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Sustainable Production and Consumption Wuppertal
. Institut
Challenges for a low carbon and low resource society
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factor of 10
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Sustainability innovations in households and districts Wu|_3pertal
Challenges for a low carbon and low resource society Institut

CO: - neutral and resource efficient city districts

= High quality of living at 8t of resource use per person/a
through design of sustainable product-service-innovations

= User- and stakeholder integration in districts

ﬁinﬁ

Cities / Districts

(&) ~ BN | | |
Our vision is of cities and -@- Sustainable firms provide

Firms

towns that are inclusive, product§ and servipes that
prosperous, creative and Sustainable Living Lab integratively (relatively and
sustainable, and that absolutely) increase quality of
provide a good quality of life life, participation and protect

for all citizens and enable the environment.

their participation in all
aspects of urban life.”

Taken from: Aalborg Commitments 2004
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Living Labs

Infrastructure for innovations on different levels

LivingLabs

- Develop and implement
socio-technical solutions in
real settings of production
and consumption systems
(value chain networks)

- Involve key stakeholders
from production,
consumption, science,
government in order to
increase acceptance and
change mindsets and value
sets.

They work in real life settings
and infrastructures (city
districts / cities — laboratories
— field structures)

07.09.2016

Wuppertal
Institut

Value chain networks-
Business models

Value chain networks —
use models

Source: Schneidewind u.a. 2014 - Reallabore, adapted according to the LivingLab
Methodology
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Wuppertal

SusLab North West Europe (NWE)(2012-2015) Institut
Itu

Project partners and pilot region in Germany
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SusLab North Rhine-Westphalia (SuslabNRW)
Project partners

Wuppertal
Institut

Wuppertal
Institut

£:% InnovationCity

=i Ruhr

Modellstadt Bottrop

HOCHSCHULE RUHR WEST
UNIVERSITY OF APPLIED SCIENCES

Zeotrum fir
Information und Beratung

07.09.2016 8th LCS-Rnet Conference 6



Wuppertal

LivingLab projects :
Institut

Methodology — a three tier model

User insights Prototyping/Co-Creation Field testing

A RN
AuN\nimlE:
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Theory of Social Practices \INutI?tpirtal
. . nstitu
Elements in networks of practices around a “warm home”

Personal ecological norm  Comfort/feeling at home

Costs

Practices of
‘ hospitality

Source: adapted from Shove 2003
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Research design
Methods

Insight Research Prototyping

Assignment

fv
alw

Analysis of Material Flows
Patterns of action and their context

Development of scenarios and prototypes
in laboratories

Sensoring, interviews, MIPS, user obser-
vation, network analysis, user reenactment

Design-oriented scenarios (DOS),
Co-Creation, InSitu Tasks

Wuppertal
Institut

Testing and evaluation with extended scope
(temporal, areal)

Actor analysis of diffusion, sensoring, diaries,
interviews, workshops

A 4 A 4
Sensor technology Sensor technology Sensor technology
Pre-analysis of heating behaviour Acoompanying analysis of heating behaviour Controlling analysis of heating behaviour
* Interviews and participant observation in * Co-Creation workshops with users * Interviews and participant observation
households and producers in households
- | Represantive specification of tagret * InSitu Tasks: « Long-term testing under realistic
= groups Prototyping under realistic circumstances
o Y MIPS data analysis of resource crcumstances « analysis of diffusion
2 consumption * interaction design
7 | - Network analysis of relations wih
potential influence on heating behaviour
* Definition of hypothetic
archetypes of users - : - - :
ype > Exploratory study: Sustainable innovations for a comfortable indoor climate >
| - | 1
> Exploratory study: Transformational objects - Heating behaviour, indoor climate, well-being >
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Research design
Insight research

Insight Research Prototyping |

Assignment

Method

=
©
z
]
<
-
n
>
7]

f’
alw

Analysis of Material Flows
Patterns of action and their context

Development of scenarios and prototypes
in laboratories

Sensoring, interviews, MIPS, user obser-
vation, network analysis, user reenactment

Design-oriented scenarios (DOS),
Co-Creation, InSitu Tasks

v
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Wuppertal
Institut
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Testing and evaluation with extended scope
(temporal, areal)

Actor analysis of diffusion, sensoring, diaries,
interviews, workshops

Sensor technology
Pre-analysis of heating behaviour

Sensor technology
Acoompanying analysis of heating behaviour

* Interviews and participant observation in
households

* Represantive specification of tagret
groups

* MIPS data analysis of resource
consumption

potential influence on heating behaviour
» Definition of hypothetic

» Co-Creation workshops with users
and producers

Sensor technology
Controlling analysis of heating behaviour

* Interviews and participant observation
in households

archetypes of users

* InSitu Tasks: * Long-term testing under realistic
Prototyping under realistic circumstances
crcumstances - analysis of diffusion
* interaction design
oor climate

> Exploratory study: Sustainable innovations for a comfortable ind
| - |

> Exploratory study: Transformational objects - Heating behaviour, indoor climate, well-being

NN
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User observation 2014/15 Wuppertal

Household typologies: Basic model with sample Institut
share as draft evaluation

A
Social
Status:
. g o
high Well-established Milieus 38%
159/
Critical and
Creative Milieus
14%
e 15% Young
Traditional -
middle Milieus
Milieus Modern Mainstream
(1) (1)
16% 25% 30% 15% Probands
SuslabNRW
3%
Precarious Milieus
low 1 7% 2%
>

Generational War / Post-war / Modernization , Value Change Postmodern Global and Digital
Imprint: Reconstruction Era ("Baby Boomers") ("anything goes") ("Generation Y")
Efn;\%f::\ses 70+ years 45 —70 years 30 — 45 years below 30 years

Source: UBA / sociodimensions; representative survey "Environmental Consciousness and Behavior in Germany 2014",
Sample: n=2.036 respondents18+
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User observation 2014/15 \INutl?tpirtal
Material and Carbon Household Footprint in Bottrop AstE

Aim:
- Household observation

concerning all fields of / j 7\

. ®

activity 0 housing a_ mobility
- Calculation of life-cycle "\ A\

wide resource A g RA

. . wmw__J nutrition IW__| recreation

consumption Material

Footprint and Carbon _._/\ 2N

Footprint '_ waste & Iil_ tourism

packages

- Comparison of resource
consumption with the ﬁ
field of heating
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User observation 2014/15 \INutl?tpetrtal
Material and Carbon Household Footprint in Bottrop AstEd

Housing esp. heating high impact on resource consumption | Main influence: living space and number of persons

50.000 kg MF

45.000 kg MF

40.000 kg MF
Differences of material footprints in 16 households by factor 3,
from 16.000 to 60.000 tonnes

35.000 kg MF

30.000 kg MF

25.000 kg MF

20.000 kg MF

15.000 kg MF -

10.000 kg MF

5.000 kg MF -

0 kg MF

HBM ‘ JEM ‘ JEM ‘ JFM ‘ ETH ‘ JFM ‘ N.N ‘ ETH ‘ JEM ‘ ETH ‘ N.N ‘ JUH ‘ HBM ‘ JEM ‘ KIH ‘ ETH ‘

HH13 | HHO8 | HHO1 | HHO6 | HH16 | HHO3 | HH11 | HH09 | HHO4 | HHOS | HH10 | HHO7 | HH14 | HH12 | HH15 | HHO2 | - | - |

Material Footprint in kg per person and year

Sum of
Median

[Housing M Mobility M Nutrition [PetFood MWaste BGoods & Applications BETourism B Recreation
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Research design
Prototyping

Insight Research Prototyping |

Assignment

Method
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Analysis of Material Flows
Patterns of action and their context

Development of scenarios and prototypes
in laboratories

Sensoring, interviews, MIPS, user obser-
vation, network analysis, user reenactment

Design-oriented scenarios (DOS),
Co-Creation, InSitu Tasks

v

v

Wuppertal
Institut

Testing and evaluation with extended scope
(temporal, areal)

Actor analysis of diffusion, sensoring, diaries,
interviews, workshops

Sensor technology
Pre-analysis of heating behaviour

Sensor technology
Acoompanying analysis of heating behaviour

* Interviews and participant observation in
households

* Represantive specification of tagret
groups

* MIPS data analysis of resource
consumption

* Network analysis of relations wih
potential influence on heating behaviour

» Definition of hypothetic

» Co-Creation workshops with users
and producers

Sensor technology
Controlling analysis of heating behaviour

* Interviews and participant observation
in households

archetypes of users

* InSitu Tasks: * Long-term testing under realistic
Prototyping under realistic circumstances
crcumstances - analysis of diffusion
* interaction design
oor climate

> Exploratory study: Sustainable innovations for a comfortable ind
| - |

> Exploratory study: Transformational objects - Heating behaviour, indoor climate, well-being
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Prototyping: Analysis of the heating-behaviour Wuppertal
. : Institut
in 80 households in Bottrop

Accounting for the status-quo in several buildings:

« data on indoor climate are collected with special

data loggers

 for a period of 2 weeks

« air pressure and -temperature, humidity and

CO,-concentration

 the specific demand for warmth is logged at the

same time

 ifrealizable, opening of windows and presence

in rooms are logged at the same time

9th July 2015 Baedeker/Liedtke - Our common future/Session 3317 15



Prototyping 2012/13 — heating and airing \I’r\::tl?tpetl‘tal
. . ITu
Test person with above-average consumption

T [degree C]
Temperature [°C] P0.028 living-room - - 2 5 (o] C

20
Oh 19°C
19
Day of Measurement
CO,-Concentration [ppm] P0.028 living-room
24 h24:DE| e ] e 20002000
1800
1600
1400
@
£
=
1200
1000
500
O h 500 6 O O

Day of Measurement

source: HRW und Wuppertal Institut /FG4 2013
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Household behaviour (testing 2014/15, two weeks) Wuppertal
. . Institut
Possible impact of smart home systems

|-I RWE

l¢ L ] /i Ik SMARTHOME

200 Percentage of energy savings or losses with h \A
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Source: HRW/WI 2014
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Transformational objects: Wuppertal
. . Institut
The room air dialogue (setup)

The individual elements of the prototype

The window lock

The room air _ _
. . Q Q
dialogue-interface S —

o O

|
Thermostat-sensor /é

BMBF Project EnerTransRuhr
Prof. Marc Hassenzahl, Dr. Matthias Laschke, Kai Eckoldt
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Transformational objects: Wuppertal
. . Institut
The room air dialogue (setup)

The individual areas and elements
of the room air dialogue interface

Temperature and humidity Airing
Temperature < 16 degrees: Ideal thermal
Explanations and conditions for gliding. Your heating energy
instructions 3 ~ should rather stay inside than rise to the
u — sky — close the window and turn the —
— —leatg—ah- —
You are
airing for...
LED tempergture- °C % LO5J Display of minutes
display window is already open
minutes
Lighting __|
button

BMBF Project EnerTransRuhr
Prof. Marc Hassenzahl, Dr. Matthias Laschke, Kai Eckoldt
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Wuppertal
Institut

Carolin Baedeker| carolin.baedeker @wupperinst.org

Thank you!
Any questions?

For more information please visit our website
www.wupperinst.org

20



The “big picture” \INut|:_>tp<:rta|
From the SDGs to an consumer perspective nstitu

GENDER
QUALITY EQUALITY CLEAN WATER

EDUCATION AND SANITATION
a
GOOD HEALTH
AND WELL BEING

DECENT WORK AND
ECONOMIC GROWTH

LivingLabs

A 4
() e BN —
T ar—totrer s
il

10 REDUCED
INEQUALITIES
1 PARTNERSHIPS

FORTHEGOALS Companies Households Cities < —

11 SUSTAINABLE CITIES

16 PEACE, JUSTICE AND COMMUNITIES
AND STRONG

12 CONSUMPTION AEé_
ANDPRODUCTION n E

INSTITUTIONS
v 1 LIFE
ON LAND

14 Sovwa 13 %on
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~
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1
—
[

Source: Image Wuppertal Institut 2016,
based on the UN Sustainable Development Goals 2015
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LivingLab three tier model

Socio-technical innovations: Example of SusLab in tf

city of Bottrop (Germany)

User Insight Research
80 households/ 700 reference values

Analysis of heating behaviours

Variance in heating energy consumption
L ——, u
S —— |

Heat map

07.09.2016

Prototyping/Co-Creation

Companies
ERFURT
& Vaillank ELEKTRO
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IN .l
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70-80 households
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Field Testing
> 50 - 500 households

iaii/j
i) ad )

International transfer GER / EU

Pilot region Innovation City

oy
j l

bottrop.

Wuppertal
Institut
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