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1. INTRODUCTION 

Boosting demand response is part of the answer to meet the call for a more efficient use of energy 
systems and resources. Despite the multitude and variety of the expected gains in increasing 
consumption flexibility, demand response programs are still exceptional in the Swedish power market. 
As part of their efforts to reduce overall diversified peak demand, a few distribution system operators 
have nevertheless implemented a time-of-use power tariff in all residential customer segments. There 
is plenty of empirical evidence that households respond to price signals by cutting demand in peak 
hours and shifting electricity use from peak to off-peak hours in the short term, e.g. [1], [2], [3] and 
[4]. There are, however, few studies on whether these effects prevail over time. Moreover, the 
questions remain whether the magnitude of demand response vary between, and on account of various 
demographics and other factors also within, different customer segments defined according to housing 
category.  
Besides inciting consumers to behave in demand responsive ways, it is possible that a demand 
response program can also affect energy-related behaviours beyond those required for electricity use 
shifting. Evidence supports the notion that many pro-environmental or energy-saving behaviours are 
correlated  among one another, e.g. [5] and [6], suggesting that possibly pro-environmental behaviours 
‘spill-over’ to one another ([7], [8] and [9]). Yet within the literature on effects of demand response 
programs, few studies have attempted to test if consumers’ shifting of electricity to off-peak hours is 
correlated to other energy-relevant or more general pro-environmental behaviours. 

1.1. Objectives and methodological outline 

Against the above background, an overall aim of the study is to assess the magnitude of demand 
response in the long term and to increase general knowledge on factors influencing residential demand 
response, including variables such as gender, age, income, educational level, occupation, heating 
system, household size and composition. Another aim is to investigate if demand responsiveness is 
related to performance of other energy-related pro-environmental behaviours. 
The study is based on a questionnaire survey and one year of hourly electricity consumption data of 
some 3 000 households. Half the sample belongs to the treatment group, which has had the time-of-use 
power tariff for some 20 years, whereas the other half, which belongs to the control group, still has a 
conventional energy tariff. The households are furthermore equally distributed between the different 
housing categories single-family homes, condominium and rental apartments. The pen-and-paper 
survey consisted of 70+ questions and was distributed in the summer of 2017, with two reminders 
asking respondents to send back their answers. In total, 1133 valid responses were registered, 
distributed equally across tariff area (594) and control area (539).  
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2. RESULTS 

Concerning the first aim, inspection of the consumption data suggests that the differences between the 
treatment group and control group are modest. Survey results give evidence in favour of assuming a 
difference between experiment and control group in terms of their self-reported past behaviour and 
future intentions towards shifting of electricity to off-peak hours, even when controlling for 
demographics like type of housing, age, gender, income and education. The effect is in the 
hypothesized direction, in that those in the experiment group report more load-shifting behaviours and 
intentions. 
In relation, then, to the second aim, possible relationship between having a time-of-use tariff and other 
pro-environmental acts: for both experiment and control group, all pro-environmental behaviours 
(switching off apparatus from stand-by mode, travel by rail instead of air for domestic distances, 
consider energy-efficiency when purchasing white ware, eating more vegetarian food and 
recycling/sorting one’s waste), correlated moderately with one another, including to self-reported 
shifting of electricity. When the two areas’ mean intentions and self-reported pro-environmental 
behaviour are compared, intentions do not differ, but self-reported behaviour does, that is, the tariff-
area reports slightly more pro-environmental behaviours. The effect disappears when controlling for 
age, gender education and type of housing, however. 

2. CONCLUSIONS 

In sum, preliminary results suggest that actual behaviour change in terms of load shifting is moderate, 
even after an extended period of 20 years. In terms of spill-over effects, and correlations to other pro-
environmental behaviours, the evidence is ambiguous. On the one hand, self-reported electricity 
shifting was correlated to five other self-reported pro-environmental behaviours. On the other hand, 
between experiment and control group, that is, between those with and those without a time-of-use-
tariff, there were no differences in pro-environmental behaviours. 

REFERENCES 
[1] Newsham GR, Bowker BG. The effect of utility time-varying pricing and load control strategies on residential summer 

peak electricity use: A review. Energy Policy 2010;38:3289–96. doi:10.1016/j.enpol.2010.01.027. 
[2] Hu Z, Kim JH, Wang J, Byrne J. Review of dynamic pricing programs in the U.S. And Europe: Status quo and policy 

recommendations. Renew Sustain Energy Rev 2015;42:743–51. doi:10.1016/j.rser.2014.10.078. 
[3] Faruqui A, Sergici S. Arcturus: International Evidence on Dynamic Pricing. Electr J 2013;26:55–65. 

doi:10.1016/j.tej.2013.07.007. 
[4] Faruqui A, Sergici S, Warner C. Arcturus 2.0: A meta-analysis of time-varying rates for electricity. Electr J 

2017;30:64–72. doi:10.1016/j.tej.2017.11.003. 
[5] Karlin, B., Davis, N., Sanguinetti, A., Gamble, K., Kirkby, D., & Stokols, D. (2014). Dimensions of Conservation: 

Exploring Differences Among Energy Behaviors. Environment and Behavior, 46(4), 423–452. 
doi:10.1177/0013916512467532 

[6] Thøgersen, J. (2004). A cognitive dissonance interpretation of consistencies and inconsistencies in environmentally 
responsible behavior. Journal of Environmental Psychology, 24(1), 93–103. doi:10.1016/S0272-4944(03)00039-2. 

[7] Dolan, P., & Galizzi, M. M. (2015). Like ripples on a pond: Behavioral spillovers and their implications for research 
and policy. Journal of Economic Psychology, 47, 1–16. doi:10.1016/j.joep.2014.12.003 

[8] Nilsson, A., Bergquist, M., & Schultz, W. P. (2017). Spillover effects in environmental behaviors, across time and 
context: a review and research agenda. Environmental Education Research, 23(4), 573–589. 
doi:10.1080/13504622.2016.1250148 

[9] Truelove, H. B., Carrico, A. R., Weber, E. U., Raimi, K. T., & Vandenbergh, M. P. (2014). Positive and negative 
spillover of pro-environmental behavior: An integrative review and theoretical framework. Global Environmental 
Change, 29, 127–138. doi:10.1016/j.gloenvcha.2014.09.004 

31




