Aswe move from mass-
produced, one-size-fits-all
products to personalised,

adaptive, and evolving
Product Service Systems,
the design deliverables
take on other forms. In
this section, we look
at ‘what comes out of
the box when the user
unpacks what they
paid for’, and reflect
on the new results that
design should bring.
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A brief for a
product-service
system differs greatly
from the traditional
design brief for a
‘four-legged chair
with armrests’ that
you buy, take home,
and use. In many
ways, designing a
PSSislike enabling
evolving relation-
ships. Based on the
learnings from the
CRISP projects, we
have noted four
factors that play a key
role in enabling these
relationships:
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TIME

The use of most chairs is quite
straightforward, sitting on them
is most often thought of as a sin-
gle, timeless action. On the other
hand, a relationship often starts
with a first date, after which more
encounters happen, either brief
or long. And, as your perceptions
may change, you experience them
differently over time.

The Skewiel bus service that was
designed as part of Grey-but-
Mobile delivers its value through
the interactions between the
elderly and the driver that extend
over a longer time span. Unlike
the chair, a single photo of the
bus, or the interface through
which the service can be booked,
such a single picture tells you very
little about how people will actu-
ally use the service, and how they
experience the benefits over time.

MORE
LROLWTH

Once bought, the chair is yours

to keep and maintain. Typically,

it will remain the same. Ina
relationship, your next encounter
will not be the same as the first
date. If the relationship doesn’t
evolve over time, you will probably
experience that as a bad thing.
Someone’s first trial of the bus
service may only be focused on
getting from A to B. On repeated
trips, the traveller may learn that
not only are drivers kind enough
to help you enter and exit the bus,
they are also good company dur-
ing the trip—open for a chat and
alaugh, and happy to exchange
tips on interesting things happen-
ing in town over the weekend. This
social element may prompt you

to recommend the service to your
friends, and may impel the service
provider to extend the service to
better support this social element.

MORE
PEOPLE

When you buy a chair, you can sit
on it, or let your guests sit on it.
When you enter into a long-term
relationship, it affects your other
relationships, e.g., your family.
You don’t typically introduce a
chair to your parents.

Designers have been looking
beyond ‘the thing’ for quite some
time. Interaction design and
experience design place the activi-
ties and emotions of the user on
centre stage, repositioning the
products as props to support

the action. However, most work
has remained focused on the
individual user, how they ‘pushed
the buttons on the machine’ and
reacted to the roller-coaster ride
that they received in return. We
must now, repeatedly, not just
consider the primary user, but
the people that are part of the
service provided e.g., front-office
workers, back-office workers, but
also family, friends, and further
social network. Without those
others, the product element of the
PSS would be a very limited thing
indeed.
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For the user, the chair is good

for sitting in, and unless they’re
really into chairs as such, that’s
pretty much it. But for someone
in a relationship, their perspec-
tive evolves with the experiences
in the relationship. Being in a
relationship affects how you think
about friendship, about care,
trust, and the implications of
breaking up. One challenge is to
design a PSS so that it ‘survives’ its
initial and often limited encoun-
ter. Another is how to design, or
frame, what it can be, if it needs
time to evolve? The extensions
described here d on’t come on
their own. The measure of success
of a PSS is often defined beyond
the product. Is the bus service a
success when the user can book

a trip without error and manages
to get from A to B? Or when it trig-
gers the desired behaviour by the
co-travellers? Or when it enables
a more sustained social exchange
between the elderly and their
helpers? Or when this behaviour
change is also beneficial to others
passengers in the bus? Increas-
ingly, the latter is the object of
PSS design.

Now, is this new? Haven’t we seen
this all before? Wasn’t it in the 60s
that we said the design brief is ‘get
me something to sit on’ instead of
‘give me a four-legged chair with
back support and no armrests’?
Yes, and no.

NO MORE
CHRIRS

Yes—the designer of a good office
chair considers how long the worker
has to sit on it; graceful aging has
occasionally been considered in
fashion, architecture, and prod-
uct design; the impact of a throne
on bystanders is a major design
criterion; and marital beds have
been designed to promote a happy
relationship rather than merely
enabling comatose sleep.

But, emphatically, NO —these
things did not receive attention as
systematically as they should have,
because PSS design tends to turn
things that are quite well-accepted
upside down. Deep in our hearts, we
often still consider functionality as
primary and experience as a desired,
but rather secondary, symbolic
outcome. But with PSS design, the
experience or user journey becomes
the major outcome. In other words,
functionality is defined in terms of
experience. These constructs can
no longer be seen separately. In

the bus service example, it is just

as much about not feeling alone

or struggling to cope, as it is about
getting from A to B. Other PSSs can
be about feeling close to a loved one,
rather than about just having a new
smartphone. Or they can be about
having a nice Kaffeeklatsch, rather
than the latest Vitra craze. Or, they
may be about the meaning of things
to me in my daily life, rather than
about impressing neighbours, being
cool, and endless consumption.

It’s about well-being and not just
welfare. The real value of a PSS is in
its use. If it is not used, it hardly has
any value, which is different from
products. In PSS design, we don’t
design chairs anymore: we design
and enable relationships.
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Todaywe think of interaction as
ajourney, notamomentin time.
The glorified object presented

on awhite background has been
replaced by blueprints of entire
customer journeys and their possi-
ble ramifications, forcing us to pay
attention to the times in-between
the touchpoints: the anticipa-
tion, preparation, memories, and
repeat helpings.

The insight of the longer timeline
emerged from the GRIP relaxa-
tion space. At first, the designers
had focused on the experience

of relaxation in itself, i.e., the
experience when the user is in
the relaxation space. Gradually,

it became clear that the location
and time that the service was
offered, the place of the space

in the building, and the social
organisation of work there were
essential in defining and optimis-
ing its offering. The ‘before’ and
‘after’ became an essential part of
the relaxation space concept.
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Many services come in the form
of a subscription, a soft lock-in
of the customer into a stable
relationship with the provider, by
means of a loyalty to a service or
a brand. This lock-in has become
an explicit criterion for success
for the design brief.

The importance of stable,
repeated use became apparent

in G-Motiv; the Wuppermann
factory now has displays installed
that continuously visualise the
workers’ role in what was being
made. The goal here was to create
an awareness and social attitude
of being involved in and respon-
sible for the production. Whereas
the facts could be recognised
immediately, the changes in atti-
tude and behaviour only become
apparent after prolonged use of
the tool.

Product design has a tradition of
products on plain white backgrounds.
With a PSS, this does not help the
viewer to unde rstand what the
PSS is or has to o ffer. The essence of
the offeringisno longer a static thing,
and it grows throu gh usage. Time-spans
enter the framewo rk at different levels,
from journeys of individual customers
to the evolution ofthe service after
its initi al release.

MORE

LROWTH

Servicc_es and ESSs
come In |ter_'at|ons
and versions

In G-Motiv’s ActiveCues table,

the users at Careyn who partici-
pated in co-creation got to use the
tool first. As such, they proved its
viability, so that potential busi-
ness partners could witness what
they’d buy into before the service
was released to a larger target

group.

The robot-care project Selemca
found that users needed time to
become familiar with a PSS and
that its potential is only realised
after hands-on experience. This
leads to improvements and
additional functionality to be
addressed in new versions of the
design. Johan Hoorn: “Ideally,
some kind of ‘optimiser-designer’
should keep track of these pro-
gressive user insights, and thus
be embedded in the PSS. The pro-
vider could offer this as a unique
selling point, or comparably, asa
service contract: an optimisation
contract.”

For the relaxation space devel-
oped in the GRIP project, each
prototype was a further step in the
transfer of the PSS from designers
to other stakeholders. The first
relaxation space was developed
internally at Philips, allowing the
company to use the functionality
atits own discretion; later proto-
types facilitated further research
and development by GGzE and
were designed to attract addi-
tional partners interested in the
design of tools to make the space

more interactive. Dirk Snelders:
“Because so many interdepend-
ent parties are involved in its
continuous development, there
might be a feeling that PSS design
is ‘unfinished business’.”

Unlike products, PSSs evolve over
time. A product life cycle can be
separated into clearly defined
sequential milestones (e.g.,
design, production, introduction,
purchase, use, disposal), and the
‘design’ was finished on comple-
tion of the production. A PSS,
however, follows a more organic
growth path: PSS prototypes
might be placed on the market as
beta versions, production of ser-
vice elements takes place during
use, and upgraded versions don’t
require purchase or disposal.
That means that the design phase
doesn’t end with the release, or,
to phrase it in software terms,

the service can stay ‘forever-beta’.
The line between development
and use has become blurred. This
requires new insights into how

to decide whether the design of a
PSSis ‘finished’, or good enough
to be ‘let go’. The time scope of
design has substantially broad-
ened, which raises the question:
how can we anticipate and man-
age the further development of
the PSS after this moment?
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Whenyou enter into a
relationship with another
person,you soon realise
that they come with their
own ties to people and
things. You cannot get away
from the fact thatyou need
to consider and involve the
other’s friends, parents,
colleagues, or car, house
and other things.
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The two CRISP projects ‘Grey-but-
Mobile’ and ‘Smart Textile Ser-
vices’ illustrate the relevance of
these multiple relations and how
they are dynamic, conditional,
and heterogeneous.

More people in
the picture

When Martijn ten Bhomer
designed a smart textile product
to stimulate physical activity in
the elderly and users suffering
from severe dementia, he soon
realised that more people were
involved than just the patient.
The first prototype, an interac-
tive blanket, had to be used
together with the physiotherapist,
as part of the physical therapy.
When the project moved on to
implementation and testing of
the prototype, family members
also were involved. First they

had to give consent, but their
role quickly changed when the
husband, for example, used the
blanket to communicate with his
partner. The second prototype,
Tactile Dialogues, was designed
to stimulate this communica-
tional aspect through interactive
tactile features. In the evaluation,
it became apparent that the real
empowerment came for family
members and carers visiting the
patient. Often such visits come
with awkward feelings, due to the
alienation of patients with severe
dementia from their partner,
children, and other carers.

By tailoring and personalisation,
and trying and testing, these
groups could better deal with
this situation.

Family members appreciated
this opportunity to personalise
the behaviour to fit to the specific
conditions of the visit, for exam-
ple, setting it to react to touch
more quickly, more slowly, or
more playfully.

In the case of Grey-but-Mobile,
the elderly travellers expressed
what they valued in the imple-
mentation of the service. It wasn’t
that they were brought from A to
B by an electric vehicle. The real
value was that their driver stayed
with them, walked them to the
shop, and helped with carrying
the groceries. These drivers were
all volunteers, recently retired,
and drove the elderly around
without any financial compensa-
tion. In roundtable talks, they
explained how relevant and useful
they felt, trying to make a differ-
ence to the lives of the elderly
people in their community.

From solving a
problem to exploring,
establishing,
and maintaining
relationships

On first impression, both designs
seem to focus on solving prob-
lems, i.e., the difficult commu-
nication with dementia patients
in the Tactile Dialogues project
of Martijn ten Bhomer, or the
limited mobility of elderly people
in the Skewiel Mobiel project of
Grey-but-Mobile. Both design
teams, however, would now argue
that designing a PSS is about
more than solving a problem. The
focus of the project is on estab-
lishing an infrastructure that
services social activities, through
which relationships are explored,
established, and maintained.

It turned from solving typical
problems of dementia or mobility
into creating more opportunities
for social exchange and feelings
of closeness.

BYYING A
PSS [ MORE
LIKE BUYING
A PET THAN

BYYING A THING

As an extension to the PSS of
Tactile Dialogues, an additional
social activity was introduced
where family members and
professional carers analysed the
video after the visits. In these
sessions, the professional could
point to specific details in the
interaction, revealing to the
husband that his interaction
through Tactile Dialogues indeed
triggered an emotional response
from his wife. These sessions

not only inform family members
about dementia in general, but
also make clear the specific condi-
tion their loved ones are in. The
combination of visits with Tactile
Dialogues and the review of those
visits through video with the pro-
fessional help family members to
establish communication in the
lost relationship with their spouse
or parent.

CASD researcher Ana Valencia
reached similar conclusions

on the importance of social
relationships when design-

ing a PSS. Through interviews
with designers and users and
several smart-PSS case studies,
Ana identified seven key charac-
teristics that designers should
take into account for designing
smart-PSS—but also PSS in gen-
eral —that can deliver meaningful
user experiences. For instance,
Ana found that designers should
think about the extent to which

a smart-PSS should offer an
individual experience or a shared
one (or both, like in the gaming
industry). And in relation to that,
designers should consider to what
extent a smart PSS should create
a community feeling among its
users and stimulate long lasting
relationships that go beyond the
smart-PSS usage moments.

In Skewiel Mobiel, more was
needed than an electric vehicle
and a driver to solve the mobility
problem of elderly people. Dis-
counts were offered with local
shops in the community to “lure”
users into trying out the system.
Volunteers were acquired through
mouth-to-mouth, locally distrib-
uted leaflets, and through the net-
work of the service provider. The
elderly users developed relations
with the receptionist who booked

the services. He knew the clients
and their preferences. Because of
the rather fixed weekly routines of
both clients and drivers, similar
people saw each other quite often.
This helped in shaping more
tailored services between drivers,
clients, and the local community.

These insights about the involve-
ment and value of indirect users
only came about when the PSS
was implemented and further
evaluated. None of these insights
could have come from brainstorm
sessions, stakeholder analysis

or imagined customer scenarios
alone. For PSSs to realise their full
potential, they need to be imple-
mented, and then nurtured and
allowed to further evolve.

How complete must the imple-
mentation of a PSS be to enable
unknown effects to be known?

DESICNING A PSS (€
MORE THAN SOLVING
A PROBLEM FOR
THE END-USER.

A PSS CREATES
OPPORTUMITIES FOR
SOCIAL EXCHANGE
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So, if a PSS has multiple
forms of manifestation,
evolves over time, and
relies on the various people
involved in it, how then
should we communicate
what it is, and what it
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has to offer?

To convey these aspects, a PSS
requires an expressive language;
one of PSS design’s key challenges
is to establish new frames for
this. In addition, PSS design often
means taking different perspec-
tives on what is offered to whom.
This means that PSS design

also needs to communicate the
consequences of multiple parallel
frames.

In the case of G-Motiv, it’s tempt-
ing to present the game as the
result. But what has really been
designed is the impact of the
game, or, as Valentijn Visch puts
it: “The result of a PSS is what we
call the ‘transfer effect’: this can be
anything from an awareness about
something to a behaviour change,
amore intense social relation or
an information exchange. A game
is a means, a tool to achieve this
effect. By means of gamification,
we change the experiences of

the user, and this in turn should
change the user in some way, for
example their attitude or, com-
pliance.” Change is the objective
of the PSS design, the game forms
only a potential means—one
among many.

Telling the story

Ideally, a PSS’s representation
should address both means and
desired outcome, while at the
same time showing interaction
over time and the roles of the
various people involved. This may
sound ambitious and in conflict
with the intended clarity of the
message. However, if a white-back-
ground catalogue picture is worth
athousand words, a simple car-
toon-like scenario board can often
multiply the explanatory power,
creating a narrative by introducing
time. Blueprints can also be valu-
able, as they allow foradditional
layers: interaction schemes, stake-
holder roles, front-office and back-
office organisation, etc. Eloquence
further increases when using video
as amedium: a makeshift movie
clip can do its own talking. In
Smart Textile Services, video was
often used to communicate the
different stories or values of the
Product Service System, as well as
to explain the actual workings of
its different components.

No matter what exact format is
used: time, context, and outcome
are essential. Put a PSS on a pedes-
tal and these disappear.

Creating new
categories

Compared to products alone, PSSs
have a wider range of opportuni-
ties when it comes to fulfilling
needs. As a consequence, the solu-
tion they provide might be hard to
classify: it often doesn’t fit existing
categories. Careful positioning

of the envisaged result is needed
to manage expectations, inspire
stakeholders with a proposition,
and establish its future relevance.
Early on in the Selemca project,
the team struggled to grasp and
communicate the potential usages
and benefits of their new care
robot. The confused responses
from their initial audience of
potential stakeholders taught
them that they needed to posi-
tion and further develop the care
service around the robot in a real-
life context. In so doing, they were
able to craft the service concept in
amore meaningful way. Framing a
PSS in a social embedding turned
out to be a critical success factor.
If this is not there, it can be an
innovation killer. The team then
organised ‘design for a dilemma’
sessions that helped stakeholders
to empathise with perspectives

on care that differed from their
own. In this way, they were able

to overcome stereotypes about
robots that constrained the initial
acceptance of the PSS. This later
stage of the project drew a great
deal of media attention—and
even resulted in a documentary,
‘Alice cares’, that featured in the
Rotterdam Film Festival.

Visualising
the intangible

Interaction, experience, behav-
iour: alarge part of a PSS consists
of intangible elements. Surpris-
ingly, physical products still play
an important role in conveying
and shaping these elements. The
way we behave, interact, think,
and feel while doing something
is not independent of the things
involved. Even when the result is
intangible, its development often

requires tangible means. These
artefacts, including sketches and
early prototypes, enable con-
versations about the core idea

of the PSS and how it could be
implemented. In a later phase,
deliberately designed boundary
objects can help introduce the
proposition to a larger audience.
When Océ - A Canon Company
opened up their new elevated
printing technology to design-
ers, they found it was not very
helpful to just give out tooling and
the corresponding instruction
manual. The tools and instruc-
tions apparently did not trigger
the imagination of what would be
possible with this new technology.
In PSS101, Karianne Rygh created
a broad range of elevated printed
samples to explore and convey
the opportunity space to design-
ers and others. This succeeded

in triggering people’s attention,
and enabled participants to build
on these samples with their own
imagination.

THE EVvoLurion
OF CHANCE (€
THE OBJECTIVE OF
PSS DESIGN

Anticipating the potential
An additional challenge is how

to frame or express the evolving
nature of a PSS. It can be extremely
difficult, especially at an early stage
of the design process, to show the
potential results of what a PSS
could become in the future. Within
PSS 101, the Networked Collabo-
ration Canvas was developed to
connect the variety of activities and
the stakeholders involved in a PSS
project design in order to improve
their collaboration. Recalibrat-

ing these connections during the
design process turned out to be an
important activity, enabling stake-
holders to reflect and anticipate on
their actions and the correspond-
ing impact on the networked
collaboration. A PSS typically
follows an organic growth path.
Stakeholder feedback is integrated
as the PSS is gradually scaled up.
Improved versions are released,
with ever wider audiences. Ingrid
Mulder from PSS 101 likes to call
this the “ripple effect”, it bridges
the gap from the lab to the market.
Users who have been involved from
the start will be the first to recog-
nise the potential of the PSS. Their
evolving insights can then be used
to better express the characteris-
tics and future value of the PSS to a
wider group of people.

So... how broad should we go?.
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