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Impact analysis of 
bridge removal
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Citizen Design Science app

Engagement platform
Traffic simulator
CO2 estimator
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Sep-Oct Nov-Dec Jan-Feb Mar-Apr May-Jun Jul-Aug Sep

Project status update 
presentation

First version of 
App tested and 

completed 

Beta version of app

Pilot Study for Master’s thesis 

Full implementation in Einsiedeln

Update beta version

Launch project + establish conceptual design  

Review findings and prepare final reports

Survey development

Campaign in 
Einsiedeln

Project 
completion
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Citizens of Willerzell and  
Einsiedeln want to keep the 
Viadukt

What future developments can be 
incorporated into the community around 
the bridge? Solar Photovoltaics (PV)?

Help contribute to the 2000 
Watt-society and Energy 
Strategy 2050 goals.

Focus on solutions that address both 
increasing renewable energy supply and 
energy conservation through self 
consumption or “Eigenverbrauch”

PV is the most promising 
renewable energy source in CH
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Total population: 15,550

Number households: 6,565

Average residence: 114 m2

Average number of people per 
household: 2.3

IMG Stiftung Phase 2
The Our Energy Challenge

Swiss Cantonal Statistics: Schweizerischer Städteverband (2017)
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Objectives

Method

Primary project outcomes:
ü Pilot study and evaluation (Master thesis)
ü Final version of ‘Our Energy’ 
ü Our Energy campaign in Einsiedeln
ü Full Implementation results 

Conclusions and Future work

Additional outcomes: 
ü CISBAT paper + poster
ü Energy Informatics - App Demo
ü Book (Torsten)
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Evaluate if the community context 

positively influences the desired behavior of 

load-shifting to maximize self-consumption 

of a shared solar PV system. 

20.09.2019
IMG Stiftung Phase 2

The Our Energy Challenge

1. Develop an energy information platform with 
both individual and aggregate energy 
performance data for a community PV system 
located in Einsiedeln, Switzerland.

2. Test if households achieve higher levels of self-
consumption when they are connected to a 
community scale PV system compared to an 
individual rooftop PV system. (Pilot study)

3. Test if participants load-shift at the household 
level to increase their self-consumption 
compared to an established baseline. (Full 
implementation)

4. Evaluate if other criteria may also influence the 
levels of participation such as "energy literacy", 
sense of community, environmental awareness 
or interest to invest in renewable energy 
technology
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5-step community-based social marketing approach 

2. Identify Benefit 
and barriers

3. Develop 
Strategies

4. Pilot and 
evaluation

5. Full implementationEnhanced 
app

Load-shifting for PV 
self-consumption

1. Selecting 
Behaviour 

.FUIPE
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5 step community-based social marketing 

2. Identify Benefit 
and barriers

3. Develop 
Strategies

4. Pilot and 
evaluation

5. Full 
implementation

Enhanced 
app

1. Select 
Behaviour

• Focus on load-shifting for 

self-consumption of solar 
electricity production 

• Categorize appliances to 
facilitate load-shifting

• Most people do not have 

access to solar PV at 
home

• Most people do not 
receive regular energy 
consumption information

• Simulate ‘what it would 

be like to have electricity 
from solar PV’

• Appealing app to show 
how to load shift using 
an ‘energy diary’

• Community activities 
require direct contact 

with the people 

• Test usability of the 

strategy (APP) with team 
members 

• First pilot study with ETH 
students

• Focus group with 
representatives from 
Einsiedeln 

• Outcomes from the pilot 

study to improve the full 
implementation 

• Marketing campaign in 
Einsiedeln on 22-23 June

• Full study 23 June- 7 July

.FUIPE
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4. Full Implementation

3. ‘Our Energy’ campaign

2. Final version of ‘Our Energy’

1. Pilot study and evaluation
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4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation

a. Experimental Set-up

b. Summary of findings

c. Design improvements
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Two-week study: 11-25 March 2019

4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation

Time-of-use value of 
electricity from solar PV

Individual PV system 
(control group)

Community-scale PV 
system 

Individual 
performance

Community 
performance

17 participants15 participants

32 participants

27 student participants
5 focus group participants from Einsiedeln
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4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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4VNNBSZ�PG�GJOEJOHT
4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation

Access to PV

��)BWF�BDDFTT�5P�17

Access to 
electricity data

���#JMMT�FWFSZ�����NPOUIT

Energy literacy

���"WFSBHF�RVJ[�TDPSF

Environmental awareness

���/P�SFTPVSDFTXBTUJOH
���DPOTFSWFFMFDUSJDJUZ

���%JSFDU�BDDFTT�UP�17

Shared facilities

���)BWF�TIBSFEGBDJMJUJFT

Likelihood to invest in PV

���*O�DPNNVOJUZTZTUFNT
���*O�JOEJWJEVBMTZTUFNT

Pre-participation survey results: Post-participation survey results:

Reported learning effects

���
���
���

)PVTFIPME�FMFDUSJDJUZ�DPOTVNQUJPO

5JNF�PG�VTF�PG�FMFDUSJDJUZ

-PBE�TIJGJUJOH
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Visual representation and 

ease of use of the app

Knowledge about 

personal use of electricity

Raised awareness and 

experience with the time-

of-use of electricity

Sense of other people 

participation with the 

ranking function

What worked: What did not work:

Not enough knowledge 

on how to shift 

appliances

Initial point scheme was 

too simplistic

Version without the 

ranking was not as 

interesting

List of appliances not 

representative and no 

possibility of adding 

multiple entries

4VNNBSZ�PG�GJOEJOHT
4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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%FTJHO�JNQSPWFNFOUT
4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation

Household panel

Main 
screens

Electricity 
production panel

Grid panel

Info panel Ranking panel

Activities po
p-up

Activities panel Points pop-up Points panel

Appliances diary

Electricity production panel Household panel Electricity production panel

Statistics chart Consumption 
information

Weekly 
visualization

Ranking panel
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4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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"WBJMBCMF�PO�"QQMF�TUPSF�BOE�(PPHMF�1MBZ

Current features:
• Solar information available only for Einsiedeln
• Appliances are based on typical Swiss and European power ratings 
• Lighting, heating and cooling calculations are for a typical Swiss 

residence (size, number of people, typology) 

4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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5XP�EBZ�$BNQBJHO�������+VOF�����
4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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0VS�&OFSHZ�JO�UIF�OFXT
4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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a. Updated experimental Set-up

b. Participation summary

c. Summary of findings

d. Novelty 

4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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6QEBUFE�&YQFSJNFOUBM�TFU�VQ

Week 2 objective: to increase self-consumption 
(compared to week 1 baseline) 

Week 1 objective: Baseline actual energy 
consumption

Two-week study: 23 June- 7 July 2019

4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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1BSUJDJQBUJPO�TVNNBSZ
• 61 pre-survey’s 
• 24 post-participation survey’s 

completed

• 87 App downloads
• 51 App users (with appliance 

data input for 1 or more days)

4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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4VNNBSZ�PG�GJOEJOHT
4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation

Week 1: Baseline period Week 2: Objective to increase Self-consumption 
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Example of an individual participant

4VNNBSZ�PG�GJOEJOHT
4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation
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4VNNBSZ�PG�GJOEJOHT

Access to PV

���)BWF�BDDFTT�5P�17

Pre-participation survey results: Post-participation survey results:

4. Full Implementation3. Our Energy campaign2. Final version of ‘Our Energy’1. Pilot Study and evaluation

Access to 

electricity data

���#JMMT�FWFSZ�����NPOUIT

Energy literacy

���"WFSBHF�RVJ[�TDPSF
���)BWF�TIBSFEGBDJMJUJFT

Shared facilities

Likelihood to invest in PV

���*O�DPNNVOJUZTZTUFNT
���*O�JOEJWJEVBMTZTUFNT

Reported learning effects

���
���
���

)PVTFIPME�FMFDUSJDJUZ�DPOTVNQUJPO

5JNF�PG�VTF�PG�FMFDUSJDJUZ

-PBE�TIJGJUJOH

Environmental awareness

���/P�SFTPVSDFTXBTUJOH
���DPOTFSWFFMFDUSJDJUZ

���%JSFDU�BDDFTT�UP�17
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I am considering installing Solar PV at home: 5 (23.8%)

I am curious to test the daily experience of having a Solar PV system: 10 (47.6%)

I want to compare my actual PV system and energy consumption to the app: 2 (9.5%) 

I know other's who also participated: 8 (38.1%)

I wanted to support a research project at ETH: 15 (71.4%)

I have a chance to win a prize: 5 (23.8%)

I didn't use the App, I just downloaded it to check it out: 1 (4.8%)

Other: 3 (14.3%)

4. Full Implementation3. ‘Our Energy’ campaign2. Final version of ‘Our Energy’1. Pilot study and evaluation

Reasons for participating in the two-week study



'PS�SFTFBSDI 
• "EBQU�UIF�BQQ�GPS�DBTF�TUVEZ�BSFBT�UIBU�BMSFBEZ�IBWF�4PMBS�17�TZTUFNT�
• 4UVEZ�UIF�FGGFDUT�PG�DPNNVOJUZ�GPS�CFIBWJPVS PG�VTFST�XIP�BMSFBEZ�IBWF�TPMBS�17
• 4JNVMBUF�IPX�VTFST�DBO�TIBSF�TFMM�UIF�FYDFTT�FMFDUSJDJUZ�GSPN�UIFJS�TZTUFN�UP�OFJHICPST�JO�UIFJS�DPNNVOJUZ
• 4UVEZ�UIF�QSFGFSFODFT�PG�EJGGFSFOU�VTFS�DBUFHPSJFT
• *ODMVEF�FOFSHZ�TUPSBHF�TDFOBSJPT

'PS�NBSLFU 
• "VUPNBUJD�JOQVU�PG�EBUB���DPOOFDUJPO�XJUI�SFBM�FMFDUSJDJUZ�DPOTVNQUJPO�
• 1PTTJCJMJUZ�UP�SFNPUFMZ�DPOUSPM�BQQMJBODFT�VTJOH�UIF�BQQ�
• 1SPWJEF�17�TJ[JOH�PQUJPOT�GPS�UIF�VTFST�UP�DIPPTF���UFTU�BOZUJNF
• *ODMVEF�XFBUIFS�GPSFDBTUJOH�UP�JOGPSN�VTFST�XIFO�BOE�XIBU�UP�TIJGU�
• 4IBSF�DPOUSPM�PG�B�IPVTFIPME�CFUXFFO�UIF�TBNF�IPVTFIPME�VTFST
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1. CISBAT paper + poster

2. Energy Informatics - App demo

3. Book (Torsten)
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1. CISBAT paper + poster 2. Energy Informatics - App demo 3. Book (Torsten)

• Published paper in Energy Procedia 
conference proceedings

• Theme: Human and building interaction
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1. CISBAT paper + poster 2. Energy Informatics - App demo 3. Book (Torsten)

• Demo presentation of the App

• Information and communication 
technologies in the energy domain the 
German-Austrian-Swiss region and its 
neighboring countries (DACH+)
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1. CISBAT paper + poster 2. Energy Informatics - App demo 3. Book (Torsten)

Die Demokratisierung der Schweizer Stromversorgung: Die Sihlseeregion als 
Pionier und Beispielgeber

1. Alpen-Traum
2. Grossrisiken in der Stromversorgung
3. Vorteil Senegal 
4. Risikofaktor Energiewende
5. Blackout – Was ist zu tun?
6. Bürgerkraftwerke
7. Braunes Gold – Exzessive Holz- und Torfgewinnung
8. Blaues Glück – Der Sihlsee 
9. Bürgerlicher Widerstand gegen Konzessionäre + Politik –

Vorstellung der diversen Initiativen und Energie-Projekte 

Kapitel:

10. „OurEnergy“ – ein ETH-Projekt als Innovationstreiber:
•Masterarbeit Natasha: Soziologische Aspekte künftiger Energiepolitik
• Pilot-Study Danielle: «Pilot study of ‘Our Energy’, an app designed to 
facilitate self consumption of community solar photovoltaic systems » 

11. Die Dezentralisierung der Stromproduktion und der zelluläre Ansatz 
(„Energiezellen“, Microgrids, dezentrale Balancegruppen, etc.) zur 
Erhöhung der Versorgungssicherheit

12. Prognosen zur künftigen Stromversorgung
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Calculations framework

Weather 
measurements

Solar Radiation

Temperature

Sunshine hours

Get factor matrix

Apply factor

Expected
Solar Radiation

Electricity
equations

Display PV 
Production

Display weather 
conditions

Simulation with 
clear sky modelComplex 

geometry
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Community x individual versions (PILOT)
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Survey learnings
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Accuracy of clear sky weather file
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Standard deviation of the error in W/m2

Normal distribution of errors

Historical,  µ=-0.72, σ=3.59

Ineichen 1, µ=-7.74, σ=25.86

Ineichen 2, µ=-8.05, σ=12.45

Ineichen 3, µ=-0.83, σ=22.90

Ineichen 4, µ=-1.10, σ=5.24

Weather file Mean Absolute Error

Historical 0.6 %

Ineichen 1 11.9%

Ineichen 2 6.7%

Ineichen 3 7.6%

Ineichen 4 3.4%

The accuracy of output simulation values 
when compared with input values.
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Cloud scheme
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