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Key questions:
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1. Are consumers capable of being flexible ?
Engineering

2. Is it profitable for consumers to provide flexibility ?
Economics and Operations Research

3. Are consumers willing to be flexible ?
Game Theory and Behavioral Economics
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1. Motivation - Wind Power Forecasts

2. System Balance – An Analogy

3. Flexible Consumers – 3 examples

4. Recent Paper - Flexibility Gap



1. Wind Power Forecasts
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L. Herre et al., "Exploring Wind Power Prognosis Data on Nord Pool: The Case of Sweden and Denmark,“ IET Renewable Power Generation, 2019.



1. Wind Power Forecasts
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• Intermittent Renewables

• Uncertain forecasts

Demand

Solar

Wind



1. Wind Power Forecasts
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Det gick inte att hitta bilddelen med relations-ID rId3 i filen.

L. Herre et al., "Exploring Wind Power Prognosis Data on Nord Pool: The Case of Sweden and Denmark,“ IET Renewable Power Generation, 2019.



2. Balance: Production = Consumption
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2. Keeping the balance - An Analogy
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Normal Operation No Inertia Blackout



2. Rowing Boat
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2. Sweden Today
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2. Sweden Target
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3. Flexible Consumers
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Energy Flexibility
• Valley filling
• Peak Shaving
• Energy Efficiency

Power Flexibility
• Balancing: FCR-N/-D
• Strategic Reserve

2
1

3



3. Flexible Consumers
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Electric Heating/Cooling
7.4 GW Flexibility
in Sweden

Electric Vehicles
Cost savings: 
50% (NO)   50-100% (SE)

Pulp and Paper Mill
15% of SE el. consumption
Cost savings: 2.3-7.4%



Recent Paper: 
Flexibility Gap
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Lead Time ??                            ??
L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or 
Later – Impact of Market Timing on Social Welfare of 
Flexible Consumers," in Preparation, 2020.



Demand Response Programs and Market Timing
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L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or Later – Impact of Market 
Timing on Social Welfare of Flexible Consumers," in Preparation, 2020.



Definition: Lead Time Window
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L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or Later – Impact of Market 
Timing on Social Welfare of Flexible Consumers," in Preparation, 2020.



Stated Sensitivity: Pilot Project Review
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L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or Later – Impact of Market 
Timing on Social Welfare of Flexible Consumers," in Preparation, 2020.



• When costs are immediate, you tend to procrastinate; if you are aware you will procrastinate 
in the future, that makes you perceive it as more costly to procrastinate now. 

• When rewards are immediate, you tend to preproperate; if you are aware you will 
preproperate in the future, that makes you perceive it as less costly to preproperate now. 

Possible Explanation
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• When costs are immediate, you tend to procrastinate; if you are aware you will procrastinate 
in the future, that makes you perceive it as more costly to procrastinate now. 

• When rewards are immediate, you tend to preproperate; if you are aware you will 
preproperate in the future, that makes you perceive it as less costly to preproperate now. 

O’Donoughe
and Rabin, 
“Doing It Now 
or Later”, 1999

Immediate 
cost of 
commitment
/discomfort

Immediate 
reward of 
financial 
compensation

L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or Later – Impact of Market Timing on Social Welfare of Flexible Consumers," in Preparation, 2020.



Measured Response: Survey Data
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• 400 respondents
• Mälarenergi (DSO) customers

L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or Later – Impact of Market 
Timing on Social Welfare of Flexible Consumers," in Preparation, 2020.



Stated and Measured Price Sensitivity
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Tommy

Pilot 
Projects

L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or Later – Impact of Market 
Timing on Social Welfare of Flexible Consumers," in Preparation, 2020.



Questions and Discussion
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• What is the reason for the 
difference between stated
and measured price
sensitivity?

• How will this difference affect
consumers in practise?

• How is consumer flexibility
used today?

• How does the uncertainty in 
price sensitivity affect energy
companies?L. Herre, T. Kovala, L. Söder, C. Lindh, “Flexibility Now or Later – Impact of Market 

Timing on Social Welfare of Flexible Consumers," in Preparation, 2020.
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