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Chapter 7 )
Method and Tools for System Design e
for Sustainable Energy for All

7.1 Method for System Design for Sustainable
Energy for All

The method developed within the LeNSes project is called Method for System
Design for Sustainable Energy for All (MSD4SEA). It came out as one of the
results of the project, but it is based on other methods and tools developed formerly
under other EU funded researches.

The method aims to support and orient the entire process of system innovation
development towards Sustainable Energy for All. It is conceived for designers and
companies but is also appropriate for public institutions and NGOs. It can be used
by an individual designer or by a wider design team. In all cases special attention is
given to facilitating both within the organisation itself (between people from dif-
ferent disciplinary backgrounds) and outside, bringing different socio-economic
actors and end-users into play co-designing processes.

The method is organised in stages, processes and sub-processes. It is charac-
terised by a flexible modular structure so that it can easily be adapted to the specific
needs of designers/companies and to diverse design contexts and conditions. Its
modular structure is of interest in the following:

e Procedural stages: all the stages can be used or certain stages can be selected
according to the requirements of the project;

e Tools to use: the method is accompanied by a series of tools (many of them
elaborated within the same LeNSes project). It is possible to select which of
these to use during the design process;

e Integration of other tools and activities: the method is structured in such a way
as to allow the integration of design tools that have not been specifically
developed for it. It is also possible to modify existing activities or add new ones
according to the requirements of the design project.
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The basic structure of method consists of four main stages.

Strategic analysis;

Exploring opportunities;

Designing system concepts;
Designing (and engineering) a system.

A further stage is added, across the others, to draw up documents to report on the
sustainability characteristics of the solution designed, namely:

e Communication.

The following Table 7.1 shows the aims, the processes and the tools for each
stage of the method.

Table 7.1 Stages, aims, processes and tools for each stage of the method for SD4SEA

Aims Processes Tools

Strategic analysis (SA)

To obtain information to facilitate the | Analyse project proposers and — Innovation diagram

generation of S.PSS applied to DRE reference context and general for S.PSS and DRE

systems macro-trends — Energy System map
- S.PSS + DRE

innovation map
— Strategic analysis
(SA) template

— MiniDOC

— SWOT matrix
Analyse sustainability of existing | — Strategic analysis
system and set priorities for the (SA) template
design intervention - S.PSS + DRE

innovation map
— Sustainability design

orienting
(SDO) toolkit
Analyse access to energy in the — Strategic analysis
context of reference (SA) template
— Resources

assessment software
— Sustainability design
orienting
(SDO) toolkit
Analyse sustainable best practices | — Energy system map
— S.PSS&DRE case
study format
— Sustainability design
orienting
(SDO) toolkit
— MiniDOC
(continued)
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Table 7.1 (continued)
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Aims

Processes

Tools

Exploring opportunities

To make a ‘catalogue’ of promising
opportunities towards S.PSS applied to
DRE

Generate sustainability-oriented
ideas at system/stakeholder level

— Offering diagram

— Sustainability design
orienting
(SDO) toolkit

— Satisfaction system
map

Generate DRE oriented ideas at
system/stakeholder level

— Sustainability design
orienting scenario
for S.PSS&DRE

— Sustainable energy
for all idea tables
(and cards)

- S.PSS + DRE
design framework
and cards

Outline a sustainable design
orienting scenario

— Sustainability design
orienting scenario

- S.PSS + DRE
innovation map

Design system concepts

To determine one or more system
concepts oriented towards S.PSS
applied to DRE

Select clusters and single ideas
(environmental, socioethical,
DRE-oriented)

— Innovation diagram
for S.PSS and DRE

Develop system concept/s

— Energy system map

— PSS + DRE Design
framework and
cards

— Estimator of DRE
(E.DRE)

— Concept description
form for S.PSS and
DRE

— Stakeholder’s
motivation and
sustainability table

— Offering diagram

— Interaction table

— Interaction
storyboard

— System concept
audiovisual

Environmental, socioethical, and
economic assessment of system
concept/s

— Sustainability design
orienting
(SDO) toolkit

— Sustainability
interaction
story-spot

Evaluate the system concept/s

— Stakeholder’s
motivation and
sustainability table

(continued)
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Table 7.1 (continued)

Aims Processes Tools

Design system details

To develop the most promising system | Detail the system — Energy system map

concept into the detailed version ready — Offering diagram

for implementation — Interaction table

— Interaction
storyboard

— Stakeholder’s
motivation and
sustainability table

— Solution element
brief

— Business plan

Environmental, socioethical, and | — Sustainability design
economic assessment of DRE orienting
system (SDO) toolkit

Present/discuss the system — Sustainability
developed, e.g. outline main interaction
activities characteristics, actors story-spot

— Animatic

Communication

To communicate (internally/externally) | Draw up the documentation for — Sustainability design

the general and (above all) sustainable | (internal) communication orienting

characteristics of the system designed (SDO) toolkit

— MiniDOC

Draw up the documentation for — Animatic

(external) communication — Energy system map

— Offering diagram

— Interaction
story-spot

— Sustainability design
orienting
(SDO) toolkit

Source designed by the Authors



7.1 Method for System Design for Sustainable Energy for All 145

The following sections present each stage describing its component processes.
Attention is paid to sustainability-orienting processes.

Strategic Analysis

The aim of the first part of the method is to collect and process all the background
information necessary to the generation of a set of potentially sustainable ideas. The
objective is twofold: on the one hand, to understand the existing situation and find
out more about the project proposers, the socio-economic context in which they
operate and the dynamics (socio-economic, technological and cultural macro-trends)
that influence that context; on the other hand, to process information by which to
steer the designing process towards the generation of promising solutions, favouring
sustainable energy access to All. The processes are outlined below.

Analyse project promoters and outline the intervention context

Given that the project proposers may be companies, public institutions, NGOs,
research centres, or a mix of these, the aim of this activity is first and foremost to
define the scope of the design intervention, or rather the satisfaction unit to be met
(e.g. move around the city for working purposes or have clean clothes). At this
point, the characteristics of the project proposers are examined carefully: their
‘mission’, their main areas of expertise, their strength and weaknesses, opportu-
nities and threats, in relation to the area of intervention. In addition, particularly, if
the proposer is a company, the value chain will be analysed to understand how this
is structured, what actors come into play, what problems (environmental,
socioethical and economic) may be met.

Key questions:

What is the demand/satisfaction unit to be met?

What are the key areas of expertise of the project promoters?

What are their main strengths and weaknesses?

Who are the main actors? What is the relationship between them?

What are the main environmental, socioethical and economic problems asso-
ciated with the value chain?

e What is the value for the customer?

Analysing the context of reference

The aim of this activity is to analyse the context, or rather the sociotechnical
regime, of which the innovation will become a part. First, the structure of the
production and consumption system (the scope of intervention) is analysed: what
actors come into play (companies, institutions, NGOs, consumers, etc.) and what
the relationships are between them, as well as what specific dynamics (techno-
logical, cultural, economic and regulatory) characterise the system itself. Special
attention is also paid to current and potential competitors (analysing their charac-
teristics and offers) and to customers (analysing their needs).
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Key questions:

e How is the entire production and consumption chain structured in relation to the
scope of intervention (satisfaction unit)? Who are the main actors (public and
private) and their respective interests?

e What are the technological, cultural and regulatory dynamics influencing, or of
potential influence, the characteristics of the production and consumption chain?

e Who are the main competitors? What are their offers and how do these differ
from those of the project proposers?

e Who are the potential customers? What are their needs? Are their needs
satisfied?

Analysing the carrying structure of the system

The aim of this activity is to identify and analyse the general macro-trends (social,
economic and technological) that lie behind the reference context. It is important to
understand these in order to understand what potentially influences the context (or
sociotechnical regime) that will be the object of the intervention.

Key question:

e What are the main social, economic and technological macro-trends?
e How may these influence the reference context and consequently the design
options?

Analysing cases of sustainable energy access

The aim of this activity is to analyse in detail cases of excellence that could act as a
stimulus during the generation of ideas. The result will be a document summarising
the offer for each case of excellence, the interactions with the user, the offer pro-
ducers and providers, and its sustainability characteristics.

Key questions:

e What is the offer, in terms of products and services? How does the user interact
with the offer?

e Who are the actors in the offer system? What are their intentions?

e What are the environmental, socioethical and economic benefits?

Analysing the context energy access
The aim of this activity is to analyse the access to (renewable and non-renewable)
energy sources within the context where the existing offer is given.

Key questions:

e How is energy delivered (Country/region energy plan/local policies for energy
access)?

— Within the country/region?
— Within the specific design context?
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e Which are the main energy sources used? (Renewable/non-renewable)

— Within the country/region?
— Within the specific design context?

e Why some areas donot have energy? How they currently supply energy need?
e If energy provision is not guaranteed/legal, how the users currently supply
energy need in the design context?

— In the country/region?
— In the specific design context?

e What is the average electricity consumption of households per capita?

— In the country/region?
— In the specific design context?

e Who, between men and women, has the control on the energy use in the specific
design context?
e Which is the availability and capacity of renewable energy resources)?

— In the country/region?
— In the specific design context?

Analysing sustainability of existing system and determine priorities for the
design intervention in view of sustainable energy solutions and sustainability more
in general
The aim of this activity is to analyse the existing energy system in the design
context from environmental, socioethical and economic point of view in order to
identify the design priorities (in other words, to understand where it is most
important to intervene in order to reduce the environmental, socioethical and
economic impact of the existing energy system). This operation is fundamental to
steering the design process towards the solutions that are the most able to foster
Sustainable Energy for All. The result will be a document summarising the energy
system analysis and its environmental, socioethical design priorities.

Key questions:

e What is the situation in the design context regarding the existing energy system
and its environmental, socioethical and economic sustainability?
e What are the design priorities for each dimension of sustainability?

Exploring opportunities

The aim of the second stage is to identify possible orientations for the development
of promising solutions. This takes place through a participatory process, whereby
the various actors generate ideas.

It must be stressed that the aim of this stage is not to come up with incremental
improvements at product level, but rather to come up with possible innovations at
system level, characterised by radical improvements from an environmental,
socioethical and economic point of view.
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The specific aim is therefore to use all the information collected and processed
during the previous stage to outline a ‘catalogue’ of promising strategic S.PSS
applied to DRE opportunities.

Generate sustainability-oriented ideas

On the basis of the information previously acquired, a set of potentially sustainable
ideas is generated through an idea-generating workshop. It must be made clear that
the idea generation must be orientated towards satisfying a specific satisfaction unit.
In this sense, particular attention is paid to coming up with system level ideas, i.e.
ideas regarding the configuration of actors able to produce/deliver that offer (sat-
isfaction unit); and the products and services that constitute the offer. Special design
guidelines have been drawn up to steer idea generation towards sustainable system
solutions. It is also useful to have a collection of cases of excellence available as a
further stimulus, and a map of the actors who may potentially become part of the
satisfaction system. The result of this process will be a document listing the sat-
isfaction unit and a set of system ideas with their environmental, socioethical and
economic sustainability characteristics.

Key questions:

What is the satisfaction unit to be met by design?

Who are the actors who may potentially be involved in the satisfaction system?
e What potential product and service systems are capable of bringing radical

improvements (from an environmental, socioethical and economic point of

view)? What actor system will be able to produce and deliver such an offer?

Generate Energy for All-oriented ideas

The aim of this process is to orientate system idea generation design process
towards promising Sustainable Energy for All solutions. Generally, ideas are
generated through workshops, starting with the definition of the energy satisfaction
unit to be met by design.

Specify the Sustainable Energy for All design-oriented scenario

The aim of this stage is to specify in relation to the context, the providers and the
satisfaction unit, the Sustainable Energy for All design orienting scenario, the
scenario is composed of a set of visions, or better, possible promising Sustainable
Energy for All design orientations.

The aim of this process is to select, map and cluster most promising ideas
previously generated and place them in the Innovation Diagram for S.PSS & DRE
tool, then generate new ideas to move from one polarity to another one generating
further promising ideas.

System Concept Design

The aim of this stage is to select the most promising clusters and single ideas and
design one or more system concepts oriented towards S.PSS applied to DRE
solutions.
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Selecting clusters of ideas and/or single ideas

The most promising ideas (environmental, socioethical and DRE oriented) are
selected and combined through a participatory process, possibly supported by
purposefully designed tools. Each of these combinations will then be developed
into a system concept.

Key questions:

e Which ideas are the most promising from an economic point of view and in
terms of provider’s competences and customer acceptability?

e Which ideas are most promising from an environmental and socioethical point
of view?

System Concepts development

One or more system concepts will emerge from the combinations of ideas previ-
ously singled out. The following elements are then defined for each of these system
concepts: the set of products and services that make up the offer and the functions it
fulfills; the actor system (primary and secondary) that produces and delivers the
offer; and the interaction between various stakeholders of the satisfaction system.

Key questions:

e What products and services make up the offer? What functions does it fulfill?
What is the value perceived by the user? How does the customer interact with
the offer system?

e Who are the socio-economic actors of the system and what are their interac-
tions? Which are the principal and which the secondary actors?

DRE System Concept Design

The aim of this process is to select the most appropriate renewable energy resource
available in the context in which will be implemented the design solution and to
estimate, according to the user-energy need, the size of the DRE.

Environmental, socioethical and economic assessment

The aim of this process is to assess the potential improvements that the system
concepts could generate from an environmental, socioethical and economic point of
view. This process is fundamental in order to understand whether there are still any
unresolved critical points and also, if more than one concept has been developed, to
decide which one is more promising. The result will be a description, for each
concept, of the potential improvements offered (for every criterion of each sus-
tainability dimension); a visualisation of these improvements by means of a radar
diagram; and a visualisation of the interactions that illustrate improvements.

Key questions:

e What are the potential environmental, socioethical and economic improvements
that the system concept can generate?
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e Does the system concept have any critical points from an environmental,
socioethical and/or economic point of view? Do any of its elements need
redesigning?

System Design and Engineering
The aim of this stage is to itemise the specific requirements of the system concept to
enable its implementation.

The processes connected to this stage are described below.

Detailed system design (executive level)

The aim of this activity is to develop the system concept in detail, defining: the set
of products and services that make up the offer; all the actors (both primary and
secondary) involved in the system together with their roles; all the interactions
between actors including the customer that occur during delivery of the offer; all the
elements (both material and non-material) required for delivery of the offer and who
will design/produce/deliver them.

Key questions:

e What products and services make up the system? What are the primary and
secondary functions delivered? What value is perceived by the customer? How
does the customer interact with the offer system?

e Who are the actors (both primary and secondary) that take part in the system?
What kind of interactions (partnerships, agreements) do they have? What are
their respective roles and interactions in delivering the offer?

e What material and non-material elements are required to deliver the offer?

Environmental, socioethical and economic assessment

The aim of this activity is to assess more accurately the environmental, socioethical
and economic benefits that the system innovations will produce once implemented.
The result will be a more detailed description of the potential improvements for
each project (for every criterion of each sustainability dimension), a visualisation of
these improvements by means of a radar diagram, and a visualisation of interactions
that illustrate the improvements.

Key questions:

e What environmental, socioethical and economic improvements can be expected
from the implementation of the system innovations designed?

Communication

The communication stage aims to communicate the general characteristics of the

solution designed, and above all those regarding sustainability, to the outside world.
The basic aim is to provide a document indicating:

e The general characteristics of the product-service system. The elements that
make up the system innovation are described: the set of products and services
that the offer consists of; the primary and secondary actors involved in the
system and their respective roles and interactions; and the interactions between
the actors and customer
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e The sustainability characteristics of the product-service system. The potential
improvements (from an environmental, socioethical and economic point of
view) to be gained from the implementation of the solution are shown, with an
indication of the elements of the system that will deliver these improvements.

7.2 SD4SEA Tools

The method includes not only a series of existing or adapted tools but also new
tools designed, implemented and tested specifically to design S.PSS applied to
DRE. These tools are listed below and will be described in this chapter:

Sustainability Design Orienting Scenario on S.PSS&DRE;
Strategic Analysis SA template;

Sustainable Energy for All Idea Tables and Cards;
E.DRE—estimator for distributed renewable energy;
S.PSS + DRE Innovation Map;

S.PSS + DRE Design Framework and Cards;

Energy System Map;

Innovation Diagram for S.PSS&DRE;

Concept Description Form for S.PSS&DRE.

The description of the other following tools for S.PSS design could be found in the
tool section of www.lenses.polimi.it:

Satisfaction System Map;

SDO toolkit;

Interaction table (and storyboard);
Offering Diagram.

The design tools will be described according to their aims, what they consist of,
how to use them, integration in the design process, their results, their availability
and required resources.

7.2.1 Sustainability Design Orienting Scenario (SDOS)
on S.PSS&DRE

Aims

Design Orienting Scenario [11], a tool to inspire and inform designers towards
possible futures on specific topics, has been adapted [1, 12] to Sustainable
Product-Service System (S.PSS) applied to Distributed Renewable Energy (DRE).
The tool, (from now on) Scenario presents four visions narrated as interactive
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videos accessible through a navigator file. The Scenario is a tool to inspire
designers and stakeholders to design radically new social, economic and technical
solutions and as co-design strategic conversations and facilitating creative processes
among different actors (Fig. 7.1).

What it consists of

The tool allows to watch the videos to inspire towards Sustainable Product-Service
System (S.PSS) applied to Distributed Renewable Energy (DRE) solutions. The
tool presents four visions within a polarity diagram of two axes. The horizontal axis
defines who is the customer of the narration final user (B2C), or as small
entrepreneur/small business (B2B). The vertical one defines the offer: a Distributed
Renewable Energy generator (e.g. solar panel system plus its appliances such as
storage, inverter, wires, etc.), or the sum of both the Distributed Renewable Energy
generator and the related Energy-Using Products or Energy-Using Equipment (e.g.
phone and television are Energy-Using Products; woodworking machine, sewing
machine are Energy-Using Equipment). Each vision is presented through one short
video (around 90 s) that shows peculiar narration, highlighting the key points of the
vision (e.g. stakeholder interactions, ownership. Three sub-videos (around 30 s
each) help to achieve the understanding of a wider range of opportunities than
presented in the video of the vision; these three sub-video show: all the possible
offer and the related payment modality; (2) all the possible stakeholders that can be
involved and their possible interactions; (3) all possible sustainability benefits
(environmental, socioethical and economic).

How to use the tool

The Scenario requires the use of a slideshow software (e.g. Open Office
PowerPoint). Each video and sub-video can be watched separately or a central
button is available to run the whole videos as one. The suggestion is to watch a main
video first and after the related sub-videos, then, the second main video and so on.

Integrating the tool into the design process
The Scenario can be used during the Exploring Opportunities.

Exploring opportunities

It can be used to inspire and inform designers and actors involved towards possible
visions of Sustainable Product-Service System (S.PSS) applied to Distributed
Renewable Energy (DRE), and to get new inspirations during the process.

Results

The result is a set of ideas favouring creative processes and co-design activities
towards concepts of Sustainable Product-Service System (S.PSS) applied to
Distributed Renewable Energy (DRE).

Tool availability and required resources

The tool is available for free download at www.lenses.polimi.it. The tool has been
designed to be used in workshops and co-design sessions, therefore a projector is
preferable. The time required to visualise all videos is approximately 15 min.
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7.2.2 Strategic Analysis (SA) Template

Aims

Strategic Analysis (SA) template, a tool to collect and process the background
information necessary to the generation of a set of potentially sustainable solutions.
On the one hand, it aims to understand the existing situation and find out more
about the existing proposers, the socio-economic context in which they operate and
the dynamics (socio-economic, technological and cultural macro-trends) that
influence that context; on the other hand, it aims to process information by which to
steer the designing process towards the generation of promising sustainable solu-
tions (Fig. 7.2).

What it consists of
The tool is an editable template based on five sections:

Design brief;

The context;

Existing system;

Qualitative sustainability evaluation of existing system;
Access to energy.

moOnaw>

CONTENTS

A DESIGN BRIEF

8. THE CONTEXT
8.1 THE COUNTRY/REGION

8.2 THE DESIGN CONTEXT

€. DOSTING [GIVEN SYSTEM] SYSTEM IN [GIVEN DESIGN CONTEXT]
C 1 [GIVIN SYSTIM] N [GVIN DOSIGN CONTIXT)

0. Ty OF DOSTING  [GIVEN]
SYSTEM
D1 ENVIRONMENTAL DIMENSION
ABRIDGED STRATEGIC ANALYSIS OF 0.2 SOCO-ETHICAL DIMCNSION

THE[IWN (]

.

ACCESS TO INERGY

1 ACCISS TO ENCRGY IN THE COUNTRY/RIGION

£.2 ACCESS TO ENERGY I8 THE DESIGN CONTEXT

£.3 ACCESS TO ENERGY GUIDELINES AND CHECKLISTS

Fig. 7.2 Strategic analysis (SA) template. Source designed by the Authors
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For each section, a set of subsections with questions and/or guideline is available
to support its completion.

How to use the tool

The Strategic Analysis (SA) template can be printed or edited in its digital version.
Each section and sub-section can be filled separately and according to the aim of the
activity.

Integrating the tool into the design process

The Strategic Analysis (SA) template can be used during the Strategic Analysis,
aiming to collect preliminary information and (if needed) setting the bases for the
design activity.

Results

The result is a collection of information about design brief, context and the related
access to energy, existing system as well as its sustainability (environmental
socioethical, economic).

Tool availability and required resources

The tool is available for a free download at www.lenses.polimi.it. To be used in its
digital version, an editing software is needed (e.g. Open Office Word). The time
required could last from hours to days, according to the detail of the information.

7.2.3 Sustainable Energy for All Idea Tables and Cards

Aims

Sustainable Energy for All Idea Tables [13], structured on the SDO toolkit,' it is a
tool to generate ideas for S.PSS applied to DRE solutions, it is based on six idea
tables with guidelines. To the guidelines of each table are connected 15 case studies
to be used as examples. For each of the case study, a card has been developed. The
Sustainable Energy for All Idea Tables is presented as a co-design tool to generate
(sustainable) ideas facilitating the creation process (Figs. 7.3, 7.4 and 7.5).

What it consists of
The tool allows the generation of (sustainable) ideas for S.PSS applied to DRE
solutions. Six idea tables with criteria and guidelines are available to orientate the
design process. Fifteen case studies and cards can be used as supportive examples
associated to the guidelines.

Each table refers to a criterion (and includes specific guidelines) to design
(sustainable) ideas for an S.PSS applied to DRE concept. The criteria are the
following and they are described with their guidelines in Chap. 5:

'The SDO Toolikt has been adapted to the new criteria and guidelines for sustainable energy for
All The SDO toolkit was developed by Carlo Vezzoli and Ursula Tischner within the MEPSS EU
5th FP, Growth project.
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Idea 2

Fig. 7.3 Printable sustainable energy for all idea tables. Source designed by the Authors

Complement the DRE offer with Life Cycle services (turnkey based);
Offer ownerless DRE systems as enabling platform;

Offer ownerless DRE systems with full services;

Add to DRE offer, the supply of ownerless Energy Using;

Delinked payment from pure watt consumption (affordable costs);
Optimise DRE systems configuration.

A S

How to use the tool
The Sustainable Energy for All Idea Tables tool could be used with two modalities.

e a slideshow software (e.g. Microsoft PowerPoint, or the equivalent in Open
Office) or, in the case it is printed, it will require post-it and pens;
e the SDO toolkit software in the dimension of Sustainable Energy for AllL

Use of the idea tables

Each table needs to be used singularly and presents a series of guidelines which are
suggestions to orient the design of (sustainable) ideas in relation to a specific offer.
Aside from the guidelines, an empty space is left to post ideas. After reading the
guidelines, it is possible to use the post-it (digital or in paper) to write ideas. As
general rules: no ideas are wrong; there is not a compulsory number of ideas to be
written; the ideas need to be at system-stakeholders’ interaction level and not at
product level, e.g. offer the use of a bike (sharing) with a payment based on time of
use to bring kids to school, but not a bike itself.
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Use of the case study either as online access or as cards

Each case study represents an existing case of S.PSS applied to DRE in relation to a
specific guideline. Each card is made of a short description with the key infor-
mation: customer, provider, type of S.PSS, offered products (and related owner-
ship), offered services (and related provider), what is paid, DRE source, DRE
system configuration (front of the card) and a visualisation of the stakeholder’s
interactions through an Energy System Map,” where the interaction representing the
guideline is highlighted.

Integrating the tool into the design process

The Sustainable Energy for All Idea Tables and examples are used in the Exploring
opportunities stage to support the generation of (sustainable) ideas towards S.PSS
applied to DRE solutions.

Results

The results are new sustainable ideas (written in the post-it) of Sustainable
Product-Service System (S.PSS) applied to Distributed Renewable Energy (DRE).
The most promising ideas are transferred into the Innovation Diagram for S.
PSS&DRE to generate the concept (more about in paragraph 2.6.7, where the tool is
presented).

Tool availability and required resources

The tool is available for a free download and in copy-left at www.lenses.polimi.it.
The tool has been designed to be used in workshops sessions, therefore is good to
work on it collectively, though it could be used even by one person only. It is
available both with digital version which could be used through a pc with or
without a projector (suggested if the group is composed by more than 3—4 person)
or as printable one (suggested to be printed as A3—A2). The case study cards are
available in digital and printable version, the suggestion is to print them to facilitate
the exchanges between the group. The time required is approximately 60 min (10
for each idea table).

7.2.4 E.DRE—Estimator for Distributed Renewable Energy

Aims

The tool [13] is developed to support the design of Distributed Renewable Energy
(DRE) systems, as well as to guide the evaluation of the energy demand and need of
the designed system concept, and to assess the best system configuration and
estimate the energy production potential (Fig. 7.6).

2Energy System Map tool has been developed in the LeNSes project (see paragraph 6.6).



7 Method and Tools for System Design for Sustainable Energy for All

160

(=10

sioyny ay) Aq pausisap 22.4n0g Tenusjod uononpoid pue pasu/peo] FYJ Jo Jojewnse FYJ pue SSA'S 9°L “Sid

3SVEVLYD NOLLJWNSNOD ¥IMOd dN3 | NOWINGOUd-GIINADYINT | L¥V1S |

oot eI (13 o £ - 1 IO 14 A ) A eerny SR YRHED AARED

= B - o _ T
60(0) 5D

) A ‘oury P ey

0] Mepsoncieng 2 wopmons il puo g
DUEI TR RTINS VORY 0N
“aebudoaup pud ubip

I|a_§s 1 Moy

TVILNILOd NOLLONAO¥d ' G33IN/QVOT
(3Ma'3) ADHINI ITEYMINTY 0ILNSIMLSIO 40 HOLYWILS

=
|zl

slslzgle’s

ZEARNBEANBRHEERER

n-n!cla!n-ﬁ n!&i!ﬁl "™

=Tl |
oo

—nnen e ~sng




7.2 SD4SEA Tools 161

What it consists of
The tool is composed of six main worksheets (in one excel file):

1. Worksheet for energy load/need and energy production potential, it summarises
the energy load/need to satisfy the system appliances, and compares such data
with the table that summarise the energy production potential of the DRE
system (existing or designed);

2. Worksheet for Energy-Using Product (EUP) consumption database, it provides
a list of the average power consumption (Watt) of the most common appliances
such as washing machine, oven, etc.;

3. Four worksheets, one for each type of Distributed Renewable Energy
(DRE) resource, which allows to calculate the energy/gas production potential
for a specific context, through the support of online databases and websites. The
worksheets available are the following: worksheet for photovoltaic system
sizing; worksheet for wind system sizing; worksheet for hydro system sizing;
worksheet for biomass digester sizing.

The tool integrates databases and websites to get data on the local availability of
renewable resources (e.g. Geographical Assessment of Solar Resource irradiation)
(Figs. 7.7, 7.8, 7.9 and 7.10).

How to use the tool

First step is to define the energy load/need (worksheets 1) to determine the (po-
tential) energy consumption of the system. To support the definition of the energy
need in relation to appliances is possible to choose from the database of appliances
(worksheet 2). After, it is possible to compare the energy load/need emerged, with
the energy production potential of the DRE system designed (if any) to verify
correspondence of energy need and energy availability. A second step is to size (or
resize in case of existing) the DRE system according to the energy need to be
satisfied. To do this, first step is to define the local renewable energy resource to be
used: sun, wind, water and biomass (worksheets 3—4—5-6), and then to dimension
the system according to the energy/load need. A final check is possible (worksheet
1) comparing the energy load/need and the energy production potential which has
to (in average) correspond to the energy load/need.

Integrating the tool into the design process
The E.DRE tool is used in the Design System Concept stage to draft the new DRE
systems, according to energy need and locally available resources.

Results
The result from the E.DRE tools is a preliminary sizing of new DRE systems,
according to energy need and locally available resources.

Tool availability and required resources

The tool is available for a free download at www.lenses.polimi.it. It is available in
digital version which could be used through a pc or a projector and requires internet
connection to reach information from the online databases. The time required is
approximately 60 min.
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7.2.5 PSS + DRE Innovation Map

Aims

The tool [5-7] can be used for classifying S.PSS models applied to DRE, posi-
tioning company’s offers, analysing competitors in the market and exploring new
opportunities. The tool can be also used for generating new concepts of S.PSS
applied to DRE.

What it consists of

The tool is composed of the Innovation Map, the Archetypal Models Cards,
Stakeholder Cards and a set of Concept Cards. The Innovation Map has been built
as a classification system for S.PSS and DRE models [2] (see Sect. 4.4). The tool
was built as a polarity diagram that combines different types of S.PSS models with
the DRE energy systems and it can be used to position companies and new concepts
according to the type of business model and the technology involved.

The vertical axis distinguishes the different types of S.PSS models, i.e. what is
being offered to customers and what do they pay for. The different S.PSSs types on
the Innovation Map help users to classify energy solutions based on what is the
focus of the offer (product, use or result-oriented) and what is the payment structure
(e.g. pay-to-purchase a product with financing services, pay-to-rent or
pay-per-energy consumed). The vertical axis also encompasses ownership structure
and environmental sustainability potential.

On the horizontal axis, the different types of DRE systems are illustrated: mini kit,
individual energy system, charging station, isolated mini-grid and connected
mini-grid. The horizontal axis encompasses also the type of target customers
addressed in the S.PSS solution. It ranges from individual target (including the indi-
vidual use of energy for households, entrepreneurs, productive activities, community
buildings), to community target (which includes altogether a number of households,
and/or productive activities, community buildings, public spaces, etc.) (Fig. 7.11).

The Archetypal Models Cards collect different types of S.PSS applied to DRE
with corresponding case studies and a system map that illustrates how the system
work (see Sect. 4.4) (Fig. 7.12).

The Stakeholders Cards aim at detailing actors and competitors involved in the
energy scenario and at understanding their roles and responsibilities. This type of
card can be used during the strategic analysis of competitors (see next section)
(Fig. 7.13).

The concept Card aims at providing a template for generating new concept
directions of S.PSS applied to DRE and it includes type of offer, network of
providers, products, services, customers and payment channels. It can be used
during the idea generation session (see next section) (Fig. 7.14).

How to use the tool

The tool can be flexibly used in different stages on the design process, from the
strategic analysis (e.g. positioning company’s offers and its competitors) to the idea
generation and concept development phase.



167

7.2 SD4SEA Tools

[£] mwy 20.m0g -dew uonesouut HYJ + SSd TT°L 314

ADYINI 1EVMINIY 0ILNARLSIO

oched 8
aunig

ST P 350000 U6 S K]
AU MU 500 B s (sanpasd Sugn
S N I ) Suareds Alsala dnig o) Ang

Fajas DuUninsuos
 #3ape Hupuies yipm 3seyand-o1-drg

OLNIIE0-13N00Y

e
AR DU I L] B arkeg

BRIV [RUOTIPPE 1M aseyand-ci-deg m.f.m

LITYL ALINNINDD 30U THTMIAIONI

QLLNIIEO-ISN

SWALSAS 1DIAHIS-LINDOHD

QUNIIHO-LINSTY

ot |

1 Rt iy s s 0 g S5 |
# apaacc 10 0 o st g i |
HERD U Sl ) Buniesdo |
sasafod o6 Sapurdurad s3e Ayl day |
SHIHLO |

e vaedi 3pged ugerg il i v ‘330 1Dappng dgranunucn

Aaporincns Yampiror s g A S - —— s anpeponl Tnsudanus

R T Sprnpentsg my Das o in

A BT LA s Sl TR g LA 1 )

ATV AN LIV NG

— —_—

dey uoneaouu] I4a+55d



168 7 Method and Tools for System Design for Sustainable Energy for All

o=
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Description

The energy solution provider sells mini-grids to communities. Com-
munities are responsible for operating and managing the system.
They can also be in charge of designing a payment structure and fee
collection. In addition to selling mini-grids, the pravider offers a train-
ing service to a village committee on operation, maintenance and

agement of the energy system. in some cases, communities may
repay the installation with in-kind contributions such as labor.

PRODUCTS: hydro mini grics (1-200 kW)
SERVICES: training, operation and maintenance

Fig. 7.12 Archetypes cards. Source [7]
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Fig. 7.13 Stakeholders card. Source Emili [7]
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CONCEPT DESCRIPTION

ENERGY SYSTEM

NETWORK OF

STAKEMOLDERS + ENERGY-USING SERVICES CUSTOMERS
PRODUCTS

PAYMENT CHANNELS

Fig. 7.14 Concept card. Source Emili [7]

Integrating the tool into the design process
The Innovation Map can be used for different purposes in the Strategic analysis and
Exploring opportunities stages.

Strategic analysis

Position company’s offerings on the map

The tool can be used to position a company’s offerings according to the value
proposition, type of energy system and target customer. Users can write down the
company’s offering on post-its (one offering per post-it), and place them on the
map. The positioning should follow the type of S.PSS, i.e. product, use or
result-oriented according to the specific payment structure and ownership model,
and the type of DRE system involved in the solution. It should be highlighted that
one company may have multiple offerings, and therefore these can be positioned on
various parts of the Map (see Fig.3.1) (Fig. 7.15).

Map the competitors

Following the same criteria, companies operating in the selected context can be
positioned on the Innovation Map, possibly using another colour of post-its. Users
may want to focus on a specific technology (e.g. only mini-grid) or map all actors
operating in a specific geographic area. If necessary, other offers that are not
Product-Service Systems can be positioned in the box on the right-hand side of the
Innovation Map (Non-PSS offers). These can include for example sale-based offers
(e.g. sale of solar lanterns) or other complementary energy products (e.g. bioethanol
fuel) (Fig. 7.16).



170 7 Method and Tools for System Design for Sustainable Energy for All

Example:

Solar Kenya
selling solar home
systems with
repair services

A

Fig. 7.15 Positioning of company’s offerings on the innovation map. Source designed by the
Authors

MNon-PSS
offers

Example:

Renew Energy
selling solar home
systems with

repair services

Fig. 7.16 Positioning of competitors on the innovation map. Source designed by the Authors

Strategic analysis of competitors: organisational form layer

To gather a deep understanding of the energy scenario, the tool can be used to detail
the stakeholders that are providing energy solutions in a selected context and what
roles and responsibilities they have. This phase aims at going more in-depth in
analysing the target market by detailing the previously mapped solutions. The
Stakeholder Cards can be used to define the actors involved and the roles they have.
This phase can help users in understanding the main socio-economic actors oper-
ating in the energy sector in a specific area (Fig. 7.17).

Exploring opportunities

Select a promising area to explore

Having detailed the existing energy situation for the chosen context, users can focus
on identifying promising areas to explore. This can be carried out but circling an
area they want to focus on (Fig. 4.3). It could be a specific technology (e.g. indi-
vidual energy systems) or a type of offering, or both. Areas that have not been
explored by competitors in the same context may be a good starting point for
tapping promising markets. It must be highlighted that the tool does not provide
indications on how to identify promising areas. Instead, it acts as a framework to
trigger and stimulate discussion among the design team (Fig. 7.18).
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Area to be
explored

Fig. 7.18 Selection of promising areas to explore. Source designed by the Authors

Develop new concept directions

The Innovation Map can also support the design of new concepts of S.PSS applied
to DRE. For this purpose, the Concept Cards can be used to write down ideas,
starting by describing the general type of offer users intend to provide. Then, the
corresponding number of the Concept Card can be positioned on the Map, fol-
lowing the same criteria used to map companies’ offerings. At this stage, it is
advised to generate several concepts, they will be selected and refined in the second
moment.

Then, for each concept, the card should be filled out by writing down ideas on
customers, products and services, stakeholders and payment modalities. At this
stage, the aim is to consider the several elements of the design solution, without
necessarily going into detail (Fig. 7.19).

Select the most promising concept(s)

Once the phases of strategic analysis and concept generation are completed, the
Innovation Map should provide a visualisation of existing businesses/competitors,
stakeholders involved, promising areas to explore and new business concepts. This

Example: providing energy through individual energy systems on a pay per consumption basis

Ll

Fig. 7.19 Example of a completed concept card. Source designed by the Authors
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.F,l

Fig. 7.20 Example of a completed innovation map. Source designed by the Authors

can be the starting point for a discussion within the company’s management team
about which concepts are more promising, what influencing factors need to be
considered and to eventually select one or more options for further detailing.

Results

At the end of the process, the Innovation Map provides a picture of the current
situation (position of company’s offerings, competitors and stakeholders involved)
and a selection of promising areas to be explored. The Innovation Map also pro-
vides a first idea generation support to identify new business opportunities
(Fig. 7.20).

Tool availability and required resources

The tool is available for a free download at www.lenses.polimi.it and on www.
sedalldesigntoolkit.com. The tool has been designed to be used in workshops and
(co)design sessions, therefore, it is preferable to print it in a large format (at least
Al). The time required for using the Innovation Map can vary, but a minimum of
2 h is suggested to complete all design phases.

7.2.6 S.PSS + DRE Design Framework & Cards

Aims

The tool [3, 7, 8] can be used to support the generation of ideas on specific aspects of
S.PSS applied to DRE (network of providers, customer, products and services, offer
and payment channel), and to bring an initial concept idea to a detailed concept.



174 7 Method and Tools for System Design for Sustainable Energy for All

What it consists of
The tool is composed by a Design Framework, a set of Cards and a Design Canvas
(Fig. 7.21).

The Design Framework

The Design Framework visualises the main elements characterising S.PSS applied
DRE models, which are organised in six ‘building blocks’. Each building block
includes specific elements to be considered in the design, as described below.

Network of providers It refers to the actors involved in providing the energy
solutions and it includes private enterprise, technology manufacturer, community,
local entrepreneur, Non-Governmental Organisation (NGO), Cooperative,
Micro-Finance Institution (MFI), public and governmental entity and national grid
supplier.

Products Tt refers to the combination of energy system/s (including renewable
energy sources) and energy-using product/s. Energy systems include stand-alone
systems (mini kit, individual energy system, charging station) and grid-based
systems (isolated and connected mini-grid). Energy systems also included the types
of renewable energy sources used for DRE: solar, hydropower, biomass, wind or
hybrid sources (i.e. combination of different renewables). Energy-using products
refer to the appliances that can be included in the offer in combination with the
energy systems (i.e. generator). These might include lantern, lights and bulbs,
battery, phone charger, radio, TV, fan, IT and computer devices, etc.

Services The service category includes consultancy services (training, financing)
and services provided during or at the end of the product life cycle (installation,
maintenance and repair, product upgrade, end-of-life services).

Offer This building block refers to the different types of S.PSS offer that can be
applied to DRE models. Their classification is divided into product-oriented
(pay-to-purchase with training, advice and consultancy services; pay-to-purchase
with additional services), use-oriented (pay-to-lease; pay-to-rent/share/pool) and
result-oriented S.PSSs (pay-per-energy consumed; pay-per-unit of satisfaction).

Customers 1t refers to the type of target customers addressed by the S.PSS solution
and includes individual household, productive activity, local entrepreneur, public
buildings, community, public and governmental entity, mix of target customers.

Payment channels This building block refers to the different ways customers pay
for the energy solution. It includes cash, credit, mobile payments, scratch cards and
energy credit codes, in-kind contribution, fee collection and remote monitoring as
an activity supporting payment.

For each building block, the Framework provides a series of questions that
should guide the user in the design process. For example, the network of providers
building block presents the following questions: “Who are the actors involved in the
provision of the energy solution? What are their roles and responsibilities? What
partnerships can be established?’ (Fig. 7.22).
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Cards
The Cards have been developed with the aim of providing support to companies
and practitioners in designing the S.PSSs applied to DRE. In particular, they collect
critical factors, guidelines and successful examples of S.PSS applied to DRE in
low-income and middle-income contexts. In particular, the Cards summarise and
organise in a clear and meaningful way the existing knowledge developed on S.PSS
applied to DRE (i.e. critical factors and case studies [3], see Sect. 4.5), so that it can
be used to trigger the generation of ideas. Cards are organised according to each
building block (Fig. 7.23).

Each group of cards is provided with an Intro Card that specifies what infor-
mation you can find in there and how to use it. A general structure of the elements
contained in the cards is illustrated below (Fig. 7.24).

Design Canvas

The Design Canvas is an empty Framework that should be used in the concept
generation phase to position post-its and write down ideas. The Canvas follows the
same structure as the Design Framework and distinguishes S.PSS + DRE building
blocks—network of providers, products, services, offer, customers, payment
channels. It is also provided with some questions to guide the design process
(Fig. 7.25).

Fig. 7.23 List of cards for each design element. Source Emili [7]
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Offer microcredit to end users and
entrepreneurs

Offering microcredit solutions can aliow providers to reach clients with lower or irregular
incormes and to target local entrepreneurs who want to set up energy businesses.

» Can you develop strategic partnerships with Micro Finance Institutions or
other credit facilities? Offering microcredit can be challenging if you don't have an [/
existing customer base and a good knowledge of your target uzers tron (MFI

7

» Can you define willingness and ability to borrow? Long term ability to pay. size

of the down payment and monthly payments are influencing factors especially for

customers with seasonal incomes (such as farmers). Pay attention to the their credit

history and the financing environment of customers

» Can you offer microcredit to entrepreneurs? Helping them in covering capital
€Osts to set up energy businesses (such as charging stations for renting of products).

SEWA and SELCO

India

SEWA and SELCO: Self Employed Women's
Association (SEWA) is an indian cooper-
ative bank that provides credit, coun-
seling and insurance and it established

a partnership with SELCO in order to
support women empowerment. Together
they design solar products and deliver
comprehensive energy solutions, enabling
lower income customers to get access to
microcredit and clean power generation.

Fig. 7.24 Example of cards’ structure. Source Emili [7]



179

7.2 SD4SEA Tools

[L] nrwg 204n0g "seaued usisap oYL ST'L 814

cempqeueds

81 PUR SBJ0A 5 ISUNIENT T AT WM,
duonnos

554 941 0 awasoaens 3allies i 5 o,

s¥3nolsnd

STINNYHD LNIWAYd

cwonngos Ksna sy v papmoid Jie seaIeE IR

S3JIN¥3S

SIENOE ¥

SWALSAS ADNIND

£13N00U4 BNISN-LBUINT

e 2y nan-ARsaun 3 2w e £LORANIS 5S4 ) jO VoK
fuonnos Kiaua sy u) pasoau) seainos KTieus sgemeuss puv swayshs ARieue g g ~aciad UL Y PIAAI FA03IE B4 BT UM

S¥3AINOYd

40 XHOMILIN

Sidnaoyd




180 7 Method and Tools for System Design for Sustainable Energy for All

How to use the tool
The Design Framework and Cards has been developed to be flexibly applied
according to users’ needs. In particular, the tool finds application for:

— start-up a new business: to support the design and detailing of new business
models from scratch.

— refine and reorient existing solutions: the tool can be used to focus on specific
aspects of an existing business model. For example, a company might already
have an offer in place but may want to improve aspects related to the payment
channel.

This section illustrates how the Design Framework and Cards can be integrated
in the SD4SEA design process and what outcomes can arise from its application.

Integrating the tool into the design process

Exploring opportunities

Generate ideas

The tool can be used in the beginning of the Exploring opportunities stage to
support brainstorming sessions to generate ideas on the various building blocks of
the Design Framework. In other words, the tool can be used when there is not any
agreed concept direction, to inspire idea generation looking at the various aspects of
S.PSS applied to DRE. Ideas then can be reviewed, selected and combined to
develop initial concept directions. The idea generation process does not have to
follow a specific order; it is possible to start from any building block.

System Concept Design

Detail initial concepts

The main application of the Design Framework and Cards is the detailing of an
initial concept idea. In fact, the tool allows to go in-depth in all the building blocks
and to generate ideas for each of them. This activity can be carried out after having
used the Innovation Map to generate a concept idea, or if the designer/s has already
a draft idea of the business model they would like to detail. After the idea gener-
ation, ideas are reviewed to select the most promising ones to be integrated into a
detailed concept design.

Improve specific aspects of an existing solution

The tool can also be applied to brainstorm on a specific aspect of an existing S.PSS
solution. For example, a company already delivering a S.PSS solution may want to
improve the payment modality, and they can use the tool focusing only on the
Payment Channels building block to get inspired by the guidelines, case studies and
suggestions (Fig. 7.26).

The use of the tool does not require following a specific order for the idea
generation. Users are encouraged to decide the starting point they prefer. The
design process can be, therefore, carried out in an unstructured way, for example,
browsing Cards and using the Framework as a reference, and then writing down
ideas on post-its, positioning them on the Canvas (Fig. 4.11).
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Results

At the end of the design process, all elements of S.PSS applied to DRE should be
detailed with selected ideas (among the ones generated in the activity), and the
questions provided on the Canvas should be answered. The tool can be used in
combination with other tools and resources; in fact, concepts generated with the tool
might require further evaluation in terms of financial sustainability, technical fea-
sibility, presence of appropriate regulations and other external factors.

Tool availability and required resources

The tool is available for a free download at www.lenses.polimi.it and on www.
sedalldesigntoolkit.com. The tool has been designed to be used in workshops and
(co)design sessions, therefore a printed format is preferable: the Design Framework
should be at least A2, the Design Canvas can be printed in Al and the Cards can be
printed on A4 and folded.

To use the Design Framework and Cards, we suggest from a minimum of 2 h to
grasp the most essential aspects; to a 8 h to go in-depth and detail every building
blocks. We also suggest that the idea generation is carried out in multidisciplinary
teams to maximise innovation potentials.

7.2.7 The Energy System Map

Aims

The Stakeholder System Map tool, developed by [7, 9] to visualise the network of
stakeholders in a S.PSS solution, and their interactions (in terms of flows of goods,
materials, services, money, work and information), has been adapted to be
specifically used for S.PSS applied to DRE The Energy System Map [4] is pre-
sented as a visualisation tool, with its specific set of icons, flows and rules that aims
at supporting (co)designing and visualisation of S.PSS applied to DRE models.

It is, therefore, a support tool for

e Designing because representation is a means of structuring thought and facili-
tating the resolution of problems;

e (Co-designing because a standard language is used, which can, therefore, be
shared by all the design team members or the different actors involved, sup-
porting the strategic conversation among them;

e Communicating because it enables unambiguous visualisation of the designed
solution (as well as its evolution).

What it consists of
The tool allows the development of a graphic representation showing

e the socio-economic actors involved in a S.PSS solution (both primary and
secondary stakeholders);

e and the various interactions among these actors, in terms of flows of goods,
materials, services, money, work and information.
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The tool is a representational tool that can be described as both codified and
progressive. It is a codified system in the sense that it can be considered a ‘technical
drawing’ representing the actors involved in a S.PSS in a standardised and compa-
rable way. It is progressive in the sense that it is a ‘formalisation-in-progress’ of the
solution actor map giving an increasingly accurate picture of the project as it develops.

The tool is composed by a set of icons (to represent socio-economic actors as
well as the various physical and intangible elements of the S.PSS), arrows (to
represent the various types of flows/interactions between the actors), a template to
be used in the design process and a set of rules for the visualisation and a set of
rules to visualise them. Icon is characterised by colour-coding and a short text
describing the actor, product or activity (Figs. 7.27 and 7.28)

How to use the tool
The tool requires the use of a slideshow software (e.g. Microsoft PowerPoint, or the
equivalent in Open Office), but a printed version can also be used. The tool is based
on some specific rules to be followed (Fig. 4.12) that aim at standardising each S.
PSS + DRE model.

Each actor is represented by one icon, made of three elements.

e The structure, which indicates the typology of actor, e.g. private enterprise,
public institution, community, etc.

e The colour, which defines the type of icon, i.e. services (light blue), products
(green), etc.

e The slogan, which specifies the actor activity: energy solution provider,
micro-finance institution, etc (Fig. 7.29).

e The energy solution provider/s, which can include a single actor or a partnership
of actors, is represented on the left-hand side of the map and it is characterised
by a violet colour;

e The customer is always placed on the right-hand side of the map and it is
characterised by a pink colour;

e Ownership of the energy system and energy-using products are described with
corresponding colours;

e Flows of products and services are pictured in the top-middle part of the map,
showing transactions between provider and customer—Payments are described
in the bottom of the map, showing what the customers pay for and what
modalities/channels are used;

e In order to facilitate the reading of the map, flows are ordered with progression
numbers.

The nature of the flows between the different actors is marked by different
arrows (Fig. 7.24):

e The full, thick arrow indicates material flows (components, products, etc.);

e The fine, square-dotted arrow indicates information flows;

e The fine, round-dotted arrow indicates money flows;

e The full, thick arrow with a diamond at its tip indicates workflows (Fig. 7.30).
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ACTORS PRODUCTS
O . @ Energy using products
Provider ownership ¢’y Individual user
Customer ownership @ ini ki
r_o,‘%o_') Community =0 Mini it
Possible variations =
{ iy ) LNes
PRtome) Q Energy solution E'u) % Individual energy
(_AO provider m system
FLOWS O i
€Yy Local entreprensur : i
Charging station
» Material or service flow EE Eingshatl
""" ® Fnancial flow OOQ Community committee ng@ﬁﬁ‘ﬂ‘ Isolated mini grid

|cm -
® Labour performance flow r:mr&=l National grid supplier /g‘

~===% |Information flow

Connected mini grid
SERVICES PSS TYPE / PAYMENT STRUCTURE

- .
Customer financing Pay to purchase

Training, advice,

Pay to lease/rent
consultancy

[ per o
Maintenance and repair Pay per energy consumed

Pay per unit of satisfaction

* The product's ownership is highlighted with the colour of provider or customer

Fig. 7.30 Legend for the energy system map. Source Emili [7]

e System boundary by convention, the limit of the slide or the sheet is the
boundary of the system, while a ‘main offer boundary’ includes core actors
performing the system. Main actors, their relationships and the main offer to
customers are represented within a defined area (yellow box). Secondary
stakeholders and their involvement in the S.PSS solution can be positioned
outside this area, usually represented with smaller icons to indicate their sub-
ordination. This would include, for example, financing and regulatory institu-
tions which are involved in supporting the S.PSS solution but they are not
directly involved in providing the offer to end-users (Fig. 7.31).

Integrating the tool into the SD4SEA designing process
The Energy System Map can be used at various stages of the designing process.
In the Strategic analysis, it can be used to describe

The current stakeholder value chain of the organisation(s) involved in a project;
The stakeholder value chain of S.PSSs provided by competitors or of cases of
excellence.
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In the System concept design, it can be used to

e Formalise the initial S.PSS ideas emerging, by visualising the key stakeholders
involved in the solution;

e Detail the initial ideas emerging, identifying the main and secondary actors and
their interaction flows.

In the Design System details, it can be used to

e Further detail the configuration of the system, by visualising all the actors
involved and their interactions.

Results

The result is a map that shows the various socioeconomic actors that take part of the
system and their interactions (in terms of material, information, money and
workflows). This map becomes more and more detailed as the project evolves.

Tool availability and required resources

The tool is available for a free download at www.lenses.polimi.it and on www.
sedalldesigntoolkit.com. The tool has been designed to be used in workshops and
(co)design sessions, therefore, a printed format is preferable. Alternatively, the tool
can be used in its software version (Microsoft PowerPoint), which allows users to
modify icons and personalise their Energy System Map. The time required to
generate a System Map is approximately 30 min. For more complex systems
additional time may be required.

7.2.8 [Innovation Diagram for S.PSS&DRE

Aims

The Innovation Diagram for S.PSS&DRE [13], is a tool to analyse competitor’s
energy solutions; as well as to orient the design of new S.PSS applied to DRE
concept. The tool allows selection and clustering of (environmentally, socioethi-
cally, energy) sustainable ideas within polarity diagram, and starting the design of
new S.PSS applied to DRE concepts. Furthermore, it provides the characterization
of the designed S.PSS applied to DRE concepts through a set of labels and sug-
gestions. The Innovation Diagram for S.PSS&DRE is presented as a co-design tool
favouring a deep understanding of the solution/concept while facilitating collabo-
rative processes and discussions among stakeholders (Figs. 7.32 and 7.33).

What it consists of

The tool is composed by three worksheets for existing energy solutions, for com-
petitors’ energy solutions, for new concepts. Each worksheet is based on the fol-
lowing structure: title + proposer + unit of satisfaction + polarity
diagram + profile (with labels) + short description. The worksheet for new con-
cepts includes post-it to stick new ideas from the Sustainable Energy for All Idea
Tables tool. Two additional worksheets with labels and instructions are available to
fill the profile section of the tool.
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S.PSS&DRE innovation diagram

PROPC

SERS SELECT THE OFFER

DRE Mcra Genetaicr
& Energy Using Products - Equpmernt.
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Fig. 7.32 Innovation diagram for S.PSS&DRE. Source designed by the Authors

Offer label 1/2
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Fig. 7.33 Labels to support the innovation diagram for S.PSS and DRE. Source designed by the
Authors
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In each of the worksheet the following could be found:

Title depending on the worksheet the title is the name of the solution/concept
that will be explored.

Proposer means the name/s of who is using the tool.

Unit of satisfaction is the need satisfied/to be satisfied (e.g. access to energy,
have clean clothes).

Polarity diagram the polarity diagram (same of the Scenario one) is based on
four quadrants built on two axes (a) the horizontal axis defines to whom is
addressed the solution/concept end user (B2C), or small entrepreneur/small busi-
ness (B2B) (b) the vertical axis defines how much is extended (boundaries) the
solution/offer is related to the Distributed Renewable Energy micro-generator (e.g.
solar panel system plus its appliances such as storage, inverter, wires, etc.), or to the
sum of both the Distributed Renewable Energy micro-generator and the related
Energy-Using Products or Energy-Using Equipment (e.g. phone and television are
Energy-Using Products; woodworking machine, sewing machine are Energy-Using
Equipment). Due to the variety of actors who can deal with energy solutions, is
relevant to consider that actors can play in the polarity diagram even though they
are not directly offering Distributed Renewable Energy micro-generator, and neither
Energy-Using Products or Equipment. For example, a consultancy on energy ser-
vices could be positioned on one pole or the other on the typology of energy
services.

Profile (with labels) the profile presents a table with empty spaces to be filled
with the following key information regarding the energy offer’:

e Provider/s it refers to the providers involved in delivering the energy solution
and could be one as alone actor or a partnership of providers and includes
energy companies, NGOs, energy consultancies and others;

e Customer/s it refers to the customer of the energy solution and can be a final
customer (B2C) as a household, a community, a school, and so on; or a small
entrepreneur/small business (B2B) such as a company, a local shop and others;

e Type of S.PSS it refers to the type of S.PSS applied to the energy solution and
could be Product-oriented (pay-to-own + additional services as installation,
maintenance, repair, and others) or Use-oriented (pay-to-lease/share + training
to install, maintain, manage and so on) or Result-oriented (pay-per-use to reach
a specific final result/satisfaction unit);

e Offered product/s (and related ownership) it refers to products which are
included in the energy solution and integrates both the DRE generator (e.g. solar
panel + wires and storage) and the Energy-Using Products or Equipment (e.g. a
phone is a Product; a sewing machine is an Equipment). It is required to define
the ownership of the products included to lately verify the innovative and
sustainability value of the energy solution;

3To increase readability of this section, we will use the term ‘energy offer’ both to refer new
concepts or to existing energy offers, or competitor’s energy offers.
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o Offered service/s (and related provider) it refers to services which are provided
by the energy solution such as financial services, training services, maintenance
services and so on. It is required to define who among the stakeholders is
delivering the service to define and verify the role of each stakeholder in the
energy solution;

e What is paid it refers to what the customer (B2C—B2B) pays to access the
energy solution as pay-per-period, pay-per-use, pay-per-time, in-kind payment,
payment with financial support, or a mix of different payments;

e DRE system configuration it refers to how the energy solution is structured. The
options include distributed stand-alone system (e.g. solar home system, solar
lantern), decentralised stand-alone system (e.g. energy recharging centre),
distributed-decentralised systems connected through mini-grid as well as
distributed-decentralised systems connected to the main-grid;

e DRE source it refers to the energy source used to power the energy solution as
solar, wind, hydropower, biomass, and others and could be a single source or an
integrated mix of them.

Labels and instructions

The labels are divided as per the profile key information (see above) and offers for
each of them a series of variable solutions, e.g. for the customer there are several
labels such as, community, household, etc., the same is for all key information. To
facilitate the use of the label a question and guideline for each key information is
provided.

Short description
The short description is no more than 200 characters, to be used to present the
solution/concept highlighting the main innovation and sustainability value.

Post-it

Post-it are available in the worksheet for new concepts to stick new ideas, or ideas
from the Sustainable Energy for All Idea Tables contained both in a dedicated file
and in the Sustainable Energy for All section of the SDO toolkit tool.

How to use the tool

The Innovation Diagram for S.PSS&DRE tool requires the use of a slideshow
software (e.g. Microsoft PowerPoint, or the equivalent in Open Office) or can be
used in the printed version. According to the aim of the design activity, the cor-
responding worksheet/s need to be used.

How to analyse existing or competitor’s energy offers:

First, write proposer/s name/s of who is working on it and the unit of satisfaction
(e.g. access to energy, in the rural area, for home use). Second, position the existing
and the competitor’s offers (in the two worksheets) in the polarity diagram
according to its customer and offer boundaries. As general rule is not compulsory
that the offer correspond to a single position (e.g. B2C—B2B), if the case, is possible
to locate the offer in the middle. Third, fill the profile following the instructions
provided to copy/paste the labels. Considering that an existing or competitors’ offer
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is not automatically an S.PSS or is not necessarily offering products and/or services,
some spaces in the profile could remain empty. Finally, write a short description of
the offer emphasising innovation and sustainability problems.

How to design S.PSS applied to DRE concept

First, write the (draft) title of the concept that is going to be designed, then write the
proposer/s name/s of who is working on it and the unit of satisfaction to be met (e.g.
access to energy, in the rural area, for home use). Second, copy and paste the most
promising ideas from the Sustainable Energy for All Idea Tables tool and position
them in the polarity diagram. Creative discussions among the proposers will address
the way to position the ideas according to customer and offer boundaries (the two
polarity axes). As general rule is not compulsory that one idea corresponds to a
single position (e.g. B2C-B2B), if the case, is possible to locate the idea in the
middle and to decide after. Third, read all selected ideas and cluster them to create
one/more concepts, some ideas if not interesting anymore can be excluded. Then,
select the most promising S.PSS applied to DRE concept emerged and fill the
profile following the instructions provided to copy/paste the labels. Finally, check
coherence of the whole information and write the short description of the concept
emphasising innovation and sustainability values. Follow up with discussion on the
emerged S.PSS applied to DRE concept.

Integrating the tool into the design process
The Innovation Diagram for S.PSS and DRE can be used in the Strategic Analysis
and System concept design stages of the design process.

Strategic Analysis

In the Strategic Analysis, it can be used to analyse and reorient existing energy
offers, to analyse competitors’ energy offers and even to make a comparison and
start to identify potential opportunities.

System concept design
In the System concept design, it is used to combine the generated ideas and char-
acterise the new S.PSS applied to DRE concept.

Results
The result in the case of existing or competitor’s energy offers is their characteri-
sation, where the lack of S.PSS applied to DRE offers emerge.

Tool availability and required resources
The tool is available for a free download at www.lenses.polimi.it. The tool has been
designed to be used in workshops sessions, therefore, if the digital version is used a
projector is preferable. In the case, the paper version is preferred suggestion is to
print the worksheet as A3 or A2.

The time required to analyse existing or competitor’s energy offers is approxi-
mately 20 min; in the case of the design of an S.PSS applied to DRE concept is
approximately 30 min.
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7.2.9 Concept Description Form for S.PSS and DRE

Aims

Concept Description Form for S.PSS and DRE [13] is a tool to visualise and finalise
the description and characterization of a new S.PSS applied to DRE concept. The
Concept Description Form presents a worksheet where to visualise key information,
facilitating a deep understanding of the concept while presenting it among (existing—
potential) stakeholders (Fig. 7.34).

What it consists of

The tool is composed of one worksheet with the following fields: proposer, title,
unit of satisfaction, short description, profile.

Proposer the name/s of who is using the tool.

Title the name of the concept that is visualised with the tool.

Unit of satisfaction is the need satisfied/to be satisfied (e.g. access to energy, in the
rural area, for home use).

Short description the short description is no more than 200 characters, to present the
concept highlighting the main innovation and sustainability value.

Profile the profile presents a table with spaces to be filled with text on key infor-
mation as: customer, provider, type of S.PSS, offered products (and related own-
ership), offered services (and related provider), what is paid, DRE system
configuration, DRE source.

S.PSS and DRE concept description form

CONCEPT

PROVIDER

SATISFACTION
UNIT

TYPE OF

5.P55

CONCEPT
DESCRIPTION

it i)

DESIGNER/S

Fig. 7.34 Concept description form for S.PSS and DRE. Source designed by the Authors
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How to use the tool

The Concept Description Form for S.PSS and DRE requires the use of a slideshow
software (e.g. Microsoft PowerPoint, or the equivalent in Open Office) or can be
used in the printed version. First, is needed to write proposer/s name/s of who is
working on the concept, together with title and the unit of satisfaction met. Second,
write the short description of the designed S.PSS applied to DRE concept
emphasising innovation and sustainability values. Third, fill the profile table with
text for each key information. Follow up with discussion on the emerged S.PSS
applied to DRE concept and refine as needed. Generally, if the Innovation
Diagram for S.PSS and DRE have been used, most information can be taken there
and updated according to the newest version of the concept.

Integrating the tool into the design process

The Concept Description Form for S.PSS and DRE can be used in the System
concept design stage of the design process. It is used also to present (internally and
externally) the S.PSS applied to DRE concept.

Results
The result is the summary of an S.PSS applied to DRE concept, facilitating the
concept definition while presenting it among (existing—potential) stakeholders.

Tool availability and required resources

The tool is available for a free download at www.lenses.polimi.it. The tool has been
designed to be used in workshops sessions, therefore, if the digital version is used a
projector is preferable; in the case, the paper version is preferred suggestion is to
print the worksheet as A2 or Al. The time required to summarise an S.PSS applied
to DRE concept is approximately 20 min.

7.2.10 Stakeholder Motivation and Sustainability Table

Aims

The Stakeholders Motivation Matrix [10], a tool to visualise motivations of the
stakeholders, has been updated [13] as a collaboration between DIS Research
Group of Politecnico di Milano (Italy), Makerere University (Uganda) and TU Delft
University (The Netherlands) becoming Stakeholders Sustainability and Motivation
Table. It is presented as visualisation tool aimed to identify/show: motivations and
contributions of each stakeholder; sustainable (economic, environmental,
socioethical) benefits from each stakeholder; this facilitating involvement process
and strategic conversations addressing various (existing and potential) stakeholders
(Fig. 7.35).

What it consists of
The tool is made of four worksheets: the table, two worksheets with guidelines to
define environmental and socioethical benefits, a worksheet with icons.
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Actors Motivation Contribution to Environmental Socto-ethical Economuic

the partnership Benefits Benefits Benefits

Inser actor

Fig. 7.35 Stakeholders motivation and sustainability table. Source designed by the Authors

Table The table worksheet is made of a table with six columns: stakeholders,
motivation, contribution to the partnership, environmental benefits, socioethical
benefits, economic benefits and many lines according to number of stakeholders.

Worksheets with checklists these worksheets present environmental and
socioethical checklists to address the definition of sustainable benefits by each
stakeholder.

Worksheet with icons this worksheet presents icons representing several possible
stakeholders, divided as providers and customers, that can be used in the first
column of the table to describe each stakeholder.

How to use the tool

For each stakeholder is asked to fill all columns: stakeholders: stakeholder icon and
stakeholder name; motivation: motivations for the specific stakeholder to be in the
partnership of stakeholders/contribution to the partnership—contribution given by
the stakeholder to the partnership; environmental, socioethical, economic benefits—
benefits brought from the specific stakeholders in relation to sustainability. Follow
up with a preliminary discussion addressing (existing and potential) stakeholders.
To fill the environmental and socioethical benefits two dedicated worksheets are
available.

Integrating the tool into the design process
The Stakeholders Motivation and Sustainability Table can be used in the System
concept design and Design System Details stages of the design process.
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In both cases, it can be used to verify and facilitate the involvement process and
to orient strategic conversations addressing (existing and potential) stakeholders.

Results

The result is an informative table of motivations, contributions and potential ben-
efits as way to orient strategic conversations addressing (existing and potential)
stakeholders.

Tool availability and required resources

The tool is available for a free download at www.lenses.polimi.it. The Stakeholders
Sustainability and Motivation Table requires the use of a slideshow software (e.g.
Microsoft PowerPoint, or the equivalent in Open Office) or can be used in the
printed version, in this case, printed materials and a pen are sufficient. The tool has
been designed to be used in workshops sessions, therefore, if the digital version is
used a projector is preferable; in the case, the paper version is preferred suggestion
is to print the worksheet as A3 or A2. The time required to fill the information is
approximately 10 min for each stakeholder.
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