>0
o0

OCAD
UNIVERSITY

OCAD University Open Research Repository
U
Faculty of Design
2013

System design for sustainable energy
systems in emerging an low-income
contexts

Vezzoli, Carlo

Suggested citation:

Vezzoli, Carlo (2013) System design for sustainable energy systems in emerging an low-
income contexts. In: Relating Systems Thinking and Design 2013 Symposium
Proceedings, 9-11 Oct 2013, Oslo, Norway. Available at
http://openresearch.ocadu.ca/id/eprint/2157/

Open Research is a publicly accessible, curated repository for the preservation and dissemination of
scholarly and creative output of the OCAD University community. Material in Open Research is open
access and made available via the consent of the author and/or rights holder on a non-exclusive basis.

The OCAD University Library is committed to accessibility as outlined in the Ontario Human Rights Code
and the Accessibility for Ontarians with Disabilities Act (AODA) and is working to improve accessibility of
the Open Research Repository collection. If you require an accessible version of a repository item contact us
at repository@ocadu.ca.



mailto:repository@ocadu.ca

Relating Systems Thinking & Design 2013

Emerging Contexts for Systemic Design

AHO - Oslo School of Architecture & Design Oslo, Norway
Oth-11th October 2013

SYSTEM DESIGN FOR SUSTAINABLE
ENERGY FOR ALL

The Learning Network on Sustainable
energy systems EU funded project

carlo vezzoli
politecnico di milano . Design dept. . DIS . school of design . Italy
Learning Network on Sustainabile energy system

LeEN S©S

e “ Carlo Vezzoli —
l' N s politecnico di milano . Design dept. . DIS . school of design . italy @



CONTENTS

1. Distributed Renewable Energy (DRE): key leverage for a
sustainable development

2. Product-Service System (PSS): promising model for a
sustainable development

3. Product-Service System (PSS) design for Sustainability:
an emerging role (the LeNS approaches)

4. Sustainable Product-Service System (S.PSS): a
promising model for Distributed Renewable Energy
(DRE)

e .. Carlo Vezzoli —
l' N s politecnico di milano . Design dept. . DIS . school of design . italy @



CONTENTS

1.

2.

Distributed Renewable Energy (DRE): key leverage for a
sustainable development

Product-Service System (PSS): promising model for a
sustainable development

. Product-Service System (PSS) design for Sustainability:

an emerging role, the LeNS approaches

. Sustainable Product-Service System (S.PSS): a

promising model for Distributed Renewable Energy
(DRE)

\ 4

. System Design for Sustainable energy (for all): a design

research working hypothesis of the new LeNSes EU
biregional project

LeNS©S

Carlo Vezzoli
politecnico di milano . Design dept. . DIS . school of design . italy

[@oEel



S $#E e =

1. DISTRIBUTED RENEWABLE ENERGY: KEY
LEVERAGE FOR A SUSTAINABLE DEVELOPMENT
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UNITED NATIONS
OUNDATION

source: http://www.un. org/en/events/sustamableenergyforall/lndex shtml
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energy is the world’s largest industrial sector
whose output is an essential input to almost every
good and service

energy services have a profound effect on
productivity, health, education, food and water
security, and communication services

access to energy can contribute to reduce inequality
and poverty
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UNITED NATIONS:
2012 INTERNATIONAL YEAR OF SUSTAINABLE

ENERGY FOR ALL"

UNITED NATIONS:
“"Rio+20%, 2012 SUMMIT ON SUSTAINABLE

DEVELOPMENT
"SUSTAINABLE DEVELOPMENT IS NOT POSSIBLE

WITHOUT SUSTAINABLE ENERGY"”
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DISTRIBUTED RENEWABLE ENERGY: A PROMISING
MODEL FOR SUSTAINABLE DEVELOPMENT

aiming at sustainable energy for all...

... @ paradigm shift is needed to lead to a new era,
alternative to traditional non-renewable and
centralised (e.g. fossil fuels)

non-renewable RESOURCES renewable
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DISTRIBUTED RENEWABLE ENERGY GENERATION

. renewable resources:
wind, water, biomass,
geothermal energy

. Small-scale generation
. generation at/near the point of use

. users is the producer: individuals, small businesses
and/or communities

. iIf connected with each other > Renewable Local
Energy Network (connected with similar Network)
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SUSTAINABILITY OF DRE

environmental benefits: non-exhaustable, global
warmimg reduction, lower environmental impact
reduction for extraction, transformation, distribution

socioethical benefits: direct access to energy >
increased participation and power to individuals and
local communities > democratisation of access to
energy, poverty and inequality reduction

economic benefits: potentials for reduced cost of
energy, increased reliability, increased employment
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UNITED NATIONS
SUSTAINABLE ENERGY FOR ALL (SE4ALL)

aims at :
. ensuring universal access to modern energy
services
. doubling the rate of improvement in energy

efficiency
. DOUBLING THE SHARE OF RENEWABLE ENERGY IN

THE GLOBAL ENERGY MIX BY 2030
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THE THIRD INDUSTRIAL REVOLUTION

“the creation of a renewable energy i ||
regime, loaded by buildings, partially THIRD
stored in the form of hydrogen, INDUSTRIAL
distributed via an energy internet—a R[Vﬂ |_ “ T | l] H
smart intergrid—and connected to WSSttt
plug in zero emission transport, e
opens the door to a Third Industrial

Revolution.”

F _:.- ¥ 1
-
rkg

[Ritkin, 2011] VEREMY RIFKIN
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2. PRODUCT-SERVICE SYSTEMS (PSS):

A PROMISING MODEL FOR SUSTAINABLE
DEVELOPMENT
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A KEY CONTEMPORARY QUERRY:

WITHIN THE ENVIRONMENTAL AND ECONOMICAL
CRISIS WHICH ARE THE OPPORTUNITIES?

DO WE KNOW ANY OFFER/BUSINESS MODELS
CAPABLE OF CREATING (NEW) VALUE
DECOUPLING IT FROM THE MATERIALS AND
ENERGY CONSUMPTION?

> significantly reducing the environmental impact
of traditional production/consumption systems?
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ECO-EFFICIENT PRODUCT-SERVICE SYSTEMS (PSS)
IN INDUSTRIALIZED CONTEXTS:

AN EXAMPLE
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RICOH: PAY PER PAGE GREEN
photocopiers > COPIED PAPER

Ricoh offers a package
deal and installs,
maintains and collects
at the end-of-life the
printers and
photocopiers (not
owned by the
customer); the
customer pays for the
number of delivered
pages and copies.

the innovative interaction between the company and
the client, make the company economic interest to
provide (and design) long lasting, reusable and
recyclable photocopiers, i.e. environmentally sust.
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... In terms of (social-ethical) sustainability a
question has been (UNEP, 2002):

IS A PSS APPROACH APPLICABLE TO
LOW/MIDDLE-INCOME CONTEXTS TOQO?

IF SO, COULD IT ALSO FACILITATE (TOGHETHER
WITH ECO-EFFICENCY) SOCIO-ETHICAL
ENHANCEMENT IN THESE CONTEXTS?

e “ Carlo Vezzoli —
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SUSTAINABLE PRODUCT-SERVICE SYSTEMS (PSS)
IN MIDDLE/LOW INCOME CONTETXS:

AN EXAMPLE
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VIRTUAL STATION (OFFICES)
Fortaleza, Brasil

supply a full range of products, infrastructure (owned
by virtual station) and services fora m
complete office. clients only pay for
the periods of use; spaces are
equipped with computers, printers,
scanners, access to internet, TV,
copiers etc; reception, personalised
phone answer, answering and
remittance of fax reception/transmiss.

it is environmentally sustainable
because infrastructure/equipment are shared (less
needed) and most efficient are used + it is socio-
economically sustainable because of no need for initial
investiment facilitate the set-up of small company.
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SUSTAINABLE PRODUCT- SERVICE
SYSTEM: A DEFINITION

“an offer model providing an
integ_rated m of prOdUCtS Clale Product-Service System Design
services that are together able to for Sustainability
fulfil a particular customer demand cven gy
(to deliver a “unit of satisfaction”),
based on innovative interactions
between the stakeholders of the value ‘
production system, where the
economic and competitive interest of
the providers continuously seeks
environmentally and socioethically
beneficial new solutions”

[to be published in 2013, by Greenleaf
english, chinese, thailandese, B \
pdf free of charge and in copy left www.lens.polimi.it] l ‘ ‘A u i
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Learning Network on Sustainability
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PSS: MAIN CHARACTERISTICS

ROOTED IN A SATISFACTION-BASED ECONOMIC MODEL

each offer is developed/designed and delivered in relation to a
particular customer “satisfaction” (unit of satisfaction)

STAKEHOLDER INTERACTIONS-BASED INNOVATION

radical innovations, not so much as technological ones, as
new interactions/partnerships between the stakeholders
of a particular value (satisfaction) production system

INTRINSIC SUSTAINABILITY POTENTIAL

innovation in which is the company/companies’ economic and
competitive interest that may leads to environmental or
socioethic benefits
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3. PRODUCT-SERVICE SYSTEM DESIGN FOR
SUSTAINABILITY: AN EMERGING ROLE

L e N s Carlo Vezzoli
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PRODUCT-SERVICE SYSTEM DESIGN FOR
SUSTAINABILITY: EMERGING DEFINITION

“the design of the system of products
and services that are together able to \
fulfil a particular customer demand Product-Service System Design
(deliver a “unit of satisfaction”), based it

on the design of innovative interactions [ ——
of the stakeholders (linked to that
“satisfaction” system), where the
economic and competitive interest of
the providers continuously seeks
environmentally and socio-ethically
beneficial new solutions”

%

[Ty
%

[to be published in 2013, by Greenleaf

english, chinese, thailandese,

pdf free of charge and in copy left www.lens.polimi.it]
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PSS DESIGN FOR SUSTAINABILITY: EMERGING
APPROACHES AND SKILLS

A. "SATISFACTION-SYSTEM” APPROACH

design the satisfaction of a particular demand
(satisfaction unit) and, thereafter, all its related

products and services

B. "STAKEHOLDER CONFIGURATION” APPROACH

design the interactions of the stakeholders of a
particular satisfaction-system

[@oEel
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STAKEHOLDERS SYSTEM MAP
(SYSTEM DESIGN TOOL)
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PSS DESIGN FOR SUSTAINABILITY: EMERGING
APPROACHES AND SKILLS

A. "SATISFACTION-SYSTEM” APPROACH

design the satisfaction of a particular demand
(satisfaction unit) and, thereafter, all its related
products and services

B. "STAKEHOLDER CONFIGURATION” APPROACH

design the interactions of the stakeholder of a
particular satisfaction-system

C. "SYSTEM SUSTAINABILITY” APPROACH

design such a stakeholder interactions (offer
model) that for economic reasons continuously
seek after environmentally and socio-ethical new
beneficial solutions _

e “ Carlo Vezzoli —
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NOT ALL PSS ARE ENVIRONMENTALLY
AND/OR SOCIOETHICALLY SUSTAINABLE!

> CRITERIA AND GUIDELINES ARE NEEDED ...

> METHODS AND TOOLS ARE NEEDED ...

... to orientate design towards such stakeholder
interactions (offer model) that continuously seek
after environmentally and/or socioethically new

beneficial solutions

l. e N s.. Carlo Vezzoli - @
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SDO SUSTAINABILITY DESIGN-ORIENTING TOOLKIT

test LI Menu LI Reload LI Logout
. o [ Save L] Print I Help
- Environmental Sustainability - Orientate Concept : - - Product
System life optimisation Transportation/distribution @  Resources reduction  : Waste Conservation/ bio- Toxicity reduction
reduction e - minimisation/valorisation compatibility

Resources reduction

priority:

@ DEAT Complement energy/materials/semi-finished AQ®
products, with support services for their optimal use |

Offer access to products or infrastructures (enabling §
O platform) through payment based on the unit of ‘ @ DEA2
satisfaction
Offer access to product or infrastructures (enabling
O platform) through payment based on fixed fee per O
given period of time

Offer full-service (final result) to client/final us
through payment based on the unit of satisfac

Provide resources saving technologies and pratices

e I I . ‘
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SDO SUSTAINABILITY DESIGN-ORIENTING TOOLKIT

CJMenu [JReload [JLogout

l (] Save [ Print [IHelp
Improve employmentand ' Improve equity and justice in = Enable a responsible and  : Favour/integrate weaker and : Improve social cohesion Empower/ valorise local
JERSRERR ] SRS SRSl
0 Favour/integrate weaker and ®
marginalized strata
priority:
@ neAt Involve and improve conditions of weaker social @
strata

Involve and improve conditions of marginalised

O persons . IDEA 2

Develop systems to extend the access to goods and
services to all social strata

Develop systems of shared usage and/or exchanan
of goods and services to increase their access

Develop system which allow easier access to «
(for companies)

e ” Carlo Vezzoli —
L N s politecnico di milano . Design dept. . DIS . school of design . italy @




METHODS/TOOLS

some methods/tools developed to support
Product-Service System design for sustainability

- \” i‘im ol H :___g I | I

HICS, Highly MEPSS, MEthodology SusProNet, Network Design4Sustainability ~ Product-Service

Customerised for Product Service on sustainable PSS Step by step System Design for
Solutions System development development approach Sustainability
[see Manzini et  [see van Halen et al. [see Tukker [see Tischner & [see Vezzoli et al.,
al. 2004] 2005] &Tischner, 2006] Vezzoli, 2009] tbp 2013]
- —
QO
O
I
v
= s
Q) —
b —
o))
~ 0))]
QO
El) ......=_|=I.|.E=ﬂ=.fi..
@) Snry IPORTEOL.
l_ = SN UTION LOOL AT 0O LIAGILAM
S,TEL.Eﬂ)Eﬁ s IN TECXACC 3
NASSESSMEN ion _
T TABL.E
[ - [ — | I
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MSDS: Method for System Design for Sustainability
L ®N S EU funded project, Asia-link programme

SCOPE: support design
processes for the development [Pt

of sustainable PSS, modular and R e o

ANALYSIS OF BEST PRACTICES

a d a pta b I e tO S peCifi C d es i g n DEFII-II"I'I'DI'-I OF SUSTAINABILITY DESIGHN PRIORITIES
requirements and usable in
eX I Stl n g d eS I g n p ro Cesses IDEAS GENERATION ORIENTED TO SUSTAINABILITY

DEVELEPMENT OF THE SUSTAINABILITY DESIGIH
ORIENTING SCEMARIO - VISIONS/CLUSTERS/IDEAS

USERS: designer, design office,
- - - SYSTEM CONCEPT DESIGN
d eS I g n e r Wlth I n a CO m pa n y :IIiI'i'lli CLUSTERS AND IDEAS SELECTION

TOOLS: free to download at

V., SOC. & ECON. CHECK

SYSTEM DESIGN (AND ENGIN.)

WWW " I e n S " p O I I m I . It SYSTEM DEVELOPMENT (EXECUTIVE LEVEL)
. A i uty Iel?}

ENV., SOC. & ECON. CHECK

lin:
B

COMMUNICATION

a(’:ar;l:!ull-lnq I conduttors

DOCUMENTS EDITING
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MSDS MAIN TOOLS:

. Sustainability Design-Orienting toolkit (SDO)
. sustainability interaction story-spot

. system map

. Interaction table / story-board
. satisfaction offering diagram

. Stakeholder motivation matrix
. solution element brief

LEGENDA
sustainability-orienting system design tools
(other) system design tools
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B =
. SUSTAINABILITY DESIGN-ORIENTING (SDO)

project_test [IMenu [JReload [ Logout
s TR . [JSave [ Print [JHelp
: System - Service Product
- System life optimisation : ' Transportation/distribution Resources reduction Waste Conservation/bio- Toxicity reduction
o reduction . Minimisation/valorisation - compatibiity
(@ wear System life optimisation o

priority: M

Complement product or infrastructure with services for 4 (:;.
their maintenance, reparability, substitution

Complement product or infrastructure with services for
their technological up-gradeability . IDEA 2

O miainlmsmn mind mssim i imim sl im b e i Fm m b b en ik

roject_test > 2 : CMenu [IReload [ Logout
- P J' e = [ save [ Print [JHelp

- Environmental : eck ase Study 1 Case Study 2

System life optimisation priority: N=No L=Low M=Medium H=High

jto orientate system
| i\ T \design process
we [ IO ltowards sustainable
| BN Isolutions
| (environmental, socio-

Conservation/bi - A | ; Resources eth I Ca | /4 eCO n O m IC)

o-compatibility N o reduction

Waste minimisation/valorisation

Jwww.lens-sdo.polimi.it
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. SYSTEM MAP
(could be animated)

Voluntary associatio
Public administration

alternative
OCi: al-nased
deliv

Blo pack provider

tlon

~ Bio food providers

User doctor

Health organisation Defivery service

Carlo Vezzoli
politecnico di milano .

Design dept. . DIS .

Neighbour |

school of design . italy

to visualise
(design and co-
design) the
configuration of
the system,
describing actors
involved and their
Interactions

(OO0



. INTERACTION TABLE and STORY-BOARD
(could be animated)

to visualise
(design and co-
design) the
functioning of the
system in time:
R ERGCIES
(stories) of the
front-desk (with
the clients) and
back-stage
interactions
(between other
stakeholders)
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. SUSTAINABILITY INTERACTION STORY-SPOT
(could be animated)

REPRESENTATIVE
OF STUDENTS
STUDENTS

2. Students communicate therrweekly/daly  ..which are deliv:ered inside the ca’niau
menu and the place where they will eat,... using rickshaws -

to visualise (only)
key stakeholder
Interaction in
relation to criteria
of sustainability
(environmental,
socio-ethical,
economic)

LOCAL BIOLOGICAL
FOOD PRODUCERS
CAMPUS CENTRAL

@

fr@“@n‘;f onthe Wwof
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. SATISFACTION OFFERING DIAGRAM

e | WEEKLY/DAILY
PREORDER

&) o[
=[o]<]o]
INGREDIENTS EBNER

SELECTION

oG

to visualise

(design and co-

[ NP & design) the

sk i Eo B S A— satisfaction

e __ —— | W offered by the
system, and how

this is delivered

A iy e
user/customer
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PSS DESIGN FOR SUSTAINABILITY AND MSDS
IN PRACTICE

(BY DIS-POLIMI)
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POLITECHICO DI MILAND

DESIGN OF ECO-EFFICIENT

— PSS DESIGN-ORIENTING ﬁ:;‘:!c'é“!"m
‘ SCE NARIOS UNITA' DI RICERCA DIS
: Design @ Innovazione di sistema
par la Sostenbilta

Y ECO-EFFICIENT PSS
CONCEPT

eco- eff|C|ent PSS concept design

L, ﬂ :

e es ()OO
l- N s politecnico di milano . Design dept. . DIS . school of design . italy @(D



POLITECHICO DI MILAND

DESIGN OF ECO-EFFICIENT PSS N

SCENARIO DIPARTIMENTO
DESIGN OF ECO-EFFICIENT PSS 2=

UNITA' DI RICERCA DIS

:I. C ON CEPT &?gnmﬁamm sistema
B DESIGN OF IMPLEMENTATION
| STRATEGY commissioned by:
TETRA /4.
PAK 57

SR T R 1 s A T T E T A T

LA P04 R . I TS L D AR O LT By T

eco-efficient PSS concept design

. v
= -

U L TR

= _ B it o |

)

I_ ’ design of transition and
diffusion path
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TANGO EU funded project (culture programme)

Towards A New interGenerational Openness
partners: Aalto University, Finland,; Nantes A. School,
France,; Politecnico di Milano, Italy

Re-Made In Barona

. \/icJeo: off-line on-line

'ri-_ i (3:30 sustainability)
Q) 'f’

Tango in Milan: proposals
for sustainable Product-
Service Systems

)l >/'2reRadio (ex)change promoting social inclusion

your time

video: off-line on-line
(4:00 sustainability)

CaseVerdi.net
video: off-line on-line
™ (3:38 sustainability)

B Sun Light
: * fvideo: off-line on-line
(2:53 sustainability)

Carlo Vezzoli
politecnico di milano .

Design dept. . DIS .

and integenerational
dialogue in Milan

free to view and
download at

www.designtango.eu

school of design . italy



1. Distributed Renewable Energy (DRE): key leverage for a
sustainable development

2. Product-Service System (PSS): promising model for a
sustainable development

4. SUSTAINABLE PRODUCT-SERVICE

1 SYSTEM (S.PSS): A PROMISING MODEL
FOR DISTRIBUTED RENEWABLE ENERGY
(DRE)
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S.PSS FOR DRE IN LOW/MIDDLE INCOME
CONTEXTS:
AN EXAMPLE

I EE. g I—— |
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SOLAR HOME KITS
electricity + lamps > light

TSSFA company offers to Brasilian rural
people a solar home kits that include the
hardware to generate solar energy + the *
installation service + products that use
the electricity, e.g. lighting and electrical
outlets. Customers sign a three-year
service contract (all of the tangible inputs
are owned by the provider).

it is environmentally sustainable because
it uses the solar energy + it is .
socioethically sustainable because give to &
poor people access to useful services + it @
Is economically sustainable because is a
business for TSSFA company.

e “ Carlo Vezzoli —
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A RESEARCH WORKING HYPOTHESIS

S.PSS APPLIED TO DRE:

SUSTAINABLE OPPORTUNITIES IN LOW/MIDDLE
INCOME (ALL) CONTEXTS:

“A S.PSS approach may act as a business
opportunity to facilitate the diffusion of DRE-based
value production system (satisfaction system) in
low and middle-income (all) contexts, as a key
leverage for a sustainable development process
aiming at democratizing access to resources, goods
and services.”

[LeNSes, EU edulink funded project, 2013-2016]
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3. Product-Service System (PSS) design for Sustainability:
an emerging role, the LeNS approaches

4, Sustainable Product-Service System (S.PSS): a

promising model for Distributed Renewable Energy
(DRE)

5. SYSTEM DESIGN FOR SUSTAINABLE
1 ENERGY (FOR ALL): A DESIGN RESEARCH
WORKING HYPOTHESIS OF THE LeNSes
EU BIREGIONAL PROJECT

e .. Carlo Vezzoli —
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Lerning Network on Sustainable energy system.

. <EDLI/INK
EU funded project 10.10.2013-9.10.2016 CE —>

Brunel University, Delft University of Technology, the Netherlands

School of Engineering & Design, @

nited Kingdom Politecnico di Milano, DESIGN Department, Italy
(coordinator)

Makerere University, Uganda
&

University of Nairobi, Kenya

University of Botswana
o

Cape Peninsula University of Technology, South Africa

2 es ()OO0
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LeNSes OBJECTIVES

to contribute to curriculum and lifelong learning
capacity development in Sustainable Energy
Systems Design & Engineering (SES.DE), to favour
the building up a new generation of practitioners
capable of extending the access to locally-based,
secure and cleaner energy services, based on the
promising models of Sustainable Product-Service
Systems (PSS) and Distributed Renewable Energy
(DRE), and addressing equity and gender issues.
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Product-Service
System design for
Sustainability
LeNS approach,
method, tools

SYSTEM DESIGN FOR SUSTAINABLE
ENERGY (FOR ALL)

DISSEMINATION IN HEIS: LEARNING-BY-
SHARING WITH OPEN AND COPY LEFT ETHOS
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LeNSes MAIN OUTPUT:
Open Learning E-Package (OLEP) on Sustainable
Energy System Design for Sustainability (SES.DE)

a web platform allowing interested teachers to
freely download open source and copyleft
LEARNING RESOURCES (slideshows, texts, audio-
videos, etc.) and TOOLS that could be
modlﬂed/remlxed and reused

e .. Carlo Vezzoli —
L N s politecnico di milano . Design dept. . DIS . school of design . italy @



MULO SYSTEM v
OPEN PROJECT
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Cape Town

MULO is an open system project aiming at promoting
sustainable mobility Product-Service System in low and
middle income contexts based on the use of vehicles
powered by solar, electric and human power
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PARTNERS [

Politecnico di
Milano

Cape Peninsula
University of
Technology

Shonaquip . \ :
"’f — i . YR
Benbikes §

Philiza Abafazi
Bethu |
BASED ON MULO SUSTAINABLE

first pilot launch, Cape Town:
MOBILITY OPEN PROJECT 12 October 2011

design of transition

path and of socio-
technlcal experiment

detalled desugn P

of service and - %O e . . ""D 4 ==
stakaholder e gt Sa | pilot project
detailed product design 'netractions w .- - | implementation
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FINAL REMARKS

AN EMERGING SYSTEM DESIGN ROLE FOR
SUSTAINABILITY

form
“APPROPRAITE TECHNOLOGIES” DESIGN

to
“"APPROPRIATE STAKEHOLER CONFIGURATION"

DESIGN, ADDRESSED TO S.PSS AND DRE
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PROJECT WEBSITE . A O -
funded by the European Life Programme (2013-2015)
PARTNERS

OBJECTIVE/RESULTS |
TO PROVIDE SUSTAINABLE SOLUTIONS, THROUGH AN [ttt
OPEN INNOVATION, CROWD-SOURCING, CROWD-
VOTING, CROWD-FUNDING ONLINE INNONATIVES
PLATFORM AND MARKETPLACE.

SUSTAINABILITY MAKER CONVENTION 2013

the launch conference of the Sustainability Maker
project, its Open Innovation for Sustainability platform
innonatives.com and the first open challnges.

OCTOBER 15°, COLOGNE, GERMANY

www.sustainabilitymaker.org
WWW.innonatives.com

* Forum
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