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Overview
This paper has two objectives. First it provides a correlation between internal and external barriers to energy
efficiency and consumer behaviour related to two domains. It evaluates behaviour related to energy curtailment,
which represents routine, repetitive effort to decrease consumption on a day-to-day basis. It also considers behaviour
related to investments, which are one time actions such as purchasing new energy efficiency technologies.. Second, it
assesses the effectiveness of the different interventions and programs in addressing the two types of barriers
(internal and external) with the aim of informing the policy debate. By assessing the value of a large number of
interventions, this paper is one of the first that combines in a unified framework the main findings of different
disciplines, from economics to psychology.

Methods
This contribution is a review-paper of the existing behavioural and non-behavioural programs and approaches in
energy efficiency. The paper first provides a description of the different barriers to energy efficiency and maps each
of them with consumer behaviour. By reviewing all the existing empirical evidence, the paper provides a correlation
between the different barriers and energy efficient behaviour related to two domains (energy curtailment and
investments in energy efficient technologies). Second, the paper assesses the effectiveness of the different existing
interventions, their penetration and highlights areas where further analysis is needed. This paper is one of the first
that combines in a unified framework the main findings of different disciplines, from economics to psychology.

Results
Various barriers to the adoption of energy efficiency technologies have been identified. Some are classified as
external and other as internal barriers. External barriers capture underlying factors that limit the adoption of energy
efficient technologies but can be easily changed. On the contrary, internal barriers have to do with factors cannot be
changed or are difficult to change because they are related to preferences and predictable (ir)rational beahavior.
While some types of barriers are rather known to the literature and their implications for energy efficiency
documented, barriers that pertain to the preference and individual behaviour domain are less studied. This paper
presents a better understanding of the exact impacts of the latter on energy efficiency. Policy instruments have been
introduced to address both types of barriers. Policy instruments are classified as regulatory instruments, economic
and financial programs and information-based instruments. By assessing the effectiveness of the different types of
policies against the barriers they aim to address, this paper is able to provide some solid results.
First, standards, information programs and taxes are directed to the same types of market failures. However,
standards are an inferior instrument compared to the other ones because they do not influence behaviour by
discouraging the use of energy-using products and generate a welfare loss by reducing the available choice.
Information programs and taxes should be preferred because they represent a more direct and efficient responses to
the market failures they aim to address.
Second, taxes are a good solution because they are transparent, promote behavioural changes and take into
consideration the heterogeneity of consumers. However they contribute to negative distributional effects. Moreover,
in case of reference dependence, subsidies and tax credits are better than taxes. This is because people strongly
prefer avoiding losses to achieving gains. The limitation of subsidies is that they produce a rebound effect, encourage
free-riding and need a source of financing.
Third, audits are a good instrument because they increase awareness of possible improvements but their benefits are
fund to be inferior to their costs imposed to the community.
Fourth, the effect of product labelling is mixed depending on the methodology used for the analysis. More research is
needed to fully understand if labelling really improves energy efficiency choices.
Fifth, feedbacks are an effective way to influence behaviour related to energy use, in particular if the feedback is
delivered via computer, if the feedback duration is either less than three months or more than a year and if the
feedback is combined with a goal intervention. Not all types of feedbacks are effective. While real time feedback
induces energy conservation, a simple feedback on individual energy usage is not enough to influence behaviour.
Feedback provided by vivid information, such as thermal images of heat losses, largely motivates households to
reduce energy use. Moreover, feedback that provides peer comparison on energy use are used to encourage energy
conservation. However, other social influence approaches, such as interventions where the information is provided
by block leaders, are more effective because they deliver the feedback less anonymously.

Sixth, motivational and persuasion strategies such as commitment and goals setting, default options that favour
energy conservation, loss-framed messages, messages framed in terms of intrinsic goals and moral suasion are as
well very effective in addressing the relevant bias and induce energy conservation.

Conclusions
A crucial point emerging from this review is the importance of targeting the policies. For example, policies should
target investments that are less conspicuous in place of those that confer a status benefit. People in search of social
approval are willing to invest in the latter without any policy intervention. Moreover, while some interventions are
ineffective among those who care less about the environment, they could still deliver substantial benefits if targeted
towards those who strongly care about the environment. This is because they make them more inclined to act on their
values. When the policy itself cannot be targeted, once can think of targeting a marketing campaign. For example,
subsidies cannot be restricted to a specific group, but a marketing campaign can target the consumers that are mostly
affected by the distortion that the subsidy aims to address.

References
Abrahamse, Wokje, and Linda Steg. 2013. “Social Influence Approaches to Encourage Resource Conservation: A
Meta-Analysis.” Global Environmental Change 23 (6):1773–85
Abrahamse, Wokje, Linda Steg, Charles Vlek, and Talib Rothengatter. 2005. “A Review of Intervention Studies
Aimed at Household Energy Conservation.” Journal of Environmental Psychology 25 (3):273–91
Abrahamse, Wokje, Linda Steg, Charles Vlek, and Talib Rothengatter. 2007. “The Effect of Tailored Information,
Goal Setting, and Tailored Feedback on Household Energy Use, Energy-Related Behaviors, and Behavioral
Antecedents.” Journal of Environmental Psychology 27 (4):265–76
Allcott, Hunt. 2011. “Consumers’ Perceptions and Misperceptions of Energy Costs.” American Economic Review
101 (3):98–104
Allcott, Hunt, Christopher Knittel, and Dmitry Taubinsky. 2015. “Tagging and Targeting of Energy Efficiency
Subsidies.” American Economic Review 105 (5):187–91.
Allcott, Hunt, Sendhil Mullainathan, and Dmitry Taubinsky. 2014. “Energy Policy with Externalities and
Internalities.” Journal of Public Economics 112: 72–88.
Allcott, Hunt, and Todd Rogers. 2014. “The Short-Run and Long-Run Effects of Behavioral Interventions:
Experimental Evidence from Energy Conservation.” American Economic Review 104 (10):3003–37.
Allcott, Hunt, and Richard L. Sweeney. 2016. “The Role of Sales Agents in Information Disclosure: Evidence from a
Field Experiment.” Management Science 63 (1):21–39.
Allcott, Hunt, and Dmitry Taubinsky. 2015. “Evaluating Behaviorally Motivated Policy: Experimental Evidence
from the Lightbulb Market.” American Economic Review 105 (8):2501–38.
Busse, Meghan R., Christopher R. Knittel, and Florian Zettelmeyer. 2013. “Are Consumers Myopic? Evidence from
New and Used Car Purchases.” American Economic Review 103 (1):220–56.
Camilleri, Adrian R., and Richard P. Larrick. 2014. “Metric and Scale Design as Choice Architecture Tools.”
Journal of Public Policy & Marketing 33 (1):108–25.
Cialdini, Robert B., and Melanie R. Trost. 1998. “Social Influence: Social Norms, Conformity and Compliance.” In
The Handbook of Social Psychology, Vols. 1-2, 4th Ed, edited by D. T. Gilbert, S. T. Fiske, and G. Lindzey, 151–
92. New York, NY, US: McGraw-Hill.
Frederiks, Elisha R., Karen Stenner, and Elizabeth V. Hobman. 2015. “Household Energy Use: Applying
Behavioural Economics to Understand Consumer Decision-Making and Behaviour.” Renewable and Sustainable
Energy Reviews 41:1385–94.
Gerarden, Todd D., Richard G. Newell, and Robert N. Stavins. 2017. “Assessing the Energy-Efficiency Gap.”
Journal of Economic Literature (Forthcoming).
Karlin, Beth, Joanne F. Zinger, and Rebecca Ford. 2015. “The Effects of Feedback on Energy Conservation: A
Meta-Analysis.” Psychological Bulletin 141(6): 1205-1227
Liebermann, Yehoshua, and Meyer Ungar. 2002. “Efficiency of Consumer Intertemporal Choice under Life Cycle
Cost Conditions.” Journal of Economic Psychology 23 (6):729–48.
Schleich, Joachim, Xavier Gassmann, Corinne Faure, and Thomas Meissner. 2016. “Making the Implicit Explicit: A
Look inside the Implicit Discount Rate.” Energy Policy 97:321–31.
Steg, Linda, Jan Willem Bolderdijk, Kees Keizer, and Goda Perlaviciute. 2014. “An Integrated Framework for
Encouraging Pro-Environmental Behaviour: The Role of Values, Situational Factors and Goals.” Journal of
Environmental Psychology 38:104–15.
Steg, Linda, and J. I. M. De Groot. 2012. “Environmental values.” In The Oxford handbook of environmental and
conservation psychology, edited by Susan D. Clayton. Oxford University Press.
Steg, Linda, Goda Perlaviciute, and Ellen van der Werff. 2015. “Understanding the Human Dimensions of a
Sustainable Energy Transition.” Frontiers in Psychology 6: 805

