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Climate Change is probably the greatest challenge of all time.                          
The consequences are affecting already our societies and our lives.
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• Limit the temperature  increase to 1.5 
degrees Celsius 

• 195 nation agreed to combat climate 
change 

• Countries themselves decide by how 
much they will reduce their emissions 

Paris Agreement

2015

• No net emissions of greenhouse gases 
by 2050 

• One third of 1.8 trillion euro investments 
will finance the European Green Deal 

•Reducing net greenhouse gas emissions 
by at least 55% by 2030  

European Green Deal

2019
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The main approach to propose alternative energy futures/scenarios to the 
policy makers is by designing robust energy models

“A representation of a system used 
to predict the behaviour of the 

system under a given set of 
conditions” (Wurbs et al 1993)

“A mathematical formulation in 
which a formal algorithm is used to 
compute a set of decision-variable  

values that minimise or maximise an 
objective function subject to 

constraints” 
(Wurbs et al 1993) 

Simulation Models

Optimisation Models

Input Output

• Greenhouse gas emissions 

• Cumulative financial costs 

• Natural Resource Use 

• Energy Efficiency 

• Different Sectors (Electricity, 
Mobility, Heat) 

• Energy Mix (Technologies) 

• Consumption 

• Demand 

• Time Series



To measure the impact of the energy policies, we need first to answer the 
following questions
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To measure the impact of the energy policies, we need first to answer the 
following questions

When?

Who?

Where?

Frequency of Policy Changing 

Stress Events (COVID-19, Wildfires,Floods) 

Regular Events (Elections, Referendums) 

Place of Implementation/Ratification 

Area of Effect of each Policy 

Sectors Affected 

European Union, United Nations 

Federal Governments 

Regional Governments 



There are two categories of parameters that can be affected by Energy 
Policies and this model is taking into consideration
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Stock Prices


Prices of Technologies


Investment Cost


Subsidies


Taxation 


Energy Uncertainty


Economic/Investor
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Pre-existing environmental 
behaviour


Climate Change awareness


Willingness of Pay 


Subjective Norms 


Political Trust


Stock Prices


Prices of Technologies


Investment Cost


Subsidies


Taxation 


Energy Uncertainty


Economic/Investor Social/Consumer
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Social Acceptance and Consumer behaviour can be modelled with a plethora of 
alternative methods such as Conjoint Analysis and Theory of Planned Behaviours
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Marketing Research literature review to design a robust and valid 
questionnaire to measure the acceptance of hydrogen in Belgium

Conjoint Analysis

Defining the Attributes

1st Step

2nd Step
Assigning Attributes 

levels

3rd Step

Designing the Choice 
Sets

4th Step
Generating and pre-

testing the questionnaire

5th Step

Analysing of the Data

“We need to determine the significance of the attributes  
that describe the good or service and the extend  to  

which individuals are willing to trade  
one attribute for another” 

(Drummond et al 2005) 



We are focusing on the transportation sector were hydrogen applications are 
already available

Defining the Attributes

1st Step 2nd Step
Assigning Attributes 

levels

Attributes Level 1 Level 2 Level 3

Fuel Diesel Electric Hydrogen

Ticket Cost 2.00 euros 2.5 euros 3.00 euros

Schedule Density 10 minutes 20 minutes 30 minutes

Level of 
Governance European Federal Regional

Complexity  = 27 scenarios 
(27 * 26) /2 = 351 unique choice sets
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We are focusing on the transportation sector were hydrogen application are 
already available

3rd Step

Designing the Choice 
Sets

Reduce the full sets of scenarios (full factorial design) down  
to a manageable level (fractional factorial design) 

Orthogonal Design

Scenario Ticket Cost Schedule Density Fuel Level of Governance 

1 2.00 10 Hydrogen Europe

2 2.00 20 Electric Federal

3 2.00 30 Diesel Regional

4 2.50 10 Electric Regional

5 2.50 20 Diesel Europe

6 2.50 30 Hydrogen Federal

7 3.00 10 Diesel Federal

8 3.00 20 Hydrogen Regional 

9 3.00 30 Electric Europe



We are focusing on the transportation sector were hydrogen application are 
already available

4th Step
Generating and pre-

testing the questionnaire

Software

Combinations of final 
different choice sets in 

triplets are 84

5th Step

Analysing of the Data

Split it in 6 groups of 14 
questions (15 is the 

threshold of fatigue to 
emerge



The theory of planned behaviour is a psychological theory that it has been 
widely used in Environmental Sciences the last decades

Theory of Planned

 Behaviour

Climate 
Change 

Awareness

Green 
Behaviour

Technical 
Awareness

Attitude 
towards using 
Hydrogen Bus

Subjective 
Norm

Perceived 
Behavioural 

Control

Intention of 
the usage of a 
Hydrogen Bus

Place of 
residence



Remarks

• Measure the acceptance in the Belgian population of the different technologies  

• Measure the political trust in different levels of Government 

• Measure the Willingness of Pay of the consumers for a new technology 

• Prove that pre-existing environmental behaviour has a positive association with the 
acceptance of new technology



Machine Learning is a promising technique to use in order to automate and 
optimise the previously mentioned methods

Social/Consumer
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kNN (k-nearest Neighbours)




Machine Learning is a promising technique to use in order to automate and 
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2015

🇫🇷
European Green 

Deal

2019

Energy and 
Climate Policies

Stress Events 

Classification 
problems predict whether 
or not an online customer 

will buy a product


Machine Learning
Levels of Acceptance of


A new product

Social/Consumer
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Supervised Learning 

Decision Tree

Random Forest


Naive Bayes

kNN (k-nearest Neighbours)




Possible Applications of the machine learning algorithms on the alternative 
fuels and transportation sector

Social/Consumer
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Possible Applications of the machine learning algorithms on the alternative 
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Classification Method
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Acceptance of Hydrogen 
Cars
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Possible Applications of the machine learning algorithms on the alternative 
fuels and transportation sector

1

40%

2

25%

3

20%

4

15%

Social/Consumer

Classification MethodAcceptance of Hydrogen 
Cars
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The goal of this project is to create a complimentary tool to the existing 
energy models to quantify the impact of Energy and Climate Policies

When?

Where?

Who?

Energy and 
Climate Policies

Paris 
Agreement


2015

🇫🇷
European Green 

Deal

2019

Stress Events 

Machine Learning

Economic/Investor

Social/Consumer

Adjusted 
Energy 
Futures
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Thank you for your consideration
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