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Flexibility and welfare distribution

Do flexibility solutions alter the allocative efficiency between generators and distributors
in electricity systems under RPS and ETS?
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Curtailment of renewables, overgeneration. 1 costs
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GWh Flat duck strategies
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GWh Fat duck strategies
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Higher frequency of negative prices

December 2018 - May 2019
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Weather anomalies + 40% renewable shares vs 32%
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COVID-19 exogenous shock

—Germany ——Australia —Nigeria Us Brazil —Russia —— China
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— Demand Nuclear Woft December 2018 - May 2019
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Net load

Panel A: 01.01.-10.03

Panel B: 11.03.-31.05
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J net load both lose

T both lose during the day
The gap reduced, but both ended up worst off

Positive effects overriden by negative effects
Panel A: 11.03 - 31.05

Panel A: 23.12 - 10.03
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Post-COVID-19 pass-through fuel costs ~ 1

Higher price elasticity of demand during the day

Panel A: 23.12 - 10.03

Panel B: 11.03 - 31.05
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Post-COVID-19 pass-through CO, costs not as sensible to this type of flexibility

Panel A: 23.12 - 10.03

Panel B: 11.03 - 31.05
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1 22% GHG

Average million tCO2 emissions
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emissions, lignite share lower by 8%
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Fuel prices*——  Fuel costs

ETS —— COzpr\i:\es-*\—' CO2 costs

Day-ahead

N \_[a\mplng costs electricity prices

max [T = (pr —cj)Misj(pesXjur €63 0)
RPS !

Flexibility — 03¢

cxplapy + BX;0)

2 —— f(e.|0)de
Le S erplope + BX)

Plu = lom, 5, %) = [
Temperature®

7777 Shares @ = p— i — Wi
(ye=1) &y = 8 —BXy+ap,

£(o)= [l/NZ,,r,-,Zﬁ}

75
Total & disentangled VN O
pass-through ming(0) = N’g(c) We(o)
l PS= ):Pn s
i
Welfare

o log(1 + ¥exp[=BXi + atpi + i)
=W

distribution cs = @

Gloria Colmen Flexibility and welfare




Discussion
@ CO; pass-through rigidity to flexibility market stability reserve

@ With storage, trivial marginal unit costs if off-peak = peak? Incentives for
investment

@ Persistent pattern?

@ Daily routines changed 1 residential consumption, | industrial consumption
dropped (Cicala, 2020)

@ 22% of all full work days after COVID-19 at home, 2.4% higher productivity
(Bloom, 2020)

@ Consumption patterns in demand similar in Germany similar to the US
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Thank you!
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Literature

@ Stochastic-discrete choices: Doraszelski et al (2018), Conlon and Gortmaker (2019)
— COVID-19 exogenous shock affecting intermittent endogenous price formation
— Technology as source of product differentiation
— It does not requires bid data
— One step supply and demand equilibrium estimation, GMM
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@ Pass through and welfare: Ganapati, Shapiro & Walker (2017), Cludius et al (2014),
Weyl & Fabinger (2013), Hirth & Ueckerdt (2013)
— Theory and drivers of the incidence of carbon taxes, RPS
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@ Flexibility solutions: NREL (2008, 2015), Elkasrawy & Venkatesh (2020), Wohlfarth et al
(2020), Hou et al (2019)
— Demand and supply sides
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