
www.joanneum.at/life 

Transition to low carbon households:  
Catching rebound effects, market imperfections and policy interactions 

 
ACRP 7th Call, May 2015-May 2017  

Kulmer Veronika, Fruhmann Claudia, Jamek Andrea, 
Hierzinger Roland, Sebastian Seebauer, Türk Andreas 

 

Graz, Klimatag 2016   

CATCH 



Motivation  

While technological innovation reduces the energy input per unit output, the 
overall demand by private households increases continuously 

 Austrian energy efficiency policies mainly comprise financial incentives for the 
adoption of energy-efficient technologies 

Policies do not consider aspects which may counteract energy saving 

Rebound effect 

Market Imperfections 

Surrounding contextual factors and stakeholder constellation 
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Aim of the project 

understand the barriers for implementing energy efficiency technologies, 

understand the rebound effect induced by specific energy efficiency technologies 
in households, 

understand why previous energy efficiency policies have performed differently 
than expected  

 how these insights can be incorporated in policy design  

analyze which impacts trade-offs and synergies can be estimated for future 
energy efficiency policies.  

On the examples of mobility and heating demand 
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Methodological Approach 
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System Map - Overview 
Using the example of private mobility: 
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Current Austrian policy options 

Actors targeted by policies; facilitating & limiting actors 

Broader contextual factors (e.g. economic, 
technological, social, etc.) 

Austrian policy-stakeholder system requiring energy 
efficient technology adoption 

Policy implementation barriers or inefficiencies 

Draft System Map representing interlinkages between actors, policy 
instruments and contextual variables  

(current version to be expanded by contextual factors) 

Interrelationships between policy instruments and 
system actors / between different system actors 

Contextual framework influencing policy performance / 
technology adoption / stakeholder behavior 
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Established, verified and consistently updated via desktop research and interviews with key actors (e.g. policy makers, agencies, etc.) 



System Map - Findings 

Approach 
stakeholder and expert interviews, literature review, data analysis 

First findings claim 
the Austrian policy framework as quite traditional (taxes, subsidies and regulations) 

policies mainly focus on technology purchase instead of usage 

inefficiencies of policy options mainly resulting from Austria‘s separation in nine federal 
states 
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Household Survey: Disentangling behavioural changes 
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External confounding factors, e.g. 
• Changes in heating degree days 
• Changes in fuel prices 

Internal confounding factors, e.g. 
• Changes in household size and 

employment 
• Faulty installations 

Direct rebound effect, e.g. 
• Increase in room temperature or 

number of heated rooms 
• Increase in vehicle kilometres 

Indirect rebound effect, e.g. 
• Other goods and service 
• Spending of available income 

 
Baseline consumption 
 

Expected savings 
• From an engineering standpoint 
• Faulty/optimistic estimates 

…before… 
implementation of the energy 

efficiency technology 
…after… 

What makes households  
susceptible to rebound? 



Household Survey: Drivers of rebound 
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Habitual continuity 
• Maintaining previous 

usage patterns 
• Immunizes to changes in 

prices and market 
information 

Direct rebound effect 
• Heating 
• Transportation 

Indirect rebound effect, e.g. 
• Holiday travel and leisure activities 
• Household facilities and appliances 

Implications for energy efficiency 
policy design and communication 

Moral licensing 
• Mental accounting of 

pro-environmental 
action 

• Feeling entitled to 
consume in other areas 

Self-identity 
• Feeling of personal 

obligation and values 
• Resolving contradictions 

with one’s self-concept  

Sufficiency lifestyles 
• Way out of the growth 

paradigm 
• Saving available income 

+ 

- 

- 
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Macroeconomic and social impacts  
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Economy wide rebound effect 
• Production of energy intensive 

sectors 
• Energy consumption 

Macroeconomic impacts 
• GDP, Output of economic sectors 
• Costs of economic actors 

Social and distributional impacts 
• Household income 
• Welfare of households 

CGE Model of Austria 
• Multiple households 
• Habit formation process 
• Level of direct rebound   

Results 

Scenarios 
• EE improvements 
• EE policies 
• EE technologies 

Survey information: 
• Elasticity of demand 
• Direct rebound 
• Habit 

Calibration with 

 survey data 

Implementation 

of scenarios 

Scenario definition Model Analysis 

System Map: 
• Context factors 
• Policy options 



Integrated system assessment - concept  
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Policy options 

Actors agenda & 
interrelationships 

Technology adoption 
in households 

Direct and indirect 
rebound behaviour of 

households 

Contextual 

framework 

+ / - 

+ / - 

+ / - 

Behavioural / personal level 

Economic & social 

impacts / economy wide 

rebound 

Contextual 
key  

factors 

Behavioural key factors 

Economic key factors 

Scenarios 



Policy Road Map 

EE policy evaluation scheme: 
matrix of qualitative and quantitative indicators for the effectiveness of EE policy options 

Based on: 
Contextual key factors  

Behavioral key factors  

Economic key factors 

Road map to 2050: recommendation of policy options that reduce 
energy consumption in Household 

Dissemination road map: target group specific policy briefs, project 
workshops, dissemination workshop, leaflets 
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Contact 
 

Project details and results: 

https://catch.joanneum.at/ 

 

 
Dr.In Veronika Kulmer 

veronika.kulmer@joanneum.at  

JOANNEUM RESEARCH Forschungsgesellschaft mbH 

Sensengasse 1, 1090 Wien 
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