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OUTLINE


Outline:

•  Introduction

•  Literature review

•  The platform

•  The model

•  Use of the platform & Conclusions
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INTRODUCTION 
The global context


Sources:

- Copenhagen Diagnosis 2009, with MIT data taken from Sokolov et al. 2009.

- Jonathan Koomey, “Energy and society” lecture notes, UC Berkeley 2011

- IPCC 2013 report, Climate change 2013 - The physical science basis

- IEA, ETP 2012
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Introduction


Growing trend in energy 
consumption, mainly from non 
OECD countries


CO2 Emissions 2050 = 2x 
emissions today


Total [EJ]


non OECD [EJ]


OECD [EJ]


IPCC 2013: climate 
has changed due to 
human activities


To target the 2°C 
∆T limit CO2 
emissions need to 
be halved by 2050


Challenge:

4x emissions 
reduction by 
2050
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INTRODUCTION 
The Swiss context


Sources:

- SFOE, Swiss electricity statistics 2011

- SFOE, Energy strategy 2050 explanatory document


4


Introduction


Various countries taking strategic decisions about their energy future


March 11th, 2011

Fukushima nuclear disaster


2034: Phase-out of nuclear power plants

Strategic decisions for the energy future!
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Introduction


Various countries taking strategic decisions about their energy future


March 11th, 2011

Fukushima nuclear disaster


2034: Phase-out of nuclear power plants

Strategic decisions for the energy future!


How to fill this gap?
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INTRODUCTION 
The problem of energy literacy
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Introduction


An energy-literate person (US DOE definition):



•  Can trace energy flows and think in terms of energy systems.

•  Knows how much energy they use, for what purpose, and where the energy 

comes from.

•  Can assess the credibility of information about energy.

•  Can communicate about energy and energy use in meaningful ways.

•  Is able to make informed energy use decisions based on an understanding of 

impacts and consequences.


Sources:

-  Energy.gov – education – energy literacy

-  Attari et al. (2012)

-  DeWaters, Powers (2009)

-  Energy literacy survey, Canada (2010)


But various studies highlight..



•  “Serious deficiencies” in understanding of energy consumption and savings à 

missing order of magnitudes (survey on 505 individuals)

•  In 2001, 12% of Americans could pass a very basic energy quiz

•  In 2010, only 40% of Canadians could relate gas to electricity production
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INTRODUCTION 
Key goals
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Introduction


In the case of Switzerland:



•  Active involvement of the population in political decision-making 

(referendums)

•  Vibrant debate on the energy transition (mostly on electricity, though)

•  Need of fact-checking


Swiss-EnergyScope.ch is the EPFL contribution to this debate. Key goals:



•  Aid citizens and decision-makers understanding an energy system

•  Associate numbers and facts to opinions and choices

•  Provide a calculator as common basis to different scenario development

•  Model a national energy system in a flexible, easily-adaptable way
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LITERATURE REVIEW 
2050 Pathways - UK


Sources:

- UK DECC (2014)
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Literature review


Key features:



•  Goal: “strengthen the level of debate on 

energy issues in the UK”

•  Output: pathway to 2050 in terms of energy, 

electricity, GHG emissions, costs

•  Input: 42x4 input variables

•  Online available wiki

•  Available pre-defined scenarios
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LITERATURE REVIEW 
2050 Pathways - UK


Sources:

- UK DECC (2014)
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Literature review


Adapted to other countries:



•  Belgium

•  China

•  South Korea

•  Taiwan

•  India

•  …


2050 Global calculator
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LITERATURE REVIEW 
2050 Pathways - UK


Sources:

- UK DECC (2014)
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Literature review


Key features:



•  Goal: “strengthen the level of debate on 

energy issues in the UK”

•  Output: pathway to 2050 in terms of energy, 

electricity, GHG emissions, costs

•  Input: 42x4 input variables

•  Online available wiki

•  Available pre-defined scenarios


Why didn’t we just adapt it?



•  Seasonality à monthly distribution

•  No automatic balance supply/demand

•  Reduction of the number of input
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LITERATURE REVIEW 
In Switzerland


Sources:

-  Novatlantis – ECO2 calculator

-  Suisseenergie.ch
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Literature review


ECO-2 calculator



•  “Personal” and “regional” scale

•  Input: personal behavior and socio-

technical parameters

•  Output: possibility of scaling-up to 

country level


Suisseénergie calculators:



•  Online applications for estimating demand

•  Comparison to average and recommendations

•  No large-scale impact
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THE PLATFORM 
Overview


12


The platform


Energy calculator
 Wikipages


Pocket book / e-book
MOOC
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THE PLATFORM 
Energy calculator
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The platform
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THE PLATFORM 
Energy calculator
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The platform


Key novel features:



•  23 standard + 6 percentage selection input sliders à simplification

•  Representation of final consumption as heating + electricity + transportation

•  No need of sequential input

•  Seasonal/monthly resolution with storage

•  No automatic balancing à possibility of deficit/oversupply

•  highly uncertain variables in sliders (forecasting à sensitivity analysis)

•  All values in the same units!

•  LCA approach: not only CO2 emissions
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The platform


Energy calculator
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MOOC




26/08/2014
 PRES	
  2014	
  –	
  Swiss-­‐EnergyScope.ch	
  –	
  S.	
  Moret*,	
  V.	
  Codina	
  Gironès,	
  F.	
  Maréchal,	
  D.	
  Favrat	
  

e


Introduction
 Literature review
 The platform
 The model
 Use & Conclusions


THE PLATFORM 
Wikipages
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The platform
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The platform


Energy calculator
 Wikipages
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THE PLATFORM 
Massive Open Online Course (MOOC)
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The platform


The Energy in Switzerland


Prof D.Favrat 

avec des contributions de P.-A. Haldi, F. Marechal, F. Vuille 
Draft du 28 juin 2014 

Introduction to the Swiss energy transition


Prof. D. Favrat


with contributions of P.-A. Haldi, F. Maréchal, F. Vuille
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THE PLATFORM 
Massive Open Online Course (MOOC)
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The platform


Prof D.Favrat 

avec des contributions de P.-A. Haldi, F. Marechal, F. Vuille 
Draft du 28 juin 2014 
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The platform


Energy calculator
 Wikipages


Pocket book / e-book
MOOC
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THE PLATFORM 
Pocket book / e-book
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The platform


Swiss	
  Energy	
  Transi.on	
  

100	
  burning	
  quesKons	
  answered	
  in	
  a	
  cold-­‐blooded	
  way	
  	
  

Authors: 	
  François	
  Vuille	
  
	
  Daniel	
  Favrat	
  
	
  Suren	
  Erkmann	
  

Groups of questions:

1.  Problems of the energy transition


2.  Actual state

3.  Energy security

4.  Potential of the energy efficiency


5.  Advantages and disadvantages of the 
renewable energies


6.  Energy storage


7.  Effects on the electricity grid

8.  Energy policies (taxes and subsidies)


9.  Energy scenarios analysis
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THE MODEL 
Modeling approach
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The model


Modeling a national energy system is a 
demanding task. Key challenges:



•  Level of detail: Trade-off between 

simplification and resolution

•  Identification and choice of key variables 

impacting the system

•  Clear distinction between supply and 

demand side

•  Sequential VS simultaneous input

•  Integration of heat pumps and 

cogeneration without creating loops
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THE MODEL 
Modeling approach
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The model


!
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THE MODEL 
Transport
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The model
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THE MODEL 
Transport – Passenger transport
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The model




26/08/2014
 PRES	
  2014	
  –	
  Swiss-­‐EnergyScope.ch	
  –	
  S.	
  Moret*,	
  V.	
  Codina	
  Gironès,	
  F.	
  Maréchal,	
  D.	
  Favrat	
  

e


Introduction
 Literature review
 The platform
 The model
 Use & Conclusions


THE MODEL 
Heating & Cogeneration
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The model
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USE & CONCLUSIONS 
The first version
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Use & Conclusions
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USE & CONCLUSIONS 
β-testers feedback
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Use & Conclusions
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Use & Conclusions
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USE & CONCLUSIONS 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Use & Conclusions
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USE & CONCLUSIONS 
β-testers feedback
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Use & Conclusions
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USE & CONCLUSIONS 
β-testers feedback
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Use & Conclusions
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USE & CONCLUSIONS 
β-testers feedback
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Use & Conclusions
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USE & CONCLUSIONS 
β-testers feedback
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Use & Conclusions
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USE & CONCLUSIONS 
Field test at the EPFL
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Use & Conclusions


Energy Conversion 

Prof. François Maréchal, Spring 2014



•  50 master students

•  Background: environment, management 

of technology, engineering, architecture

•  Group project


Key tasks:



•  Use the calculator to define a scenario 

for 2035

•  Challenge: develop the cost model!

•  6-8 pages scientific paper style report
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USE & CONCLUSIONS 
Field test at the EPFL
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Use & Conclusions


Average

Respondents: 11/47
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USE & CONCLUSIONS 
Conclusions
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Use & Conclusions


•  Platform still to be refined, but positive feedbacks

•  Both learning and decision-making support tool

•  Sequential modeling strategy:


•  Simplification à fewer inputs

•  Integration of heat pumps and cogeneration

•  Monthly/seasonal approach 


•  Adaptation to other energy systems under-way

•  Demystifying the complexity of an energy system without 

oversimplifying it
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USE & CONCLUSIONS 
Thank you!
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Thank you for your attention! Questions?


Public release:

November 2014



