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Overview

The growing share of renewables is increasingly leading to an imbalance of energy supply and demand in the regional
and local electricity distribution grids. Accordingly, the need for flexibility in grid balancing is also growing. While a
balancing energy market with ancillary services providing flexibility in the transmission grid is already established,
regional flexibility markets involving residential households are still in a research stage. Currently, grid operators have
a limited possibility to request flexibility on a regional or local stage. One solution could be regional flexibility markets
(RFMs) for trading flexibility. Initial studies on RFMs show that economic design parameters are important
(Mengelkamp et al., 2019), but also intrinsic participation factors such as community identity, affinity to technology
and the importance of green products play a role (Mengelkamp et al., 2018).

Richter and Pollitt (2018) investigated residential preferences for electricity service contracts. They suggest a fixed
and transaction based payment to compensate remote monitoring and control of appliances by the service provider.
Evidence for usage implications and controllability is given in Kubli et al. (2018). They investigated the co-creation
of flexibility by households and found a lower willingness to provide flexibility by heat pump users compared to users
of PV+storage and battery electric vehicles. In contrast, Ruokamo et al. (2019) found a lower sensitivity to restrictions
in electric heating than for restrictions in electricity usage of household appliances e.g. dishwashers, washing machines
and tumble dryers. Based on their findings, it seems reasonable to integrate in particular heat pumps into RFMs.
Therefore, in this paper we investigate household preferences for integrating heat pumps in RFMs and whether these
preferences are affected by the provision of different information to the households such as information on the
reduction of grid expansion needs and environmental protection. Thereby, we focus on a number of contract modalities
for providing flexibility such as monthly compensation, frequency of calls and other service attributes.

Methods

We are carrying out an empirical study. In January 2020 we started to contact customers of a big distribution grid
operater in Hesse, Germany, who already own a renewable power plant. In total, 40.000 customers will be contacted.
We expect the data collection to be finished at the end of February 2020. The survey is conducted online, using the
surveytool QuestionPro. In addition to questions on socio demographic characteristics, environmental attitudes and
economic preferences, the survey includes a stated choice experiment in order to determine preferences for providing
net-benefiting flexibility with heat pumps.

The choice experiment consists of five attributes: i) monthly compensation, ii) maximum number of flexibility calls
per month, iii) guaranteed minimum room temperature in case of a call, iv) frequency of information provision about
the occurred calls and v) personal influence on the interruption of calls. Each choice set captures three unlabeled
alternatives (or rather contracts) and an optout option, i.e. “I choose non of these options”. In total, each respondent
has to answer six choice sets. The choices of the respondents in each choice set will show what tradeoffs they have
made between each attribute and thus reveal their preferences for the different attributes. In addition, we use different
information treatments in order to determine the effects of additional information on the choice preferences. Buryk et
al. (2015) show that additional information on the environment has an impact on the choice preferences for dynamic
tariffs. Therefore we implemented two information treatments about the reduction of grid expansion needs and the
importance of environmental protection.

For our analysis, we will use mixed logit models (MLM) which are more flexible than e.g. multinomial or conditional
logit models. By this, we will get evidence for the preferences and prices of requested flexibility from residential
heating systems. Altogether, our investigations allow us to determine the preferences for the provision of flexibility
via heat pumps in RFMs and to examine whether certain information flows have an additional influence on these
preferences.



Results

We expect insights into the preferences of residential customers who could potentially participate with their heat
pumps in RFMs and offer flexibility by increasing or decreasing their demand of electric heating. Based on previous
studies, we expect that a decrease in the guaranteed minimum room temperature and an increase in the maximum
number of flexibility calls per month have a negative effect on flexibility offers, whereas a higher personal influence
on the interruption of a call, a higher frequency of information provision about the occurred calls and a higher monthly
compensation are positively related to flexibility offers. Further, according to the findings from Buryk et al. (2015),
the information treatments on the reduction of grid expansion needs and the importance of environmental protection
via renewable energy production should positively affect the provision of residential flexibility in RFMs.

Conclusions

With an increasing market penetration of heat pumps in residential buildings the electricity demand raises. However,
this also enhances the potential to use flexibility of residential costumers in the heating sector. In our study we
contribute to overcome the problem of matching demand and supply in regional and local distribution grids. To
encourage residential customers to particitpate in RFMs, it is crucial to analyse their preferences for heating in
conjunction with flexibility requests. Therefore, our results will help to answer the questions of willingness to
participate in RFMs and the required contract design in order to motivate customers to provide flexibility.
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