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Overview
Electrical power generating capacity based on weather-dependent renewable energy sources, such as wind and solar, is being installed world-wide to meet total energy demand and mitigate emissions of greenhouse gases.  A higher share of intermittent power generation raises concerns over to what degree the capacity can adjust to satisfy real-time demand as conventionally done. To accomplish a safe and secure supply of electricity in the face of increasing penetration of intermittent production capacity, more flexible resources on the demand side may have to be utilized. Part of these flexible resources are to be found in the residential sector. Although this sector is small in terms of electricity demand, its contribution to hourly demand fluctuations is significant and demand-side management (DSM) programs may play an important role in future electricity markets. In Sweden, most households are not currently involved in DSM-programs and do not have electricity contracts based on real-time pricing (RTP), leaving limited or no scope to influence peak demand through price signals (Vesterberg and Krishnamurthy, 2016). 

Previous studies find that a large share of Swedish households is not willing to accept load control even if paid a notable compensation (Broberg and Persson, 2016). We contribute to the literature by studying the effect from a pro-environmental framing emphasizing environmental benefits on stated preferences for curtailment actions related to electricity use at the Swedish household level. The curtailment actions are designed as demand side management (DSM) contracts on behaviour-oriented activities rather than automatization. We hypothesize that a pro-environmental framing of curtailment activities can encourage customers to opt in and accept a stricter load control during peak demand hours given the same economic incentives. The environmental psychology literature is a source of inspiration suggesting that reminding actions  strengthening people’s environmental identities promote subsequent environmentally-friendly preferences (Van der Werff et al., 2014). 
Methods
To test the effect of a green pro-environmental framing, we apply a split-sample choice experiment approach where respondents are assigned randomly to either a treatment- (referred hereafter in this paper as “green”) or a control group. The choice experiment (CE) was designed to reflect a choice between household electricity contracts characterized by various degrees of load control, i.e. as DSM contracts. More specifically, respondents were asked to choose between a status quo contract, and two hypothetical contracts with varying load limits for a given number of days, duration and appliances including a monetary compensation. While both groups were told that accepting any DSM-contracts would help ensure future electricity supply security, the green group was also told that these contracts would reduce CO2 emissions and make Swedish electricity production CO2 free in the future. 
The analytical approach comprises several steps and hypothesises. The first is a nonparametric analysis to compare the distribution of contract choices between the two groups. This is supplemented by a probit specification to help explain the choice of status quo or not across the two groups. The analysis continues with mixed logit specifications for understanding the preferences for the attributes of the contracts. This is done separately, as well as jointly, for the treatment and the control group. These specifications also consider potential differences in scale parameters and preferences. The results are also translated to willingness to accept (WTA) values to increase the policy relevance. These models are then supplemented by a hypothesis that the framing may influence the decision strategies within the choice experiment. More explicitly, we examine if the green framing changes respondents’ choice-strategies by comparing the likelihood to ignore the status-quo alternative for both groups. Finally, we investigate if the treatment effect differs between sub-groups in our data. Previous research in the stated preference literature suggest that information effects can be small or invisible when presented on a highly aggregated level rather than presented for relevant sub-groups (Munro and Hanley, 2001). In CEs, for example, Tonsor and Shupp (2011) found cheap talk to work notably better among respondents unfamiliar with the attributes being evaluated. We test whether the effect of our green framing differ between households defined as having relatively strong pro-environmental preferences and others. 
Results
Our results show that preferences (and thus WTA) for the two groups are not generally the same. To begin with, the treatment group is less likely to choose the status quo alternative. In the CE analysis, significant differences associated with the treatment relate to specific attributes, namely that the green group is significantly less negative towards the number of days with load restriction and prefers restrictions to be on appliances that are pre-specified. Furthermore, significant differences apply only to respondents that stated that they do not engage in certain kinds of pro-environmental activities. The results include both tests of differences in parameter estimates, as well as willingness to pay measures. 
Conclusions
Flexibility in energy- and electricity use at the household level is of great importance to handle future, and more intermittent, energy sources. Previous literature has shown that demand response relying on behavioural change is costly from the consumers’ perspective. It is sometimes hypothesized that informing people about the importance from a societal point of view is important for accepting policies etc. In this paper, we show that there exists effects on household preferences related to restrictions in electricity use from a pro-environmental framing pointing at the societal importance. It is however clear that any such effects are not clear-cut or strong in the given context. 





