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• Increasing awareness among citizens about the 

positive environmental impacts of energy saving  

• Recession has considerably influenced the use 

of domestic heating sources

• to reduce energy consumption and costs 

• to demand alternative heating systems

 sustainability?

• Are institutional financial incentives able to 

increase the number of renewable energy 

heating systems?

Introduction



Aim of the paper

 To investigates preferences of Italian 

homeowners towards the use of 

renewable energy systems for 

domestic heating 

 To estimates their Willingness To 

Pay (WTP) for reducing emissions

 a survey including a choice experiment



Previuos studies
 Several studies about awareness and estimate 

willingness to pay (WTP) of citizens for the use of 

renewable energy sources

 e.g. Cicia et al., 2012; Claudy et al., 2011; Karytsas and 

Theodoropoulou, 2014 Kostakis and Sardianou, 2012; 

Ladenburg, 2009; Rennings et al., 2012 Sundt and Rehdanz, 

2015. 

 A number of studies also investigated homeowners’ 

preferences for renewables domestic heating systems 

using the CE approach 

 e.g. Achtnicht, 2011; Banfi et al., 2008; Rouvinen and Matero, 

2013; Scarpa and Willis 2010; Takama et al., 2011; Willis et al., 

2011; Zorić and Hrovatin, 2012.



 Most of them suggested that whilst renewable energy

adoption is significantly valued by households, this

value is not sufficiently large to compensate the 

importance of the economic factors in the choice of 

heating

 e.g. Achtnicht, 2011; Rouvinen and Matero, 2013; Scarpa and 

Willis 2010; Willis et al., 2011;

 No studies have estimated Italian householders’ WTP 

for reducing emissions from their heating systems 

adopting a CE.

Previuos studies



Methods and materials

• To elicit WTP we designed a hypothetical 

market based on a Choice Experiment 

(CE) to simulate a real purchase situation 

with residential energy system as a good.

• The analysis was carried out in a random 

parameter logit (RPL) framework to take 

into account the presence of preference 

heterogeneity across respondents.



A focus group of 50 consumers 

 to develop attributes

Attributes Levels

technology of system wood heating, heat pump, 

natural gas/methane heating

greenhouse gas emissions high, low

initial cost € 3,000; € 7,000; € 10,000

annual maintenance cost €50; € 150

energy price (€/KWh) € 0.03; € 0.06; € 0.09

Methods and materials



Survey

• A face-to-face based survey 

– 818 complete questionnaires 

– during 2014 and 2015

– the interviews were conducted in the North-

Eastern part of Italy (Friuli Venezia Giulia and 

Veneto Regions)

– A pilot survey (50 respondents)

– no financial incentives.



Questionnaire

 Three parts 

1. socioeconomic questions, 

2. habits regarding energy 

resouces and renewable 

energy resources consumption, 

– preferences, knowledge, and landscape and 

environmental impacts

3. Choice Experiment

– the CE was introduced, and the attributes 

presented.

Survey 1

2

3a 3b

3c



• Fractional factorial orthogonal design

 6 choice sets (3 alternatives + opt-out)

Experimental design



Results
• N. 818

• Average age = 44.4 years

• Gender = 53.1% men

• Educational level = high in 77% of cases

• Employment position: employees 42%

The Random Parameter Logit Model

• linear and additive in parameters utility function

• the different levels of our attributes where dummy coded

• random parameters distribution: normal

• number of Halton draws = 1,000



The Random Parameter Logit Model

Results



The Random Parameter Logit Model

Results

 WTP to reduce the emission of heating system 

(10.55 €/household per year)

 They are discouraged by the cost of plant and the 

management costs

 The necessity to invest a large amount of money to buy the 

heater system and the management cost (-10.57 €/household 

per year and -4.84 €/household per year)



Discussion and conclusion
 Valuable insights for Italian policy makers on how 

private households perceive both individual and 

socially costs and benefits of adopting renewables for 

their heating systems.

 Respondents are willing to pay more to have heater 

system that reduces the emission on the atmosphere, 

but they are reluctant to invest money 

 To encourage to install heater systems, it should be 

better to contribute to the initial cost of the system

 An incentive-based regulation could influence the 

willingness of private homeowners and motivate them 

to renovate their heating systems towards energy 

neutral level.
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