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B a c k g r o u n d |  C H E E T A H  p r o j e c t

◼ Horizon 2020

◼ Duration: 2016 – 2019

◼ www.briskee-cheetah.eu
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S t a r t i n g  p o i n t  |  W h a t  d r i v e s  h o u s e h o l d s ’  a d o p t i o n  o f  e n e r g y  
e f f i c i e n c y  t e c h n o l o g i e s  i n  t h e o r y  &  m o d e l l i n g  p r a c t i c e ?

Theory & empirical research | Determinants of technology adoption

𝑇𝐶𝑂 = 𝑓(𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡, 𝑒𝑛𝑒𝑟𝑔𝑦 𝑒𝑥𝑝𝑒𝑛𝑠𝑒𝑠, 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡 𝑟𝑎𝑡𝑒, 𝑙𝑖𝑓𝑒𝑡𝑖𝑚𝑒)

𝑀𝑎𝑟𝑘𝑒𝑡 𝑠ℎ𝑎𝑟𝑒 = 𝑓(𝑇𝐶𝑂)

Financial costs and 
benefits

Upfront investment

Energy expenditures

...

Household 
characteristics

Income

Household size

Attitudes, values, norms

...

Technology 
characteristics

Features

Brand

Warranty & service

...

[𝐸𝑈𝑅/𝑎]

[%𝑠𝑎𝑙𝑒𝑠]

Modelling practice | Total cost of ownership (TCO)

Policies

Minimum standards

Labels

Rebates

...

Refrigerator A

Refrigerator B
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M e t h o d o l o g y |  I n t e g r a t i n g  d i s c r e t e  c h o i c e  e x p e r i m e n t s  a n d  b o t t o m -
u p  e n e r g y  d e m a n d  m o d e l l i n g

01 Literature review

• Empirical findings on energy 
efficiency adoption and its 
determinants

• Choice experiment studies on 
technology adoption

02 Survey

• Empirically analyse determining 
factors for technology adoption

• 8 EU Member States

• Discrete choice experiments

03 Model implementation

• Bottom-up energy demand 
model FORECAST

• Use survey data to parametrize 
investment decision-making

Objective: Integrate empirical 
findings on technology 
adoption behaviour into a 
bottom-up model to simulate 
long-term effects of major EU 
energy efficiency policies on 
the adoption of energy-efficient 
technologies

04 Scenario analysis

• Simulate adoption of white 
appliances in EU-28 in response 
to policy instruments

• Timeframe 2015 – 2030
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0 2 |  S u r v e y  |  O u t l i n e

The core or our empirical research:  large representative household surveys

◼ Demographically representative online survey in 7 EU countries + UK

◼ Total sample size n = 4,557 households

◼ Data collection 7/2018-8/2018

◼ Stated Preferences Discrete Choice Experiments (DCEs)

◼ Wide range of household, individual and dwelling/appliance 
characteristics, attitudes, energy literacy, ...
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Guetlein, M.-C., Tu, G., Faure, C., Schleich, J., 2019. Findings from Choice Experiments as Input for Energy-
Economic Models Report on survey results relevant to WP 5: Milestone 3 of the CHEETAH Project (Changing 

energy efficiency technology adoption in households). Grenoble Ecole de Management (GEM), Grenoble.

◼ Willingness-to-pay for higher energy classes is positive in all 
countries, though there is substantial heterogeneity within and 
across countries.

◼ Subsidies increase WTP for A+++ refrigerators in all countries 
except the UK, though there is again substantial heterogeneity 
within and across countries.

◼ Households size, income and environmental behaviours have an 
effect on the valuation of some attributes, but not on WTP for 
A+++ refrigerators.

◼ Respondents who are more energy literate have a higher WTP for 
A++ or A+++ refrigerators in 5 out of 8 countries.
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0 3 |  M o d e l  i m p l e m e n t a t i o n  i n  

https://www.forecast-model.eu/

Fig. 2. Overview of the FORECAST modelling approach.Eq. 1. Utility and logit function in FORECAST.

https://www.forecast-model.eu/
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0 4 |  S c e n a r i o  a n a l y s i s  |  O u t l i n e  o f  s c e n a r i o s

Scenario Description

Current-policy scenario (CPS) Baseline against which the other scenarios can be compared

Rebates for low-income households 
(REB-LIG)

Rebates disbursed only to low-income households for best-available efficiency class

Rebates for all household groups
(REB-AIG)

Rebate disbursed to all income groups, regardless of income level

Tightened minimum energy 
performance standards (MEPS+)

(MEPS) are tightened in a way that only the two highest efficiency classes available in the 
market are allowed for sale

Best-available technology (BAT) Only best available technology for sale in market
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0

10

20

30

40

50

60

2010 2015 2020 2025 2030

F
in

a
l 

e
n

e
rg

y
 d

e
m

a
n

d
 i

n
 T

W
h

BAT MEPS+ REB-AIG

REB-LIG CSP

-42.4%

-51 .0%

-56.1%

3.8%
8.8%

17.7%

23.1%

10.4%

16.7%

0.8%
3.9%

14.8%

23.6%

47.0%

71.3%

34.1%

52.0%

4.4%

51.8%

64.0%

57.3%

62.5% 62.4% 63.2%
60.7%

66.7%

59.0%

0%

20%

40%

60%

80%

100%

FR DE IT PL ES SE UK RO

E
ff

e
c

ti
v

e
n

e
ss

 (
%

)

Policy effectiveness ( )

REB-LIG REB-AIG MEPS+ BAT

Fig. 3. Final energy demand of refrigerators in the eight survey 
countries, 2008–2030. 

Fig. 4. Policy effectiveness relative to BAT in target year 2030 for the 
eight survey countries.
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C o n c l u s i o n  | I n t e g r a t i n g  d i s c r e t e  c h o i c e  e x p e r i m e n t s  a n d  b o t t o m - u p  
e n e r g y  d e m a n d  m o d e l l i n g

Benefits of the approach

◼ Empirical substantiation of scenario projections

◼ Representation of diverse consumer groups

◼ Allows for detailed policy analysis

Limitations of the approach

◼ Coverage of survey data (EU countries)

◼ Projection of cross-sectional survey data to future years

◼ Incomplete implementation of survey data in model
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