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Global economic response

Middelanis et al. (2021). ERL. Kuhla et al. (2021). ERL. Willner et al. (2018). NatClimChange.
Middelanis et al. (2022). ERL. Kuhla et al. (2021). ERL.
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Global economic response under stress
Middelanis et al. (2023). ERL.
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The Acclimate model
Otto et al. (2017). JEDC.
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Myopic agents:
> Producers: 26 economic sectors
> Consumers: 1 per region

268 regions, daily time steps

Local economic shocks A(t)
€ Disequilibrium
¢ Endogenous prices

Local optimization principles



Simulating indirect impacts under global economic stress
Middelanis et al. (2023). ERL.

unstressed stressed

Based on stringency s [Hale et al. (2021)] :

Apisi (D= max {0, min{1, 1-(Asxo) (£)}}=
max {O, min{l, = Eltc=o As (k) - a(t—k)}},

Abl:unstr(t) =1

with response function g (t) = o - e7 /7

Asc:unstr(t) = /\sc:str (t) = /\bl:str (t) ’ /\extremes (t)
Aptunstr () € Aprtremes (£) from Kuhla et al. (2021),
A oxtremes () based on climate model projections [ISIMIP2b]
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Increasing consumption losses
Middelanis et al. (2023). ERL.

» Loss increase in all (aggregate)
regions

> Losses triple in China, double in the US and
L increase by about one third in the EU
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Stronger price response under global stress
Middelanis et al. (2023). ERL.

> Seasonal consumption price increase

> Global stress intensifies price response
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> Price gap between scenarios determines
consumption loss increase
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Aggravated scarcity due to reduced supply capacity

Middelanis et al. (2023). ERL.
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Similar compensation demand in both
scenarios

Reduced supply capacity due to global stress
in stressed scenario

Aggravated supply-demand mismatch
causes higher prices

Compensation for both direct and remote
losses
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Take home messages
Middelanis et al. (2023). ERL.

> Extreme events:
> Local economic impacts can spread in the supply chain network
> Resulting price increases cause consumption losses
> Regions can be exposed indirectly via their trade relations

» Under global economic stress:
> Consumption losses increase strongly
> Intensified price response due to reduced supply capacity
> Regional differences due to different direct and indirect exposure
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