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Topic 6: What is covered?

These are the topics covered in Topic 6:

5.1 Invention

5.2 Innovation

5.3 Strategies for innovation

5 Innovatiocn and |5.4. Stakeholders in invention and innovation

Design 5.5. Product life cycle

5.6. Rogers' characteristics of innovation and consumer,

14
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5.7. Innovation, design and marketing specifications




5.1 Invention
ESSENTIAL IDEA

The protection of a novel product that solves a problem is a major factor in
commercial design.

NATURE OF DESIGN

Invention by lone inventors or in collaborative, creative teams is at the forefront
of design. Designers must not only be creative and innovative, but also
understand the concepts that will make a new product viable. A designer must
use imagination and be firmly grounded in factual and procedural knowledge
while remembering the needs and limitations of the end user.

AIM

Invention is the process of discovering a principle which allows a technical
advance in a particular field that results in a novel/new product.

PRINCIPLES AND CONCEPTS

Drivers for invention

The lone inventor

Intellectual property (IP)

Strategies for protecting IP: patents, trademarks, design protection, copyright.

First to market
Shelved technologies

Guidance
Drivers for invention include personal motivation to express creativity/for personal interest, scientific or technical
curiosity, constructive discontent, desire 1o make money, desire to help others
The advantages and disadvantages of being a lone inventor
Benefits of IP inciude differentiating a business from competitors, selling or licensing to provide revenue streams,
offering customers something new and different, marketing/branding, its value as an asset
IP symbols and their application to products and services: patent pending, TM, ®, &, SM
The effectiveness of strategies for protecting IP
Reasons why some innovators decide not 10 protect their IP and alternative strategies 1o ensure success
Reasons why some patented inventions are shelved

s / Activities
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Personal motivation to invent. It could be out of personal interes:
(a tinkerer} or creative expression
To assist people and make life better - like in the BBC series
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Constructive discontent

To make money
Inquisitive scientific or technical thinking
Necessity - mayhe a new and novel material is developed and
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The lone inventor

An individual warking outside ar inside an
organization who s committed to the
irvention of a nave! product and often
becomes isolated because he or she is
engrossed with ideas that imply change and
are resisted by others

Was Tesla 8 lone inventor? Resd the comic

hacatmeal com/comics/tesla

heios:

Intellectual Property (IP)

IP

Advantages

Disacveninges

Full cantral over the development of thelr
Invention

Lock business acumen

Drivere with & goal of the complate
invention of 4 new 8ne somewheat
revolutionary product

May not comprahend o give sutficient cara
10 tha markstng and sales of thers product

Have |deas that gre complelely rera and
Gifferent

Thelr idagas, because of how aferant thay
a1 8re oNen resisied Dy othar ampioyess
and workers

Are haying a hardar tme to push forwaed
their designs, aspecially in a markst whare
QIpe Invastmants ane required for SUCcess

Are ususily lsolated, and have no backing
0owards thesr design

Troubia working n teams becauss of their
emational atiracson o their mvantion

anything referring 1o 'creations of the mind’ used in a commercial
setting eg inventions, terature, art, design, symbols, names,

Images

IP rights: patents, trademarks, copyright *(see next slide)
balance between rights of inventor and market wants

IP is protected by law

Benefits

differentiating a business from competitors
allowing sale or licensing, providing an Important revenue stream
offering customers something new and different

marketing/branding

establishing & valuable aeset that can be used as security for loans.

Strategies for protecting IP

Patents: An agreement from a government office to
give someone the right to make or sell @ new invention

for a certain number of years.

Trademarks:A trademark (s @ symbol, word, or words
legally registered or established by use os representing o

company or product,

)

Design protection: A simple and cost-effective way to
protect on innovative shape, oppearance or

ornamentation.

Copyright: A legal right that grants the creator of on

original work exclusive ownership for its use and
distribution, Usually for o limited time and within
geographical boundaries, copyright allows the creotor to
receive compensation for their intellectua! effort.
Service Mark: A trodemark used to ldentify a service
rather than a product in the USA
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What Is 3 Patent?

A patent is an extiusve nght
grantad for an invantion -

8 product Of process that provides
& new way of doing something,
or that offers & new technicsl
solution 10 & problem

Nike Swoosh corporate
trademmark was created in 1977 by
Carolyn Davidace whike ahe was a
graphic design student at
Ponland State University

ENTS AND TRADE MARKS
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First to market & Shelved technologies

SHELVED TECHNOLOGY

- Istechnology that is shelved for vanous
reasons.

- Sometimes shelved technologies will be
rediscovered or taken off the shelf and
brought 10 market again

Bar codes were originally concedved by Bernard Silver and Norman
Woodland in 1948. Their system relied upon light reading a set of
concentric olrcles, but computers weren't advanced enough at the
time 1o make their idea practical

It was 25 years later, 1973, when [BM introxtuced the universal
product code, which bas since become the bar cxle standernd

Reasons why some patented technologies are shelved

Cost effectiveness

The technology is available, but the cost of using it in
products makes it oo expensive for the consumer. eg
30D printers for home use - aithough this is changing
now

Social

- Market not ready for change 0 v o Nerv [T e —

- Football goal line technology - the beautiful game
- Market perceives product as unsafe
« Collision avodance in cars

Cultural reasons

- Amish beliefs around use of technology

Technological
- The scence and underpinning ideas have been

nA

e B

developed, but technology s not resolved enough 1o
Introduce the product. &g, flexible phones

Tlming - strategic release of products

- Products are released In a stralegic order. The (Pad

could have been released before the IPhone, but Apple
didn’t want to confuse the market with new products in

that order Cmuar, ey s torycon Boxi Wvgacators. Arva LBA

Exam style questions

2017

& Which individual is more likely to finance the development of a
product?

A, An inventor

B. A product champion

C An entreprencur

D, A designer

8. Which symbol represents the most suitable protection for the brand of
the Denny Bike?

AD

& -

c_ -

D, SM

12 What is often not a characteristic of a lone inventor?
A. Business-like

B. Creative

C. Determined

D. Tenacious

Notes / Activities
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5.2 Innovation

ESSENTIAL IDEA

There are many different types of innovation

NATURE OF DESIGN

Designers will be successful in the marketplace when they solve long lasting problems, Improve on existing solutions or
find @ 'Product gap'. The constant evaluation and redevelopment of products is key, with unbiased analysis of consumer
and commercial opportunities,

AlM

In order for an invention to become an innovation, the idea if the product needs to be.
effectively communicated. The communication can take many forms and be between many
stakeholders,

PRINCIPLES AND CONCEPTS

Invention and innovation

Categories of innovation: sustaining innovation, disruptive innovation, process innovation
Innovation strategies for design: architectural innovation, modular innovation, configurational
innovation

Innovation strategies for markets: diffusion and suppression

Invention and innovation

Credit for invention has frequently been claimed for
someona who concelved an Idea, but the inventor Is the
person who not onty had the dea but also worked out
the method of putling it into practice. Leanardo Da Vina
conceived the idea of flight and created many sketches o
and drawings 10 begin to prove his concepts

Many inventions take many haurs of discovering and 21 i3 l s
testing, others take form by chance, and many others in 3'?3 o
collaboration with other inventors ieas, thoughts and ':'-:
hunches. 2‘*_ { ==
> s -
The invention of the aeroplane however, through the use 0 :, -::::
of this existing knowledge, was credited 1o the Winght g \¢ 5
brothars in the first decade of the 20th Century 'F \ ,:f
. >
bV
Loonards Da Vinci- mers drawegs

Definitions

Invention: the process of discovering a principle which allows a technical

advance in a particular field that results in a novel/new product.

Innovation: making an invention useful and successfully entering it into the

marketplace,

Reasons why a few inventions become

innovations
Marketability- Low product demand or not readily saleable

Financial support- There is little monetary backing from the
organisation or an outsider, The invention would need more
sponsors to financially aid the product,

Marketing- Is the process of getting products from the producer
or vendor to the consumer or buyer, which includes advertising,
shipping, storing, and selling, Invention would need to be
advertised as a product the public would want.

The need for the invention- Examples include alternative energy
resources to combat our insatiable need for oil however if ol
prices are low or there is a ready supply of oil then the alternative
energy invention will not take hold.

Notes / Activities




Reasons why a few inventions become

innovations

Price - Affordable, cost effectiveness or value for money ...
therefore it may be too expensive to buy, or to manufacture
and the consumer may not see it worth its cost compared to Q. ~n

its use, g » &

Resistance to change - People and organisations can be —ﬁ < ‘
resistant and reluctant to change, feeling comfort and e -

security in the familiar thus resist new ideas/products.

Kick Starter uses the concapt of crowd-sourcing which
is the practice of funding a project or vanture by raising

Aversion to risk - "Risk aversion is a concept in economics,

finance, and psychology related to the behaviour of monetary conlributians Hom e Ion Rumber of people

consumers and investors under uncerlaimy'. typically via the Intemet ' One sarly-stags aquity
axpen described i as “the practice of rasing funds from
two Or more peopie over the inlamet 1owards a
comemon Service, Project. Product,

c , :1TOX
Categories of innovation lp"ONE-

A W 0 @A o 10 Arko gadet acuna bey et

Sustaining innovation

A new or improved product that meets the
needs of consumers and sustains
manufacturers. Innovative ideas that are
constantly updated in order to maintain their
success, this allows manufacturers to sustain
sales and continue in the market, The new
changes involve improvements in performance
and new features.

Most breakthrough products will not last very
long without a continuous process of
sustaining innovation to give new life into new
iterations and versions,

Categones of innovation

Disruptive innovation

A product or type of technology that
challenges existing companies to ignore or D .
embrace technical change. Examples include THE EXPLNNER

the iPod which changed the way web I mpl I"E
managed and listened to music. Mobile . '
?h(:ir’vgs so we were no longer restricted to mm"
anaines.

Another example is video streaming
platforms, like netflix

Moave info on
hatps:{fwww forbes com/stesfaalsin/ E T F L I x_-

Notes / Activities
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Categories of innovation

Disruptive innovation

Disruptive innovation isn't about winning a technology race, but
about delivering innovations aimed at a set of customers whose WDC}?"“&"’*““’“‘”V‘M
needs are being ignored by Industry leaders. A disruptive innovation

trades off performance along one dimension for performance along

another, such as simplicity, conveniaence, ability to customize, or
price

Ride sharing services changing the way

people mave

Owi Camputers Land Off D aha componanta ASpie Nand - ow lechAow Cost muse
30 printing changing the way we make
things

Categories of innovation

Process innovation

An improvement in the organization and/or
method of manufacture that often leads to
reduced costs or benefits to consumers.

There are many examples of process
innovation. Henry Ford developed the
modern assembly line which enabled Ford
Motor Company to offer affordable cars to
the masses. Tesla is another automobile
company that devotes lots of resources to
innovating in the assembly line.

Categories of innavation

Process innovation

Another example of process innovation is
IKEA - in 1950 by developing manufacturing
processes based around self-packing, easy
delivery and self assembly,

Flat pack furniture is the key feature of IKEA,
allowing for modern, stylish and affordable
furniture. The retail experience of shopping at
IKEA is also a type of process innovation,
Learn more about IKEA here.

IKEA'S Space 10 inngvation Lab

Retail Innovation at IKEA EEE&T il "
ensﬁ-‘;@» =

Innovation strategies for design

. . . Bicycles: Introduction of the chain
Architectural or modular inNOVatic esybicycies had o chain The pedats

were directly attached 10 axle of the

Designers may approach innovation from two different wheel-there was no chain connecting
directions: Architectural or Modular, Key to understanding the pedal to the back wheel as in
these two concepts is the type and degree of innovation. today's bicycles. Thus, the relstionship
of between the pedals and the wheels
Architectural innovation focuses on how the parts of a has chenged - this |s an sxsmple of
design are arranged and interact with each other. srchitectural innovation. The parts
(wheel and pedals) are the same, but
Modular innovation focuses on changing a single part of how they interact |s different
the design, while other parts remain unchanged. {eonnected by 8 chwin),

Video created by the Erasmus university of Rotterdam
hitps.//www.coursera. org/lecture/innovation-management/1-4-
architectural-snd-modular-innoymticasa-FHCGL

Explains well the difference between architectural and modular innovations ey

Notes / Activities
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Innevation strategies for design

: . - N /A . o,
Architectural or modular innovati otes / Activities

Examples of modular The essential components of &

innovation are camera have not changed.
Cameras require 8 lens to focus
light and o surfoce 10 tecord the

- Rgglacmg analog, rolaq wsiydsieplenididpessio
dialing mechanisms with which chemically teacts when
a keypad exposed o light, Digitel cameras
= . use a dighal light sensor that
Spring based balance Seects R S Konon
scales replaced by digital  dignal signal. The architecture of
devices the camera ls essentially the
same, only one component has
been changed {the sensor). You
o 4 can see this in how modern high-
/ end digital cameras (DSLRs)
' physically resemble the shape

and form of analog SLR cameras.

Dightal amvry

Diffusion occurs through a five-step decision-making

X K process, [t occurs through a senies of communication

Diffusion channeis over a period of time amang the members of 8
similar social system. Rogers five stages of diffusion are

Innovation strategies for markets

Diffusion: is a process where a market will o knowledge
accept a new idea or product. s persuasion
Examples of widely diffused products e decision
include the, light bulb, refrigerator (100%), e implementation
ATM cards, Music CD's (now mp4 format). e confrmation

Once widely accepted they often become

1 i Diffugian has taken place once the product, system of
dominant designs. g R

servica is adopted. Adoption of an innovation runs
through a hierarchy of groups of potental users

(———— i

[ — An examgle of the diffusicn of B

1888 s players

|

f

S =
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Innovation strategles for markets

Diffusion

ATM cards are good example of technology as they have become the de facto method for for
accessing and using ATM machines and making purchases. Interestingly, these are now being
challenged by digital payment services such as Apply Pay, Square, Google Pay and other systems,
which use online, mobile, and wireless technologies to make payments.

ATM card being used for payment Wireless payment being made on the Square platform.

Innovation strategies for markets - Suppression

Suppression: is a process where a new idea or adoption of a product by the market is
actively slowed. This may be due to difficulties competing with a dominant design,
ambiguity over patent ownership, competing companies actively petitioning against a
new product it perceives as threatening, or the natural resistance to an unfamiliar
concepl. 12




Exam style questions Notes / Activities

Q3 A product that is first to market, with a new technology, can also create a new market
with a new category. What is a term that can be given to a product that possesses the
features that are required & desired by the user?
Sony Walkman WM-2 - First to market in 1978,
A Desirable

Innovative

Dominant

Creative

onNnw

Which of the following best describes innovation?

The idea must be put into action and be diffused into the marketplace
Any innovative thought or process that results in a new product

Creative outcome to a design problem that is solved in an innovative way
A product with high sales volumes in it growth phase

Uﬁw)&

Q6 Explain why companies such as Apple use a strategy called ‘sustaining innovation'? (2)

1 mark per each reason explained - maximum 2 reasons
- Large company with the resources to develop generations 2,3,4,5 of i-phones or
i-pads
- Company can continue to invest in breakthroughs as the sustaining innovations
keep income coming in

Q7 Explain what is meant by the term disruptive innovation? (2).
1 mark per reason and 1 mark per explanation or example
- Disrupt market behaviour, making existing products obsolete
Delivering innovations set of the customers needs, often ignored by industry
leaders
I-pod is a good example of disruptive behaviour - it's a simple product to use,
convenient, can be customised

2017 exam

5. The Apple Watch, see Figure 7 below, is a product that
works with a system to provide its

functions. It offers new technology for a watch and is part
of a new organizational chain between

the watch, an iPhone and the iTunes software,

What type of innovation is best described by the Apple
Watch system?

A. Configurational

B. Architectural

C. Modular

D. Technology transfer

2017 exam

Please read the case study carefully and answer the questions.

Search GPS from Rip Curl, is a GPS watch for surfing that communicates
with an app* for analysing performance and sharing experiences with
fellow surfers. The watch, see Figure 10 below, comes in a variety of
colours and Is worn during surfing. It records data such as the number of
waves surfed, the surfer’s location and the time in the water,

As this is the first smart sports watch developed specifically for surfers, the
designers have involved members of the surfing community in the
development of the product. All functions of the watch are controlled via
three large buttons.

38. Rip curl claim this is the first smart watch for surfers, Which type of
innovation best describes the product?

A, Sustaining innovation

B. Disruptive innovation 13
C. Process innovation

D. Architectural innovation




5.3 Innovation

ESSENTIAL IDEA

Designers have a range of strategies for innovation

NATURE OF DESIGN

Companies encourage advancements in technology and services, usually by investing in research and
development (R&D) activities. Even though the R&D may be carried out by a range of different experts
from varied fields of research, the development process is often based on common principles and
strategies to identify the direction of development. This methodology structures the R&D of new

technologles and services.

AlM

Innovation should always occur in context and a deep understanding of the culture as well as the

behaviours, needs and wants of the consumer is required

PRINCIPLES AND CONCEPTS
Act of insight
Adaptation
Technology transfer

Analogy

Chance
Technology push
Market pull

GUIDANCE

Design contexts where each strategy has been applied

Act of insight

The eureka moment often referred or spark of genious, a
sudden image of a potential solution is formed in the mind,
usually after a period of thinking about a problem,

When stuck on a problem, taking a distance or letting it go
can give you new Ideas or Insights.

An example

In more recent times, American engineer Willis Carrier

is said to have hit upon the the idea of air-conditioning

History of the Eureka moment when Archimedes
finds his principle

while watching fog move across a train station platform,
He is said to have had a sudden vision of fog being used
to cool buildings. Willis patented the idea and became

wealthy on the proceeds of his innovation.

Adaption

Adaption describes how a solution in one field is used to
provide a solution to a new problem in a different field.

Dyson noticed that the design of large industrial extraction
units could be adapted and scaled down to the size of a
portable vacuum cleaner

Taking & technology, concept or systam from ooe
application and then applying to a new product s
described as adpation. Adapting or changing the
application s common in design and s found in &
numbaer of high profile examples

James Dyson, mventor
Innavator and entreprenaur
used the cyclonic fechnologies
used as gxtraction units in
industnal location, and
transterred it by scaling them
down to fit and suit his dual
cyclone vacuum ceaners

Notes / Activities




Technology transfer

Technological advances that form the basis of new designs may be applied to the development of
different types of products/systems, for example, laser technology. Originally thought to have a few
practical uses, was transferred to a variety of different application including surgery, welding, cutting
metal, barcode readers and sudio CDs.

CR rom uses laser
readers

Barcode reader

The invention of the microwave came through
technology transfes

Analogy -

- BN provide the
An idea from one context is used to stimulate ideas for o 2 analogy of
solving a problem in another context. A B sonar
Compact fluorescent globes are an example of analogous Bats provide
xSt‘\I_L‘I\ hlsplu.‘. by the need to reduce ENETRY dur ing s J he .uz,)":,-r_]v

the encrgy crisis of the 1980x designers transferred for ultra-sonic
andl modified existing technologies and processes and ,,v‘,,.,‘,,:,.;‘ ‘
translated these into a different context within the same , s
ficld 1o generate an entirely new product s

—s »
Chance
)
An unexpected discovery leads to a new idea. m::vn‘quclzz I ‘
Velcro was developed when a chap walking with ?Pf%:g &

his dog found lots of seed pods stuck to his socks
and dog. He looked under the microscope and
made his discovery of the pods having many little
hooks.

Examples like Teflon and Penicillin
are examples that occurred by chance

Notes / Activities
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Some things get better every day

Notes / Activities

Technology push

Scientific research leads to advances in
technology that underpin new ideas. This Is
where the driving force for a new design
emerges from a technological development -
where companies then look for marketable
applications to make them commercially viable.

This is a statement on volvo's
website. They were leading in
the car industry in pushing on

’ safety, They set the tone with
Nike sensor shoe system, walkman, i-pod are the three point seatbelt.

good examples of technology push, Consumers Nowadays with airbags,
were unaware of the need or want collisions avoidance, lane
warning systems, ...

Here is some more background
information,

httpe./ wwe Sorbes comy aites/ douglasbell/
2N 90073 160 yearz-of-zeathelis volvos:
geat-gift-tothe-word/ 061697042200

(

Market pull

A new idea is needed as a result of demand from the marketplace. The
phone market had wishes biggers screens, as seen in the evolution of the
iphone.

o Implemented on platforms

o Platforms are open ended and can evolve based on changing needs
» Has low market related risk because application is known

o Has low technology related risk because solution is not known

Mrene ene 3G Phae 305 Prone 4 o i3 Proare § Prone 53 Mamm ¢ Mhare 48 Pone T Frane X
200 2 w0 wme mm o ama wu ms e w7

Exam styles questions

8 Which combination of factors 1s most likely to lead to an invention becoming an innovation”
A Financial support Advertising
B Financial support Market pull —
C Market pull Technology push
D Advertising Market pull

(Total | mark)

Q9 How is technology push best described?
A  Technology that is promoted by companies through markefing & advertising
B  Encouraging technology adoption
C  Accelerating to use of lechnology in the community
D  Asscientific research that leads to advances in technology that underpin new ideas.

Q10 How is market pull best described?

Where consumers sales are bayond expectation of the manufacturer

As a new idea that is needed as a result of demand from the marketplace
Where the market is undecided on whether a new idea is useful or not
As a new idea that consumers move to from another dominant product

oo >
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Notes / Activities
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5.4 Stakeholders in Invention and Innovation

ESSENTIAL IDEA Notes / Activities

There are three key roles in invention and innovation, which can be shared by one or more people.

NATURE OF DESIGN

Coliaborative generation of knowledge and high efficiency information flow allow for diversity, increased
resilience, reliability and stability within an organization. Through participatory research, stakeholders can
make full use of the resulting innovation and invention, by transferring findings relevant to the sector in
which they are pasitioned. A designer’s increased awareness through shared industry knowledge enhances
profitability and policy.

AlM

On occasion, the inventor needs to act as both entrepreneur and product champion. The adoption of
these additional roles requires a significant amount of learning 1o take an idea from the mind, realize it
and then diffuse it successfully into the marketplace

PRINCIPLES AND CONCEPTS

The inventor, the product champion, the entrepreneur
The inventor as a product champion and/or entrepreneur
A multidisciplinary approach to innovation

GUIDANCE

Roles of the product champion and entrepreneur in the innovation of products and systems
Reasons why inventors often take the role of product champion and/or entrepreneur
The advantages and disadvantages of multidisciplinary teams

The lone inventor

The lone inventor is an individual working outside or inside an organization who is committed to the
invention of a novel product and often becomes isolated because he or she is engrossed with ideas that
imply change and are resisted by others. Lone inventors are:

Individuals with a goal of the complete invention of a new and somewhat revolutionary product.
Have ideas that are completely new and diffecent.

May not comprehend or give sufficient care to the marketing and sales of their product.

Are usually isolated, and have no backing towards their design,

Are having a harder time to push forward their designs, especially in a market where large
investments are required for success.

Their ideas, because of how different they are are often resisted by other employees and workers,

Thamas Edise Mare Zucherserny Margasst Cabvent Ingvar  Mamgrant Jondthan e

Product Champions

An Influential Individual, usually working within an erganization, who develops enthusiasm for a
particular idea or invention and “champions” it within the organization. Profile of a Product Champion

Has business expenience in the domain

Can speak intelligently about the issues

Acts as a good facilitator

Works and plays well with others

Accepts responsibility for the proeduct

Defends the team’s ability to produce the product

Is willing to make hard decisions about scope

Treats the team as knowledgeable professionals

Sets reasonable performance expectations

Communicates with the team, the customer, management, sales, and marketing
Has a willingness to learn—from everyone 18
Doesn't trust everyone; does trust the right people




Entrepreneurs [ CHEK WANG

An influential individual who can take an IR i w.Bva T Wi
v 4 .
inventicn to market, often by financing the 311 BiLLIoN £ g,‘,%:" s
N

development, production and diffusion of a v €0 hnades X ot s ~ A
product into the marketplace. + e K

LS
Profile of an Entrepreneur

The ability to make good judgements

and take quick decisions in Business I HER Giwn wekbs
Self-control x W mst v QTS WESEY meret T Lk

Mnluylmuuulml -:&m\m-v’m 10k Lz redt ort ot Sausads sl
Self -confidence brvorw st ww et e latring ated stsaving

Sense of urgency
Comprehensive Awareness
Realism e Conceptual Ability
e Status Reguirements

e Interpersonal Relation

Andrew Carnogee led the expansion of the
Amencan wies industry & the lute 19th cenury
and becama one of the richest Americans in
history. He became 2 leading philanthropist in
the United States end in the 8ntsh Empire. And
gave ui the posce palace

James Dyson Is a British inventor, industrial designer
and founder of Dyson company. Dyson is a classic
example of a lone inventor who took his Invention to
market by championing the significance of this
design,

After years of research and development, that when
Into making his invention and innovation in the market,
Dyson developed entrepreneurial skills fo take his
company 10 be & success.

Inventors often take the role of product champion and/or entrepreneur because .
Their idea is to novel

Too novel or ‘out there' for a company to take a risk on

Can't find a backer or company 1o produce it

The inventor will have to ‘champion’ their product to different companies

o 03 N

Inventor as product champion &/or entrepreneur

Sometimes an inventor may have
developed skills or profiles of a product ° o SRR e
champion and/or entrepreneur. .~
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Multi-Disciplinary approach to innovation +/-

Effective design draws from multiple areas of expertise, and this expertise can be utilized at different
stages of product development, Most products are now extremely complex and rely on expertise from
vanous disciplines. Most designs are developed by multidisciplinary teams.

Advantages Disadvantages

= wide range of knowledge that others may not « may not want to share Ideas for fear of losing
have considered ownership

« wide range of expertise and/or backgrounds « individual may not be use to working in teams
that foster cross-fertilization of ideas « different working styles and speed

* wide range of expertise and/or backgrounds « chance of miscommunication

meaning that people look at ideas through a
different set of lens

Notes / Activities
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Exam Questions

3. What do the lone inventor and the product champion have m common?

| Determunation
n Knowledge
1 Design ability
A Land Il only
B. Land 11 only
C. 11 and 11 only
D I, 1l and [11
(Total | mark)
9. Why is it becoming increasimgly difficult to be a successful lone inventor?
A Lone inventors usually work by themselves
B3 Increasing use of CAD/CAM
C Products often include a range of technologaes
D Compames spend less on R&D

(Total | mark)

22. Modem products are often very complex, containing digital and physical elements.
What approach do many companies employ to deal with this complexity?

A. Focus on a core technology
B. Employ a product champion

C. Multidisciplinary approach
D. Monedisciplinary approach

13, (a) State one reason why innovators may have difficulty in obtaming financial support
for an invention.

(n

(h) Compare the lone mventor with the product champion

3
(Total 4 marks)

Notes / Activities
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5.5 Product Life Cycle

ESSENTIAL IDEA
There are several key stages in the product life cycle.

Notes / Activities

NATURE OF DESIGN

Designers need to consider the whole product cycle of potential products, services and systems
throughout the design cycle and beyond. Products may have an impact not only on the direct consumer
but also on society at large and the environment

AlM

An understanding of the product life cycle allows the designer to design a product with obsalescence in
mind. Doing this at the design stage can potentially eliminate the effect of a product on the environment
when it Is no fonger in use

PRINCIPLES AND CONCEPTS
Key stages of the product life cycle: launch, growth, maturity, decline
Obsolescence: planned, style (fashion), functional, technological
Predictability of the product life cycle + Product versioning/generations
Product versioning/generations

GUIDANCE
Examples of products at different stages of the product life cycle including those new to the market
and classic designs
Length of the praduct life cycle considering the effect of technical development and consumer trends

Advantages and disadvantages for a company of introducing new versions and generations of a
product

What do you understand by Product Life Cycle?

2. Do you know already the stages
Examgie - PLC of Manuti 890 lhat deﬁne PLC?
‘ 3. Maybe you leam It already in
another subject? if so, share It
with your group

Q) MaRKETING 91 . [+]

Key stages

1. Launch: There are slow sales and little
profit as the product is launched on the
market,

2. Growth: The marke! gradually accepts the
produet, so diffusion starts and sales
expand.

N
Dedln/

Sales
Growth

Introduction

3. Maturity: Sales peak but remain steady, so
maximum profit is achieved

Development
L 4

4. Decline: Market saturation is reached and
sales start 10 reduce as well as profit Time

Figure 5.5.1 Product life cycle stoges
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PLC exercise

Activity: Find two products that are in each stage of the product life cycle and write a sentence describing why

Launch Growth Maoturity Decline
Product 1 MITO Tosls the graduad ol All g aors of AlFods COOVD players
- 2022 groduct olecing vehicios in the market havo -Continuous profl with no dedine

load 1o saks of Tmhs cectnccars | -OBar comMpanies recranting witial
Kacay Musgraves Lomly Weekexd 10 expand sigrificantly within the past  Idea (Gafiaxy Pros)
Sef-Cam Xit Colecton - Kacwy coupia of yaarns adng o Mo
Musgravos (a0 wore happy whan 1o competnes in the markel
snger Launched har Lonely Weskend
So¥-Car X1 in the summer of 2020
Bowsd o KE that condited of apparel
games and DY art progects. However, coud be the fnal death
a0 S100 i it | 412 DCtasAlb 12 knedl for tha technology.-
et CNBC

Product 2 | Cubinole
just started business

DVD sales have besan on
Ihe dedine fof over &
decade, but a slew of
NEw SrEaming sanices
and a shift in how
CONSUMEs are walching
mavies and TV shows

et - Filhil releases naw modss
around October in crdar to salisty
demands and wanls. During this
stage. ftbits i rcrassing sales
dus 30 papularty which resuled n
move profes and funding towards
future models. Howaver, | would
say that fithes have cvarcome s
siage since sales have boon
dechring for the past few years.

Obsolescence

Discuss with your group what is the meaning of Obsolescence?

Obsolescence

Obsolescence affects the product life cycle

Planned: A product becomes outdated as a censcious act either to ensure a
continuing market or to ensure that safety factors and new technologies can be
Incorporated into later versions of the product.

Style (fashion); Fashions and trends change over time, which can result in a
product no longer being desirable. However, as evidenced by the concept of

retrq styling and the cyclic nature of fashion, products can become desirable 1. Find ons exinple 6F & product
again. for each of the types of
obsolescence

Functional: Over time, products wear out and break down. If parts are no longer 2. identify and describe one

available, the product can no longer work In the way it originally did. Also, if a product (other than PCs, phones,
service vital to its functioning is no longer available, it can become obsolete. tablets or MP players) that have
& shortened PLC.
Technological: When a new technology supersedes an existing technology, the 3. piscuss why for many
existing technology quickly falls out of use and is no longer Incorporated Into products the PLC has shortened,
new products, Consumers instead opt for the newer, more efficient technology You might vant to cansider
A A { . safaty features, latest technology
in their products or trends in fashion.

Predictability of Product Life cycle

Factors that affect the length of the product life cycle are

Fashicn trends
Technolegical change
Global competition

Additional to these factors are manufacturer's interests for planned obsolescence and
society’s not thinking much of disposing consumer items on a regular basis.

1950s 1960s 1970s 1980s 1990 20108
Shaon ™m a2 N e WiT5-Cawm
Tinngstor Quat Gie g e Lt it o P e LY

Notes / Activities




Product versioning/generations

A business practice in which a company produces different models of the
same product, and then charges different prices for each model.

Product Versioning Is offering a range of products based on a core or
inftial product market segments, A company can maintain a pioneering
strategy and consistent revenue flow by introducing new versions or
generations of a product to a market. Apple uses this strategy effectively,
creating multipte versions and generations of their IPod®, IPhone® and
iPad® products. Or like the Apple Watch

g

WWATCH WATCH SWATCH

—
|
J

N —

Exam Questions

1. What has had most impact on the shortening of the product cycle?
A Computer aided design
B Better quahified designers
C. More manufucturers
D. Technology
4. What has the least influence on the product cycle?
A Planned obsolescence
B Fashion
C New technology
D Ergonomics
s Why do mobile phones tend to have short product cyeles?
A They are in the mature stage of development
B Planned obsolescence
C They are sold i a competitive market
D The market is saturated
10, Which aspect of a product does a designer have least control over”?
A End of life disposal
B Materials used in production
C Product use
D Length of life ¢ycle

As the market continues to grow,
manufacturers introduce a range
of versions of the same product,
This allows for a greater
penstration and market growth,
Version varlations cater for some
or all of the following

- Specific reglonal/cultural tastes
- a range of prince points

- differentiation in product
features from basic 10 extended
- special and limited edition
releases marketed 1o a specific
niche market

(Total | mark)

(Total 1 mark)

(Total | mark)

(Total | murk)

Notes / Activities
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5.6 ROGERS’ CHARACTERISTICS OF
INNOVATION AND CONSUMERS

ESSENTIAL IDEA innovations take time to diffuse into a target audience

Notes / Activities

NATURE OF DESIGN Rogers' four main elements that influence the spread of new ideas
(innavation, communication channels, time and a social system) rely heavily on human capital. The ideas
must be widely accepted in order to be self- sustainable. Designers must consider various cultures and
communities to predict how, why and at what rate new ideas and technology will be adopted,

AlM By categorizing consumers, the designer can identify particular segments with a market sector 1o
gain feedback. By engaging with these stereotypes, the designer can utilize their experiences with a
prototype in order to guide further development,

PRINCIPLES AND CONCEPTS

Diffusion and innovation

The impact of Rogers’ characteristics on consumer adoption of an innovation
Social roots of consumerism

The influence of social media on the diffusion of innovation

The influence of trends and the media on consumer choice

Categories of consumers in relation to technolegy adoption

GUIDANCE

Examples of product innovations for each of Rogers’ characteristics

The impact of Rogers' characteristics on consumer adoption of an innovation can be considered in terms of
relative advantage, compatibility, complexity, observability, trialability

The social roots of consumerism include lifestyle, values and identity

Issues for companies in the global marketplace when attempting to satisfy consumer needs in relation to
lifestyle, values and identity

Categories of consumers include innovators, early adopters, early majority, late majority, laggards

Diffusion and Innovation

Everett Rogers attempted to identify and explain
the factors that lead people to adopting or
accepting an innovation. Understanding these
characteristics is important for a designer because
they can ensure a greater success of their product
being accepted and used

Knowing these characteristics, designers and
design teams can plan how to address them when
designing and marketing their product.

Diffusion is the wide acceptance and sale of a praduct or innovation. People do not readily adopt a new
product; Rather, it is a deliberate decision. In order for an innovation to be self-sustaining, it must be
widely adopted.

Categories of consumers in relation to technology adoption

Different categories of consumers adopt innovative technologies in different ways. For designers and
design teams, it is important to recognize that each group has distinct characteristics, needs, beliefs, and
values, As such, they need to be marketed to differently.

| Early majority ~ the third group, tends 1o

Early Eary | Late take mare time to consider adopting new

|
|
1
Innovators A Maiority M . Laggards
athe : g ) inv and Is inclined to drew from
| feedback from carly adopters before taking
*“The Chasm" : ne cune the risk of purchazing new prod

|
I
|
|
|
I
|
I
|
|
|

Late majority — adopis the innavation after
It has been established in the marketplace,

as they are cautions and sceptical about
Technology Adoplion Lifecyck innovations.

el

Innovators — are the firat Early adopters — ave the second fastes! Laggards - are the last to adopt an
individuals to adopt an innovation. category to adopt an innovation, usually Innovstion. They tend to prefer traditions
They are characterised by baing well informed Individuals, who enfoy being and ave unwilling 1o take risks. They acquire
wall informed and willing o take ahwad. Companies use this group fo products that have been superseded,

. risks. provide early feadback usually at 8 discountad price _
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The impact of Rogers’ five characteristics on consumer
adoption of an innovation

Relative advantage is how improved an innovation Is over the
previous generation. Such as the electric washing machine
saw consumers move away from hand powered washers and
ringers because of the time and physical energy saved.

Compatibility 1s how compatible a design is with the beliefs,

needs, wants and yalues f" a larget markgl. . Clunk Clldt

Car seat belts, while considered an essential safety device 4

today, were not accepted by the public until the 1970s when

government legislation began to mandate their installation §Vehon the

and use. Shortest trips.

Maobile phones on the other hand, were readily compatible Sext Belty bnitilly, low comuattsliy  Mode Msres: High comaustibty
2 . > s 4 M it saciel e re Uil gIvernesetty with saciai nacme s e thare

with society’s desire to 1o communicate while on the move g:,‘,:,w, sirseota iR .

was great, This desire is now seen as a norm.

The impact of Rogers’ five characteristics on consumer
adoption of an innovation

Complexity is the degree to which a design is perceived as easy 1o
use. Effective Graphical User Interfaces (GUI) of a computers,
devices, and applications are key 1o the success of the product. In
the case of the original iPhene, this Ul was the essential design
innovation that brought all other innovative components together.
Successful designs do not need to be simple but well designed and
intuitive to allow the user to accomplish their goals

s 8B B
[~ = —— == =]

Observability refers 1o the idea that the benefits of the innovation are
visible to the user. If users are able to readily identify the benefits, the
rate of adeption is greater. Essentially, the more visible the product is
in day to day life, advertising, and media, the greater chance it will be
successfully adopted by users.

The transition from videotape to DVD provided consumers with R R R e
obvious advantages such as durability, storage capacity and picture are more [Hkedy 1o adopt it. Showing a side-ty-side
quality. comparkson dlows Consamers to see the differences

The impact of Rogers’ five characteristics on consumer
adoption of an innovation

Trialability refers to the ability to try out a product before
investing time or money in it. Mobile phone stores allow
consumers to try out the products and experience. Car
dealers will allow potential customers to take a car for a test
drive. Some online paid services will allow a "free-trial”
period.

Figure 6 shows the PlayShapes product by Miller Goodman. PlayShapes is a set of 74 modular hardwood shapes
which are finished with paint or varnigh. They can be used by young children of various ages to create hundreds of
three-dimensional designs.

Task -Explain Rogers’ characteristics of relative advantage, compatibility, complexity, chbservability and trialability
In relation to anticipated consumer adoption of the PlayShapes product

Figure & PlayShages product by Milar Goodman

Notes / Activities
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Social roots of consumerism Notes / Activities

HISTORY:

Consumerism is a set of behaviours found in all cultures
predominantly based around the consumption of goods and
services. It is also a way of handling down values and cultural
norms from one generation to another one

Companies operating in the global marketplace need to
satisfy consumer needs by considering their lifestyle, values,
and identity.

Activity
Detail what issues may a company have when satisfying
consumer needs? And why that may be?

Social groups based on Interests, hobbles, space, money, ete Depressing animation on consumerisme, Ever
Social environments are particularly infiuential, may be based around hesrd of the quote. ™ "We buy things we dont
family, friends, work cofleagues, ete nead with menay we don't have to impress
Cultural identities are often handed down from generations through the people we don't like.” by Dave Ramsey

trangmission of values, norms and customs

The influence of social media on the diffusion of innovation

Soclal media can be used to generate support for an
innovation. Social networks such as Facebook, LinkedIn
and Twitter are used as methods of raising brand
awareness.

Crowdfunding platforms allow the public to invest in
creative products or projects, A designer proposes an
idea or project, and people pledge money 1o support it, If
the minimum amount of pledges is reached, the project
goes ahead. Kickstarter and Indiegogo are two of the
biggest crowdfunding platforms.

yerligsen o turey ey COTIRE e, aihewe M s o

ot amn 8 b 4 ol 1 — . —  —

2018

Rogers is well known for characterizing aspects of innovation.

What is the term given to product improvements over previous generations?
A. Compatibility

B. Relative advantage

C. Trial-ability

D. Complexity

2018 L = ‘h

6. Wakatl is the world's first standalone soiution for the preservation of fruits and v_e’gshblpa'wlﬂwutm
use of cooling. Wakati is a solar-powered and standalone solution against food losses,

With anly one liter of water a week, Wakati enables you to store up to 200kg of fruits and vegetables.
Pawered by a small solar panel, no exira care Is needed.

Affordable and low-energy on-farm fruits & vegetables storage for smallholder farmers in developing
countries, without using cooling.

Smallholder farmers can store there produce on farm by a protective microclimate inside a tent with a
storage of 200 -1000 kg. the protective microclimate works by 1) Increasing the humidity to keep call
structure in tact 2) ozone sterilisation to reduce mold growth 3) oxidising storage. the ripening hormone of
fruits and vegetables by ozone.

{b) Rogers identifies five characteristics that affect the consumer’s acceptance of an innovation. One of

these characteristics s compatibility,
Explain how compatibility will affect consumer adoption of an innovation such as the Wakati One tent. [3] 27




Notes / Activities
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5.7 INNOVATION, DESIGN AND
MARKETING SPECIFICATIONS

ESSENTIAL IDEA Notes / Activities
Successful innovations typically start with detailed design and marketing specifications,

ESSENTIAL UNDERSTANDING

Designers must establish clear parameters for a marketing specification in order 1o create unigue and
creative solutions to a problem, Designers need to collect valid and useful data from the target market and
audience throughout the design cycle to ensure the specification includes certain essential components.

AlM

The ability to transform thelr research findings into a series of specifications is a skill that designers must
develop to become successful. Being able to express parameters and requirements succinctly allows the
designer to develop focused solutions to the design problem and meet a client or the target market's wants
and needs.

PRINCIPLES AND CONCEPTS GUIDANCE
« Target markets
« Target audiences
« Market analysis
« Userneed
« Competition
« Research methods
« Design specifications

How market sectors and segments can be
used to establish target markets

How a target audience is used to establish
the characteristics of users

Design contexts for different target markets
and audiences

Market specifications

Marketing specifications are developed fram careful analysis and research of the target market and user
need.

Classifying your users is an essential component of your IA.
You can use this information in Criteria A1, A2 and A3 to
create specifications, identify extreme users, as well as
determine which individuals to interview, observe, or involve
In user testing.

H Target Market and Target
Target market and target audience .
Atarget market is a specific, well-
defined segment of consumers that
a company plans to target with its
products. The term "target
audience’ is a bit narrower; it refers

A target market describes the sectors and segments within a
population, It is a general term that describes a large group of
people that are targeted for advertising, marketing, or a particular
product or service.

Target markets can be separated in the following ways: specifically to the group of
Segmented: Divided according to shared geographic consumers targeted by
characteristics (address, location, climate, country, etc.) advertisements. For exampl-e, o

company’s target market might be
Demographic or Sociographic: gender, age, income, *snowboarding enthusiasts age 15
education, stage in the family life cycle to 30," whereas the target audience
Psychographic: similar attitudes, values, or lifestyles (eg may be “snowboarders o 151030
religion, political or religious values, environmental activism.) living in Denver, Colorado.

Behavioral : the types of behavior consumers display when e ot

making a purchasing decision. It is related to their knowledge 454 yoursef related to your IA: Who is
of, attitude towards, use of, and response to a particular your target audience? What are their
product, charocteristics?

29




Target market and target audience Notes / Activities

In the target market the Market segments need to be identified

MARKET SEGMENTS

Geographic Demographic ~ Paychographic Bahaviaural
Continant Agu Litstyde Oecarains g
Tountry Gandar Socelcass  Degres of layalty
Country region ~ Family atze Irecrast Banetts scught
City Occupation Activity Usage
Deraity income Oginion Buyer tondness
Climate Educston  Personsl viiues User stalus
Poputaton Redigen Attitadis
Sutrwiry station Raco

Ciyarsa  Natonalky

Videa about markst Segmantation for Spoet Particpation

It is important to differentiate between the target market and the target
audience. When determining the target audience, characteristics of the
users should be established.

Market analysis

An appraisal of economic viability of the proposed design from a market perspective, taking into
account fixed and variable costs and pricing, Is important. It is typically a summary about potential
users and the market. The economic viability of a product refers to ability of the product 1o make a
profit.

During all stages research and analysis shouid be done.

It starts with market investigation through product evaluation (Like your criteria D in your Al).
This is important to keep checking

Generate new product ideas, literature research (secondary research), checking patents,
Market testing thru for example focus groups

Ability 1o work successfully: Viability (including cost, price, place)

Gather product review and feedback

User need
X . i . . User need: A marketing specification should identify the

A marketing specification should identify the essental requiraments that the product must satsfy in
essential requirements that the product must relation i market and user heed
satisfy in relation to market and user need.
Market successful innovation can be influenced Maiiawr's idnechey of Moads
by: Solf-asctualization - personu! growth and fulment

expectations of demand EQO/ESIbum « SchVemO I STatiS. repetation

size of the user need
expectations of profit
positivity of market perception

IP protection afforded by patents ”"""‘“ LR e

Competition

Soclal - befongnges, v lemily. mlatiomhis

L Safety  protecson seturity, onder. stabiing

A thorough analysis of competing designs is required 1o
establish the market need

Every product you take to market, even ones that are new
inventions or improvements on old products, face
competition. This is because customers buy products for

many different reasons. Some are interested in the The Importance of Competition

innovation of new products, others care more about price Yo check compliance with national or

point and clever marketing schemes. Your competition international standards

will capitalize on these buyer preferences and seek to Many products will fai undar national oe

edge out your product from the market. Identifying the intemational standards. Although these standards
competition in your marketing specification helps the are not usually mandatory consumers will want and

expect therr products 10 meel the standards

organization to clarify how it can edge out and respond to
the competition.

Products (hat do not mee! standards are unhkely (o

GaIN SUCCESS In the marketplace 30
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Research methods

Literature search
Usually performed using authoritative sources as academic journals, books, theses, consumer
magazines, government agency and industry publications.

Quantitative and qualitative research
Qualitative research obtains information about some quality aspect of the subject. These techniques
include
Interviews
Observation
Focus groups
Questionnaires
Telephone surveys
Quantitative research obtains numerical data such as example quantity. These techniques include
Data logging or data acquisition
Scale models
Full-scale product testing
Questionnaires
Computer simulations
Controlled experiments

Design Specifications

A design specification retates to the requirements of a product and details

aspects of:
aesthetic requirements For your IA design
cost constraints specification
customer requirements All of the

environmental requirements

¢ requirements,
size constraints i X

constraints and

safety considerations

performance requirements and constraints considerations must
materials requirements be specific, feasible
manufacturing requirements. and measurable,

any others that pertain to the design context

All of the requirements, constraints and considerations must be specific,
feasible and measurable.

The design specification must be developed from the design brief and research

1. The image shows the Juicy Salif lemon squeezer, designed by Philippe Stark. First produced in 1990,
this squeezer is as controversial as many of Starck’s other designs. Some say it doesn't work very well.
Others celebrate it as a piece of form over function, It is 29 centimetres high, is made from cast and
polished aluminium and is still available for £43 for Alessi.com. Alessi has also produced 10,000 gold-
plated versions, which were never intended for use as the citric acid in the lemon discolours the juicer.
Starck is rumoured to have said: "It's not meant to squeeze lemons, it is meant to start conversations.”
Describe the possible characteristics of the Target Market likely to purchase the Juicy Salif

[3 Marks]

Markel sagments
Geographic Demographic Psychographic Behavioural

Notes / Activities
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2. The images show a racing bicycle on the left and a bicycle commonly found in rural parts of China on
the right

Discuss the impact of the needs of the different target segments had on the designs of the bicycle

[3 marks]

3. The image shows the packaging for the ‘Innocent’ smoothie drinks, with a close up of the packaging
label,

Outline a specific characteristic of the target market the Innocent drinks company are trying to appeal to
with this message
{2 Marks]

4. The image shows a bedroom lamp aimed at young children and a lamp aimed at adults

Discuss how these two different target markets would have impacted at least two areas of the design
specifications

[6 Marks]

5. The table shows an example of a competitor analysis for a new company (My Company).
Discuss the reasons for a carrying out a competitor analysis

[3 Marks]
Competitor 1 Competitor2  Competitor 3

Company {Small shop) {Small shop) (Chain) My Company

Reverues € 750,000 NA € 1,500,000 € 400,000
(year 1 target)

Nb. employees 10 5 20 5

Size 1 shop in Caen, 1shop inCaen 3 shops in Caen 1 shop in Caen

1 shop in Cabourg

Price Low Average Average High

Quaiity Low Average Avarage Supanoe

Choice Large Low Very iarge Average

Delivery No €50 Froo from € 100 Freo

Notes / Activities
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6. The image shows a focus group as part of a company's research strategy for understanding its
market. Explain the benefits of using a focus group
[3 Marks]

Specimen paper

7. The C SEED 201, shown in Figure 9. is an outdoor TV (television) by Porsche Design Studio.
When the TV is not being watched, it is stored underground in a waterproof shaft.

The touch of a button on the TV's remote control opens the lid of the storage shaft.

A pillar-shaped support column then rises to as high as 4.6 metres. Once the stand reaches its set height,

seven large screen panels unfold to form the 201-inch TV, in less than a minute, as shown in Figure 10.
Figure 9: The C SEED 201 putdesr TV Figure 10: Stuges of assembling the C SEED 201 owtdoor TV

Support column rising out of storage shaft Panels unfolding ~ The 201-nch

R RUE

(d) Explain how the safety, convenience and technology specification may have influenced the design of
this TV. [9]

Notes / Activities
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Topic 5
Innovation + Design

5.1 Invention

The protection of a novel idea of how to solve a problem is a major factor in commercial design. Invention by lone inventors or in
collaborative, creative teams is at the forefront of design. Designers must not only be creative and innovative, but also
understand the concepts that will make a new product viable. A designer must use imagination and be firmly grounded in factual
and procedural knowledge while remembering the needs and limitations of the end user.

Define an Invention Invention is the process of discovering a principle which allows a technical advance ina
particular field that results in a novel/new product.

Drivers for Invention/Motivation | Drivers for invention include personal motivation to express creativity/for personal
for Invention interest, scientific or technical curiosity, constructive discontent, desire to make money,
desire to help others. A few of the many reasons that drive invention are listed below
e a personal motivation to invent in order to express one's creativity or personal
interest

e scientific and/or technical curiosity

e constructive discontent with an existing invention/design

e desire to make money

e desire to help others.
The Lone Inventor The lone inventor is an individual working outside or inside an organization who is
What are the advantages and committed to the invention of a novel product and often becomes isolated because he or
disadvantages of being a lone she is engrossed with ideas that imply change and are resisted by others. Individuals
inventor with a goal of the complete invention of a new and somewhat revolutionary product.

e Have ideas that are completely new and different.

e May not comprehend or give sufficient care to the marketing and sales of their
product.

e Areusually isolated, and have no backing towards their design.

e Are having a harder time to push forward their designs, especially in a market
where large investments are required for success.

® Their ideas, because of how different they are are often resisted by other
employees and workers.

Intellectual Property (IP) A legal term for intangible property such as “creations of the mind" such as inventions
and designs that are used in a commercial setting, Intellectual property is protected by
law,

What are the benefits of IP Benefits of IP include differentiating a business from competitors, selling or licensing to

provide revenue streams, offering customers something new and different,
marketing/branding, its value as an asset. The benefits of intellectual property include:
e differentiating a business from competitors
allowing sale or licensing, providing an important revenue stream
offering customers something new and different
marketing/branding
establishing a valuable asset that can be used as security for loans.

What are effective strategies for | Patents: “An agreement from a government office to give someone the right to make or
protecting IP sell a new invention for a certain number of years”.

Trademarks: A trademark is a recognisable sign, design or expression which
distinguishes products or services of a particular trader from the similar products or
services of other traders.

Copyright: Copyright is a legal right created by the law of a country, that grants the
creator of an original work exclusive rights to its use and distribution, usually for a limited




time, with the intention of enabling the creator (e.g. the photographer of a photograph or
the author of a book) to receive compensation for their intellectual effort.

Patent pending

An indication that an application for a patent has been applied for but has not yet been
processed. The marking serves to notify those copying the invention that they may be
liable for damages (including back-dated royalties), once a patent is issued.

First to market

When a company or a person has or think they have a innovative idea or product,
therefore will rush to have it on the market before anyone else. Some innovators decide
not to protect their IP as an alternative strategies to ensure success by allowing them to
get first to market rather than spend money on patents or waste time.

Shelved technologies- Reasons
why some patented inventions
are shelved

Technology that is shelved for various reasons. Sometimes shelved technologies will be
rediscovered or taken off the shelf.
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5.2 Innovation

There are many different types of innovation, Designers will be successful in the marketplace when they solve long-standing
problems, improve on existing solutions or find a “product gap” The constant evaluation and redevelopment of products is key,
with unbiased analysis of consumers and commercial opportunities.

Define an Innovation The business of putting an invention in the marketplace and making it a success.

Reasons why inventions become | Few inventions become successful innovations due to the following reasons:

innovations e Marketability- Low product demand or not readily saleable

e Financial support- There is little monetary backing from the organisation or an
outsider, The invention would need more sponsors to financially aid the product.

e Marketing- Is the process of getting products from the producer or vendor to
the consumer or buyer, which includes advertising, shipping, storing, and selling.
Poor marketing strategies or wrong target markets. Invention would need to be
advertised as a product the public would want.

e The need for the invention- Examples include alternative energy resources to
combat our insatiable need for oil however if oil prices are low or there is a ready
supply of oil then the alternative energy invention will not take hold.

® Price- Affordable, cost effectiveness or value for money ... therefore it may be
too expensive to purchase, or to manufacture and the consumer may not see it
worth its cost compared to its use.Keep in mind, the product’s price needs to be
equivalent to the income of the specific age group that would buy the majority
of the product.

e Resistance to change- People and organisations can be resistant and reluctant
to change, feeling comfort and security in the familiar thus resist new
ideas/products.

e Aversion to risk- "Risk aversion is a concept in economics, finance, and
psychology related to the behaviour of consumers and investors under
uncertainty”.

Sustaining Innovation Innovative ideas that are constantly updated in order to maintain their success. A new or
improved product that meets the needs of consumers and sustains manufacturers,

00 0C

A product or type of technology that challenges existing
companies to ignore or embrace technical change.
Examples include the iPod which changed the way we
managed and listened to music. Mobile phones so we
were no longer restricted to landlines.

Disruptive Innovation
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Process Innovation

An improvement in the organization and/or
method of manufacture that often leads to B
reduced costs or benefits to consumers. @&
Example is in the automobile industry such [N
as Ford with the introduction of assembly g
line production and Toyota with lean §

manufacturing. :

Architectural Innovation

The technology of the components stays the same, but the
configuration of the components is changed to produce a
new design. Putting existing components together in novel
ways. Examples include: electric cars, Sony Walkman

Modular Innovation

The basic configuration stays the same, but one or more key
components are changed. Example include a new type of
switch/button on a toaster.

Also known as incremental design

Configurational Innovation

Modifying arrangements of components to improve performance, usability and function
(buttons, interface, dials, better heating element, 4 slots rather than 2, etc).

Radical Innovation

Changing the paradigm of the market that the new
product is produced in: invention of smartphones
changed the phone industry.

It is similar to diffusion but the difference is thata
radical innovation might not be successful as it
might not be accepted into the marketplace e.g.
Sinclair C5 electric car

Radical could include new materials,
manufacturing, etc.
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Innovation strategies for markets:
Diffusion and suppression

Diffusion: is a process where a market will accept a new idea or product. The rate it
accepts the new idea or product can be increased by several factors.

Suppression: is a process where a new idea or adoption of a product by the market is
actively slowed. This may be due to difficulties competing with a dominant design,
ambiguity over patent ownership, competing companies actively petitioning against a
new product it perceives as threatening, or the natural resistance to an unfamiliar

concept.

Examples of widely diffused products include the, light bulb, refrigerator (100%),
ATM cards, Music CD's (now mp4 format).
Once widely accepted they often become dominant designs.
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5.3 Strategies for innovation

Designers have a range of strategies for innovation. Companies encourage advancements in technology and services, usually by
investing in research and development (R&D) activities. Even though the R&D may be carried out by a range of different experts
from varied fields of research, the development process is often based on common principles and strategies to identify the
direction of development. This methodology structures the R&D of new technologies and services.

Act of insight Often referred to as the "eureka moment’, a sudden image of a potential solution is
formed in the mind, usually after a period of thinking about a problem. Such as Newton
watching an apple fall and gaining insight in gravitation forces.

Adaptation A solution to a problem in one field is

adapted for solving a problem in another
{ field. The principle of how a hovercraft
¥ works was adapted the hover lawn mower.

Technology transfer Technological advances that form the basis of new designs may be applied to the
development of different types of products/systems, for example, laser technology.
Laser transferred into surgery or audio or data CDs

Analogy An idea from one context is used to stimulate ideas for

solving a problem in another context. Sonar modelled on how
bats navigate and used now in ships to check depth or
placement of fish.

Chance An unexpected discovery leads to a new idea. Velcro was

developed when a chap walking with his dog found lots of

B seed pods stuck to his socks and dog. He looked under the

! microscope and made his discovery of the pods having many
¢ little hooks

Technology push Scientific research leads to advances in technology that underpin new ideas. This is
where the driving force for a new design emerges from a technological development. The
Sony walkman is an example.

® |nnovation is created, then appropriate
applications are sought to fit the
innovation A
e Did the market ask “please give me an ) @9’
iPod with download store” or a camera ‘ Iy -
phone? Most likely not; so this would be Aﬁgfg
a technology push € Chpotic - wwemahibecomtamcom - Hese comes Seifour
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Market pull A new idea is needed as a result of demand from the marketplace. The car market which
has separate sectors for the supermini, family cars, mini-vans, executive cars, sports
cars, SUV, and so on.
“Market” Pull approaches:

e |mplemented on platforms
Platforms are open ended and can evolve based on changing needs
Has low market related risk because application is known
Has low technology related risk because solution is not known
When the market asks for better safety features in a car then this would be
market pull.

5.4 Strategies for innovation

There are three key roles in invention and innovation, which can be shared by one or more people. Collaborative generation of
knowledge and high efficiency information flow allow for diversity, increased resilience, reliability and stability within an
organization. Through participatory research, stakeholders can make full use of the resulting innovation and invention, by
transferring findings relevant to the sector in which they are positioned. A designer's increased awareness through shared
industry knowledge enhances profitability and policy.

The Lone Inventor The lone inventor is an individual working outside or inside an organization who is
committed to the invention of a novel product and often becomes isolated because he or
she is engrossed with ideas that imply change and are resisted by others.
Lone inventors are:
¢ |Individuals with a goal of the complete invention of a new and somewhat
revolutionary product.
e Have ideas that are completely new and different.
e May not comprehend or give sufficient care to the marketing and sales of their
product.
Are usually isolated, and have no backing towards their design.
e Are having a harder time to push forward their designs, especially in a market
where large investments are required for success.
e Their ideas, because of how different they are are often resisted by other
employees and workers.

The Product Champion An influential individual, usually working within an
organization, who develops enthusiasm for a
particular idea or invention and “champions” it
within the organization.

Profile of a Product Champion

e Has business experience in the domain
Can speak intelligently about the issues
Acts as a good facilitator
Works and plays well with others
Accepts responsibility for the product
Defends the team's ability to produce the
product
Is willing to make hard decisions about scope
Treats the team as knowledgeable professionals
Sets reasonable performance expectations
Communicates with the team, the customer, management, sales, and marketing
Has a willingness to learn—from everyone
Doesn't trust everyone; does trust the right people

Steve Jols

The Entrepreneur An influential individual who can take an invention to market, often by financing the
development, production and diffusion of a product into the marketplace. Profile of an
Entrepreneur
e Business acumen
Self-control
Self -confidence
Sense of urgency
Comprehensive Awareness
Realism
Conceptual Ability
Status Requirements
Interpersonal Relationships
Emotional Stability
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Roles of the product champion
and entrepreneur in the
innovation of products and
systems

Sometimes an inventor may have developed skills or profiles of a product champion
and/or entrepreneur. James Dyson and Thomas Edison are two examples.

Edison (later it was discovered that Swan invented the light bulb) used profits from his
earlier inventions to bring the light bulb to market.

James Dyson is an example of an inventor, product champion and/or entrepreneur. He
invented the cyclone technology for suction. At first no-one was interested in this radical
design so he ‘championed’ his product until he found a Japanese company would would
take it on. Later he would use the profits to further improvements and novel products.
He build an understanding of business.

Comparison between Lone
Inventor and Product champion

The lone inventor may lack the business acumen to push the invention through to
innovation. The product champion is often a forceful personality with much influence ina
company. He or she is more astute at being able to push the idea forward through the
various business channels and is often able to consider the merits of the invention more
objectively.

Inventors often take the role of product champion and/or entrepreneur because ...
e Their product or idea is novel

Too novel or ‘out there' for a company to take a risk on

Can't find a backer or company to produce it

The inventor will have to 'champion’ their product to different companies

The advantages and
disadvantages of multidisciplinary
approach to innovation

Effective design draws from multiple areas of expertise, and this expertise can be utilized
at different stages of product development.
Most products are now extremely complex and rely on expertise from various disciplines.
Most designs are developed by multidisciplinary teams.

e Modern Products such as smart-phones, printer/scanners are very complex.

® Requires knowledge from many disciplines.

e |t would be unlikely that a lone inventor would have the expertise in all the

disciplines.
* Most modern day designs are developed in multidisciplinary teams
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5.5 Product life cycle

There are several key stages in the product life cycle. Designers need to consider the whole product cycle of potential products,
services and systemns throughout the design cycle and beyond. Products may have an impact not only on the direct consumer

but also on society at large and the environment.

Key stages of the product life

product life cycle including those
new to the market and classic
designs

1. Launch: There are slow sales and little profit as the product is launched on the

cycle: launch, growth, maturity, market.
decline. Including examples of 2. Growth: The market gradually accepts the product, so diffusion starts and sales
products at different stages of the expand.

Maturity: Sales peak but remain steady, so maximum profit is achieved.
Decline: Market saturation is reached and sales start to reduce as well as profit.

i
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Product Life Cycle with Products

Obsolescence: planned, style
(fashion), functional, technological

Obsolescence affects the product life cycle.

Planned: A product becomes outdated as a conscious act either to ensure a continuing
market or to ensure that safety factors and new technologies can be incorporated into
later versions of the product.

Style (fashion): Fashions and trends change over time, which can result in a product no
longer being desirable. However, as evidenced by the concept of retro styling and the
cyclic nature of fashion, products can become desirable again.

Functional: Over time, products wear out and break down. If parts are no longer
available, the product can no longer work in the way it originally did. Also, if a service vital
to its functioning is no longer available, it can become obsolete.

Technological: When a new technology supersedes an existing technology, the existing
technology quickly falls out of use and is no longer incorporated into new products.
Consumers instead opt for the newer, more efficient technology in their products.

Length of the product life cycle
considering the effect of technical
development and consumer
trends

-Length of the product life cycle considering the effect of technical development
-Length of the product life cycle considering the effect of consumer trends including
fashion

Product versioning/generations

A business practice in which a company produces different models of the same product,
and then charges different prices for each model. Product Versioning is offering a range
of products based on a core or initial product market segments. A company can maintain
a pioneering strategy and consistent revenue flow by introducing new versions or
generations of a product to a market. Apple uses this strategy effectively, creating
multiple versions and generations of their iPod®, iPhone® and iPad® products.

Advantages and disadvantages
for a company of introducing new
versions and generations of a
product

Advantages and disadvantages for a company of introducing new versions and
generations of a product
e Improved consumer choice: consumers can choose the version thats suits them.
* |mproved consumer choice: can choose a budget level such as Quicken fax

software

e  Maximise profits for the company hopefully through increased sales.
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5.6 Rogers’ characteristics of innovation and consumers

Innovations take time to diffuse into a target audience. Rogers' four main elements that influence the spread of new ideas
(innovation, communication channels, time and a social system) rely heavily on human capital. The ideas must be widely
accepted in order to be self sustainable. Designers must consider various cultures and communities to predict how, why and at
what rate new ideas and technology will be adopted.

The impact of Rogers’ five Five characteristics identified by Rogers that impact on consumer adoption of an

characteristics on consumer innovation: Relative advantage; Compatibility; Complexity; Observability; Trialability:

adoption of an innovation

1. Innovation/Relative advantage - is the “the degree to which the innovation is
perceived as better than the idea it supersedes. Relative advantage refers to the
extent to which the innovation is more productive, efficient, costs less, or
improves in some other manner upon existing practices”.

2. Compatibility - is ‘the degree to which the innovation is perceived as being
consistent with existing values, past experiences, and needs of potential
adopters. An innovation must be considered socially acceptable to be
implemented. And some innovations require much time and discussion before
they become socially acceptable’

3. Complexity (simplicity) - is “the degree to which the innovation is perceived as
difficult to understand and use”.

4. Observability - is “the degree to which the results of the innovation are visible
to others. The chances of adoption are greater if folks can easily observe relative
advantages of the new technology. In fact, after some adopt, observability can
improve the diffusion effect, a critical component of technology transfer”.

5. Trialability - is "the degree to which the innovation may be experimented with
on a limited basis. Innovations are easier to adopt if they can be tried out in part,
on a temporary basis, or easily dispensed with after trial”.

Social roots of consumerism Issues for companies in the global marketplace when attempting to satisfy consumer
needs in relation to lifestyle, values and identity.

Consumerism is concerned with protecting customers from all organisations where
there is an exchange relationship. The roots of consumerism can be traced through:
disillusionment with the system; the performance gap; the consumer information gap;
antagonism toward advertising; impersonal and unresponsive marketing institutions;
intrusions of privacy; declining living standards; special problems of the disadvantaged;
different views of the marketplace,

Adoptions due to
mass media

options

The influence of social mediaon | Consumers can influence diffusion of innovation. When considering the influence of
the diffusion of innovation social media in rallying support for boycotting of some products/systems, students can
explore the concepts behind organizations such as Kickstarter, Sellaband, Seedrs and
CrowdCube, which act as crowd-funding platforms for creative products and projects.
They can also examine the role of social networks such as Facebook®, LinkedIn® and
Twitter® as methods of raising brand awareness.
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The influence of trends and the
media on consumer choice

You will need to consider how consumer choices are influenced by trends and the media,
including advertising through magazines, television, radio, sponsorship and outdoor
advertising; product placement through film and television; product endorsement; and

so on.
Categories of consumers include
innovators, early adopters, early
majority, late majority, laggards
£s
8%
B3
5 E
£z
100%

This in relation to how adopt consumers technology:

Innovators (risk takers) — are the first individuals to adopt an innovation. They
are willing to take risks.

Early adopters (hedgers) — are the second fastest category to adopt an
innovation.

Early majority (waiters) — the third group, tends to take more time to consider
adopting new innovations and is inclined to draw from feedback from early
adopters before taking the risk of purchasing new products/systems.

Late majority (skeptics) — adopts the innovation after it has been established in
the marketplace and is seldom willing to take risks with new innovation.
Laggards (slow pokes) - are the last to adopt an innovation. They tend to prefer
traditions and are unwilling to take risks.
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5.7 Innovation, design and marketing specifications

Successful innovations typically start with detailed design and marketing specifications. Designers must establish clear
parameters for a marketing specification in order to create unique and creative solutions to a problem. Designers need to collect
valid and useful data from the target market and audience throughout the design cycle to ensure the specification includes

certain essential components.

Target markets

When determining the target market, market sectors and segments need to be
identified.

Target audiences

It is important to differentiate between the target market and the target audience. When
determining the target audience, characteristics of the users should be established.

How a target audience is used to
establish the characteristics of
users

Who is most likely to buy this product given its benefits? How can the organization tap
into the buying power of these consumers? Where is the target market most likely to
find out about the product? Answering these questions helps you to position your
product in the correct marketing and distribution channels.

Market analysis

An appraisal of economic viability of the proposed design from a market perspective,
taking into account fixed and variable costs and pricing, is important. It is typically a
summary about potential users and the market.

MARKET SEGMENTATION APPROACHES

AR e D
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= country
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- city .
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= climate .
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= subway station =race

= City area = nationality

User need A marketing specification should identify the essential requirements that the product
must satisfy in relation to market and user need.
Competition A thorough analysis of competing designs is required to establish the market need.

Every product you take to market, even ones that are new inventions or improvements
on old products, face competition. This is because customers buy products for many
different reasons, Some are interested in the innovation of new products, others care
more about price point and clever marketing schemes. Your competition will capitalize on
these buyer preferences and seek to edge out your product from the market. Identifying
the competition in your marketing specification helps the organization to clarify how it
can edge out and respond to the competition.

Research methods

A thorough analysis of competing
designs is required to establish
the market need.

Literature search

Usually performed using authoritative sources such as: academic journals, books, theses,
consumer magazines, government agency and industry publications

User trial

A trial where members of the community who will use the product are observed using
the product. This usually happens in a lab environment and participants have set tasks to
perform under controlled conditions.
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User research

The questioning of users about their experience using a product. Usually as a
questionnaire or focus group.

Expert appraisal

Where an expert (chosen on the basis of their knowledge or experience) is asked to give
their opinion.

Performance test

Where the product is tested and data is collected- crash test dummy

Design specifications

All of the requirements, constraints and considerations must be specific, feasible and
measurable.

A list of requirements, constraints and considerations that a yet-to-be-designed product
must fulfil. The design specification must be developed from the design brief and
research and requirements would include:

aesthetic requirements

cost constraints

customer requirements

environmental requirements

size constraints

safety considerations

performance requirements and constraints
materials requirements

manufacturing requirements
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Figure 4 shows the Yogo — an electric scooter manufactured by Econogo and designed in a
1960s retro style. The 1dea for the Yogo came from James South after he left umversity looking
for a business opportunity. South wanted to buy a scooter to travel around London. He was
impressed by the electric cars on the market and wanted an electric scooter but the ones available
worked on lead-acid batteries. South obtamned enough funds to develop the Yogo which uses a
50V lithium battery. Lithium batteries are more expensive than lead-acid batteries but are more
environmentally-friendly, lighter and can be easily removed from the scooter. The Yogo has a
top speed of 50 km h™ and a range of 22 miles before it needs recharging. Charging takes one
hour and costs a fraction of the cost of using petrol (gas). Since the launch of the Yogo 1n 2010

other companies have developed similar products. The Yogo costs three times as much as a
conventional petrol scoofer.

Figure 4: Yogo electric scooter

(1) Daiscuss the roles of inventor, innovator and entrepreneur in relation to
James South’s contribution to the evolution of the Yogo scooter. [9]
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Figure 1 shows a mobile phone with a standard keypad. Figure 2 shows a second phone
with a QWERTY keypad with an individual key for each letter. Both phones have a full
range of features, e.g. high resolution screen, internet connectivity, email and camera.

Figure 1: Mobile phone with standard keypad Figure 2: Mobile phone with
QWERTY keypad

Identify one market segment for which the mobile phone with a QWERTY keypad would 2 marks
be the preferred option.

...........................................................................................................................................

...........................................................................................................................................

Outline one way in which planned obsolescence influences the design specification of 2 marks
mobile phones.

...........................................................................................................................................
...........................................................................................................................................

...........................................................................................................................................

(a) State one 1ssue relating to tfimber as a renewable resource. [1]

(b) Dascuss the use of particle board (chipboard) for a student’s desk in relation to
planned obsolescence. [3]
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Figure 4 and Figure 5 show a Frisbee™ flying disc — a plastic disc-shaped ghider 20-25mm
in diameter with a lip so it can be gripped easily. The disc is an aerofoil shape in cross-section
allowing 1t to fly by generating Lift as it moves through the air while spinning.  Flying discs are
thrown and caught as a game cither for recreation or competition. There are many variations of
Frisbee available.

The Frisbee was developed by Walter Morrison (US) in 1938, when he was plaving a flving
game on a beach using a cake pan as a disc. Onlookers offered Morrison money for the cake
pan so they could play the game. After more design development work, Morrison sold the rights
to his design to the toy company Wham-O who named the disc Frisbee. Further refinements
improved the disc so it could be controlled more accurately.

Figure 4: Frisbee™ flying disc Figure 5: The Frisbee™ in action

e . ,
[Source: http.//en wikipedia org/wiki/File:Frisbec 090719 jpg by [Source: hitp://en wikipedia org/wiki/File:Frisbee
Wham-0O) Catch-_Fcb981.jpg. by Eric Baetscher)

Outline the influence of market pull and technology push on the design of

7 2 marks
the Frisbee.

The invention of the transistor in 1947 led to many new innovative products. Figure 1
shows the first portable all-transistor radio (the PAM710) to be launched in the UK (19586).
It was an expensive item costing approximately one month's wages for many consumers.
Further design development soon reduced the size of radios and the price. Figure 2
shows a more recent design, the Roberts RD50G DAB (Digital Audio Broadcast) radio
which is electricity or battery operated and has a scrolling text display allowing the user to
tune into a station by scrolling through the list of station names and gain information on
broadcasts.

Figure 1: UK’s first portable radio, the PAM710 Figure 2: Roberts RD50G radio

Outline one possible reason for diffusion into the marketplace of the PAM radio in the 2 marks
1950's. 51




Figure 8 shows the Water Craft life-saving aid designed by Ross Kemp as his final year
project for his design degree. As a student, Ross undertook a lifeguard training course and
realized that it was difficult to move a body through water single-handedly. Existing aids
were either a paddle board or jet skis but these need two people to launch them. He based
his new design on the jet ski but with a sloping back to make it easier to pull someone on it.
After graduation, Ross decided to try and create a marketable version of his idea so he
produced a number of prototypes to test. The initial testing with the Royal National Lifeboat
Institution (UK) was not a great success so further prototypes were done to get to the
pre-production stage. Funding for more testing at Bondi beach in Australia was gained
after the Water Craft won first prize of £10000 in the Lloyds TSB Enterprise competition
and sponsorship was raised from the media attention. Figure 9 shows a scale model of the
Water Craft.

Figure 8: Water Craft prototype Figure 9: Ross Kemp and scale model

[Sourca: Image courtesy of Asap water crafis]

(i) Discuss Ross Kemp as an inventor, innovator and entrepreneur. [9]
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Figure 4 shows a wooden (bamboo) wireless keyboard and mouse. The wooden bamboo
timber is grown in tropical conditions from a sustainable resource. The keyboard and mouse
both have a water and stain resistant gloss finish and are powered by two small batteries.
Figure 5 shows a close up of the keys on the keyboard.

Figure 4: Wooden keyboard and mouse Figure 5: Keyboard close-up

()  Discuss three potential target markets for the bamboo keyboard and mouse. [9]

Figure 4 shows leather satchels produced by the Cambridge Satchel Company (UK)
available in a range of 10 bright colours and four sizes. Figure 5 shows a detail of how
the strap is joined to the bag. Natural brown leather satchels were popular with school
children in the 1950s and 1960s until they became replaced by sports bags and rucksacks
(backpacks). The target market for the Cambridge satchel is mainly adults.

Figure 4: Leather satchels
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Explain the influence of fashion and planned obzolescence on the design of the satchel
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Figure 7 shows the Dyson AMO3 bladeless pedestal fan. It incorporates Air Multiplier™ Technology
which multiplies the air that 1s drawn in from the surrounding environment by a factor of 15.
In this way the Dyson fan generates smooth air flow. It has a fully variable speed, oscillates 90°
and tlts through a range of 40°. It can extend from a minimum height of 1188 mm to a maximum

of 1408 mm. Figure 8 shows a conventional fan.

Figure 7: Dyson Bladeless fan Figure 8: Conventional fan

(c) (1) Outline one way in which the Dyson fan has been designed to accommodate a
wide percentile range. 2]

(11) Suggest three advantages of the Dyson fan in Figure 7 compared to the conventional
fan in Figure 8 in relation to ease of maintenance, safety and aesthetics. [9]
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Figure 12 shows the first transparent toaster to go into commercial production. It 1s called
Le Toaster Vision and i1s manufactured by Magimix. A user can see when the toast 1s
brown enough. Four infra-red heating tubes provide the heat to toast the bread. The transparent
walls comprise two panels of double insulated glass.

Figure 12: Le Toaster Vision by Magimix.

{c) (1) Outline one way in which planned obsolescence would influence the design
specification of Le Toaster Vision. [2]

2. James Dyson mnvented the Ball-barrow in 1974 after becoming dissatisfied with the wheels
of traditional wheelbarrows (see Figure 5) sinking into soft ground. The Ball-barrow has a
bali-shaped wheel which rides over soft ground without sinking and absorbs shock when used
on rough ground. It also has feet that don’t sink in mud and a plastic bin that doesn’t rust.

Figure 5: Traditional wheelbarrow Figure 6: Dyson’s Ball-barrow

[hrp:/en wikipedia.org/wiki/File:2008-07-185_Consmuction_ www.dyson.co.uk. Used with permission.
wheelbarrow_at_duke. jpz. Image by Ildar Sazdejev]

(a) Outline one way in which Dyson’s Ball-barrow is an example of constructive discontent. /2]

(b) Identify one way in which Dyson might have worked with users to develop a clearer

understanding of problems experienced with the traditional wheelbarrow. [2]
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Figure 5 shows the Minima office bottle and can crusher manufactured by Reduit. The outer
casing 1s made from a thermoplastic material. Inside the casing, metal plates are powered
by an electric motor to crush plastic bottles and steel or aluminium cans to 20% of their
original size. The crushed cans/bottles then drop into a plastic bag. The crusher is operated
by pressing a button on the top surface which also has a digital screen to show how much
carbon might have been saved each time it is used.

Figure 5: Minima Office Bottle/Can Crusher

-

[Source: www.minima-eco.com/howitworks. Used with permission. |

Outline how the ideas generating technique of adaptation has been used in the
design of the crusher. [2]

Figure 9 shows the Breville Radio-Toaster designed in a 1950s retro style. The radio has an
illuminated digital display and a facility for 10 pre-programmed radio stations. The toaster has a
variable browning function and a mid-cycle cancellation button. The toaster also has a reheat function
so cooled toast can be reheated without burning and a defrost button which lengthens the toasting
time for use with frozen bread. The Radio-Toaster costs approx £50 (75USD).

Figure 9 : Breville Radio-Toaster

(a) (1) Outline one reason why the toaster has a vaniable browning function [2]

(11) Outline one reason why the toaster has a mid-cycle cancellation button. 2]
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Figure 4 shows the Samsung Navibot robot vacuum cleaner which sells for approximately
US$600. It contains a system which allows it to take photographs of a room and fuse them to
create an electronic map to navigate the optimal cleaning path. A sensor can tell when i1t 1s
about to topple over the edge of a step, at which point the cleaner goes into reverse. The cleaner
has 5 cleaning programmes for different surfaces, can be operated by remote control and will
run for 90 minutes on a single charge after which it returns to a docking station to recharge.

(1) Discuss three limitations of the Navibot as a potential successful innovation. [9]

Figure 9 shows the Breville Radio-Toaster designed in a 1950s retro style. The radio has an
illuminated digital display and a facility for 10 pre-programmed radio stations. The toaster has a
variable browning function and a mid-cycle cancellation button. The toaster also has a reheat function
so cooled toast can be reheated without burning and a defrost button which lengthens the toasting
time for use with frozen bread. The Radio-Toaster costs approx £50 (75USD).

Figure 9 : Breville Radio-Toaster

(1)  Outline one disadvantage of the Radio-Toaster for the consumer

[2]
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Figure 9 shows the Breville Radio-Toaster designed in a 1950s retro style. The radio has an
illuminated digital display and a facility for 10 pre-programmed radio stations. The toaster has a
variable browning function and a mid-cycle cancellation button. The toaster also has a reheat function
so cooled toast can be reheated without burning and a defrost button which lengthens the toasting
time for use with frozen bread. The Radio-Toaster costs approx £50 (75USD).

Figure 9 : Breville Radio-Toaster

(1) Duscuss the Radio-Toaster in relation to invention, innovation and design [9]

58




Figure 4 shows the Grech SWO02 cordless floor cleaner. The cleaner was originally patented by
Nick Grey in 2002 after he had spent a year of research and development during which time he
produced many models and prototypes to test on friends and family. Grey used £20000 of his
savings to develop the floor cleaner which was manufactured in China and eventually launched onto
the market 1n the US under the name Shark Sweeperr. The product was an immediate success and
then 1n 2003 was sold in the UK under the company name Gtech. Over 20 million sweepers have
since been sold and Grey (who still owns 100 % of the company) has invented other products such as
a lightweight hedge tnmmer. The floor cleaner 1s suitable for all floor types; has a telescopic handle
and runs for 60 minutes before it needs re-charging for 16 hours.

Figure 4: Grech SWO02 cordless floor cleaner

(1) Explain why Nick Grey may be considered an mventor, innovator and entrepreneur.  [9]
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Glossary of Terms

Topic 5: Innovation and design

Term Definition

Act of insight Often referred to as the “eureka moment”, a sudden image of a

(innovation potential solution is formed in the mind, usually after a period of

strategies) thinking about a problem.

Adaptation A solution to a problem in one field is used to provide a new idea for

(innovation a design problem in another.

strategies)

Analogy An idea from one context is used to stimulate ideas for solving a

(innovation problem in another context.

strategies)

Architectural The technology of the components stays the same, but the

innovation configuration of the components is changed to produce a new
design.

Chance (innovation = An unexpected discovery leads to a new idea.

strategies)

Competition Any company or product that can fulfil similar functions for a similar
market. .

Configurational A change is made in both technology and organization.

innovation

Copyright © A legal right that grants the creator of an original work exclusive

ownership for its use and distribution. Usually for a limited time and
within geographical boundaries, copyright allows the creator to
receive compensation for their intellectual effort.

Design protection A simple and cost-effective way to protect an innovative shape,
appearance or ornamentation.

Design specification | A list of requirements, constraints and considerations that a yet-to-
be-designed product must fulfil.

Diffusion (Markets) The wide acceptance (and sale) of a product.

Disruptive A product or type of technology that challenges existing companies

innovation to ignore or embrace technical change

Drivers for These include personal motivation to express creativity/for personal

invention interest, scientific or technical curiosity, constructive discontent,
desire to make money, desire to help others.

Early adopters The second fastest category to adopt an innovation.

Early majority The third fastest group to adopt an innovation, tends to take more

time to consider adopting new innovations and is inclined to draw
from feedback from early adopters before taking the risk of
purchasing new products/systems.
Entrepreneur An influential individual who can take an invention to market, often
by financing the development, production and diffusion of a
product into the marketplace.
First to market The first product of its type to be released on the market.
Functional Over time, products wear out and break down. If parts are no longer 61



obsolescence

Innovation
Innovators

Intellectual
Property (IP)

Invention
Laggards

Late majority

Lone inventor

Market analysis

Market pull
(innovation
strategies)

Modular innovation

Multi-disciplinary
approach

Patent

Patent pending

Planned
obsolescence

Process innovation

available, the product can no longer work in the way it originally did.
Also, if a service vital to its functioning is no longer available, it can
become obsolete.

The business of putting an invention in the marketplace and making
it a success.

The first individuals to adopt an innovation. They are willing to take
risks.

A legal term for intangible property such as "creations of the mind"
such as inventions and designs that are used in a commercial

' setting. Intellectual property is protected by law.

The process of discovering a principle. A technical advancein a
particular field often resulting in a novel product.

The last to adopt an innovation. They tend to prefer traditions and
are unwilling to take risks.

The fourth fastest group to adopt an innovation. They do so after it
has been established in the marketplace and are seldom willing to
take risks with new innovation.

An individual working outside or inside an organization who is
committed to the invention of a novel product and often becomes
isolated because he or she is engrossed with ideas that imply
change and are resisted by others.

An appraisal of economic viability of the proposed design from a
market perspective, taking into account fixed and variable costs and
pricing. It is typically a summary about potential users and the
market.

A new idea is needed as a result of demand from the marketplace.

The basic configuration stays the same, but one or more key
components are changed.

On occasion, the inventor is also the product champion and/or
entrepreneur. This requires specific skill sets and actions to fulfil
these roles and the reason inventors often take on multiple roles.
Effective design draws from multiple areas of expertise, and this can

 be utilised at different stages of product development.

An agreement from a government office to give someone the right

' to make or sell a new invention for a certain number of years.

An indication that an application for a patent has been applied for
but has not yet been processed. The marking serves to notify those
copying the invention that they may be liable for damages
(including back-dated royalties), once a patent is issued.

A product becomes outdated as a conscious act either to ensure a
continuing market or to ensure that safety factors and new
technologies can be incorporated into later versions of the product.
An improvement in the organization and/or method of manufacture



Product champion

Product
generations
Product life cycle

Product versioning

Radical innovation

research methods

Rogers’
characteristics of
innovation and
consumers
Service Mark (SM)

Shelved technology

Social roots of
consumerism

Style (fashion)

obsolescence

Suppression
(Markets)
Sustaining
innovation
Target audience

Target market

Technological
obsolescence

that often leads to reduced costs or benefits to consumers.

An influential individual, usually working within an organization,
who develops an enthusiasm for a particular idea or invention and
“champions” it within that organization.

A business practice in which a company releases a new group of
products that have advanced features compared to an earlier group.
A tool for mapping out the four stages of a product's commercial
life: Launch; Growth; Maturity; Decline.

A business practice in which a company produces different models
of the same product, and then charges different prices for each
model.

A high risk innovation strategy that introduces a new idea, system or
product that is very different from the existing paradigm.

A thorough analysis of competing designs is required to establish
the market need. Methods include user research, user trial, literature
search, expert appraisal, performance test.

Five characteristics identified by Rogers that impact on consumer
adoption of an innovation: Relative advantage; Compatibility;
Complexity; Observability; Trial-ability.

A trademark used to identify a service rather than a product.
Technology that is shelved for various reasons. Sometimes shelved
technologies will be rediscovered or taken off the shelf.
Consumerism is concerned with protecting customers from all
organisations where there is an exchange relationship. The roots of
consumerism can be traces through: disillusionment with the
system; the performance gap; the consumer information gap;
antagonism toward advertising; impersonal and unresponsive
marketing institutions; intrusions of privacy; declining living
standards; special problems of the disadvantaged; different views of
the marketplace.

Fashions and trends change over time, which can result in a product
no longer being desirable. However, as evidenced by the concept of
retro styling and the cyclic nature of fashion, products can become
desirable again.

A process where a new idea or adoption of a product by the market
is actively slowed.

A new or improved product that meets the needs of consumers and
sustains manufacturers

A specific group of people within the target market at which a
product or the marketing message of a product is aimed at.

When determining the target market, market sectors and segments
need to be identified.

When a new technology supersedes an existing technology, the
existing technology quickly falls out of use and is no longer



Technology push
(innovation
strategies)
Technology transfer
(innovation
strategies)
Trademark ® or ™

User need

incorporated into new products. Consumers instead opt for the
newer, more efficient technology in their products.

Scientific research leads to advances in technology that underpin
new ideas.

Technological advances that form the basis of new designs may be
applied to the development of different types of products/systems,
for example, laser technology.

A trademark is a symbol, word, or words legally registered or
established by use as representing a company or product.

The essential requirements that a product must satisfy in relation to
the user.

64




DP DESIGN TECHNOLOGY

TOPIC 5: Guidance and Notes Booklet
2020 - 2022




	Slide 1
	Slide 2: Contents Page
	Slide 3: Teaching & Learning  Presentations
	Slide 4: Topic 6: What is covered?
	Slide 5: 5.1 Invention
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34: Summary Notes Q&A
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48: Topic Questions & Exam Practice
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60: Glossary of Terms
	Slide 61: Glossary of Terms
	Slide 62
	Slide 63
	Slide 64
	Slide 65: DP DESIGN TECHNOLOGY  WITH Mr Moneeb

