate).

® Uncertainty?
® Uncertainty/ambiguity as in Barnett-Brock-Hansen and design of
policy?
® Long-run risks and Epstein-Zin-Weil (EZW) preferences? high SCC
(Cai and Lontzek, JPE 2019, Bansal et al 2019).
® Second-best policy?
® Ramsey climate policy and distortionary taxation (Barrage, 2019).
® Ramsey taxation with EZW preferences (Karantounias, 2018): very

different dynamics, taz-smoothing is not optimal, back-loading of
distortion, persistence etc.

® Ramsey taxation in a DICE model with EZW preferences? Open
question.



Great paper. Thanks for listening!



