Design for transformation

James Moultrie
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Why design matters?
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How does it make
me feel?
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Value ...

Economic Profit
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Functional price

Economic Cost
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Adding value
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Product form

Design for Managing industrial design

assembly

User
observation

Personas
User observation

w

Product
platform
planning

Kano model

User focused design
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Customer journeys

Touch points ,
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Bel Geddes Prototype car, c. 1933

http://www.worldarchitecture.org/blog-links/pvpfn/a-new-look-at-
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DESIGN RIGHTS
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“She’ll soon be up and about again!”...

It’s a tragedy when mother’s ill—but her illness can be so much shorter if
Lucozade is there to help. Lucozade contains Glucose to provide energy when
it’s needed most, rallying the sick and speeding the convalescent. And how
acceptable it is ! The sparkling Lucozade flavour stimulates the appetite and
makes it acceptable even in cases of extreme exhaustion. But don’t wait for
illness, help to protect yourself and your family by keeping really fit. Have
some Lucozade in your home—and ask for it wherever you go. Used by
Doctors and Nurses in Hospitals, Clinics and Schools. '

LUCOZADE

The sparklihg glucose arink
REPLACES LOST ENERGY

Health

returns with

LUCOZADE

AP |

— T ——

We receive letters
like this every week

It’s a wise housewife who keeps
some Lucozade in the house —
and here’s a letter from one :
“I had an operation ten wecks
ago and for a month after I came
out of hospitai I felt like nothing
on earth . . . Then one day my
husband brought home a bottle of
Lucosade and from the first
bortle I felt better.”
Mrs. Gladys Swnmers,
Foress Hill, Lendon.

—_—
LUCOZADE LYD., GREAT WEST ROAD, BRENTFORD, MIDDX.
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LOOZADE LIMITED, GREAT WIST NHOAD,  BRINTFORD,  MIDOLESIX Jane 27, 1953~

http://www.fulltable.com/vts/a/aa/food/1u/02.jpg
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Meta product: Brand, Business model, Strategy, Production system

Need
Functionality
Alternatives
Value

Usability

> Getting started
> Interface clarity
> Physical usability

> Maintenance &
cleaning

Engineering Quality
> Performance

> Reliability

> Build quality

> Durability

Augmented Product: Service & support, Finance and warranty, é

Delivery, Installation

Social

: Tangible and intangible product attributes

Desirability

> Aesthetics

> Symbolism & status
> Visual clarity

> All senses

> Pride

> Emotional response

Producibility

> Component manufacture
> Assembly & test

> Platform strategy

tM
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...design 1s complex...
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User focussed design
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Marketing

User

Designers are good at designing for themselves

But, designers are not representative of the intended audience
Engineers even more so!

By referring to Personas designers can ensure that they are not
just designing something they like.
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Personas

Luggage for a flight attendant
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Personas

Name

Background

Goals

tM

Fiona Outline

35 year old business studies graduate (1991, Oxford).
Recently left an accountancy firm to retrain as a cabin crew.

Typically flies from UK to EU twice a day. Serves customers, liaises with cabin
staff and captain.

Lives with partnerin a 15 year old 3 bedroom house in the outskirts of
Cambridge.

Would like a family at some point.

Loves travelling but finds packing and unpacking a real chore
Reads ‘thriller’ novels

Loves the new(ish) ilni or MX5, but can’t afford one

To get on and off the plane as quickly as possible

To hold enough for an overnight stay: including shoes
To minimise time packing and unpacking

To present a professional corporate image to customers
For customers to think that the airlineis up to date

To look cool
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To help evaluate proposed concepts-
Q. How would “Fiona feel”?

N
7~

To help generate ideas & solutions
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Rules for creating useful personas

Keep them simple and memorable

Each one has distinctive goals, not behavior or tasks

Add a little personal detail, but not so much they appear phony or silly
Focus on 3 or 4 goals per persona

Create personas in context of a specific project

Keep your persona set small

N o U e W e

There is not a direct correlation between market segments and
personas
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Who are the stakeholders ?

Internal stakeholders

e Marketing

e Engineering

e Service

e Sales

e Accounts / finance

Assembly
Production

Purchasing

Production control

etc

tM

Design Management Group
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External stakeholders

e Customers (purchaser)
— Airport managers
— £im+

e Users

— Security staff

— General public

— Police

e Suppliers

Distributors

Subcontractors

Point of sale

Installation

Legal bodies

etc

58 UNIVERSITY OF
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What is typically included ...

Personal profile
— Age, sex, education, job, hobbies, family, socio-economic group, etc
— Jobrole for work-centred sites
— Position in household for home-centred sites (eg mother)

Some believable detail
— Lifestyle, health, likes and dislikes, family, etc
— To make them a believable person
— To help the designers have empathy with them
— Normal people, not charicatures
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Goals ...

e Understanding user goals are essential to developing
products

e To be effective personas must have goals:

— Life goals
— Experience goals
— End goals
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Example: A new kettle

Scenario: She can’t use
the new kettle that she
was bought

IfM

Design Management Group

e Life goals

To not be lonely

To stay healthy

Avoid frustrating technology experiences!
Not be reliant one anyone

e Experience goals

To not have to read the instructions
To fill it easily

Not to have to carry anything heavy
To be able to clearly see how full it is
To not have to ask how to use it

Buttons that are easy to press and don’t need
much force

e Endgoals

Be able to have a cup of tea
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Persona template

Name
Photo | pyofile

A typical day

An ideal ‘day’ in 5 years time

M
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Goals Experience

End goals

Corporate goals

Reference points

Behaviours
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' User observation
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Product planning
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When to consider platforms...

oA
E”
g <Product Strategy
< Requirements

2
&
o <Concept Design
o . : :
= <Deta|I engineering
<

v

Design Decisions

IfM.’ Design Management Group
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Product platform - Leveraging ...

Segment C

Segment B

Segment A

IfM

)

Beach-head

Horizontal

Market 1 Market 2 Market 3

i i i

Shared product platform /
technology - common subsystems
and interfaces

Design Management Group

Reuse of platform
elements within a
market and across

segment
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Example

Example - Black & Decker cordless ...

Horizontal
leverage of
battery
technology

Industrial

Domestic

Saws Drills Lighting

1

[ Battery technology J

Design Management Group
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Product system architecture

2016 2017 2018 2021
What remains >
Entry level common in the G
future?
A
System ii ii

architecture Mid
(schematic) O

Premium

What remains

common across
product types?

tM
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Product platforms have to be managed

tM
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Today Short Term  Nextstage 2020+ Outlook
2016-18 2018-2020 advanced
W
2 >x% X N/A
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)
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= Sy e new
g*. v X ﬁ “basic”
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=
= N
S © New
= current
= offer standard
<
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=
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Product positioning

Relative
perceived
price — .
Price?
High (Performance/UsabiIity?‘
o ( sal ?
N ales Channel”
o ol
N\ ( .
Med . NGy Quality?
Customer Type?
Brand?
Low
Relative Segment?
perceived -
Good Better Best quality

0
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Design for assembly?
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Optimising an assembly - Heuristic principles

4 I
e Minimise components
e Use open enclosures /
e Don’t fight gravity /\ * arms are
. . . bestat 909
e Assemble from a single direction {0 working
e Use a stable base N surface )
e Don’t over constrain 4 R
e Design out wires and cables some key questions:
* Does everything need to
e Avoid the need for holding be fastened?
* Is every part needed?
e Test the sub assem bly * Are they easy to handle?
* How easy are they to
e One orientation® fix?
\ J

+ collaboration across the organisation

0
(- o

M
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Open enclosures

Components
all visible and
accessible

Difficult
access, parts
hidden and
not easily
accessible

B UNIVERSITY OF
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Don’t fight gravity

Parts
assembled
from all
directions

Using gravity
to hold parts
in place

2B UNIVERSITY OF
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Assemble from a single direction

Parts
assembled
from multiple
directions

Assembled
from a single
direction

2. UNIVERSITY OF
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Use a stable base ...

Un-stable base Stable base

2B UNIVERSITY OF
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e Wires and cables:
— are unreliable
— are expensive
— present assembly problems

e Alternatives

— Use Printed Wiring Board
(PWB)

— Use insert molding
— Use Flex print connection.
— Plugin direct

http://image.popularhotrodding.com/f’hotnews/1110phr
20 gearhead answers/34800655/1110phr-03%2B20-
gearhead-answers-common-rodding-questions-
answered%?2Bwiring-harness.jpg

UNIVERSITY OF
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Fixing & joining ...

e Eliminate/minimise fasteners
— Separate fasteners of sametype
— Different types fasteners
— Avoid threaded fasteners

e Carefullyposition fasteners

— Away from obstructions

— Provideflat surfaces

— Provide proper spacing between fasteners
e Simple fastening

— Self fastening features

— One handed assembly

— Parts secured oninsertion

— Single linear motion

e Minimise assemblytools

e Partsshould easilyindicate orientation
direction

— Self alignment
— Self orienting / no orientation needed

M

Design Management Group
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VS.

http://www.aaronmcdanieldesign.com/images/portfolio/06/6d.png
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[NE
2
Fewer Steps

http://www.aaronmcdanieldesign.com/images/portfolio/06/6d.png
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Case example: design rules ...

Design for ... safety
e No finger traps & sharp

Design for ... installation corners Design for ... maintenance
e Doorway sizes, roof e Directives: CE, ATEX etc e Quick release fasteners

height and weight . Vi.Sl.JaIIinspection for
distribution critical parts

e Must fit lorry (own first), e Access for maintenance
specialist transport, e Colour code parts by

door (height & width), maintenance schedule
container e Dust resistant bearings

e Fork-lifts: max weight,
lifting points, access

Design for ... cleaning
e Minimum legs to the

Design for ... ease of use
e Position, size, shape,

force & height of floor
controls e One handed guard
removal
Design for ... training e Minimal dirt traps &
e Clear manuals & crevices

documentation

2.7 UNIVERSITY OF
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Design for Assembly workshops

Objectives:

Assembly time
Productrate
Partcount
Material quantity
Process Numbers

—_—

/Understanding ofthe\
Heuristic principles

embly - Heuristic principles

and we added...

+ Avoid the need for holding
+ Test the sub assembly

+ One orientation*

IfM CAMBRIDGE

\_ _J

Review and cIassify\

current design
o

/Review and timings OF
assembly process

L -

.

-

|dea generation — new
/ improved design

N\ [

tM

Benchmarking with
other designs

— Action plan

Design Management Group
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Management of Design
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Tool set:

Experience-based and academically underpinned

Course Key tools used

User Centric
Product Design

Design
Management

Product Design
to Transform

Design for
Assembly

Design forums

Other courses
in development

Persona

development

Product

platforms

Persona ¢ d
development ..:I
Product ."
| S@
Design for E Eb
Assembly .':I
Design

forum

Co-Creation in
services

User
observation

Product
planning

User
observation

PSO
development

Assembly
observation

1 Human . Q 7 | Product
| %ﬁ ..| Kano A form
Design . g”\. Design
outsourcing | ® ) & partnering
selection | structures
Jy, | ECO . Value  |MYTR| Capability vs.
’ o' | system Mapping Mapping competency
% A=
P Product
L#/_ Kano road maps

Projecton a Page

Sustainable
design

E

M

Design Management Group
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Example

Design check lists interface check list

Issue Poor performance Score (1-4) Great performance
Difficult-to clean materials (eg sponge), nooks and 1 2 3 4 Appropriate materials (eg stainless steel), see-throu

Safety & crannies, hard-to-access areas portions, smooth joins

Hygiene ) . ”

Unsafe & probably illegal | 1 2 3 4 | Safety & legal issues are critical & well catered for
Getti Needs several weeks of training just to get started | 1 2 3 4 | Training either not needed or well provided for
etting
started

Handbook, manual or documentation next to useless | 1 2 3 4 | Supporting documentation is clear, concise and usef

No schedules for preventative maintenance; 1 2 3 4 Preventative maintenance schedules clear; recomm:
recommended spares not thought out spare parts highlighted

Maintenance
Difficult to service, maintain & repair — specialist input is 1 2 3 4 Service, maintenance & repair either simple or not n

expensive / unavailable — specialist input is readily available

Interface follows (or improves) accepted rules &

User interface ignores accepted rules and conventions | 1 2 3 4 conventions — it is compatible with similar devices

The most important information/functions are the mc

Little layering of information or prioritisation of functions | 1 2 3 4 accessible and are clearly prioritised
Frequent & unrecoverable errors | 1 2 3 4 !_lttlg likelihood of errors — but when they happen, re:
is simple
Interf_ace Little or no feedback between action and effect | 1 2 3 4 Clear & obvious feedback lets you know when actior
clarity performed

Little or no natural mapping between controls and 1 2 3 4 Clear & obvious natural mapping between controls &

resulting actions resulting actions
Few designed in constraints to prevent errors or guide 1 2 3 4 Appropriate constraints designed in to prevent errors

actions guide actions

Interface is unlikely to be understood by much of the 1 2 3 4 Interface will be understood by both the target and tt

target populations wider population
Changeovers difficult (many bolt sizes, multi-axis 1 2 3 4 Equipment can be easily changed from one product
setups, slots, etc) another, using end-stops, quick release clamps, etc
Physical Physical elements have the wrong size, shape and 1 2 3 4 All elements have the right size, shape and arranger

usability arrangement to be used comfortably for users in the target population

Size, shape or position of elements cannot be adjusted 1 2 3 4

to suit the needs of different users
IfM‘ Design Management Group

All necessary adjustments well catered for

Overall poor usability| 1 2 3 4 | Overall excellent usability

UNIVERSITY OF
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Design outsourcing

Identify the candidates

Identifying candidates ...

« Word of mouth - staff, colleagues, peers — who have people

used before
« Local providers
+ Recommendation

— Try asking a (non competitive) company with a strong product

who did the design for them
— Proactively look for products which you admire
+ National bodies: The Design Council, Design Business
Association, British Design Innovation
« Award winners
«  Web (www.designdirectory.co.uk/)

IftM

VERSITY OF
_AMBRIDGE

Develop Briefing

Briefing (1) ...

Outine contents of a design brief - Moultre (2003)

A. The opportunity

B. The proposed product

Section Criteria

Establishing selection criteria ...

Irssue Requirement #1 |12 |3 |Comments

Location - distance <1 howr tn

UNIVERSITY OF
CAMBRIDGE

Example

Process for selection

' The problem ' The product vision
A summary of the problem being adiressed. This could be e T o i E ey ks rmeutits
thora
such as fal
Intemal prof .
~am.e Briefing (2) ... ) on brf
G Outine contents of a design brief - Moutri (2003)
way 5
\dealy, the| C. The project D. The company
' The mari I' Objectives I Background information
Primary an| I Project goals Company history. culture, sze, markets
Cument an Time, cost, spend, qualty ' Business strategy
Market ren) I' Business goals (quantitative) How the profct itsin wih the overall business ams
Whatinfuel Profits, market share, sales
r' The mari I' Business goals (qualitative) E. The industrial design
et Teamwork, cubure, tial new working methads efc requirement
tng I Final production volumes ¢ s
[ The cust{ I Budget b
A sketch p oo How much & the industial designer required b do. from
than ane, 8 Anestimate of e development budget and alocation  Tesearch, defniton, conceptualsafon, block modal making.
ey forindustra design realistic models, detal design to fnal producton
[ The plac; Overall project budget I Skills
e I Risks Speciic skils requred - s research, stylsic similar
more than Technical fisks, market rsks, business risks irdustries, production process ard matenals knowledge,
ergonomes. graphial CAD, arthrcpology. psycholagy.
I Specific requirements modd making
KM I' CAD compatibility ' Terms of business
I' Project management and responsiblities 1R awnership
Project team, lecaton, respansibiites for 1D, design Schedule & doadines
ows Detveraties
I' Success criteria Budget
Quantiative and qualtative Deadine for groposal
M UNIVERSITY OF
CAMBRIDGE
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A suggested process

« Identify around ten to sell their approach to a senior team
« Team selects 5 to ‘pitch’
« Paid pitches, very early concept ideas
- To test their approach, how they work, the ‘fit”
— To determine their capabilities
« Select a preferred partner

] J UNIVERSITY OF
IfM CAMBRIDGE

Good
potential long
term
relationship

Unsure about
the long and
short term
relationship

Mapping the agencies ...

Concepts do not
address the brief

Concepts exceed
our expectations

UNIVERSITY OF
CAMBRIDGE
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Outsourcing life-cycle

Example

Phaseo Phase1 Phase2 Phase 3 Phase4 Phases Phase 6
Ground Preparation Formation Management Evolution Conclusion Ground
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1

A > 1 1 1 1 Conti é . Vs
= . . . , ontinuation R
= 1 1 1 1 P

-

O 1 1 1 ‘:‘ -
< ! : ' | ==

1 1 1 1 1 = 1

' ' ' Design; activity ' ' _

I I I I I 1Cessation

1 1 1 1 1

1 1 1 T

1 1 1 1 1 1 >
In-house Drivers of collaboration Quotation and pitch Data sharing / tools (e.g. Managing changes in scope Dissolution of partnership Learning
expertise CAD) & governance etc

Analysis of internal Partner selection Negotiating exit terms Knowledge
Scepticism resources and competences Ongoing project Dealing with major non-
Negotiation: roles, terms, management conformities Resolution of IPR How todo

Valuing the Clarification of needed cost models, win:win ownership it better
benefits of external resources and scenarios, IPR General communication Resolving conflicts next time
design competences between partners: email, Future projects

Identification of designers

Initial briefing of designers

IfM‘ Design Management Group

Anticipation of problems

Set up management
systems

Team building

System/ collaborat ion
architecture and task-
partitioning

Concept review and
selection

phone, etc

Managing change

Interface management /
system architect

Design change
management

Design reviews

System integration
Design test and evaluation

Design revisions

Relationship review
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Example

Collaboration maturity

Level 1 Level 2 Level 3 Level 4
. . CQI Iaborat'_on Strategy (Not) Occasional ad- Established Regular review of
Conscious cho_zce between internal or exte(nal sources of Invented Herel hoc partnering partners competences
design and development expertise”
. Structured develoPment proc_ess No formal NPI A process exists | Process used and [ Continuous NPI
‘A clear and well documented process to deliver new process but ... understood improvement
products to market”
System design & Task Partitioning Interfaces not well Intuitively Formal Conscious
“Design to enable separate development and facilitate defined consider configur_ation Simulta_neous
integration of modules” modularity planning Design
Partner Selection Cross fingers and Review of Broad
“Ensuring that partners have adequate capabilities and hold breath Word of mouth technical assessment of
resources” capability capabilities
. Gettl ng Started, » But we've already Is this a good Agreement in All ground rules
Resources committed, with a clear definition of roles and started! deal? place agreed_ and
responsibilities” communicated
Partnershlp manag_ement ) ‘| thought you were | Managed but not Collaboration Frequentand
“Well defined and effective communication paths, with doing that’ championed champions open
regular and open reviews of progress” communication
L Partnershlp development ) ‘I'll be glad when Better the devil Good working On-going,
“Building a climate of trust and confidence, with the this project's over' you know relationship mutual!y
development of a dependable relationship” beneficial
fM & UNIVERSITY OF
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In summary
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Does you organisation align with customers?

Offer not yet required

Customer:
e solve real

Technology

IfM

Design Management Group

/not needed by the
} / customer

problems

leadership Offer
* Build Perceived Organisation
experience Value * Asset
* Differentiate To-days Management
* Innovation needs * Lower Costs
 Shift to e Customer
SErVICEs Todays expectation - “Lock in”
* Defense Get the basics of right * Margins

i

2 UNIVERSITY OF

D

@¥ CAMBRIDGE




Working with us
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Design management group contacts

Research,
Development and
Education

James Moultrie

Colin Haden

ECS Consultancy
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Questions?
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