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LEGAL DISCLAIMER 
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The sole responsibilit y for the content  of  this publicat ion lies with the authors. It  does not  
necessarily ref lect  the opinion of  the European Climate, Infrast ructure and Environment  
Execut ive Agency (CINEA) or the European Commission (EC). CINEA or the EC are not  
responsible for any use that  may be made of  the informat ion contained therein. 
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EXECUTIVE SUMMARY 
This report  includes the text  contents and full documentat ion of  the learning materials used 
in the Summer Courses celebrated in 2021 and 2022. 
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1. Int roduct ion 

The object ive  of this de liverable  D6.1 Learning Materials is t o present  a full descript ion of 
t he  t ext  cont ent  and full documentat ion of the  learning materials used in courses and 
conferences in 2021 and 2022. 

2. Event s  

The Courses and Conferences t ook place  in 2021 and 2022, as de t ails are  st at ed in t he 
following t able: 

Dat es Event /Conference  Cont ent s 

2021, 
27-28th, 
Oct  

EMP-E 2021: Re-Energising 
Sustainable Transitions in Europe 
 
-Assessment of regional differences 
of electrical load profiles 
 
- Causal modeling of households 
investment decisions on the energy 
transition 
 

● Short  Summary1 
● Present at ion 2: De-Carbonising t he  

Building Sector with a present at ion: 
Assessment  of regional diffe rences of 
e lect rical load profiles 

● Present at ion 3: Social Behavioral Aspect s: 
Promot ing social fairness in the  energy 
t ransit ion: Causal modeling of 
households investment  decisions on the  
energy t ransit ion 

● WHY Skills Workshops Summary Report 4 

2022, 
20-24th, 
June  

Deust o Summer School 22, 
How to model human behaviour 
using art ificial int e lligence? 

● Syllabus 5 
● Moodle 6 
● Cont ent s 7 

2022, 
26th,  
Oct  

Workshop: Evolut ionary f or 
energy 

● Websit e 8 

2022, 5-
7th, Oct  

ECEMP 2022 ● Summary9 
● High Resolut ion t ime series processing 

○ Clust e ring e lect ricity consumpt ion 
pat t e rns at  household leve l10 

○ Google  COLAB11 

Table  1: Summer Courses t able 

                                                           
1 ht t ps:/ /www.why-h2020.eu/materials/past -event s/ skills-workshop-during-the-emp-e-conference  
2 ht t ps:/ /prod5.asse ts-cdn.io/event /6546/asse ts/8364042718-5ba85b18e8.pdf 
3 ht tps:/ /prod5.asse t s-cdn.io/ event /6546/asse t s/8364054768-40c23e51c8.pdf 
4 ht t ps:/ /www.why-h2020.eu/ fileadmin/Inhalt e /Bilder/Cont ent /WHY_Skills_Workshop_Summary_Report .pdf 
5 ht t ps:/ /docs.google .com/document /d/1Euc5_AV-e2aLEIldD49xexxIxbrr_s3lMBKbsl07wMs/edit#  
6 ht t ps:/ /drive .google .com/file /d/1ChMKrM5qfqsXFy4ImKsqVubMG8vYYunL/view?usp=share_link 
7 ht t ps:/ /drive .google .com/drive /u/0/ folders/165ukdJDjewWrQ3Wf3ySSAiu58gR60d6q 
8 ht t ps:/ /www.why-h2020.eu/materials/past -event s/workshop-on-evolut ionary-algorit hm-for-energy-syst em-models 
9 ht t ps:/ /www.why-h2020.eu/materials/past -event s/ecemp-2022-why-sessions-and-workshops-at -t he-conference 
10 ht t ps:/ /zenodo.org/ record/7568030 
11 ht t ps:/ /colab.research.google .com/drive /1OPXHUt aJpPT3JaVrCjsm8ybv5GZoOt 3p 

https://www.why-h2020.eu/materials/past-events/skills-workshop-during-the-emp-e-conference
https://prod5.assets-cdn.io/event/6546/assets/8364042718-5ba85b18e8.pdf
https://prod5.assets-cdn.io/event/6546/assets/8364054768-40c23e51c8.pdf
https://www.why-h2020.eu/fileadmin/Inhalte/Bilder/Content/WHY_Skills_Workshop_Summary_Report.pdf
https://docs.google.com/document/d/1Euc5_AV-e2aLEIldD49xexxIxbrr_s3lMBKbsl07wMs/edit
https://drive.google.com/file/d/1ChMKrM5qfqsXFy4ImKsqVubMG8vYYunL/view?usp=share_link
https://drive.google.com/drive/u/0/folders/165ukdJDjewWrQ3Wf3ySSAiu58gR60d6q
https://www.why-h2020.eu/materials/past-events/workshop-on-evolutionary-algorithm-for-energy-system-models
https://www.why-h2020.eu/materials/past-events/ecemp-2022-why-sessions-and-workshops-at-the-conference
https://zenodo.org/record/7568030
https://zenodo.org/record/7568030
https://colab.research.google.com/drive/1OPXHUtaJpPT3JaVrCjsm8ybv5GZoOt3p
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2.1. Event  2021 

In 2021, during t he  Energy Modelling Plat form for Europe  event , 26th-28th October 2021 
as an online  event , ht t ps:/ /emp-e-2021.b2match.io/ . The  event  t ook place  as cont ribut ion 
and skills workshop. The  summary report  can be  found in Annex 1. The  full report  of t he 
event  can be  downloaded from the  WHY websit e : ht t ps:/ /www.why-
h2020.eu/materials/past -event s/skills-workshop-during-the-emp-e-conference . 

2.2. Event s 2022 

In 2022, three  event s were  execut ed: 

2.2.1 Deust o Summer School  2022 

The Deusto Summer School 2022 was celebrated from the  20th t o t he  24th June  2022 in 
Deusto Universit y, Bilbao, ent it y coordinat ing the  WHY project . 

The  syllabus can be  found in Annex 2. The  learning materials could be examined in their 
corresponding archives: 

- Moodle: ht t ps:/ /drive .google .com/file /d/1ChMKrM5qfqsXFy4ImKsqVubMG8vYYunL/view  

 

https://emp-e-2021.b2match.io/
https://www.why-h2020.eu/materials/past-events/skills-workshop-during-the-emp-e-conference
https://www.why-h2020.eu/materials/past-events/skills-workshop-during-the-emp-e-conference
https://drive.google.com/file/d/1ChMKrM5qfqsXFy4ImKsqVubMG8vYYunL/view
https://drive.google.com/file/d/1ChMKrM5qfqsXFy4ImKsqVubMG8vYYunL/view
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- Contents: 
ht tps:/ /drive.google.com/drive/u/0/folders/165ukdJDjewWrQ3Wf3ySSAiu58gR60d
6q 

 

2.2.2 Workshop: Evolut ionary f or energy 

The WHY - Workshop on Evolut ionary Algorithm for Energy System Models. In this online 
workshop, which to place on the 26th July 2022, we presented an int roduct ion to 
evolut ionary algorithms focusing on best  pract ices available and provided some t ips to 
correct ly engineer an evolut ionary algorithm. Moreover, we showed two use cases f rom the 
Energy System Modelling community where Evolut ionary Algorithms have played a role as 
a subst itute of  Integer Linear Programming techniques and discussed how to engineer an 
evolut ionary algorithm for these use cases.  Details of  the event  sessions can be found in 
Annex 3.  

The recording are accessible through the WHY website, on the following link: 
ht tps:/ /www.why-h2020.eu/materials/past -events/workshop-on-evolut ionary-algorithm-
for-energy-system-models. 

https://drive.google.com/drive/u/0/folders/165ukdJDjewWrQ3Wf3ySSAiu58gR60d6q
https://drive.google.com/drive/u/0/folders/165ukdJDjewWrQ3Wf3ySSAiu58gR60d6q
https://www.why-h2020.eu/materials/past-events/workshop-on-evolutionary-algorithm-for-energy-system-models
https://www.why-h2020.eu/materials/past-events/workshop-on-evolutionary-algorithm-for-energy-system-models
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2.2.3 ECEMP 2022 

The European Climate and Energy Modelling Forum took place as an online event  during the 
5th to the 7th of  October 2022.  
The programme can be found in Annex 4. 
The actual recording and presentat ions of  the event  can be download f rom the WHY 
website in the following link: ht tps:/ /www.why-h2020.eu/materials/past -events/ecemp-
2022-why-sessions-and-workshops-at -the-conference. 

https://www.why-h2020.eu/materials/past-events/ecemp-2022-why-sessions-and-workshops-at-the-conference
https://www.why-h2020.eu/materials/past-events/ecemp-2022-why-sessions-and-workshops-at-the-conference
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The learning materials can be found in the following repositories: 
 

- Zenodo:  
ht tps:/ /zenodo.org/record/7568030#.ZFPDcHbP02w   
 

https://zenodo.org/record/7568030#.ZFPDcHbP02w
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and  
 

- Google COLAB: Clustering of  elect ricit y consumpt ion pat terns at  household level 
ht tps:/ /colab.research.google.com/drive/1OPXHUtaJpPT3JaVrCjsm8ybv5GZoOt3p 
. 

 

 
 
 

  

https://colab.research.google.com/drive/1OPXHUtaJpPT3JaVrCjsm8ybv5GZoOt3p
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ANNEX 1 

The 2021 EMP-E Conference was coordinated by the SENTINEL project  and took place f rom 
Tuesday, October 26 - Thursday, October 28, as a virtual conference of  energy modellers in 
Europe. The EMP-E Conference’s theme, “Re-energising Sustainable Transit ions in Europe: 
Energy System Modelling, Methods & Results to support  the European Green Deal” aimed 
for a deep exchange of  research and pract ice, with discussions around energy system 
modelling, methods, approaches and experiences of  the European energy modelling 
community.  

The 2021 EMP-E served as a forum for exchange among researchers across Europe f rom 
H2020 projects and European Commission representat ives, as well as indust ry and civil 
society partners. Each day of  the conference revolved around dif ferent  themes.  

● Day 1 was “Policies and Targe t s” for 2030, 2050, environmental policies and post -
COVID recovery.  

● Day 2 focused on “Linking Sectors and Technologies” t o int egrat e  the  building 
sector, smart  t echnology, digitalisat ion input  and t echnological diffusion. Finally,  

● Day 3 t ackled “Modelling specific issues” such as promot ing t ransparency, 
collaborat ion, and capturing social and behavioural change  in models. 

Nine  skills workshops were  developed for the  EMP-E to provide  further int e ract ive 
expert ise  t o part icipants. Divided into t he  t hree  t racks: “Int roduct ion t o ESMs”, “Advanced 
modelling t echniques”, and “Qualit y aspect s”, the  skill workshops ranged from t echnical 
skills like  programming energy syst em models, business model development , t o scenario 
design, social engagement  and behavioural out comes. These  90-minute  skills workshops 
complemented t he  EMP-E’s 2021 programme, occurring aft er the  opening day sessions and 
kicking off t he  morning sessions on the  second and t hird days, see  be low t able . 

 

Day Session Present ers 

1 

1. Energy System Models: Basic Principles 
and Concept s 

Panagiot is Fragkos of E3 Modelling  & Amanda 
Schibline  and Andrze j Ceglarz of Renewables 
Grid Init iat ive  

2. High Resolut ion t imes series processing Carlos Quesada and Cruz Borges of Deusto 
University & Leire  
Ast igarraga and Chris Merve ille  from GoiEner 

3. What  Energy Syst em Modelle rs should 
know about  open dat a and software  
licenses 

Robbie  Morrison of openmod 

2 

4. How to se t  up a scenario for energy 
syst em modelling 

 Francesco Dalla Longa and Larissa P. Nogueira 
of TNO Ene rgy 
Transit ion 

5. Technical possibilit ies vs. Economic 
Feasibilit y: The  issue  of viable  business 
models for innovat ive  t echnologies – a 
modelle r’s approach 

Thomas Nacht  of 4ward Energy 

6. Communicate  and inspire : How to  
convince  with a pit ch 

Eva Suba and Masha Tarle  of Climate  Alliance  
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3 

7. Hands-on session with t he Calliope 
ESM Framework 

 Bryn Pickering of  ETH Zurich and Stefan 
Pfenninger of  TU Delf t  

8. How to model cit izens’ behaviour Armando Aguayo and Diego Casado-Mansilla 
of  Deusto 
University 

9. EnerMaps: Open-access Energy Data 
and Calculat ion Modules 

Giulia Conforto, Marcus Hummel, Bernhard 
Mayr of  e-think & 
Alessia Bardi, Gina Pavone of  OpenAire & Eric 
Wilczynski of  Eurac Research 

Table a-1.  Skills workshops 

 

To f ind more informat ion visit  the online report  WHY Skills Workshops Summary Report 12. 

 

 

 

 

  

                                                           
12 ht t ps:/ /www.why-h2020.eu/ fileadmin/Inhalt e /Bilde r/Content /WHY_Skills_Workshop_Summary_Report .pdf 
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ANNEX 2 

Summer Course 2022.  Course: How to model human behaviour using artificial intelligence? 

Int roduct ion. The challenges associat ed with the  twin digital and green t ransit ion require  
not  only t echnological deve lopment  but  also social development . Up t o now, in many 
sectors, t his social development  has not  received enough at t ent ion, with t he  result  that  
some product s or policies have  failed. One  way t o t ackle  t his issue is by deve loping 
behaviour models t o st udy social development . This methodology allows us t o study t he  key 
point s that  explain behaviour and decision-making and include  t hem in mathemat ical 
models. The  object ive  of this course  is t o t rain st udent s in different  behaviour modeling 
methodologies so that  they can autonomously deve lop such models. 

Object ives. The  course  aims t o deve lop generic and specific competences:  

● Generic:  
○ Part icipat ion in mult idisciplinary act ivit ies  
○ Development  of  group act ivit ies in general and especially in online group 

act ivit ies. 
○ Oral and writ ten communicat ion of  scient if ic result s 

● Specific:  
○ Using quant it at ive  modeling t echniques t o segment  behaviours  
○ Use of qualit at ive  modeling t echniques t o explain behaviours  
○ Development  of analysis skills that  allow evidence-based decision making  

 
Cont ent s 
 

1) Methods t o ext ract  behaviour pat t e rns from elect ricit y consumpt ion t ime series 

a) Int roduct ion t o machine  learning 
b) Data visualizat ion: ge t  familiar with t he  informat ion cont ained in the  

dat ase t s 
c) Data cleaning imputat ion, out lie r removal, e t c. 
d) Feature  ext ract ion: one  se t  fit s for all vs t ailored features 
e ) Data segmentat ion: clust e rizat ion following diffe rent  algorithms 
f) Quant it at ive  assessment  (validat ion) of the  model 
g) Qualit at ive  result s assessment : t axonomy creat ion 
h) Knowledge  ext ract ion: household personae 

2) Causal models for behaviour modeling 

a) Int roduct ion t o Causal Models 
b) Writ ing a causal diagram 
c) Adjust ing a model using Do-Why (se lect ing a pot ent ial outcome) 
d) Measuring the  causal e ffect  
e ) Refut ing an est imat ion 

3) Qualit at ive  methods 

a) Int roduct ion t o qualit at ive  methods 
b) How to se t  up the  int rinsic and ext rinsic variables in your model? 
c) How to build from scratch a causal diagram? 
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Teaching t eam: 

● Cruz Enrique Borges Hernandez  

ht tps:/ /deustot ech.deusto.es/member/cruz-enrique-borges/  

● Diego Casado Mansilla 
ht tps:/ /estudiant es.deusto.es/cs/Sat ellit e /estudiant es/en/student s-1/academic-
informat ion/ t eaching-staff-1/12242/profesor 

● Armando Aguayo Mendoza  
ht tps:/ /deustot ech.deusto.es/member/aguayo/  

● Carlos Quesada Granja 
ht tps:/ /estudiant es.deusto.es/cs/Sat ellit e /estudiant es/en/st udent s-1/academic-
informat ion/ t eaching-staff-1/28623/profesor  

Present at ions at  Sessions 
Monday 

20/06/2022 
Tuesday 

21/06/2022 
Wednesday 
22/06/2022 

Thursday 
23/06/2022 

Friday 
24/06/2022 

Int roduct ion Time Series 
Modeling 

End User Model Causal Model Wrap-up session 

● Int roduct ion to the 
summer course 

● Int roduct ion to 
ESM13 

● The  Human Factor 
in Energy Policy 
Making 14 

● Data cleaning and 
visualizat ion 

● Feature  ext ract ion 
● Clust e ring and 

validat ion 

● Theore t ical 
Framework 

● Brainstorming of 
De te rminant s 

● Sort ing 
de t e rminant s in 
TTM 

● Definit ion of t he  
DAG 

● Data generat ion 
● SCM generat ion 
● Impact  assessment  

● Presentat ion of 
re sult s 

● Joint  discussion 
 

Writ e  a paragraph 
about  t he  
import ance  of 
conside ring behavior 
aspect s on ESM 

Writ e  a household 
pe rsona of a clust e r 

Describe  t he  
de t e rminant s of t he  
pe rsona and sort  
t hem in t he  st age  of 
change  

Given a causal mode l, 
e st imate  t he  average  
impact  making an 
int e rvent ion 

 

  

                                                           
13 ht t ps:/ /www.youtube .com/watch?v=QGW73VHjJFQ 
14 ht tps:/ /www.youtube .com/watch?v=t0zO6x9iHG8 

https://www.youtube.com/watch?v=QGW73VHjJFQ
https://www.youtube.com/watch?v=QGW73VHjJFQ
https://www.youtube.com/watch?v=t0zO6x9iHG8
https://www.youtube.com/watch?v=t0zO6x9iHG8
https://www.youtube.com/watch?v=t0zO6x9iHG8
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ANNEX 3 

In this workshop on the 26th July 2022, we presented an int roduct ion to evolut ionary 
algorithms focusing on best  pract ices available and provided some t ips to correct ly engineer 
an evolut ionary algorithm. Moreover, we presented two use cases f rom the Energy System 
Modelling community where Evolut ionary Algorithms have played a role as a subst itute of  
Integer Linear Programming techniques and discussed how to engineer an evolut ionary 
algorithm for these use cases. 

Evolut ionary algorithms are a class of  opt imizat ion techniques that  follows some natural 
select ion principles to search for global opt imum. These algorithms work iterat ively by 
def ining a set  of  potent ial candidates (individuals) and t ransforming them using a set  of  
rules (operators). The most  promising solut ions according to a predef ined qualit y score 
(f itness funct ion) are usually fostered somehow on the next  iterat ion (generat ion). The key 
advantages of  these algorithms are their simplicit y (the ent ire implementat ion could take 
just  a bunch of  computer lines) and their universalit y (basically, they should work over any 
funct ion that  could be easily computable and is not  f lat ). Moreover, they are embarrassingly 
easy to parallelize. Nevertheless, they also have a large set  of  disadvantages start ing by 
being a heurist ics technique that  cannot  guarantee convergence or the qualit y of  the 
solut ion acquired. Moreover, they have a large set  of  hyperparameters to be tuned reaching 
the point  that  the evolut ionary algorithm has to be engineered to the problem at  hand. 

Agenda. 

Time Session Present ers 

11:00-11:05 Welcome and part icipat ion rules Cruz E. Borges / Axel 
Veitengruber 

11:05-11:50 Int roduct ion to evolut ionary algorithm15 Cruz E. Borges (DEUSTO) 

11:50-12:00 Coffee  break    

12:00-12:15 Int eger Linear Programing formulat ion at  
Energy Syst em Models16 

Johanna Ganglbauer (4ER) 
 

12:15-12:30 Evolut ionary Algorit hms at  Load Profile  
Generator 17  

Noah Pflugradt  (FZJ) 
 

12:30-14:00 Open discussion: how evolut ionary 
algorit hms t echniques could be 
implemented at  energy syst em models18 

 

   

  

                                                           
15 ht t ps:/ /www.youtube .com/watch?v=OfAIobZDBTQ&t=1s 
16 ht t ps:/ /www.youtube .com/watch?v=Z9Q6IeNAUxE&t=2s 
17 ht t ps:/ /www.youtube .com/watch?v=DRpqGAnEPUA 
18 ht t ps:/ /www.youtube .com/watch?v=TnIGSCEq0_8 



D6.1 Learning Materials 

 

18  

ANNEX 4 

ECEMP 2022 - Act ing on t he ambit ions t o a net -zero EU: roadblocks, chal lenges, and 
opport unit ies 

October 5-7, 2022 

The annual ECEMP conference brings together Europe’s climate and energy modelling 
community over a three-day period in a forum for deep exchange of  research and 
modelling pract ice and varied discussions. The event  will feature a balanced mix of  high-
level panel discussions and interact ive workshop sessions to enable a peer-reviewed 
digest  of  models and policy insights for the t ransformat ion of  the European energy 
system. The ECEMP 2022 conference will be a plat form for exchange among researchers 
and modelling teams f rom across Europe; f rom H2020 projects, representat ives of  the 
European Commission as well as partners f rom indust ry and civil society. 

Days and t hemes 

● Day 1: Energy securit y and geopolit ics for fossil and low-carbon fuels 
● Day 2: Innovat ion, socie tal and t echnical changes for Net  Zero 
● Day 3: The  lat est  IPCC findings and implicat ions for nat ional and short  t erm policies 

 

The WHY Session cont ribut ions and Skil ls Workshops 

The event  featured a balanced mix of high-level pane l discussions and int e ract ive  
workshop sessions t o enable  a peer-reviewed digest  of models and policy insight s for t he  
t ransformat ion of the  European energy syst em. The  ECEMP 2022 conference  was a 
plat form for exchange  among researchers and modelling t eams from across Europe; from 
H2020 project s, represent at ives of t he  European Commission as well as partners from 
indust ry and civil socie ty. In agreement  with t he  European Commission, the  former EMP-E 
Conference  has adopt ed a new name, “European Climate  and Energy Modelling Plat form 
(ECEMP)”, t o consider the  increasing role  of climate  policies and climate  change  and t heir 
impact  on energy demand and supply planning. 

 
Present at ions at  Sessions 

Day Session Present ers 

2 

Nudge-based int e rvent ions to promote  
energy conservat ion and demand re sponse  
among customers of an e lect ricity re t aile r 
following the  change  of t he  e lect ricity t ariff 
in Spain 

Cruz Enrique  Borges Hernandez, University of 
Deusto  

What  are  t he  most  re levant  fact ors t hat  
affect  households’ investment  decisions on 
the  energy t ransit ion? 

Diego Casado Mansilla, University of Deusto  

3 
Syst em-leve l Effect s of Increased Energy 
Efficiency in Global Low-carbon Scenarios 

Panagiot is Fragkos, E3 Modelling 
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Skil ls Workshops 

Day Session Organized by 

1 

High Resolut ion t ime series processing: This 
session is designed for data scient ists in the 
energy f ield. The object ive is to present  a 
methodology to assess high-resolut ion 
t ime series f rom smart  meters. Part icipants 
will gain a general understanding of  t he 
basic steps to process big datasets and 
signify dif ferent  behaviours of  household 
elect ricit y consumpt ion. 
 

Carlos Quesada Granja (University of  Deusto) 

3 

This session is open to researchers, experts 
and students who have an interest  in 
stakeholder engagement . Involving 
external stakeholders in the scenario 
building and modelling processes is 
essent ial to increasing the impact  of  t he 
modelling work, guarantee t ransparency 
and legit imacy, collect  dif ferent iated 
perspect ives and conf irm the data. 

Andrzej Ceglarz and Amanda Schibline 
(Renewables Grid Init iat ive) 

 

To f ind out  more visit  the link below:  

www.why-h2020.eu/materials/past -events/ecemp-2022-why-sessions-and-workshops-at -
the-conference 

https://www.why-h2020.eu/materials/past-events/ecemp-2022-why-sessions-and-workshops-at-the-conference
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