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Introduction . 8

INTRODUCTION

The existence and the course of a business in the form of a company, enterprise or corporation is
directly linked with the course of its products. A business unit exists to sell products and as far as
the product sales go well so is the business unit.uetedike everything else in life have a certain

life cycle. Each product goes through this life cycle and eventually dies out. Products, which were
once a household name, have disappeared from the market as they entered the decline phase of thei
life cycle. So due to this fact the lotgrm operation of a business depends on the on going
development of new products.

The rapid development of new technologies, the shift change in customer needs and attributes, and
the gradual increase of the competitias tiorced all business to adopt New Product Development
(NPD) as a necessary and unavoidable business practice. NPD is a complex auhsumang
process, which cannot be taken lightly, since it holds more perils than first meets the eye.

According to [avid S. Hopkins and Earl L. Baflyesearch has shown that 40% of new consumer
products, 20% of new industrial products and 18% of new services related products have failed
completely as products. Further research has shown that the new product fadentggeris even
greater in countries outside the US.

To avoid development of a new product that will not be a success in a market and to minimize the
costs of such a development a NPD Roadmap can be used. Such a roadmap is a tool that can helg
companies @ organizations to successfully develop new products or upgrade existing ones
through a series of logical steps, starting from the process of idea generation and ending at the
launch of the product into a market.

This process contains a series of adggitcalled "Levels" and control points, called "Assessments”.
Each Level contains information and we#fined series of activities concerned with the particular
Level of the development and each Assessment is a decision point where senior management can
keep on or stop funding the process. In more detaigval contains all the information and tools

that are needed to successfully complete the particular Level akdsmssmentcontains the
required questions or specifications or mandates to which sudtgeof the previous Level are
compared to so that a go / kill or hold decision can be made. In the next chapters each Level is
analysed further, and all relevant information or tools that can be used are presented. All
Assessments are given in Appendidesthe final chapters of this report the complete roadmap is
presented including all Levels and Assessments.

Each Level is split up in sections that includdefinition of the problemthat the Level is asked to

tackle, apossible solutionto the probém and aranalysis of the toolsavailable to tackle the
problem. Each tool is properly defined, the referencedjnenresources, software sources and
consultancies or organizations that can help to use the tool are given and case studies of where and
howthe toll has been used are presented in separate sections. All Assessments are designed to work

1 fn. David S. Hopkins and Earl L. Bailey, "New Product Pressures”, Conference Board Record,
June 1971, p. 184, mentioned by Phillip Kotler, "Marketing Management"”, ch. 12, 7th Edition,
EMl/Interbooks, 1991.
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Introduction . 9

interactively with a potential roadmap user. Also tools and templates developed are given for the
same reason.

The roadmap presented can be used not onlyp af@mative tool but also as a complete guide of

a NPD process. The tools, best practices and other relevant material presented, explained and
analysed further down in the report are in most cases given in the form of files linked to this
document so thiaa reader can use them to perform his own NPD process. The true purpose and
final scope of this report is to provide the means for the development of a complete NFPD
roadmap. One should note that the roadmap itself would not be able to anshwermalkstions or

tackle all the problems of such a process unless the final user enters information whenever this is
required and based on analysis results move forward into the process.

15t South West
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NPD Stage 1: Idea Generation 10

NPD Stage 1: Idea Generation

Every new product and every new product development process starts widleahgeneration

Idea generation is a process in which creative thinking is used to produce large amount of ideas for
new products. It is very important that all ideesmatter how ludicrous or extreme may sound, to

be gathered.

The idea generation process should be going, have a specific purpose, involve the whole of the
company including its clientele, use a variety of methods, have one person in charge and not
evaluate the gathered ideas. During the idea generagjatinering process one should not criticize

the ideas of others, should be freewheeling and generate as many ideas as possible. The
management of ideas is also very important at this stage due kardbeenumber of ideas to be
selected and their diversity.

Based on what said above the problem of this level is to generate as many ideas as possible and
manage them in such a way that it will be possible and easy for screening them later on.

1.1 Tools & Solutions

Ideas for new products can easily come from the very customers of the company. This can be
accomplished by gathering information about their needs and preferences. Then when all data is
collected a series of tools can help the company quantify these aregdsinslate them into new
product ideas.

Gathering the customer needs can be done easily using questionnaires either upon the purchase of
an existing product, or over the phone (telephone research based on a clientele list) or through the
Internet (orline questionnaires). The golden rule in either case is to ask the proper questions that
can give a complete picture of the customer needs. This idea gathering process can also be done in
conjunction with a market research. A market research can giveenppacture of the market, that

the new product is indented, and future market trends.

In the case that a market research is used to identify customer needs, a market plan must be formed
beforehand that will keep the research in focus and identify tgmetps, sampling methods,
possible ways of data evaluation, objectives of research etc.

Company suppliers, dealers, middlemen or partners can also be an invaluable source of new
product ideas, since they are the ones that come face to face with cestongedaily basis and

can draw from them information about company products. The way that they are communicating
with the customers, which is usually informal, can show aspects of customer needs that cannot be
shown in any market research. Furthermorethim case of geographically dispersed customers,
where the market is differentiated from place to place, dealers and suppliers or partners are the only
ones that can give an accurate picture of the market and subsequently of the customer needs.

Fairs, sermars, expos and shows that competitors participate are a good place of obtaining new
product ideas for either completely new products or supplements of existing products or upgrades
of existing products. These events are places that competitor cremtiaity fultscale show and

new innovation techniques or new technologies can be observed. (See Competitive Intelligence)

URENI®
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NPD Stage 1: Idea Generation 11

Once customer, suppliers, middlemen, users, etc have expressed their wishes in respect to needs of
a new potential product, all datallected can be put into tools such as Conjoint Analysis (CA), so

that all customer wishes can be transformed into new product ideas and these ideas can be managec
properly. Some of the tools used such as QFD can also be used in creation of produt$ concep
from product ideas and come up with a final product plan.

Furthermore there are techniques or methodologies such as Brainstorming, Competitive
Intelligence, Think Tanks, the Delphi process, the Kano maps and Triz which can be used to
generate ideas ananage them with or without the use of data collected.

1.1.1 Brainstorming

Brainstorming in general is a very good technique of developing many solutions to a problem. In
the case of product idea generation, brainstorming can produce broad and odtatieas be
developed extremely fast. During brainstorming sessions no idea is criticized since the process tries
to open possibilities and break down assumptions about ones idea generation limitations. Also
judgment and analysis of ideas generated widbpbly shut down the whole generation idea
process.

There are two distinctive types of brainstorming: Individual and Group Brainstorming. Each has its
characteristics, strengths and weaknesses and both are analysed further bellow.

8 Individual Brainstormin gtends to produce a wider range of ideas than the group one. In
this type, one has not to worry about other people's opinions and views and therefore can
be more creative. However sometimes ideas generated cannot be developed effectively
because there i group help or experience.

8 Group Brainstorming can be very effective as it uses the experience of the whole group
to generate ideas. When a member of the group reaches its limits then another can always
pick up the idea generation to the next stagehibway group brainstorming can develop
and generate ideas in more depth than the individual one.

Group brainstorming can be very dangerous for the individuals involved in it. One's good idea can
be another one's stupid idea. To avoid individuailiation and to run brainstorming sessions
effectively there should be always someone to run the session as a leader who must do the
following.

Define the problem needed solving clearly.

Keep all members of the group focused on the problem in hand.

Keep criticism and evaluation at bay.

Encourage the participation of all members.

Stop long dragging of ideas.

Encourage members to further develop or follow up on other people ideas.
Keep track of all ideas generated so that nothing discussed is missed.

E N

To sum up, brainstorming can generate radical ideas that can be developed quickly. Individual
brainstorming can produce more ideas than group but it is not as effective. And finally rules must
be set to manage group brainstorming.

URENI®
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NPD Stage 1: Idea Generation 12

1.1.1.1 Brainstorming Methods

1.1.1.1A. Affinity diagrams

Affinity diagrams are a good way of organizing data coming from customers or users. It is a useful
tool for sorting and managing of a lot of data from customer research and makes full use of team
participation in the devefament of customer oriented product definition. Having this in mind the

tool can be used in organizing the customer needs and wants in the process of idea generation in
Level 1 but also in selecting and developing a product concept in Level 2.

Typically the tool is used with personal interviews. From each interview the team can usually
identify 10 to 100 statements, which are connected to a product. Each statement can be identified,
by pinpointing the customer requirement hidden behind it. The Affinity f@ragoermits customer

needs to be organized based on clustering and through group discussion. The method of
constructing Affinity Diagrams consists of five simple steps. These are given bellow.

Stepl: Team formation. The generation of Affinity Diagramsaigroup activity. So a group of
people must be gathered for that reason. It is useful to split the group in pairs so that people can
discuss their insights and confirm their thinking.

Step 2:Customer statements notation. Customer statements colleatednterviews, observation
or customer research are written separately on aifposte. One should have in mind that these
could be a lot. One colour should be used for the-posites at this point. Numbers or other means
of reference should be placed the notes so that the origin of each note can be traced.

Step 3:Statements grouping. Statements on 4itasbtes should be grouped. There are no specific
rules on how this must be done but it is useful for someone to have souhetgnained headings

for each group of interest at the beginning of the process. Headings should not contain words that
the team is familiar with such as "quality", "speed", "price", etc. Typically there should be 5 to 6
statements at each group at the end of the process.

Step 4:Naming the groups. Each group or cluster of statements should be given a name that relates
to the statements that are contained in the specific group. A good name is such that when reading it
the team will have the feeling that the customer isrglklirectly to them. It should be direct and

using immediate language. The group names should be written in different coletimotss.

Step 5:Cluster the groups. Groups of statements should be clustered together to forrievigiher
groups of statments. Again each cluster should be named to define the specific function of each

group.

The process of clustering and naming can go on until all members of the team are satisfied that a
hierarchical structure of customer statements is formed. Thigw&whould tell a story about the
customer needs and wants.

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin@n
http://www.betterproductdesign.net/tools/definition/affinity.htm
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1.1.1.1B. Osborne's Checklist

Osborne's checklist is a simple tool that supports product idea or concept generation that can be
used in a number of ways, brainstorming being the most popuakar The checklist contains a
series of questions, which can be used either individually or in groups to encourage creative
thinking concerning a specific issue.

In the case that the checklist is used in a brainstorming session, the questions arevtitaalin
cards and these cards are randomly selected while discussing a certain problem. Alternative all
guestions are placed on a board that the group or the individual performing brainstorming can see.

A typical checklist is shown bellow.

Tablel: Ty pi cal Osborneds Checkl i st

Other uses? | New ways to use as is? Other uses if modified?

Adapt? What else is like this? What other ideas does this suggest? What could | coy
there any past offers?

Modify? New twist? Change colours, motion, oddaste, form, and shape? Other chang

Magnify? What to add? More time? Greater frequency? Stronger? Higher? Larger? Tl
Heavier? Extra value? Plus ingredient? Duplicate? Multiply?

Minify? What to subtract? Smaller? Miniature? Lower? Shorter? Light®plit up?

Understate? Less frequent?

Substitute? | Who else instead? What else instead? Other ingredient? Other material”
process? Other approach? Other tone of voice? Other time?

Rearrange? | Interchange components? Other pattern? Other layouter Gdguence? Chan
place? Change schedule? Earlier? Later?

Reverse? Opposite? Transpose positive and negative? Reverse roles? Upside down]
out?

Combine? Blend? Alloy? Combine units? Assortment? Ensemble?

Source: Better Product Design, Institutef Manufacturing, University of Cambridge, dine
http://www.betterproductdesig.net/tools/comcept/osborne.htm

Osborne's checklist in the form above is also known as SCAMPERitute, Combine, Adapt,
Modify/Minify/Magnify, Put to other uses, Eliminate, Reverse/Rearrange.

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin®n
http://www.betterproductdesig.net/tools/comcept/osborne.htm

1.1.1.1C. Multivoting

Multivoting as Affinity Diagrams and Osborn's Technique is another brainstorming method. In
Multivoting a structured series of votes by a team are cast in ordarmmandown a broad set of
options to a few ones. The way that the method works is described as a series of steps bellow.

Step 1:A list of items is generated.
Step 2:Similar items are combined into groups that the participants of multivoting agree upon.
Step 3:Each item is then numbered.

URENI®
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Step 4:Each participant silently chooses ethé@d of the items.

Step 5:Votes are cast for each item.

Step 6:The items with the fewer votes are eliminated. This can be done easily having in mind the
following table.

Group size (number of people) Eliminate items with less than "x" votes
4105 2
61to 10 3
10 to 15 4
15 or more S

Step 7:The process is repeated with the remaining items if it is required to have an outcome of a
specific number of items.

Source: American Society for Quality, "Evaluation and Decisidaking Tools: Multivoting”, On
line http://www.asq.org/learaboutquality/decisiormakingtools/owerview/multivoting.html

1.1.1.2 Case Studies - Examples

Brainstorming Case Study 1:"Using brainstorming to test a new wsibe"

One of the world's leading consulting firms wanted to redesign its Web site to align with a new
marketing program. The firmeeded to understand whether new concepts for the site successfully
communicated that in addition to its core technology offerings, it offered a broad range of strategy
consulting services.

Brainstorming was used with senior business executives tchtesietv site concepts. During the
in-person sessions, a general discussion of consulting firms, led exposed executives to the new site
concepts, and gathered reactions to various competitor sites.

Brainstorming exposed several aspects of the new site misnteat needed refinement before
launch. Comments from executives showed the importance of clearly communicating the role of
the Web site as a complement to the existing sales process. In addition, the sessions highlighted the
need for industry specificontent.

Brainstorming Case Study 2:"Using brainstorming to find out about low sales"

A national department store chain was seeking to understand why its private label brand of clothing
wasn't selling well to teen boys. In order to achieve this, bramsig sessions were conducted in
store.

Mini-groups of teens were recruited to meet in the store's conference room for a preliminary
discussion of fashion preferences, shopping/purchase behaviours and brand/store preferences. Eacl
group was then taken the young men's department for a walk through where they were asked to
browse the department making notes about their reactions to brand selection, displays, layout,
overall appearance and feel of the department. In order to eliminate bias, the statsslgivel

brand was never singled out as the focus of the research. Respondents were then convened for in
aisle focus groups to discuss their observations.
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Results of the research led to a total revamping of the department's private label shop including
aisle width, signage, product displays and merchandise offerings.

1.1.1.3 Brainstorming Tool from Urenio

Group brainstorming can be conducted using a file created by Urenio Research Unit.

Using this file one must note that it is really intended forlwséhe group leader and not only is a
tool for gathering the ideas generated by the group but also has some means of preliminary
selection of the best idea of the ones presented.

1.1.1.4 Consultants - Experts

1 Brainstorm network

(http://www.brainstormnetork.org/consulting.html Brainstorm Network & Associates are
available to provide consulting in many areas of product innovation and marketing, including
brainstorming training.

1 Agency Consulting Group Inc
(http://www.agencyconsulting.com/displayLink.asp?linkID=6)

1 Begley Consulting(http://www.begleyconsulting.com/index.html)
The firm offers brainstorming sessions for generation of new ideas.

1 Turner consulting Group (http://www.turnerconsulting.com/ingétml)

Adventure Associateqhttp://www.adventureassoc.com/consulting.html)
The firm offers creative brainstorming sessions in house for idea generation purposes.

1.1.1.5 Software Tools

http://www.paramind.net/

ParaMind software is a serious yet fun program that operates on the principle of generating new
text from text. It is totally configurable and can be used to logically expand any idea. It comes with
a database of 500 related word chains, and more can added.

http: //www.infinn.com/toolbox.html

Brainstorming Toolbox is a tool for better brainstorming, creative thinking, lateral thinking,
creativity and problem solving. It improves ability to brainstorm either alone or in groups by
bringing preactive brainstorming ahlateral techniques at one's computer. There is a frezy0

trial version of the software available.

http://www.mbaware.com/mbaware/min20staned.html
MindManager software is software that helps to organize and visually communicate ideas using a
widely used technique called "Mind Mapping".

URENI®
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http://www.randomwordgenerator.com/

Random Word Generator software, is a software that allows the user to generate random words
from a long list of common words called the "Brainstorming Toolbox". So it can be used to
generate ideas by inserting a single word expressing the problem.

1.1.1.6 References

1 "ldea Generation Tools: Brainstorming, Affinity Diagrams, and Multivoting”
(http://www.qualityhealthcare.org)nstitute for Healthcare Improvement, Boston, MA, USA,
2003

1 "Osborne's Checklist"hftp://www.betterproductdesign.net/tools/concept/osborné,Baod
Design Practice Program, Institute for Manufacturing & Engineering Design Center,
University of Cambridge, UK, 2004

1 Mind Tools "Brainstorming: Generating Manyéical Ideas"

(http://www.mindtools.com/index.html)

1 Osborne A, "Applied Imagination: Principles and Procedures of Creative Problem Solving”,
Scribner, New York, 1957

1.1.2 Competitive Intelligence

A Competitive Intelligence Program (CIP)is "a formalised, yet continuously evolving process by
which the management team assesses the evolution of its industry and the capabilities and
behaviour of its current and potential competitors to assist in maintaining or developing a
competitive advantaggPrescott and Gibbons 1993).

Competitive intelligence uses public recourses to find and develop information on competition,
competitors and market environments so that to produce new product ideas than can give an
advantage against these competitors. Ressuirom which information about the competition can

be drawn usually include the following.

1 Government Agencies.They can produce valuable data, but getting the information is
usually very time consuming.

1 Online databasesFaster method for obtaining orimation but more expensive than others.
Drawback is that databases do not contain information that has not been released or included
in the online reports.

1 Companies and investment community resource§ome information can be available from
the competitre companies and can be obtained either by contacting the company directly or
by contacting investment community sources.

1 Surveys and Interviews.Surveys can produce large amount of data about the competition
and interviews can give mdepth perspectivedsom small samples.

1 Drive - by and on- site observationsData can be collected from competition retail outlets,
fairs and seminars where usually state of the art new products are on show.

1 Competitive benchmarking. This kind of benchmarking can be usewl compare one's
company or business against the competition.
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1 Defensive competitive intelligencelt is used as a means to present one's company to the
competition.

1 Reverse engineeringAcquiring competition products and analysing their quality, features,
costs, etc can yield invaluable information.

Effective implementation of a CIP requires not only information about the competitors products but
also information about the market trends in existence, the technological advances available, the
economic condibns in hand and the legal and regulatory mandates in force. Only when the above
factors are taken into account, new product ideas can be generated from the information gathered
on competitor products that can give a competition advantage against them.

It is important that all raw data is evaluated and screened for accuracy. {0bebkéng and cross
reference must always be in mind of those that perform a CIP. Miscalculations and assumptions
made about the competitor's products can lead to false nelgbiideas that usually fail miserably

after their full development.

The four main steps in designing an effective CIP are: Setting up the system, collecting the data,
evaluating and analysing the data and disseminating information and respondingds. quese
are described bellow.

1. Setting up the system:The first step requires the identification of the types of vital
competitive information, identifying the best information sources and assigning someone to
manage the system. In the case of SME's, which usually cannot afford a formal competitive
intelligence officer, specific executives must be assigned to watch specific competitors. So
when someone needs information on a particular competitor will be able to contact the
executive assigned to him.

2. Collecting the data: Data must be collected on a continubasis from the field i.e. from the
sources mentioned above.

3. Evaluating and analysing the data:ln this step, company managers check the data that they
have collected for validity and reliability. Then they interpret the results organize them so
users carfind what they need more easily.

4. Disseminating information and responding: Key information is then sent to decision
makers and managers. All inquiries are hopefully answered and all the people involved have
adequate information about the competition whoéneis. Based on the information gathered,
managers can also interpret the competition moves if any and his response to company moves.

Source: Malhorta Y. "Competitive Inteligence Programs: An Overview", 1996, Brint Institute, On
line: http://www.brint.com/papers/ciover.htm

1.1.2.1 Improving CI Capabilities

The way a company conducts competitive intelligence can always be improved so that the
maximum results are obtained from suchracpss. Improvement can occur by following and
implementing the five stepamethods that are given bellow.

1. A ClI plan should be created. Such a plan should contain objectives, strategies and tactics and
maybe a small roadmap on how to go about to corahatimanage CI.
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2. Competitive Intelligence should be taken outside of product management. One must consult
experts that the company already has. Help from sales, customer service, field operations and
employees can be very valuable. In this way one can olstBarmation that can help on
product development and form strong inneompany relationships.

3. One should be creative with external tactics. For someone to get as much information about
his competition as possible, he must develop creative ways foniigiati. Some of the ways
that can be implemented are mentioned in the description of CI.

4. A Competitive Development Matrix should be created. Such a matrix can be of the form of a
combination of the Cl Tool and the CI File given. (See the two files failget

5. One must conduct competitive intelligence ethically and legally. To do that one should follow
the ten Cl commandments.

T
T
T

E

| will not lie when presenting myself to the competition.

| will observe the company's legal guidelines set by the legal department

| will not tape- record a conversation without the permission of the pergamsons
involved.

I will not bribe.

| will not plant listening- recording devices.

| will not deliberately mislead anyone in an interview.

| will neither give nor obtain pricinformation to the competitor by unethical means.
I will not swap misinformation.

| will not steal a trade secret.

| will not press someone for information knowing that this action may jeopardise that
parson's job or reputation.

1.1.2.2. Case Studies - Examples

Competitive Intelligence Case study 1'Discovering the launch date of a competitive product".

A client of a competitive intelligence consultancy based in the UK wanted to know the date of the
launch of a new competitive product. The client urestion was not ready to launch his new
product and did not want to lose his share of the market from a new emerging competitive product.
Having the information of product launch, would allow the client to launch a couptaslicity
campaign so that theffect of the new product advertising campaign would be much smaller and
therefore his market share would not suffer as much. The consultancy discovered the new product
launch date directly or otherwise and by interviewing the following group of people.

T
T

Journalists: since they would have this kind of information for publicity reasons.
Members of the competitors PR agency or advertising agency: since they undoubtedly
have this kind of information since they are the ones managing the new product's
promotian and advertising.

Packaging suppliers: since they would have information on changes of production runs
and so a new product launch date could have been estimated.

Supermarket managers: since they would have been warned to reserve shelf space for
the new poduct.

All of the above are people that they did not realize the sensitivity of the information involved and
so did not compromise the competitive intelligence program that was under way.
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Competitive intelligence Case Study 2'Establishing aompetitor's capabilities".

A big electronic parts manufacturer wanted to know about a competitor's warehouse handling
capabilities, and from that, estimate the market demand for the competitor's product. The
information needed was obtained by one of menufacturer managers, who went on a Sunday
morning to the competitor's warehouse and chatted with the security guard of the front gate. The
manager used the following line of questions to discover the information needed plus a lot more.

1 When does the wahouse open for deliveries?
1 Are there enough bays to handle all the traffic?
1 Out of curiosity how many are there?

1 1wander, who else delivers to the warehouse?

By the answers that the manager got, not only he discovered that the demand exceededrtfe handli
capabilities of the competitor and so a market opening was available to accommodate the extra
demand by the manufacturer's products, but also that other companies, with different line of
products that were using the same warehouse, were having protilesasisfying the market
demand.

1.1.2.3 Consultants - Experts

0 Competia Inchttp://www.competia.com/home/)
Competiais the world's premier community for professionals in Cl and strategic planning. It offers
everything, from news to custom coaching modules, to discounts on CI related material, to hosting
the Cl symposium.

U Aurora WDC(http://www.aurorawdc.com/)
The firm is a multifaceted competitive intelligence outsourcing and support bureau. It serves
people and companies in every industry covering every continent worldwide.

U Aware (http://www.competitive-intelligence.co.uk/)
A UK based competitive intelligence consuicy dedicated in helping a company gain and
maintain competitive advantage.

U Richard Combes Associates Ifittp://www.combsinc.com/)
Leader in competitive intelligence consulting and research. Based in Chid&fa

U Cipher Systems Inthttp://www.ciph er-sys.com/)
Leading worldwide consultancy and solution developer fro companies engaged in competitive
intelligence or knowledge management.

U Phoenix Consulting Group Ir{ottp://www.intellpros.com/)
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1.1.2.4 Online Resources

1.1.2.4A. Online CI Sources

U US Patent and Trademark Offi€ettp://www.uspto.gov). It is a noacommercial federal
entity of the US government, whose purpose is to promote the progress of science and to
protect the copyrights of inventors and innovators.

U Search enginénttp://164.195.100.11/netahtml/searcivool.html) of the US Patent image
and text database.

U The European Patent Office webgitetp://www.eurpopean-patent-office.org). Members
of the EPO include all the EU member states plus some BonEuropean counes.

U The UK Patent Officéhttp://www.patent.gov.uk) - An organization devoted to enhancing
innovation and competitive advantage of British firms by granting intellectual property
rights.

U Source for patent and invention documentation seéncip://www.frankilforge.com),

market potential analysis and invention marketing to manufacturers. Specializing in

consumer and leisure markets.

Web site of the patent offig@ttp://www.jpo.go.jp) of the Japanese government.

U Elsevier (http://www.elsevier.com) - Web site of the leading worldwide publisher of
scientific, technological and medical information.

U Business Monitor Internation@http://www.businessmonitor.com)- publishing specialist
business information on global emerging markets. Contains, reavedysis, forecasts and
data. Need to register and some information comes with a cost.

0 KOMPASS (http://www.kompass.com) - excellent source of company data including
management, turnover, address, employees, export sales, product types, trade names, etc.
Some information must be purchased.

U The site of National Institute for Economic & Social Reseditip://www.niesr.ac.uk)
that contains information on microeconomic data in the UK. Also it is very good for
establishing international market trends.

c:

1.1.24B Tools from Urenio Research Unit

0  Technology watch
(http://www.newventuretools.net/toolbox.html?toolwindow=http://193.92.80.99:8081/xeos/dyn
amic/onli/search.xsp) Easy and fast access to research results, and technology information, which
can increase thpotential innovation capabilities of a company.

0  Website that helps SME's
(http://www.newventuretools.net/toolbox.html?toolwindow=http://services.oulutech.fi/vps/ind
ex_onli.html) (Small and Medium Enterprises) to gain access of knowledge through comsortiu

or clusters of technological parks around the world.

1.1.2.5 References

U "Competitive Analysis"
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(http://www.betterproductdesign.net/tools/market/comp_analysis.htm) Good Design Practice

Program, Institute for Manufacturing & Engineering Design Cehiriversity of Cambridge, UK,

Online, 2004

U Malhorta, Y. "Competitive Intelligence Programs: An Overview"
(http://www.brint.com/papers/ciover.htm), Brint Research Institute, 1996

U Prescott, J. E. & Gibbons, P. T. "Global Competitive Intelligence: An Overyi&idbal
Perspectives on Competitive Intelligence, Alexandria, Society of Competitive Intelligence
Professionals, 1993

1.1.3 Conjoint Analysis

In the 1960s and 70s, organizations and academics were looking for a way to understand how
people are takingecisions. They needed to know how people behaved during interviews. Did they
say things on top of their mind or did they say what the interviewer wanted to hear? In their studies,
academics, found that by looking at the ways people made decisions cedilct prhich choices

would be made between products and services. This is how Conjoint Analysis was born. The
analysis produces market models for products and services, which enable companies to either
improve existing products or find ideas for new ones.

To understand how the analysis works, one should describe products according to their attributes
and features. For example a telephone device can be described by its weight, its appearance, its
battery life in the case of cordless phones etc. The anahfss these attributes or features and

asks people to make a choice between same family products of different attributes. By asking for
adequate number of attributes or features, the interviewer can work out a numerical representation
of how valuable eachttribute is to a customer.

Knowing the values of each attribute in respect to customer weight, one can compare one product
to a competitor one and optimise attributes for a new one that the customer will embrace.

Developing a Conjoint Analysis involvése following steps:

1. Choose product attributes, for example, appearance, size or price.

2. Choose the values or options for each attribute. For example in the case of size one can choose
the levels 5, 10, 15 and 20 cm. The more options one chooses failarteathe more burden
will be placed no the respondents.

3. Define products as a combination of attribute options. The set of combinations of attributes
that will be used will be a subset of the possible set of products.

4. Choose the form in which the attriestand the options will be presented, for example, as a
paragraph or as a picture.

5. Decide how the responses will be differentiated. For example responses can be split up
depending on the preferences of the respondents or depending on other charaofettgtics
respondents such as age, location, etc.

6. Select the technique that will be used to analyse the data. There are different models that can
be used such as the RP#/brth model, the Liner model or the Iddbint model. In either way
special software vitten especially for conjoint analysis must be used to perform the statistics.

Source: QuickMBA, "Conjoint Analysis", OHine
http://www.gquickmba.com/marketing/research/conjoint/
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1.1.3.1 Case Studies - Examples

Conjoint Analysis Case Study 1:"Finding out which attribute of some of the breakfast cereals
available in the market is more attractive to customers and therefore which attribute to optimize in a
new cereal development”

The conjoint analysis study that focused on the problem described above was conducted by Sydney
University in Australia, in behalf of a large food company that was considering entering into the
breakfast foods market. The study was conducted using 90epeaptomly selected as interview
respondents. The product attributes and the levels of each product attribute used are given bellow.

ATTRIBUTES LEVELS

1. Brand Kellogg, Sanitarium, Uncle Toby's, No Frills
2. Price (relative to market average) -30%,-10%, +10%, +30%

3. Sugar content High. Low

4. Fibre content High. Low

5. Fat content High. Low

6. Toys inside the pack Yes, No

Using some kind of software that was purchased from an outside source and written especially for
conjoint analysis, thénterview questions were designed based on the attributes and levels given
above and the result data were analysed to yield the following graph of "Relative Influence on
Attribute Preference”.

Retative Influence on Freference

=Gy |
Frice
SUger  —
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=
Toys
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Also three scenarios were evaluated using the same softwdrdata. In the first scenario brand
market share was evaluated when everything else were equal, in the second brand market share was
evaluated considering the realistic prices of the four brands and finally in the third scenario the
potential of a low &t product in the market was evaluated. The results of the analysis are given
bellow.

SCENARIO 1: ALL EQUAL

No Frills Uncle Toby's Kellogg Sanitarium
Sugar High High High High
Fibre Low Low Low Low
Fat High High High High
Toys No No No No
Price(0%-=avQ) 0% 0% 0% 0%
Market Shr 4% 25% 62% 9%

SCENARIO 2: REALISTIC PRICES

No Frills Uncle Toby's Kellogg Sanitarium
Sugar High High High High
Fibre Low Low Low Low
Fat High High High High
Toys No No No No
Price(0%=avQ) -15% -5% +5% -5%
Market Shr 8% 35% 49% 8%

SCENARIO 3: SANITARIOUM WITH LOW FAT

No Frills Uncle Toby's Kellogg Sanitarium
Sugar High High High High
Fibre Low Low Low Low
Fat High High High Low
Toys No No No No
Price(0%=avQ) -15% -5% +5% -5%
Market Shr 2% 19% 31% 48%

Usingthe information above the food company was not only able to pin point the attributes i.e. the
characteristics that customers considered important to a breakfast cereal and therefore focus its
product development on them but also made an estimate of tketnsaare that the company

would gain or lose depending on the attribute(s) that the company would decide to work on during
development.

Conjoint Analysis Case Study 2'Finding out which of the old products to cannibalise in favour
of a new product”

An innovative medical device company had a strong position in their market, but was experiencing
gradual market share erosion and had not launched a new product in years. As they prepared to
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launch a new series of products, important marketing issuescheetie solved- would the new
products cannibalise their already strong position, should the new product series replace or
supplement their current products, how should product options be bundled and priced for value, etc.

Using conjoint analysis as antegral piece of the market research, the strong position of the
company's products was confirmed. Two of the new products offered tremendous value to a
significant segment of customers and could command a premium price. Two other products were
shown to le favoured primarily from their current customer base and, as proposed, did not attract
current norcustomers. By unbundling product features, and pricing them separatelypaded,
low-feature product line could compete in the psSeasitive market egment, while not
cannibalising their current products. The net effect was a 4tnridid product line, with value
pricing, and a very successful new product launch.

Source: Nelson C, "Conjoint Analysis Case Study", Sydney University, -lidm
http://www.futuretoolkit.com/conjcase.htm

1.1.3.2 Consultants - Experts

U Brand Institutghttp://www.brandinstitute.com/index.htm)
The institute utilizes statistical methods such as Adaptive Conjoint Anady$egilitate optimal
marketing decisions based on marketplace information.

U Mangen Researdfnttp://www.mrainc.com/conj_intro.html)

U SpeedBack Market Research and Consultimig:// www.speedback.com/)
The firm is a fulltime research agency specializing in Internet based and interactive market
research methods including Conjoint Analysis, Qualitative Research and Quantitative Research.

1.1.3.3 Software Tools

http://www.tigris -software.com/tigris8.him

TiCon 1.3 is the name of the Conjoint Analysis software that if offered by the company Tigris
Software Systems. A demo is available that allows a complete set of the software features but it
only works for up to 3 attributes and 2 options for eaclbatt.

http://www.sawtoothsoftware.com

ACA, CBC and CVA are the names of the different software programs for conjoint analysis
offered by Sawtooth Software Inc. There is a demo version, which includes the capability of
writing web-based surveys for conjdi analysis. One can build his own questionnaire and analyse
the survey using the local web server installed with the demo program.

http://www.skim.nl/software/Ssd_ACA.html

Home of theACA (Adaptive Conjoint Analysis) software offered by Skim Software Division.
The software includes interviewing, analysis and scenario simulations capabilities. There is a demo
available from the site.

http://www.palisade.com
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The software offered by Palisade is callgtRisk and it isreally an adebn for MS Excel. It
allows users to run probability distributions and Monte Carlo simulations for conjoint analysis data.

http://www.statease.inc
Design Ease 6s the name of the software offered by Stase. With the software a user can ru
Design of Experiment simulations and it is intended for manufacturing, R&D and market research.

1.1.3.4 References

1  Acito, Franklin and Arun K. Jain, "Evaluation of Conjoint Analysis Results: A Comparison of
Methods", Journal of Marketing Research, dgdges 106.12, 1980.

1  Dobney, "Conjoint Analysis"

(http://www.dobney.com/Conjoint/Conjoint_analysis.htm), Dobney Corporation Limited, 2002

1  DSS Research, "Conjoint Analysi€ittp://www.dssresearch.com/conjoint) DSS Research
Co, 2001

1  Faura, Julio, "Contribtion to Webbased Conjoint Analysis for Market Research,"
Management of Technology S. M. Thesis, Cambridge, MA: MIT, 2000.

1 Mangen Research, “Introduction to Conjoint Analysis"
(http://www.mrainc.com/conj_intro.html) , 2002

1 Brigham Young University Marketm Dept, "Conjoint Analysis Tutorial
(http://marketing.byu.edu/htmlpages/tutorials/conjoint.htm)

1  SpeedBack Market Research, >"Conjoint Analysis
(http:/lwww.speedback.com/conjoint_analysis.htm)2002

1 SPSS Inc "Determine Customer Preferences When Planwitly SPSS Conjoint”
(http://www.spss.com/spssmr/conjoint/planning.htm) SPSS Inc, 2002

1  Survey Site Inc, "The Basics of Conjoint Analysis"
(http://www.surveysite.com/newsite/docs/conjointutor.html) , Survey Site Inc, 2002

1.1.4. Delphi Technique

The Delphi Technique was originally developed by Rand Corporation in the late 60's as a
forecasting methodology. As the years passed its purpose was changed to the one of gathering
information and judgments from participants to facilitate problem solvingnplgrand decision

making without physically assembling the contributors. Instead information is exchanged via mail,
email or fax. The technique is designed to take advantage of participants' creativity as well as the
facilitating effects of group involvemé and interaction. It is structured to take full advantage on

the merits of group problem solving and minimize its liabilities. It is a great tool for idea generation
using external experts as well as product definition or product concept development.

The technique requires the presence of a coordinator whose job is to organize requests for
information; information received and is responsible for the communication with the participants.
Mail as means of communication can be used but email and fax caaskethe time required for

the process to be completed considerably. For example for a process using 20 participants a total of
44 days is required for the process to be completed using common mail and4odbyS8 using

email or fax.
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The major steps dhe technique are as follows:

1. The coordinator must identify the issue and prepare the first questionnaire which asks each
participant to start individual brainstorming so that as many ideas as possible to be generated on the
issue in hand.

2. Eachparticipant must respond to the first questionnaire. His / hers ideas must be brief, concise,
and not fully developed. The participant must not try to justify or evaluate his ideas. The first
guestionnaire must be returned to the coordinator anonymously.

3. The coordinator prepares and sends out a second questionnaire, which contains all the ideas
gathered by the first one, and asks the participants to comment on each idea's strengths and
weaknesses and to add some more if possible.

4. The participanteespond to the second questionnaire and send it back to the coordinator.

5. The coordinator prepares and sends out a third questionnaire that sums up all the information
gathered in the previous step and asks for additional information, clarificastmesgths,
weaknesses and new ideas.

6. The participants respond to the third questionnaire and send it back to the coordinator.

7. The process can go on until no new ideas are emerging and all strengths, weaknesses and
opinions concerning the ideastigared are identified.

When all ideas that have been gathered and all their strengths and weaknesses are identified the
exercise is declared finished. The end product is a list of highly evaluated ideas. If it is required the
coordinator can at this poistreen or assess the ideas gathered by using two methods. In the first
method the coordinator prepares a questionnaire that lists all the ideas and asks the participants to
scale each idea by a number of 0 to 10, 10 being the best. The participantadend the
coordinator rating forms and the coordinator compiles the results and finds the best idea that
addresses the issue best. In the second method the coordinator asks each participant to vote for the
top 5 ideas. The votes are returned to the coatdr who measures the results and prepares a
report on the best five ideas.

Sources:
A Cl i ne Hibritization Pt oces s Using Del phi Techni qu
Development, 2000, Ghine http://www.carolla.com/wpdelph.htm
A Randal | B Dur ham, AThe Del phi Techniqueo,

Sep 1998, Odline http://instruction.bus.wisc.edu/obdemo/readings/delphi.htm

1.1.4.1 Consultants - Experts

A Avant Consulting
(http://www.avantconsulting.com/services.asp?serv=SP&desc=36)

1.1.4.2 References

1 Cline A, "Prioritization Process Using the Delphi Technique"
(http://www.carolla.com/wp-delph.htm), Carolla Development, 2000

1 Randal B. Dunham, "The Delphi Technique"
(http://instruction.bus.wisc.edu/obdemo/readings/delphi.htm) School of Business,

University of Wisconsin, USA, Sep 1998

91 Stuter L, "The Delphi Techgue"
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(http://www.premierl.net/~barkonwd/school/DELPHI.HTM)

1.1.5 Morphological Charts

Morphological charts provide a wedtructured approach to concept generation by widening the
area of search for solutions to a defined design problem. It can halediym team to generate a
complete set of alternative design solutions through a systematic analysis of the form, configuration
or functionality of a product.

The chart is a visual way to capture the required product functionality and explore diffagent w

and combinations to achieve that functionality. For each product function there may be a number of
possible solutions. The chart enables these solutions to be expressed and provides the means for
considering alternative combinations. This can helphe éarly visualization of the product
architecture through the generation of different-salutions that no one has before thought about.
When well used it can accommodate a user driven approach to product concept development.

The methodology behind thieermation of such charts is simple. There are three main steps
description of which is given bellow.

Step 1:List product functions or features that are needed to the product. The list should not be too
long but should include the main product functiohgpically the list should not contain more than

10 items. It is useful to list the functions in an order of importance, putting the most important first
and the least important last. Each function listed should be exclusive in regards to the others.

Step 2: List the potential solutions by which each function listed earlier can be achieved. One
should think about new ideas as well as known solutions and all solution should be noted and
expressed visually as well as using words. Any important characteggicsolution should also

be noted. Also a level of generality must be maintained.

Step 3: Draw up a chart containing all possible sdjutions, which will represent the
morphological chart. The chart will include the total solution for the productvdhte made up

from various suksolutions. The total number of combinations can be large so the design team will
need to select the ones that are feasible and producible. Also each solution or combination of
solutions can be named so that it can be efmilyd and evaluated at a later time.

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin@n
http://www.betterproductdesign.net/tools/concept/morph_charts.htm

1.1.5.1 Case Studies i Examples

Case Study 1:Mobile phone concept generation using a morphological chart.

For a widely used and available product as the one of a mobile phone, a morphological chart can be
a very useful tool for finding a quick solution to new product concept generation. The possible
functions of a mobile phone are easily recognized and indlottBng, storage, dialling, display,

power supply, signal reception, signal processing, sound output, extra features, etc. Having these
and more in mind one can easily find solutions. For example in the case of holding possible
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solutions can be stopwattype grip, attached to clothing, gun grip, etc. Inserting all the possible
functions and their solution into a table as the one shown bellow forms a morphological chart from

which a total solution for concept development can be generated.

Table 1: Morphlogical Chart Example for a Mobile Phone

Morphological chart for a mobile phone
Function Options
Holding Stopwatch style Calculator style not held
Storage Pin badge on sleeve on belt in pocket
Entering no Keypad Voice Bar code
Display LED LCD None
Power supply Mains Battery Solar
Signal reception Internal aerial External aerial Cable aerial
Sound output Speaker Earphone
Sound input Internal microphone | External microphone
Extra features Calculator Memory bank Alarm Games
Source: Better Product Design, Qime

http://www.betterproductdesign.net/tools/concept/morph charts.htm

Considering the above morphological chart one possible solution could bkila phone that it is
not held, can be stored as a pin badge, a keypad is used to dial the number, with no display, power
by a battery, with an internal aerial, an internal microphone and with a large memory bank.

Source: Better Product Design, Institutef Manufacturing, University of Cambridge, dine
http://www.betterproductdesign.net/tools/concept/morph_charts.htm

Case Study 2Forklift truck concept generation using arphological chart.

In the case of generating a concept for a product such as a forklift truck to be used in a warehouse a
morphological chart would look as the one shown bellow.

Table 1: Morphlogical Chart Example for a Forklift Truck

Morphologicalchart for a forklift truck
Function Options
Support Wheels Tracks Slides Spheres
Steering Wheels Rails Air thrust
Stopping Reverse power Brakes Blocks
Moving Air thrust Power to wheels
Power Electric Gas Petrol Steam
Lifting Screw Hydraulics
Operator Seat in front Seat in back Standing Walking
Transmission Hydraulic Gears Flexible cable
Source: Kramer Steven, Otine

http://www.mime.eng.utoledo.edu/design clinic/An%200verview%200f%20the%20Design%20Pr

ocess/An%200verview% d620the%20Design%20Process.PPT
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Considering the above morphological chart a forklift truck can be designed to have wheels for
support and steering, brakes for stopping, power to wheels for moving, be electric, use a hydraulic
system for lifting things aha hydraulic system for transmission and having the operator walking
behind the truck.

Source:Kr amer Steven, Naganat han Nagi , AANn Over vi
University of Toledo, Odine
http://www.mime.eng.utoledo.edu/design_clinic/An%200verview%200f%20the%20Design%20Pr
ocess/An%200verview%200f%20the%20Design%20Process.PPT

1.1.5.2 References

1 "Morphological Charts"
(http://www.betterproductdesign.net/tools/concept/morph_charts.htm) Good Design Practice
Program, Institute for Manufacturing & Engineering Design Center, University of Cambridge, UK,
2004

1 KardosG, "The Morphological Method"
(http://www.carleton.ca/~gkardos/88403/CREAT/MORPHO.html) Dept of Mechanical and
Aerospace Engineering, Carleton University, Ottawa, Canada, 1998

1.1.6. Six Thinking Hats

This technique is a very important one in the case of looking of project decisions from a number of
different prospectives. Edward de Bono created the tool in his book "6 Thinking Hats. For someone
to be creative in his decisianaking especially in case$ large project management such as NPD
projects, he must look at problems from 4 different points of views. He must look through the
emotional point of view, the intuitive point of view, the creative point of view and the negative
point of view. The toohelps people to do just that.

The tool can be used during team meetings or by a single person. In the case of team meetings can
be very helpful since it can block confrontations of people with completely different points of
views or thinking styles. Theay the tool can be used is the following.

The thinking styles are divided and sorted according to different colored hats. In particular:

* The represents the thinking that is based on the raw data available. Information for
example on compiion, market place and others is taken into account to make decisions.

* The Red Hat represents people that look at problems using intuition, gut reaction and emotion.
Also represents the activity of understanding other people's emotion (for exampi®nain
customer reactions).

* The Black Hat represents the negative thinking. Bad points of a decision are considered. Also
decisions are looked at cautiously and defensively. Black Hat thinking helps in making more tough
and resilient plans.

* The represents positive thinking. All the optimistic points of view are taken into
account when making a decision. Also all the benefits and values of the decision are noted.
* The represents creativity. Under this hat one can develop creative solutions to a

given problem. The hat is surrounded by a lot of creativity tools that are available for use.
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* The Blue Hat represents control. People assigned to this hat during meetingxdmple
should be able to control planning. If for instance if ideas are scarce then the person assigned to the
Blue Hat must direct the discussion towards the Green Hat thinking or in other words towards
creative thinking.

Source:Mi nd Tool «ing HatS iLx okhing at a Decision-from
line http://www.mindtools.com/pages/article/newTED_07.htm

1.1.6.1. Case Studies - Examples

Case Study: "Decision making abouthe construction of a new office building by a real estate
- Property Company".

The directors of a property company are looking at whether they should construct a new office
building. The economy is doing well, and the amount of vacant office spacki@sng sharply. As
part of their decision they decide to use the 6 Thinking Hats technique during a planning meeting.

Looking at the problem with th)[itHaE. they analyse the data they have. They examine the
trend in vacant office space, which showsharp reduction. They anticipate that by the time the
office block would be completed, that there would be a severe shortage of office space. Current
government projections show steady economic growth for at least the construction period.

With Red Hat thinking, some of the directors think the proposed building looks quite ugly. While
it would be highly coseffective, they worry that people would not like to work in it.

When they think with thé&lack Hat, they worry that government projections may bremwg. The
economy may be about to enter a ‘cyclical downturn’, in which case the office building may be
empty for a long time. If the building is not attractive, then companies will choose to work in
another bettelooking building at the same rent.

With the , however, if the economy holds up and their projections are correct, the
company stands to make a great deal of money. If they are lucky, maybe they could sell the
building before the next downturn, or rent to tenants on-teng leass that will last through any
recession.

With thinking they consider whether they should change the design to make the
building more pleasant. Perhaps they could build prestige offices that people would want to rent in
any economic climate. Alteatively, maybe they should invest the money in the short term to buy
up property at a low cost when a recession comes.

The Blue Hat has been used by the meeting's Chair to move between the different thinking styles.
He or she may have needed to kedpentmembers of the team from switching styles, or from
criticizing other peoples’ points.

Source:Mi nd Tool s, N SiLx okhinmkiarg aHabtesci si on -fr om
line http://www.mindtools.com/pages/article/newTED 07.htm
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1.1.6.2. References

1 Bono E. "Six Thinking Hats", Back Bay Books, 1st Edition, 1999.

1 Creative Thinking, >"How to Use De Bono's Six Thinking Hats to Improve Your Thinking
Skills™

(http://www.buildingbran ds.com/goodthinking/08_six_thinking_hats.shtml) Building

Brands.

1 Labelle S. "Six Thinking Hats"

(http://members.optusnet.com.au/~charles57/Creative/Techniques/sixhats.htmTreativity

Web.

1 Mind Tools, "Six Thinking Hats: Looking at a Decision form all fei of View"
(http://www.mindtools.com/pages/article/newTED_07.htm)Mind Tools, 2004.

1.1.7 TRIZ - Idea generation using a problem-solving tool

Al dea generation for product devel opme
solution was cemted into the field of psychology where the links between the brair
insight and innovation are studied. Methods such as brainstorming arahtkadror were
commonly suggested and used. Depending on the complexity of the problem, the nu
trials would vary. If the solution lied within one's experience or field, such as mechi
engineering, than the number of trials were fewer. If the solution was not forthcoming
the person that performed idea generation would look beyond his expemeniceosviedge
to new fields such as chemistry or electronics. Then the number of trials would grov
depending on how well the person could master psychological tools like brainsto
intuition, and creativity.
Genrich S. Altshuller, born in the fmer Soviet Union in 1926, developed a be
approach, relying not on psychology but on technology. Serving in the Soviet Nav
patent expert in the 1940s, his job was to help inventors apply for patents. He
however, that often he was asked $sist in solving problems as well. His curiosity ab
problem solving led him to search for standard methods. What he found we
psychological tools that did not meet the rigors of inventing in the 20th century.
minimum, Altshuller felt a theorgf invention should satisfy the following conditions:

1 Be a systematic, stepy-step procedure
Be a guide through a broad solution space to direct to the ideal solution
Be repeatable and reliable and not dependent on psychological tools
Be able to access the body of inventive knowledge
Be able to add to the body of inventive knowledge

1 Be familiar enough to inventors by following the general approach to pro

solving.

In the next few years, Altshullescreened over 200,000 patents looking for inven
problems and how they were solved. Of these (over 1,500,000 patents have no
screened), only 40,000 had somewhat inventive solutions; the rest were straighti
improvements. Altshuller more clép defined an inventive problem as one in which
solution causes another problem to appear, such as increasing the strength of a m«
causing its weight to get heavier. Usually, inventors must resort to a-difaded
compromise between the fages and thus do not achieve an ideal solution. In his stui
patents, Altshuller found that many described a solution that eliminated or resolv

il
il
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il

- INTERREG IIIC




NPD Stage 1: Idea Generation 32

contradiction and required no trad#.

Altshuller categorized these patents in a novel way. Insikalhssifying them by industry
such as automotive, aerospace, etc., he removed the subject matter to uncover the
solving process. He found that often the same problems had been solved over a
again using one of only forty fundamental intrea principles. If only later inventors he
knowledge of the work of earlier ones, solutions could have been discovered more
and efficiently.

In the 1960s and 1970s, he categorized the solutions into five levels.

1 Level one: Routine design problesnsolved by methods well known within tl
specialty. No invention needed. About 32% of the solutions fell into this level.

1 Level two: Minor improvements to an existing system, by methods known w
the industry, usually with some compromise. About 45%he solutions fell intc
this level.

1 Level three: Fundamental improvement to an existing system, by methods k
outside the industry. Contradictions resolved. About 18% of the solutions fel
this category.

1 Level four: A new generation that usesngw principle to perform the primai
functions of the system. Solution found more in science than in technology. .
4% of the solutions fell into this category.

1 Level five: A rare scientific discovery or pioneering invention of essentially a
systen. About 1% of the solutions fell into this category.

He also noted that with each succeeding level, the source of the solution required
knowledge and more solutions to consider before an ideal one could be found.

What Altshuller tabulated was thaver 90% of the problems engineers faced had |
solved somewhere before. If engineers could follow a path to an ideal solution, startir
the lowest level, their personal knowledge and experience, and working their way to
levels, most of thesolutions could be derived from knowledge already present ir
company, industry, or in another industry.

For example, a problem in using artificial diamonds for tool making is the exister
invisible fractures. Traditional diamond cutting methodi®ro resulted in new fracture
which did not show up until the diamond was in use. What was needed was a way
the diamond crystals along their natural fractures without causing additional dam:
method used in food canning to split green pepp@d remove the seeds was used. In
process, peppers are placed in a hermetic chamber to which air pressure is incree
atmospheres. The peppers shrink and fracture at the stem. Then the pressure i
dropped causing the peppers to butsha weakest point and the seedpod to be ejecte
similar technique applied to diamond cutting resulted in the crystals splitting along
natural fracture lines with no additional damage.

Altshuller distilled the problems, contradictions, and sohsiin these patents into a thec
of inventive problem solving which he named TRIZ. This theory can be applied tc
generation for product development or at the process of product development, as |
i nventive processes. o0

Author: Glenn Mazur,ldeation International Inc., 23713 Riverside Drive, Southfield
48034 USA

Source ATheory of Il nventi ve Probl em S-bne vi ngc
http://www.mazur.net/triz/
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1.1.7.1 TRIZ Process Methodology

The TRIZ process as any process is governed by a simple and ealsy-step methodology. This
methodology is illustrated in the figure given below.

The main steps of the methodology are as follows.

Step 1:ldentify the problem in hand. lthe case of early product development that would be the
generation of new product ideas according to already set criteria such as customer needs and
desires. In later stages of product development the problem could be a technical, engineering or
design isge that needs solving.

Figure 1: Graphical Representation of the TRIZ Methodology
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Source:i Theory of I nventive Problem-liSeol vi ngo,
http://www.mazur.net/triz/

Step 2:Formulate the problem and create the prism of TRIZ. The problem is analyzed better and a
full description of what is looked for is noted.

Step 3: Search for a previously solved problem. In the case of early product development this
implies performing competitive analysis. Similar products that somewhat satisfy customer needs
can be used as initiatives for new products by changing their characsenisattributes to satisfy
completely customer needs. In later stages of product development, a search in patent offices for
example may reveal a solution to the problem in hand.

Step 4: Look out for similar solutions to the ones already found. Somstiatiaough a single
solution may look to be the best by doing more research a new one could appear that would be even
better one. One should carefully select the solution to the problem in hand carefully after serious
consideration of all of the alternags.
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Source ATheory of l nventi ve Probl em S-ne v i ng ¢
http://www.mazur.net/triz/

1.1.7.2 Consultants - Experts

U Triz Chance Networkhttp://www.triz -chance.ru/triz-chance_en.html)
U INSYTEC (TRIZ training programsjhttp://www.insytec.com/about.htm)
U Elite Consulting (http://www.elite -consulting.com/problem_solving.htm)

U Triz Consulting Indhttp://www.trizconsulting.com/)

1.1.7.3 References
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"Directed Product Evolution”, Ideation International Inc, Santa Monica, CA, 1995.

"The Process for Systematic Innovation”, Ideation International Inc, Santa Monica, CA,

1995

"TRIZ History and Background", Ideation International Inc, Santa Monica, CA, 1995

Altshuller H, "The Art of Inventing (And Suddenly the Inventor Appeared)”, Worcester,

MA, Technical Innovation Center, 1994

1 Braham J "Inventive ideas grow with Triz", Machine Design, Vol. 67 No. 18. October 12,
1995.

1 Kaplan S, "An Introduction to TRIZ: The Russian Theory of Inventive Problem Solving",
Draft. Ideation International Inc, S@nMonica, CA.

1 Mazur G, >"Theory of Inventive Problem SolvirdlrRIZ"< (http://www.mazur.net/triz/),
1995

1 Verduyn D M & Wu A, "Integration of QFD, TRIZ, & Robust Design: Overview &

Mountain Bike Case Study", ASI Total Product Development Symposium, IN&y1995,

Dearborn, Ml, 1995
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1.2 Level Assessment for Stage 1: Idea Generation

Assessment 1 evaluates the ideas generated in Level 1 and both the way and the tools used for idea
generation.

According to the answers a user gives to the questions a G IWOKILL decision is provided
for further progression in the roadmap and specifically to Level 2. In Appendix 1 the template for
Level Assessment is included.
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NPD Stage 2: Idea Screening

Once all viable ideas are gathered and managed, they must be further developed, examined,
prioritised and evaluated so that a single product idea is selected for further development into a
product concept. This whole process is called sengeand is the main problem to solve in this
Level using different tools and techniques.

2.1 Tools & Solutions

Once all viable ideas are gathered and managed, they must be further developed, examined,
prioritised and evaluated so that a single proddet iis selected for further development into a
product concept. This whole process is called screening and is the main problem to solve in this
Level using different tools and techniques.

There are many methods to screen ideas and select the best fumthéordevelopment. Ideas can
be screened against companyo6s mar keting strz:

mi ni mumos, along with key customers and buy
adequate answers toi kewogqulkesttonsn€aoht he fpt g
Als it real 0. Further analysis of such quest:.i

Table 1: Assessing New Product Feasibility

Is it real? Is the market real? Is there a need?
Will the customers buy?
Is theproduct real? Will it satisfy the market?
Can it be made?
Can we win? Product competitive? Differentiation?

Low cost position?
Company competitive? | Industry structure?
Organizational effectiveness?

Is it worth it? Will it be profitable? Is thereturn adequate?

Is the risk acceptable?

Satisfy other needs? Supports compa
Other factors?

Source:Product Development Forum
The main idea screening methods are given bellow.

Screening ldeas Agai nSdrdategi€o mpanyo6s Mar keting

Idea screening against new or 4gvasting company marketing strategies will reinforce company
focus and use of scare company resources. [ n
guideline for action. Such a strategy should cdardihe following.
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1 A definition of the target customer group, either demographically, or by lifestyle or by using

habits etc.

A transl ation of the companyds mission int

A set of product standards such as achievement datirag goal, response to competition,

profits, sales etc.

1 A check list of accomplishments such as marketing spending, R&D spending, product
guality, market positioning, etc.

= =

If any of the product ideas that are screened are not compatible withdhemp any s mar k
strategies, then one can either consider altering these strategies or not pursuing at all a new product
concept development.

Screening ldeas Against Company Sales and Profitability Minimums

Every new product must have the ability ngrate a minimum amount of sales and subsequently
profits. The number of sales and the profit margin depend on the size of the company. For example
large consumer goods companies have an average profit margin of around 60%. This means that for
every itemthey are selling, 60% of its price is profit and only 40% covers the development and
production costs.

If a small company is competing with large ones, knowledge of profit margins and sales
potentiality of the competing companies is essential so thardeide a successful business
strategy. This strategy can be used to screen new product ideas that will be able to compete in a
market.

Screening ldeas Against Key Customers and Buyers

Data, which can be collected along with new product ideas in thesfage of new product
development, can be used to screen ideas. This means that input from customers cannot only
provide new ideas but also the means to screen them.

Managers can get so committed to a product idea and subsequently to a product duatcept, t
sometimes proceed to product development before all customer data is analysed and evaluated. To
avoid this, Qualitative Research and Quantitative Research, can be invaluable tools in evaluating all
data, screening ideas and producing feasible produntepts. Usually both tools are used after a
product concept is selected, to evaluate it against the customers.

2.1.1. Qualitative Research

Qualitative Researchis an original company research tool on a subject such as new product ideas
or concepts, whit is concerned with getting a "feel" for the research topic without doing a
numerical and statistical measurement. One can think of Qualitative Research asdaptim-
interview or conversation with a target of potential users of the new product.

Qualitative Research might not accurately represent the whole of the market and consists of either
focus groups or individual interviews. Focus groups can be a manageable number of potential
buyers or users of products, to which a new product concepésermed. After the presentation

they are encouraged to discuss their opinion of the new product concept with an interviewer and
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with each other. A company can hire a research team to locate an adequate focus group, conduct
such a session and present theults. Otherwise the marketing department of the company can
conduct the whole process more economically. Individual interviews can be conducted with
potential users or buyers of the new product concept or with users of competitive products.

The analysiof the data gathered from Qualitative Research is usually subject to large statistical
errors and cannot predict the behaviour of a market accurately. False analysis of data can be
disastrous for large companies that may invest large amounts of moneynani tdevelop the

wrong product concept. On the other hand, small companies that can recover quickly from actions
taken based on such data can use the research since they have low product development budgets
they are closer to the market and the custerard they usually have small turnaround times.

Since Qualitative Research is based on interviewing a target group of potential users of a product
about the product concept, it really is a market research tool. As a market research tool, using a
market rsearch plan and specially designed questionnaires can perform it. In the past Qualitative
Research interviews were conducted in person and face to face. Nowadays there is a sl in on
interviewing using the Internet.

2.1.1.1 Case Studies - Examples

Case_Study:"Using Qualitative Research to identify market segments and new product solutions
for customers”

Company X used Qualitative Marketing so that it could determine the unnervegriagty
opportunities for the company's technology, understhagriority segment, as well as its business

and product requirements to provide direction for product development and marketing and establish
the scope of opportunities for submission for next round funding.

Performance of Qualitative Marketing mealttthe company conducted Qualitative Research of
the company's beta sites and prospects, identified and interviewed the influencers, and analysed the
findings and provided the results in report format.

The results of such an activity accomplished thiofahg:

1 Determined the best segment to target. Expanded the segment beyond a narrowly defined
industry segment approach.

1 Identified five applications that the target customer needs. This included finding 28 areas of

problems that the company's productidaolve.

Established the trends that affect the target customers buying behaviour.

Located seven influencer groups that reach the target audience.

= =4

2.1.1.2 Consultants - Experts

Association for Qualitative Researtttp://www.aqrp.co.uk/)
The associatio represents people involved in qualitative research providing, help, tools and ways
of communication for those that use the technique.
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2.1.1.3 Software Tools

http://www.hostedsurvey.com/
The creators of the web site offer the creation elilm@surveys for every use.

http://mww.myformsonline.com/

The web site offers the creation of survey forms that can be used for Qualitative Research or other
market research and have them submitted faimenfilling for 30 days for free. After that period

one can collect the results or it can install the software into a local server for a small fee and keep
the research going.

http://www.surveymonkey.com/home.asp?bhcd2=1041881504
SurveyMoney.com offers low cost dine software that allows a user to dgsia Qualitative
Research survey and analyse the results based on the data collected during the survey.

2.1.1.4 References

1 Bocrec G, "Qualitative Methods Workbook"

(http://www.ship.edu/~cgboeree/qualmeth.html) Shippenberg University, Pennsylvania,

USA

1 CCH, "Qualitative Research"

(http://www.toolkit.cch.com/text/P03 _3130.asp)CCH Business Owner's Toolkit, 2002

1 Hoepfl Marie, "Choosing Qualitative Research: A Primer for Technology Education
Researchers” (http://scholar.lib.vt.edu/ejournals/JTE/v9nl/hoepi.html), Journal of
Technology Education, Vol. 9, No 1, 1997

1 InfoSpan Inc, "Qualitative and Quantitative Techniques"

(http://www.infospan.ca/qualquan.htm), Info Span Inc, Marketing Research Professionals

1 MayersM. D, "Qualitative Research in Information Systems"

(http://www.qual.auckland.ac.nz/), Department of Management Science and Information

Systems, University of Auckland, New Zealand, Feb 2003

1 Norris J, "Qual Page: Resources for Qualitative Research”
(http ://lwww.ualberta.ca/~jrnorris/qual.html) , 2002
i Schostac John, >"An Introduction to Qualitative Research”

(http://www.uea.ac.uk/care/elu/Issues/Research/Res1Cont.htmlSchool of Education
and Professional Development, University of East Anglia, UK

2.1.2 FMEA (Failure Modes and Effects Analysis)

Nowadays customers are placing increased demands on companies for cheap high quality and
reliable products. As products become more and more complex, quality and reliability is getting
very hard to be maintained Inyanufacturers. In previous years reliability and quality was achieved
through extensive testing at the end of the product development process. The challenge was to
design reliable and quality products from the beginning of product development and lgraatic

the early stages of product idea selection and product concept development.
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FMEA (Failure Modes and Effects Analysis) is used by many companies as their central pillar

of their design process, since it addresses in a big way the challengenegrtibmve. FMEA can
provide a structured approach to the analysis of route causes of product failure, the estimation of
the severity of impact to the product, and the effectiveness of strategies for prevention. The output
of the analysis is the generatiohaction plans to prevent, detect or reduce the impact of potential
modes of product failure. When this analysis is conducted in the second Level of NPD i.e. the idea
screening product concept development, for each generated idea, the selection esttitel that

can result in a reliable and quality product can be achieved.

FMEA was firstly developed by the US military in the 1940's as a tool to improve the reliability of
military equipment. It was quickly adopted by the aerospace industry andttmecdive industry

in the 70's. The analysis can be applied to address several issues such as organizational issues
strategy issues, product design issues, production processes and individual product components.

FMEA cannot only be used in the early sagf product development. During the design and
product development processes updates are made to the product and its components. These change
can introduce new failure modes and it is therefore critical to review some or all of the FMEA
analysis resultby conducting an update to the analysis data.

Source America Society for Quality, FMEA, Oline http://www.asq.org/learabout
guality/processanalysistoolsoverview/fmea.html

2.1.2.1 References

1 "Failure Modes and Effects Analysis Todlittp://www.ihi.org), Institute for Healthcare
Improvement, 2004

1 ASI, "FMEA Roadmap (Design and Process)"

(http://Iwww.amsup.com/fmea/index.htm) The American Supplidnstitute, 2000

1 Crow K, "Failure Modes and Effects Analysis, FMEA"

(http://www.npd -solutions.com/fmea.html) DRM Associates, 2002

1 Robertson A & Shaw S, "Failure Modes and Effects Analysis, FMEA"

(http://technology.infomine.com/enviromine/Issues/cls_ FMEA.hhl), Robertson Geo

Consultants Inc, 2004

2.1.3 Dot Sticking

Dot Sticking is a concept or idea selection tool that engages a wide number of people in the
process. It is a simple tool and easy to administer but does not provide rich feedback on the reasons
or motivations of the people involved in the process. It can be a powerful tool if the target
customers are involved in the process. The tool is extremely useful when there are a lot of potential
or competing ideas on the table. The tool is conductedviiyggeach person that it is involved a

series of colored dots that can be used to indicate preference. The tool's approach can be defined in
five simple steps.

Step 1.Each concept or idea must be presented in a similar way having the same amouiit of deta
so that the persons involved in the process can make their choices without bias. Usually small
drawings of each concept or idea are presented to the persons involved.
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Step 2.The participants must be then selected. The participants can be an intedusi lesign
team or external stakeholders such as target customers or a combination of both.

Step 3.Dots are allocated to each of the participants. Depending on the number of concepts or
ideas these can be 3 to 5. Different colored dots can be usedidate different things such as
performance, functionality, design etc. Participants can use his or her dots to indicate choice, by
sticking them next to the concept or idea drawing.

Step 4.After all participants have used their corresponding dots, fdoteach concept or idea are
summed and the best concept is declared. Also a second round of dot sticking can take place by
selecting the best 2 or 3 strongest concepts or ideas.

Step 5.1t is sometimes helpful and necessary to understand the reafenwvatting or dot sticking.

In this case the participants are required to indicate or note likes and dislikes about the concepts by
using posit notes. This enables the design team to keep strong features of rejected concepts in
mind.

Source: Better Prodct Design, Institute of Manufacturing, University of Cambridge;li®a
http://www.betterproductdesign.net/tools/concept/dot.htm

2.1.3.1 Case Studies - Examples

The following 4 figures are typical examples of concept or product idea drawings to be used in a
Dot Sticking process. As one can see each of the drawing has a number of dot that indicate the
choice of the participants in respect to it. Bellow the drawsagse strong or week features of each
concept are noted for further study of participant motivations to be conducted by the design team.
The concept with the largest number of dots is chosen to be the one that can be further developed.

Figure 1: Dot Sticking Example
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Concept 1 Concept 2

FLA M FC-CR N

fb it e,

Key features: Key features:

* Low cost + Lisry fow cost

+ Shop foor + Simple fo Use

*  Good perforrnancs *  Foor pertorrnancs

Concept 3 Concept 4

Key features: Key features:

* High Hsk Sl but bnown ket
+ Word class performance |+ Lab based but robust

* High gross manain v Tested technolog)

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin@n
http://www.betterproductdesign.net/tools/concept/dot.htm

2.1.4 SWOT Analysis

SWOT Analysisis a very effective way of identifying one's Strengths and Weaknesses, and of
examining the Opportunities and Threats one can face. Carrying out an analysis using the SWOT
framework can help focusing activities into areas wherectimapany is strong, and where the
greatest opportunities lie. By Performing a SWOT analysis, one can use the analysis results to
screen new product ideas against the characteristics of one's company and ultimately its strategic
goals.

The simplest way t@arry out a SWOT Analysis one must write down answers to the following
guestions. Where appropriate, one must use similar questions:

Strengths:

1 What are your advantages?

orth East South West
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1 What do you do well?
1 What do other people see as your strengths?

One mustconsider this from his own point of view and from the point of view of the people he
deals with. One mustn't be modedie realistic. If there are any difficulties with doing this, one
must try writing down a list of the company's characteristics. Somtbeske will hopefully be
strengths!

Weaknesses:

1 What could you improve?
1 What do you do badly?
1 What should you avoid?

Again, one must consider this from an internal and external basts other people seem to
perceive weaknesses that you do not #ge?he competitors doing any better than the company?
It is best to be realistic now, and face any unpleasant truths as soon as possible.

Opportunities:

Where are the good opportunities facing you?

What are the interesting trends you are aware of?

Use€ul opportunities can come from such things as:

Changes in technology and markets on both a broad and narrow scale
Changes in government policy related to your field

Changes in social patterns, population profiles, lifestyle changes, etc.
Local Events

= =4 =4 -8 _9_9_-°

Threats:

What obstacles do you face?

What is your competition doing?

Are the required specifications for your job, products or services changing?
Is changing technology threatening your position?

Do you have bad debt or caibw problems?

= =4 =4 -8 -9

Carrying out this analysis will often be illuminatindoth in terms of pointing out what needs to be
done, and in putting problems into perspective. One can also apply SWOT analysis to one's
competitors this may produce some interesting insights!

Source: Manktelow James, "SWOT Analysis: Discover New Opoortunities. Manage and Eliminate
Risks", Mind Tools, Odine: http://www.mindtools.com/pages/article/newTMC 05.htm

2.1.4.1 Case Studies - Examples

Case Study: "SWOT Analysis on a starting up small consulting business"
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A startup small consultancy business might carry out the following SWOT analysis:

Strengths:

1 We are able to respond very quickly as we have no red tape, no need for higher
management approval, etc.

1 We are able to give really good customer care, as the current small amount of work means
we have plenty of time to devote to customers

1 Our lead condtant has strong reputation within the market

1 We can change direction quickly if we find that our marketing is not working

1 We have small overheads; so can offer good value to customers

Weaknesses:

Our company has no market presence or reputation

We have a small staff with a shallow skills base in many areas
We are vulnerable to vital staff being sick, leaving, etc.

Our cash flow will be unreliable in the early stages

= =4 =4 -4

Opportunities:

9 Our business sector is expanding, with many future opportufotissiccess
1 Our local council wants to encourage local businesses with work where possible
1 Our competitors may be slow to adopt new technologies

Threats:

1 Will developments in technology change this market beyond our ability to adapt?

1 A small change in focus of a large competitor might wipe out any market position we
achieve

1 The consultancy might therefore decide to specialise in rapid response, good value services
to local businesses. Marketing would be in selected local publicatmmggt the greatest
possible market presence for a set advertising budget. The consultancy should-teep up
date with changes in technology where possible.

Source: Manktelow James, "SWOT Analysis: Discover New Opoortunities. Manage and Eliminate
Risks",Mind Tools, Online: http://www.mindtools.com/pages/article/newTMC 05.htm

2.1.4.2 References

1 AWARE, "SWOT Analysis and Value Chain Analysis(http://www.marketing -
intelligence.co.uk/awae/services/swot.htm)AWARE Inc

1 Bartle, P >"SWOT for Transformation"

(http://www.scn.org/ip/cds/cmp/modules/disswot.htm), Community Self Management,

Empowerment and Development

1 Bobete, K "SWOT Analysis- Strengths, Weaknesses, Opportunities and Threads"
(http://www.websitemarketingplan.com/Arts/SWOT.htm)
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1 MFP, "SWOT Analysis"
(http://www.consultancymarketing.co.uk/swot.htm) Marketing for Profits LTD, 2002
1 PstPress, "SWOT Analysighttp://www.psi-press.co.uk/default.asp)2002

2.1.5 PMI Analysis

PMI (Plus / Minus / Implications) analysis is an improvement of the weighting the pros and cons
technique. When one has selected a course of action, PMI is a good method of evaluating this
course. The method can be used in any case when degialong playsa great role in the success

of a project. In the case of NPD it can be used in any Level but can be extremely helpful during
Level 2 where screening and evaluating new product ideas take place and a decision for the best
one must be made.

For the technige to be used a table is drawn having three columns headed Plus, Minus and
Implications. Within the table all the positive and negative points for following a given course of
action are written. Also their implications and outcomes are noted. If the aedsimt obvious

then one can score the table and sum up the scores to see whether implementing the decision anc
taking the given course of action is worth the effort.

A simple example case study of the PMI analysis is given.

Source Mi nd TodlWei ghPMhg t he Pros and-lin€ons
http://www.mindtools.com/pages/article/newTED_05.htm

2.1.5.1 Case Studies - Examples

A young professional is deciding where to litder question is "should she move to the big city"?
She draws up the PMI table below:

Table 1: PMI Example Table

Plus Minus Implications
More going on (+5) Have to sell house®) Easier to find new job? (+1)
Easier to see friends (+5) More pollution(-3) Meet more people? (+2)
. More difficult to get own work
Easier to get places (+3) Less space-B) done? {4)
No countryside-@)
More difficult to get to work?
(-4)
+13 -18 -1
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Source: Mi nd Toolis WeingFhMIli n g t he Pros and-lin€ons
http://www.mindtools.com/pages/article/newTED 05.htm

She scores the table as 13 (PRE3 (Minus)- 1 (Implications) =- 6

For her, the comforts of a settled rural existence outweigh the call of the 'bright-lightsuld be
much better for her to live outside the city, but close enough to travel in if necessary.

Source: Mi nd T o o | Is WeightigMthe Pros rad Cons of a-lin®eci si
http://www.mindtools.com/pages/article/newTED 05.htm

2.2. Level Assessment for Stage 2: Idea Screening

Assessment 2 evaluates the way the generated afiésvel 1 were screened so that a single idea
is produced for further development.

As in Assessment 1 a GO, Hold or KILL decision is issued for proceeding to the next level
depending on the given answers to the questions. In Appendix 2 a template fesmeseof
Level 2 is included.
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NPD Stage 3. Concept Development & Testing

As soon as a single product idea is selected through the process described in Levels 1 and 2, a
productconcept has to be developed so that a complete product can emerge in later Levels of the
NPD Roadmap. So the problem one is forced to face in this Level is the product concept
development and its evaluation. The product concept must be the best fromantatlyis is
accomplished by examining all available concepts for a single product idea.

3.1 Concept Development

When a single idea is selected from many generated ones through a screening process as describe
in Level 1 and 2, a product concept must leeedoped based on this single idea. This product
concept should be an innovative solution that will be sold in the marketplace and produce revenue
for the business. The concept generation process involves the evaluation of several product
concepts all baskon a single product idea.

Product concept generation involves the following:

Definition of target market and customers.

Identification of the competition and formation of a competitive strategy.
Early - preliminary product technical development anditgsscheduling.
Estimation of product development required resources.

Creation of a preliminary business plan.

= =4 -4 -4 -9

All of the above are tasks that are not necessarily performed during the concept development stage.
For example competition analysis atmmpetitive strategy formation should be already carried out
during Level 1. Also in many cases some of the tasks performed in the Business Analysis Level are
carried out now so that preliminary business plans are created. That is why in some cases this le
incorporates the next one where business analysis is carried out.

3.1.1 Controlled Convergence

Controlled convergenceis a nonanumeric tool for concept development right after product idea
evaluation and selection. It helps the designer team togpazkncept by use of a simple matrix. It

was first developed in the 80's by Stuart Pugh. The matrix that is used enables the comparison of
concepts against some gtetermined criteria and provides the structure for evaluation of
alternatives and competingdeas.

The methodology behind the formation of the matrix and the data insertion in the matrix is base in a
number of simple steps that can be easily be followed kspeoialized personal. These steps are
given bellow.

Step 1: One should identify 5 to 10 different concepts for a given product idea. The concepts
should be sketched and some words can be added describing them. If there are less than 5 concepts
available it is advisable that some kind of creative method to besngbdt more can be generated.
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Each sketch representing a concept should be in the same detail as the rest and must communicate
the idea behind it easily.

Step 2: The most crucial aspect of the matrix to be used is the selection of the criteria against wh

the different concepts will be screened. These should reflect deep understanding of the customer
needs, desires and purchasing motivations. Also criteria that reflect internal company needs such as
manufacturing, service, assembly, risk and maintenassces should also be considered. The final

list of criteria should be agreed by all of the persons that make up the design team. Listing the
criteria in a vertical left hand axis and listing the concepts in a top horizontal axis sets the matrix.

Step 3:0ne should choose a concept as the predominant one. It helps if this concept already exists
as a product. Then one should compare all concepts with the predominant one. If the concept is
better or easier than the predominant one then it is marked with @it is worst or harder with a

"-"and if it is similar or same with an "S". For each concept the total number of™#ahd "S" are

added and the number of''is subtracted by the number of "+". Doing this gives each concept a
score number.

step4: It is possible that there are good concepts that suffer from one specific feature. These can be
combined together so that a concept that has no drawbacks can be formed. In this way the matrix
result for the combination of two or more concepts can berbtan the one of the concepts on

their own.

Step 5: The process should be repeated having the resulted from the previous process strongest
concept as the predominant one. In this case new concepts can be added into the matrix.

Step 6: After the compléon of the process one must consider the results carefully and ask for a
team agreement of the outcome. One should look out for a solution that clearly stands out from the
rest.

Source: Better Product Design, Institute of Manufacturing, University of Baage, Online
http://www.betterproductdesign.net/tools/concept/convergence.htm

3.1.1.1 References

1 "Controlled Convergence"

(http://www.betterproductdesign.net/tools/concept/convergence.h@ood Design Practice

Program, Institute for Manufacturing & Engineering Design Center, University of Cambridge,

UK, 2004

1 Pugh S, "Creative Innovative Products Using Total Design”, 1sioBdiPrentice Hall,
1996

1 Pugh S, "Total Design: Integrated Methods for Successful Product Engineering”, Addison
Wesley, 1991
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3.1.2 Risk Management

The product development process is an innovative process and as such it involves a large amount of
risk. Much of this risk can be identified in advance and certain ways of dealing with that risk can be
designed and implemented when the time comes. The new product development process as it is
used nowadays in the form of a roadmap, consisting levels andrassgpoints, incorporates risk.

The new product development roadmap process by itself does not facilitate ways of dealing this
risk. Also sometimes the risk factors are so apparent that are not seen. Imagine looking for ones
glasses that are right underes nose. This is where risk management comes into play.

3.1.2.1 Risk Management Process

Managing the risk in a new product development process is about following a number of steps.
These are graphically shown and discussed bellow.

Step 1:
| Identify risks

v

Step 2:
Analyze risks

+

Step 3: Prioritize
and map risks

v

Step 4:
Resolve risks

-

Step 5:
Monitor risks

7

Stepl & 2: Steps 1 and 2 are part of a planning process. During this process -funohssal

team consisting of people of as many different disciplines as possible think hard of potential
development process problems. During this brainstorming session not emigkttiactors must be
identified but also possible solutions to the problems that might occur.

Step 3:During step 3 one must prioritize risks. For this to be done the following formulae can be
used.
Le=Pe*Pi*L;

Where Ris the probability of th risk event, Pis the probability of impact, :Lis the total loss and
Lcis the expected loss.
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By evaluating the expected loss for all risk events that were identified and analyzed during steps 1
and 2 one can rank risks in order of severity. The lattgemumber of expected loss the most
serious the risk is. By prioritizing the possible risks one can build solutions and plot courses of
action that will if necessary address the most future serious problems first.

Step 4:During this step all risks are moved from the "risk list" that was created at steps 1, 2 and 3
and starting from the most serious ones one by one are dealt with using specific action plans. These
actions plans must tackle the problems before they ochew Gonsist of preventive actions, which
sometimes may require some time before they are truly effective. Also contingency plans must be
formed and be ready to be implemented if the original action plans fail.

Step 5: All risks that were identified mustebmonitored. This must be done because one should
know whether an action plan was successful or not in preventing a risk event from occurring. If an
action plan was successful it should be retired, if not a new one or the contingency plan should be
implemented.

3.1.2.2 Case Studies - Examples

Case Study:"Risk management for Intel's Corp dual processor server".

Using the 5step process for risk management, which is discussed in "Risk management Process”,
the Intel Corp achieved to realize a dual processor server project having all customer requirements
in place.

To begin with, during thesk identification step the Intel's crossunctional team identified three
possible risk events: the inadequate product validation capacity, the high immortality of the new
memory modules and the incomplete requirements of power management features.

Then the team during thiesk analysis stepexamined the identified risk events in two steps:

1 The team listed all the facts that led them to believe that the risk events and their impact will
occur and examined each one to find an increased or decreased likelihood or severity of
eah of the risk event and its impact.

1 Based on the facts the team estimated the probability of total loss for each event.

In the followingrisk prioritization step , the team, managed to prioritize the two main risk events
that the project faced: The higmmortality of the new memory modules and the incomplete
requirements regarding power management features. For the third one, which was the product
validation capacity, it was decided to be managed inactively by monitoring the risk event.

During thefourth step of the risk management process, the team formed action and contingency
plans for each risk event. Such plans included the elevation of the importance and the priority of the
whole project, the diversion of resources from other projects into thismhehe possibility of
planning a later product launch so that risk events could be dealt with as they occurred.

Finally during thefifth step, the team monitored all risk events so that if required the action plans
would be implemented.
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3.1.2.3 References

1 Gitthens G. "Risk Management Practices for NPD Programs”

(http://www.catalystpm.com)Catalyst Management Consulting, 2002

1 Smith G. P. "Managing Risk as Product Development Schedules Shrink", Research
Technology Management, Sepct 1999.

1 Smith G. P. "Managing Risk Proactively in Product Development Projects”, ILPnet

Workshop, Saabee, Valais, Switzerland, Sep 2002.

Smith G. P. "The Risk of Talking About Risk", Product Development Insight, Mar 2003

Smith G. P. "Thirteen Ways to Mismanageu@lopment Project Risk: How to Avoid Those
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Smith G. P. "A Portrait of Risk", Product Management Network, Apr. 2003.

Smith G. P. Merritt G. M. "Managing Consulting Project Risk", Manag@nConsulting,
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Project Management Innovations, Project Management Institution, Vol.6, Issue 4, Dec
2001.
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3.1.3 Force Field Analysis

The Force Field Analysis is tool that uses a creative process for forcing agreement about all aspects
of a desired change. The analysis is used for:

1 Clarifying and strengthening the "driving forces" for change.
1 Identifying obstacles or "restraining fa<' to change.
1 Encouraging agreement on relative priority of factors on each side of the balance sheet.

In the case of product development the analysis can show what path should be taken for a project to
be feasible and can be manufactured. In this d¢hsechanges mentioned are the different
characteristics of a path to be taken. To carry out such an analysis one should do the following.

1 List all forces for change in one column and all forces against change in another.

1 Assign a number to each force folingbeing the weakest) to 5 (being the strongest).

1 Draw a diagram showing the forces for and against change. Also note the size of each force
by showing the assigned numbers next to them.

1 Add up all the numbers in each column and compare the two numbéhne humber
representing the total for change is bigger than the on against change then proceed with the
project.

The above steps of performing the analysis can be easily illustrated by the following example.
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Figure 1: Force Field Analysis Example
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Source: Mi nd Tool s, i F o it dJederskandend the PXassauresy feri aad Against

C h a n g eline http@www.mindtools.com/pages/article/newTED _06.htm

Because forcéield analysiscauses people to think together about what works for and against the
status quo, it helps development team members to view each case as two sets of offsetting factors.
It can be used to study existing problems, or to anticipate and plan more effectively fo
implementing change. When used in problem analysis, feelceanalysis is especially helpful in
defining more subjective issues, such as morale, management, effectiveness, and work climate.

Forcefield analysis also helps keep team members groundeshlity when they start planning a
change by making them systematically anticipate what kind of resistance they could meet.
Conducting a forcdield analysis can help build consensus by making it easy to discuss people's
objections and by examining how &address these concerns.

Source Mind Tool s, i Fio WndeestanBimgethe dPregsures [foy and sAgainst
C h a n g eline http@www.mindtools.com/pages/article/newTED _06.htm

3.1.3.1 References

1 "Force Field Analysis: Understanding the Pressures For and Against Change"

(http://www.mindtools.com/forcefld.htmIMind Tools, 2004

1 "Force Field Analysis" (http://www.gaproject.org/methods/resforcefield.htmiQuality
Assurance Projec2004

1 "Force Field Analysis"
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(http://www.skymark.com/resources/tools/force_field_diagram,a§Ry Mark Corporation,
2003

3.1.4 Relevancy Concepting

Anlt's not e gffcientl managed Isrands ifrequently generate better than 80% of vaiome
20% of users. But here's a lesser known-lnifo An astoundingly high proportion of healthy brands w
low market penetration or an extended repurchase eyoleboth-- track their success to the 80/20 Ry
Because the only way to succeed amalkbrand is to run lean, efficient and focused.

Question: if 80% of $volume of a mature brand is generated by 20% of users...why would a volume
manager allow the lightweights to drive the NPD process? It only takes third grade arithristover the
volume contribution of a frequent user is sixteen times that of moderate/light users and therefore
consumer needs, belief systems and product technologies that really impact volume are the ones 1
the heavyusers of brandsdm which the new brand will draw its sales volume. Ultimately the new prg
concepts created by the 80/20 focus also should be evaluated byuseasyand potential high volun
prospects. Once again, who cares how the lightweights vote?

NPD managers ko know the new brand sales volume wilfrom the introductory launch to the bitter e
of the brand's life cycle- never support the $24,000,000+ A&P spending levels required to maintain
marketing efforts should design the brand to reflect thapacate reality. The consideration shol
influence every phase of the NPD process from the concept development phase onward.

The ultimate reality, for most managers of low budget brands, is the bottom line. For that material
highly compelling reson, focusing concept development on thevdiime 20% user base is the mi
effective way to maximize the productivity of every dollar invested in any new brdaje or small. Foi
low penetration or infrequently purchased brands it's the only way.

The tool concentrates the primary procederdor example, Ré&ngineering Technology exclusively on
the highvolume users within either the category...or...the competitor targeted as the primary sour
which the new brand will draw its volume.

To ferret out heawuser targets that may be as small as 1% of the US adult population, the tool
2000006consumer database to identify the demographics, behaviour patterns and lifestyle characte
homogeneous clusters of the targeted 20% haass. From minehumbing arrays of data crosscu
collections of besbet cluster profiles are generated. Ultimately a half dozen are selected to gene
information that will drive the primary NPD tool selected by managers.

Interviews with respondents recruited to match the selected subsets of heavy users are conducted
the procedure involved in the preferred NPD tool. The effort pinpoints need gaps and perceived def
in existing technology of competitive tipns. Ultimately the new product concepts created by the col
team are also evaluated by heasgers and potential high volume prospects.

Most assuredly it's an elitist effort. For the last time, who cares how the lightweights feel? The adc
pre and post supplements to the standard procedure chosen by NPD managers nearly doubles
completion time. And cost. Perhaps for that reason it's the last NPD Tool Polaris has added to an
array of procedures. But the process that sugddse potential- the Management Tool called "Relevan
Marketing"-- has been a mainstay forstaging small brands for years. Under its direction low penetre
small budget brands like Clorets, Certs, Vivarin, CampBhenique, Blossom Hill and MGallejo typically
project payout of A&P investments in half the time required for traditional mass marketing programs.
Historically the profile of brands attracted to the process has run to low penetration... infrequen
purchase...low margin brandsat must run lean and focus available promotional funds on high vc
prospects. The definition runs from household cleaners to sparkling wines. From PC Notebooks
drugs. Prospective users include financial, discount brokerage and Internet s@etbaps travel cruise
gaming and recreational facilities. 0

Taken from: ARel evancy Conceptingo, +ne
http://www.polarismktg.com/senrelev.htm
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3.1.5 New Tech Commercialization

Over the years some marketers have discovered that it is hopeless to use consumer input to
transform commercial applications of breakthrough technology into appealing products. There were
cases where high tech, first to launch, products based on consprrtenere later on surpassed by

more effective and appealing competitive ones that used the same technology. To avoid and predict
this unpleasant phenomenon, marketers developed a simple tool that opened a window into the
future. 'Commercializing New Techndogy"”, became a good way for NPD managers to peer into

a future world of opportunity and identify revolutionary new product technologies with great
market appeal.

The tool screens the population into "innovation acceptors” and "wait and see" semaddantgit
possible to work with a segment of the market that it is not rejecting a new product concept because
it is based on a new technology. In order to forecast possible commercial applications of
breakthrough technology, the concept development teéatrdevelops a series of presentations of

the core technology. This can be done by using technology prototypes or digital simulators. In both
cases a fully developed product positioning must exist.

Having the prototype applications presentations in hedeam can conduct a qualitative research

by using two persons at a time groups. During the research, functionality asberesfd utilities

can be recognized, important commercial applications of the core technology and gaps or less
important possiblgroduct- concept features can be identified. During the research the consumer
must be perceived as a critic and not as a creator. This characteristic differentiates this kind of
research from other consumer needs and wants product researches.

Theresults of the research is then put through a refinement process in which the benefits or pitfalls
of the new technology and the possible product applications are demystified and decisions on
concept development can be taken without bias by the conceplopment team. One must
remember that the team always is biased towards the new technology that has been developed by
their company or business.

Source: ACommercialising New Technol oghne, F
http://www.polarismktg.com/sencomme.htm

3.1.6 Quicktime Workshop

AWhen cycle time is critical, i nteractive ex
the process of identifying "the next big thing"...improve the quaditythe core concept...build cres
functional cooperation...and create an-imiportant proprietary commitment to subsequent proi
development efforts of the NPD team. It's the equivalent of a home run with the bases loaded.

The tool is typically selectetbr the wrong reasor to save time up front. In the preliminary phases
identifying the NPD concept. And it does save time. Only later does it becomes apparent the proce
the NPD Team to work together to blueprint a concept that (1) placésmais first and (2) input
everyone's ideas into an concept that merits "universairouyBetween the two latent features of t
process, NPD managers eradicate the unanticipated -rewsekredirection problems that can eas
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double product developent time and cost a consideration that makes the 30 day delivery of the cot
seem like small potatoes.

The tool is an updated and significantly more sophisticated version of qualitatively assisted ef
generate new product concepts that md3bNnanagers know as "Focus Groups." The improvements
new dimension to qualitative ideation efforts.

9 Consumer respondents are truly focused on progevant issues by realorld assignments (i.e
keep a contact lens care log / diary, conduct ameae inventory of casual wear apparel, videot
a software installation, testrive a Toyota and a Suburu).

9 Direct eyebalto-eyeball interface between NPD manager (assisted by Polaris moderator) anc
consumers.

9 Interviews of consumers conductied'double dyads*- pairs of interviewers interfacing with pai
of consumers- to facilitate indepth exploration and concurrently eliminate group bias and
too" response.

9 Post interview debriefing objectives include efforts to construct theoretiodels of consume
insights; objective is to encourage a breaéctrum conceptual exploration of opportunity wit
which specific new product concepts occur.

Because the effort places the idea generation responsibilities primarily on individual mefmihersNPD
Team and equips them with both consumer insights and coaching assistance in synthesizing the in
into usefrelevant concepts, the tool generates a wide variety of-funsional perspectives. Which in tu
generate a wider and deepr -- spectrum of new product concepts from which the team collectively
pick and choose.

The process can be completed in less than 30 days. For managers uninterested in rehasharg &reqs
and tacking frivolous gimmicks on existing technologytfplans it's the fastest way to identify legitimate
innovative new product concepts. It's unquestionably the quickest way to develop big ideas that ref
consumer and corporatgide perspectives.

The process is conducted in a thpgmase effort lWwere members of the NPD team define potential prosp
usage parameters and {iméerview assignments to focus respondents...individually participate in |
interviews with prospective users who have beenppogrammed to focus on NPD team issuegnt
reconvene in a workshop in which they share insights and synthesize acquired information into ec
relevant new product concepts.
Members of the NPD Team assume primary responsibility for generating "théigeing" concepts
Polaris contributia to the effort is that of a coach / facilitator and creative resource whose pi
responsibility is to introduce and conduct the process, recruit fnogram consumer respondents;host
the consumer ialepth interviews, assist individual team mensbarmodelling / mapping insights produc
in the interviews in which they participated and moderate the ideation workshop in which model
matrices and new concepts are shared and improved.

Toyota design engineers ride shotgun for target prospedtinformally probe observed behaviour; Ni
marketing and R&D managers interface with skateboarding mall rats to discussxtig-thing in road
footgear. A list of potential applications for productively mixing consumers and NPD managers w(
only slightly shorter than the Yellow Pages. Particularly since the need to meet ever shortening win
opportunity means every manager needs the NPD concept yesterday. And it's that urgency that af
dimension of risk to an already perilous journey.
Because ideas are fuzzy abstractions whose value is difficult to measure, there is an inclination tc
two or three interesting ideas that have been lurking in the back of your mind for some time. It's a
-- and dangerous temptation. Bushun that devil, brothers and sisters. Take the 30 days it takes to ge
a full range spectrum of consurrmymesfirst NPD options. It's critical. Because surveys show it takes |
than a dozen legitimately high potential NPD concepts to producsumeessful new product launch f
package goods. The way to shorten the ideation functions that drive the remainder of the NPD ef
work together to shorten the conceptualisationtimeot s hort cut the quant

Taken from: AQui ckti me Wor kshopo, P olina
http://www.polarismktg.com/senquick.htm
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3.2 Concept Testing

Concept testingis the process of using quantitative methods for evaluating consumer response to a
product idea prior to the actual product development and product launch into a market. These
guantitative methods are usually performed using specific tools, filed supsrgenal interviews

or a combination of all three and aim to evaluate generated product concepts. Sometimes these
methods are used to generate concepts as well.

Concept testing procedures fall into three main categories:

1 Concept evaluations where concepts representing product ideas are presented to
customers or consumers in a verbal or visual way and then they are evaluated by
guantitative methods by indicating degrees of purchase intent, likelihood of product trial
etc.

1 Positioning, which is concpt evaluation where concepts are placed in the same
environment with other similar concepts or actual similar products.

91 Product / concept trials where consumers evaluate a concept then the product and the
results are compared.

Concept testing has been myatimes in the past inadequate as a way to identify and evaluate the
criteria that consumer preferences are based. There are times when most of the concept testing
methods or tools cannot identify the relative importance of the factors governing the way
consumers; markets and market segments react differently to concepts or concept tests. So in these
cases the people carrying the tests did not have all the information necessary to create successful
products specifically tailored to the needs of the custenteor this reason one should be extra
careful about how he conducts a concept way, what kind of tool or method he is using and how he
is using the chosen tool or method.

3.2.1 Quantitative Research

Quantitative Research unlike Qualitative Research(1038) is based on reliable, numerical,
statistical measurement of the total target population. Quantitative Research is distinguished from
Qualitative Research by the large number of people who are questioned and the type of questions
asked. Usually 100 petmpare required to give yes/no answers to a survey to get results that are
95% accurate. For higher accuracies in the order of 97% or 99% samples of 400 to 2000 are
required. Quantitative Research is conducted after a product concept is developedemtdrés f

are explained to potential customers or buyers. This kind of research suits better large companies
that have a lot of money to spent since it is usually quite expensive to implement. Smaller
companies can do a small fiedtudy test in the real mkat instead. For a successful quantitative
research one needs the following three elements.

1 A well-designed questionnaire.
1 A randomly selected sample.
1 Alarge sample.
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The design of a good questionnaire depends upon the elements that will contain and-the well
defined goals or questions to be answered by it. Questions can be set asked using the telephone,
fax, or writing. The Quantitative Research questionnaires areasitnilQualitative Research ones,

but more complex and more information demanding. All information gathered can be interpreted
numerically so that a statistical measurement to be made afterwards. Typical style questions that
can be asked and ultimate goalghe research are given in the table bellow.

Table 1: Quantitative Research Considerations and Questions

Research Considerations Typical Research Questions
What decisions can be based or] Age? Sex? Occupation? Income range? Local
results? Use ofsimilar products?

What information is needed? What competitive products are used?
Screening methods of sample? | Frequency of purchase of competitive product
Size of sample? Ranking of competitive products?

Results analysis method? Competitive produgprice considerations?
Competitive product features evaluation?
Product advertising evaluation?

Market positioning evaluation?

New product concept evaluation?

Purchase intent of new product concept?

All questions should be set in such a way ttaat be understood easily and encourage someone to
be willing to answer them. One should avoid vague -useful background, trick and difficult to
answer guestions.

Once a good gquestionnaire is designed then the target sample of the research musetdeTdate

sample can be a probability one or a 4pwabability one. Probability sampling is when each
customer sampled has an equal chance of being selected for testing. This means that results can
represent equally of the entire target population.-Ni@tability sampling is exactly the opposite

and that is why it can be biased. Small businesses usgrabability sampling due to budget
constraints.

The same budget constraints can dictate and the size of the sample to be selected. The larger the
size tke more accurate the results will be. Also the more reliable the research will be.

3.2.1.1 References

1 CCH, "Quantitative Research'(http://www.toolkit.cch.com/text/P03_3150.asp)CCH
Business Owner's Toolkit, 2002

1 Hopkins G H, "Quantitative Research Desig

(http://www.sportsci.org/jour/0001/wghdesign.htmlIPept of Physiology and School of

Physical Education, University of Otego, New Zealand, 2000

1 Joppe M, "Quantitative Research"

(http://www.ryerson.ca/~mjoppe/ResearchProcess/QuantitativeResearch.htgghool of

Hospitality and Tourism Management, University of Rayrson, Ontario, Canada
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3.2.2 Quality Functional Deployment

Quality Functional Deployment (QFD) originated around 1985 by wéthown Japanese firms as
a tool of new product development or exigt product refinement. Very soon it was adopted by
most large firms worldwide and in the process acquired as many supporters as enemies.

A crossfunctional team of individuals that are responsible of new product development usually
carries out QFD. Therpcess uses a series of matrices to document information about new product
ideas collected or developed and through these matrices one can show a set of new product ideas
and if needed a complete plan for new product. So QFD cannot only be an idea @eeraka
management tool, but also a complete product development tool. This can be seen by careful
examination of the following steps that make up QFD methodology.

Acquisition of product characteristics or product customer requirements.
Development oproduct concepts that can fulfil these requirements.

Evaluation of each product concept.

Derivation of lowlevel product requirements.

Derivation of highlevel product requirements.

Determination of manufacturing process to meet both low and-lengh praduct
requirements.

1 Development of process and quality controls.

= =4 =4 -4 -8 9

As mentioned above a QFD analysis is made up from different matrices. The basic QFD
methodology involves four basic steps containing the identification of customer needs or
requirements ande use of those in the creation of three matrices. All four steps are analysed and
explained bellow.

QFD requires that the basic customer needs or requirements are identified. This identification is the
first step of designing and conducting a QFD anadyst is important that these requirements are
expressed in terms of "what" and not "how". For that reason it is important that marketing
personnel should ask "why" until they truly understand the root requirement of a customer. QFD
can also be used in dua way that the supplier requirements are identified and not the customer's.
(Suppliers and middlemen can also generate product ideas).

Once these requirements are gathered, they have to be organized and prioritised so that it could be
more simple ancekasy their insertion into the QFD matrices. Competitive products must be then
identified by some means of a CIP program and along with the customer needs identified, be
inserted into the first QFD matrix which is called "Product Specification Matrix" fillmg up of

the first QFD matrix is the second step of the QFD methodology and analysis. This matrix can be
used to define customer needs in a mathematical way, analyse competitive products, plan a product
to respond to needs and establish critical attarstic target values for each of the product
requirements.

Thethird step of the QFD methodology helps to identify possible product design characteristics or
specifications to meet the derived product requirements from the previous matrix. Thisohelps t
identify critical product parts or assemblies before product development. This second matrix is
called "Product Design Specification Matrix".
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The fourth and final step of the QFD methodology and analysis is used to identify critical
processes in the pilact development. All the processes concerning the development of the critical
product parts identified in the previous matrix are identified and target values are set as a measure
during the development stage.

3.2.2.1 Case Studies - Examples

Case Studyl: "Product update due to changing customer needs"

A major supplier of medical implements needed to upgrade one of its products because of recent
improvements in associated medications, an increased level of use, and for better infection control.
They found they were losing business because their competitors were already a generation ahead of
their current product.

The team decided to use QFD in order to better understand customer wants and needs. This data
was gathered through numerous one on one is@s/with their medical users. This really opened

their eyes. They could easily tell, even this early in the project, that a product concept, which had
been mandated by management, would not satisfy the customers. They decided to continue
following the proess and see where it led.

Only after completing the produtgvel QFD matrices, did they identify the alternative design
concepts. These were documented, using CAD, to a level, which allowed them to choose one
alternative as being clearly better than thieers at satisfying the customer requirements in a cost
effective way. The selected concept was significantly better than anyone had conceptualised before
the study. It was truly a breakthrough.

The project was completed significantly faster than anyipus, similar project. They were able to
re-orient management's poenception of the product because they could prove that the selected
product concept would satisfy all of the requirements whereas the management concept would not.
Finally, the project ranager states, "The new product was a revolutionary advancement in the
existing technology. This breakthrough was largely due to the insight obtained by the project team
as part of the QFD process.” They credit the process with a lot of their success!

Case Study 2:"Differentiating from competitors"

A major bank was struggling with how to differentiate itself from its many competitors in a
particular market segment. They wanted to either change the way they were performing their
current business or add amovative new service, which would be difficult for their competitors to

copy.

The team, consisting of the regional manager and his direct reports, was brought together to define
in strategic terms what direction their bank should go. Market reseaashperformed and a
number of niches were identified which wanted very specialized services.

After a particularly attractive niche was selected, the team used QFD to convert the benefits desired
by the customers into measurable characteristics of a saffereng. Alternative services were
brainstormed using a structured brainstorming process. These concepts were defined in enough
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detail that they could be objectively analysed. The team used the characteristics of the service
offering to select the concethat would best satisfy the user and business requirements.

The team was able to identify, define, and develop a brand new concept in personal banking. While
the bottorline results are not yet available, the team expects the new service to be acdramat
success.

3.2.2.2 QFD Tool from Urenio

There are two files available that are created by the Urenio Research Unit to be used as a tool and
examples of the QFD matrices. The files can be used not only to see what QFD matrices look like
but also to perfon QFD following the instructions given. The first file can be used to gather
customer requirements for QFD use and the second has three of the most important QFD matrices
ready for filling up. Also instructions are given in the second file. The namée dild¢s are given

bellow.

3.2.2.3 Consultants - Experts

0 QFD Institute(http://www.qfdi.org/)
Non-profit organization that researches and develops state of the art market research tools such as
Quality functional deployment.

U QFD Consultants Inthttp://www.gfd.bc.ca/)
Private sector consultancy that is made up by 14 engineers based in Vancoanada. The firm
provides design, engineering and experience for QFD development.

U QFD Insitut Deutschland EYhttp://www.gfdid.de/en/index.html)
The German QFD Institute is a negrofit organization whose purpose is the distribution and the
understanding of engineering technique known as QFD.

U Quality Associates International Iiflettp://www.qualityone.com/services/qfd.cfm)
U QAI is an international fllservice quality and reliabilitgonsulting firm. Among the
services it provides is QFD as a facilitation quality tool.

3.2.2.4 Software Tools

http://www.qfd2000.co.uk/introductiongfd2000.htm

QFD2000 software is a complete software solution for Quakynctional Deployment. The
QFD2000 software offers easily customisable matrices but also goes beyond this to provide the
extra tools one will need to understand customer requirements and develop products and services to
delight them.

http://www.gfdcapturecom/
QFD Capture software is a complete QFD software tool available from the above website. Along
with the software there are tutorials, case studies and an explanation of the QFD process available.
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3.2.2.5 References

1 Crow, K. "Performing QFD Step B$tep”
(http://www.npdsolutions.com/index.htmINPD Solutions Inc, 2002

1 Katz, G. M. "After QFD: Now What"
(http://www.pdma.org/visions/aprOl/after _qfd.htmWjsions Magazine

3.2.3 Decision Tree Analysis

Decision Treesare very good tools for helping someone to chose between several courses of
action. They can provide an effective structure, which one can lay options and investigate possible
outcomes of choosing these options. Also Decisions Trees can help in thediorafia complete

picture of the risks and rewards associated with a particular project and each course of action
related to it.

Decision Trees provide an effective method of decision making due to the following characteristics.

1 Clearly lay out a probha so that all options can be challenged.
1 Allow to analyze fully the possible consequences of a decision.
1

Provide a framework to quantify the values of outcomes and the probabilities of achieving
them.

1 Help making the best decisions on the basis of existiogmation and best guesses.

A complete example of a Decision Tree, which is used to investigate the perils and rewards of
developing a new product or upgrading an existing one, is given. One can study the exasple
study for deeper understandinigtioe way Decision Trees work.

Source:Mi nd Teoidioa Treefnalysis Choosing Between Options by Projectibiggely
Out c o melisethttp:/Mdww.mindtools.com/dectree.html

Case Studie§ Examples:Drawing a Decision Tree

One can start a Decision Tree with a decision that one needs to make. The first step is to draw a
small square to represent the decision on the left of a large piece of paper. From this squere one
then should draw out les towards the right of the paper for each possible solution, and note that
solution along each line. One should keep the lines apart as far as possible so that one can expand
all possible thoughts.

At the end of each drawn line, one should think aboatdifferent outcomes. If the outcome of

taking a particular decision is uncertain, then a small circle should be drawn. If the outcome is
another decision, another square should be drawn. Squares always represent decisions, and circles
always represent attmes. One should write the decision the square or circle. If one has completed
the solution at the end of a particular line, then this should be left blank.

Beggining from the new decision squares on a diagram, one should draw out lines representing
options. From the circles lines should be drawn representing possible outcomes. Again a brief note
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should be made on each line explaining what it means. This exercise should be made until one has
drawn out as many as possible outcomes and decisions.

An exampe of the resulting procedure is shown in Figure 1:

Flgure 1:
Example Decision Trea:
Should we develop a new

maket reaction
product or consolidate? -
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Source:Mi nd Tool s, A D e c-iChoosing Befiveea ©ptighs lay IPrpjscting Likely
Out c o melisethitp:/M@aw.mindtools.com/dectree.html

Once this procedure is finished, one should review the tree diagram. Each square and circle should
be chalenged so that any solutions or outcomes that were not apparent can be identified. If there are
such outcomes or solutions, they must be drawn.désgary, the tree must be redrawn if there are
parts of it that are too congested or untidy. One should now have identified all the possible
outcomes of ones decisions.

Evaluating Your Decision Tree

Evaluating the tree is where one can work out whiclecaue has the greatest value. One should
begin by assigning a cash value or score to each possible outcome. The estimation should be made
based upon the value of each outcome.

Next one should take a look at each circle and calculate the probability ofoetdme. If
percentages are used, the total must come to 100% at each circle. If fractions are used, these must
add up to 1. If one has data on past events, one may be able to make calculations of the
probabilities. Otherwise one should write down ones bstimates.
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This exercise will provide a tree like the one shown in Figure 2:

Flgure 2
Example Declslon Tree:
Should we develop a new

rnarket reccticn
product or consolidate?
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Source:Mi nd Tool s, i D e c-iChoosing Befiveea ®ptighs lay IPipjscting Likely
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h2. Calculating Tree Values

Since one has worked out the value of the outcomes, and assessed the probability of the outcomes
of uncertainty, it is time to start calculating the values that will help to make ones decision.

One should begin on the right hand side of the tree, and work back towards the left. As one

completes a set of calculations all one needs to do is to note the result. One can ignore all the
calculations that lead to that result from that point and onwards.

Calculating The Value of Uncertain Outcome Nodes

Where one is calculating the value of uncertain outcomes, this must be done, by multiplying the

value of the outcomes by their probability. The total for that node of the tree is the total of these

values

For the example in Figure 2, the value for 'new product, thorough development' is:
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Table 1: Calculating The Value of Uncertain Outcome Nodes

0.4 (probability good outcome) x £500,000 (value) = £200,000
0.4 (probability moderate outcome) x £25,{08lue) = £10,000
0.2 (probability poor outcome) x £1,000 (value) = £200
TOTAL £210,200

Source:Mi nd Tool s, A D e c-iChoosing Befiveea ©ptighs lay IPrpjscting Likely
Out c o melisethttp:/M@daw.mindtools.com/dectree.html

Figure 3 shows the calculation of uncertain outcome nodes:
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Source:Mi nd Tool s, i D e c-iChoosing Befiveea ©ptidhs lay IPrpjscting Likely
Out c o melinetttp:/Mdww.mindtools.com/dectree.html

Calculating The Value of Decision Nodes

When one is calculating a decision node, one should write down the cost of each option along each
decision line. Then by sutatcting the cost from the outcome value that one has already calculated,
will give a value that represents the benefit of that decision.

One should note that amounts already spent do not count for this analysis and should not be taken
into making the desion.

orth East South West
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When one has calculated these decision benefits, one ought to choose the option that has the larges
benefit, and take that as the decision. This is the value of that decision point.

Figure 4 shows this calculation of decision nodes in our example:

Figure 4:
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Source:Mi nd Tool s, i D e c-iChoosing Befiveea ®ptighs lay IPipjscting Likely
Out c o melinethttp:/M@arw.mindtools.com/dectree.html

In the example above, the benefit previouslicalated for 'new product, thorough development'
was £210,000. The estimation of the future cost of this approach is £75,000. This gives a net
benefit of £135,000.

The net benefit of 'new product, rapid development' was £15,700. On this branch théensawe |
chosen the most valuable option, 'new product, thorough development', and allocated this value to
the decision node.

Source: "Decision Tree Analysis: Choosing Between Options By Projecting Likely Outcomes”
(http://www.mindtools.com/dectree.htmMind Tools

3.2.4 KANO Model

The KANO Model, which was developed in the 80's by Professor Noriaki Kano, offers to its users
some insight into the new product attributes, which are perceived to be important to customers. For
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this reason it is a very hpful tool for idea evaluation and extremely helpful for product concept
development. It focuses the attention of the user on differentiating features. It can be a very
powerful tool if all the methodology is followed and a very useful one as a visuatizaol.

As mentioned above the tool is a very useful visualization tool. The model can visualize product
attributes or characteristics and stimulate discussion within the product design team. The model
offers a strong methodology for mapping consumeguaeses. This is done by classifying product
characteristics into three basic types:

1 Threshold / Basic Attributes. Characteristics, which must be present for the product to be
successful. One must note that a customer will most probably remain neutral towards the
product even when improved versions of these characteristics exist.

1 One-dimensional attributes (Performance / linear). These product characteristics are
directly related to customer satisfaction. As these are improved or their number increases in
a new product, the customer will be more satisfied. In the other hand if these are decreased
in functionality or qality the customer will be dissatisfied.

1 Attractive attributes. Product characteristics that offer great satisfaction to a customer. The
difference between them and the Omkmensional ones is that a decrease in quality,
functionality or number of theseharacteristics will not result in customer dissatisfaction.
These product features are difficult to be identified since they are considered as unexpected
by customers and basic customer needs usually are identified first. Sometimes these product
charactestics are called customer latent needs.

Successful product concept development can either be achieved by a high level of execution of
performance / liner attributes or by the inclusion of attractive attributes into a new product concept.
One should notehat today's customer needs might become tomorrow's expected features as
customer expectations vary over time. The following figure shows the Kano Model in the form of
customer attributes combined with customer satisfaction.
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Figure Kano Model
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Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin@n
http://www.betterproductdesign.net/tools/definition/kano.htm

3.2.4.1 KANO Model Methodology

The Model uses a structured user questioning methodology to characterize different features
attributes and remove any doubts or misunderstood points by making certain that the categorization
of attributes is based on user research. The methodology isoml@ss straightforward can it sis

given in the form of five basic steps bellow.

Step 1.0ne must determine the main features of interest that are to be classified later on. This can
be done by the product design team.

Step 2.A questionnaire must be s@b. The questionnaire must be designed in such a way that the
design team can understand exactly how the customer feels about a certain attribute. This can be
accomplished by asking two questions about a specific feature, a functional one and a non
functional one (i.e. the feature is and it is not present).

Step 3.As with most interviews, a sufficient number of responses must be gathered and an average
response must be found.
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Step 4.Based upon the responses gathered a type of feature can be deténoninegimple look

up table that should be set up. In this case one should note that apart from the attributes that were
described earlier, one could have one or two additional attributes. These can be the "Indifferent
responses” and the "Contradictionpesses".

Step 5.All features must be plotted into the Kano graph to provide a visual guide to the relative
importance of each attribute to the customers.

The model can be difficult for someone to grasp but it provides useful information about additional
product features apart from those that satisfy the customer wants and needs. As QFD it requires
team involvement since it relates product features with user perceptions.

Source: Better Product Design, Institute of Manufacturing, University of Cambridyeline
http://www.betterproductdesign.net/tools/definition/kano.htm

3.2.4.2 Case Studies - Examples

The following tables show an example of how a questionnaire can-bp gmtgathering customer
product needed features for use in the Kano Model and an example of a simple look up table. The
first one includes a functional and a Almmctional question about a mobile phone characteristic. In

the second one the user can see thdb &Mt is a must for a mobile phone.

1. Like DYS-FUNCTIONAL
Ifthe phone has | 2 pest X =
FINCTIONA. SMS texdt Customer e | ®
FORNM OF —] . 3 Do motoame o a 2
UESTION (353|:|ab|||{\),rJ hawy do requirements N % é s
. s = :
you foel? 4. Can fve nits # % § e Sq g
&, Disliie - o " b 'Y
1.Like 1. Like o | A A A O
- I the phone does | , s
FNCTION. not have SHS text 3 | 2w RI ] X
FORM OF — . 3 D0 motcam =
CUESTON capability, how do S
4. Can e with # = | 3 Donotcaw R | 1 | E
you feel? e G
5. Distibe X §
W | 4 Can liee with it R | | | E
5 Dislike R rR |[R] 1 |0

0= Cne disrensonal orfiear fatues €= Expected featues
1= indlffemnt Epons R = everml (imonssEnt eEpons)
A = Atfactive Batues Q= Questonable mspons

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin@n
http://www.betterproductdesign.net/tools/defimm/kano.htm
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3.2.4.3 References

1 Kano S. Seraku N. Takahasi F. Tsuji S. "Attractive Quality and Must Be Quality. In the
Case of Quality", Book series of International academy for Quality, Volume 7, Quality
Press, 1996.

1 Special Issue on Kano's Methods tdmderstanding CustomeDefined Quality, Center of
Quality Management Journal, Volume 4, No 4, 1993.

3.2.5 Weighting and Rating

Weighting and Rating (W&R) is the simplest and most commonly used method or tool for
concept selection or product idea setat The tool is very easy to understand and apply but it
demands very reliable information to be truly effective. The tool can be very good to show front
runners in terms of concepts or ideas, but since it is numerical it is very dangerous if somebne is
open minded because it tends to show only one right solution to a given problem. Also the tool is
very sensitive to small changes and can be easily be used in the wrong way since it is very easy to
"cook the books". The tool can be conducted if onlevid the next four steps.

Step 1.0ne should list all the important features of the product that have been determined during
the product definition phase and from any other criteria against which competitive solutions can be
judged.

Step 2.Some of the features that are listed in Step 1 are more important in respect to others. So
weights must be assigned to each of the features indicating their importance. Ideally weights must
be considered and assigned in partnership with target customers.

Step 3.Each feature must be scored. Customers and not the design team must do the scoring. This
is done to remove bias.

Step 4.Each score is must then baultiplied by the feature's weight and all the totals must be
summed. The product option or concept with the highest score is the winner of the process.

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin@n
http://www.betterproductdesign.net/tools/concept/weight -rate.htm
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3.2.5.1 Case Studies - Examples

The table bellow is a typical example of how Weighting and Rating tool can be uselkgdting
the best concept for a new car.

Table 1: Weighting & Rating Example

FEATURE IATIRIUTE | i, | womin | mos | o | e
WEIGHT | Soore Tatal S Tatal Snore Tatal Suore Totzl Sore Tatal
-0 [o-10 Ha [o-10 Ha -1 Ha [o-10 G W [o-10 Ha
AP ACITY
Pazzengers 2 3 3 4 15 7 14 3 3 4 &
Lug gage 3 2 3 4 7 7 Fa | 4 12 G 15
Bulkyitermnz 2 1 2 fi 12 il 16 il 16 7 14
PERFORMANCE
Fuel efficien cy 4 7 . 4 16 fi M il 2 fi M
Top speed b 7 1 7 1 5 40 4 2 fi 43
0-E0 b il ) 5 40 4 2 3 M 5 40
COMFORT
Inte rior rim 7 7 49 9 49 fi 42 4 . 5 k4
[oize 2 5 10 il 16 fi 12 4 b 5 10
Drinks holders 2 3 10 9 18 4 & 3 [ 3 10
Fadio - C0 9 5 43 5 43 5 43 5 43 5 43
Drewability 9 9 | fi id 7 63 3 ) fi id
[SAFETY
Lirh ags b 5 40 10 & 5 40 5 40 10 &
LES 7 10 Fi] 10 Fi] 10 Fi] il I} 10 Fi]
Crach morthiness & 5 40 4 T2 G =) 3 A G 45
| 1-1H
Calour 3 fi 3 3 15 3 15 4 M 4 M
Lo rdabiliby 2 fi 12 3 3 fi 12 il 16 fi 12
Drepre ciation 1 9 9 2 2 5 J fi 3 5 J
Wentted  ggq Vet ggq |VSiMel  gag [UEiMel g4 |VRuR 545

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin®@n
http://www.betterproductdesign.net/tools/concept/weigie. htm

As one can see all the features are listed in left hand side of the table and weights are assigned to
each of them. Then scores for each feature is noted and this score is multiplied by the weight to
give a total number. All numbers are then summed to thigegrand total for each product option.

In the case of selecting a car the VW Passat is the winner and so the best product concept.

Source: Better Product Design, Institute of Manufacturing, University of Cambridgelin@n
http://www.betterproductdesign.net/tools/concept/wengle. htm
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3.2.6 Communications Check

A developed new product concept is not the product by itself. It's simply a general representat
producttechnology and its erldenefits. Sooner or later this idea, fuzzy thought or generalized notion
be translated using a certain way so that potential consumers can evaluate it. Typically this tran{
performed in a strategically oriented prodpositioning statement. The problem is, if a product conce
talking "apples" and the target consumer is hearing "oranges," any evaluation of that particular
concept is surely going straight for disaster. One could discard what could havadbenttidea in the Ig
during the idea screening process. Even worse, one could develop an unwanted rappthe requirec
orange that the consumer thought one was promising.

Since communication is an art it's easy for a product concept to be the am®mg, more likely, have leg
than optimal perceptions. Especially if the concept involves general benefits new technology or ideg
by emotional forms of logic. Over the years testing showed that out of eight concepts, one absolutel
give out the intended message and/or strategic content and another two will be significantly less
best. Murphy's Law states that one of the three miscommunications would have been the "great ideq
ifiThe tool , i n its si migtommunicaton afforts of candidatesoprior to ¢ont
testing to determine if the intended selling proposition registered, was understood and accomplis
strategic objectives. Communications that missed the strategic mark are revised and advHreeit
step in the NPD effort. The effort is qualitative. Quick. Inexpensive. And can avoid costly down
mi stdkes. 0

The communication procedure can start at the beginning, developing the communications nece
pinpoint and transfer the concept as it was thought by the NPD team. The procedure uses whatey
are necessary to express, in consumer terminologygeaqghics, the strategic elements of the proc
benefit, supporting technology, tangible features & attributes, performance characteristics, pragmat
of-performance and abstract benefits. Typically the communication procedure depicts a fully et
product concept and this way may take the form of a poster, an image or a set of storyboards. In s¢
even the concept itself may serve as the format conveying its message to the consumer. Al
videotape or CD presentations may be appragriatit in no instance does the communication em
tactical or executional variables.

In instances where the communication must be developed, members of the concept team are briefe
managers who top line product technology, tangible features &uwués, performance characteristi
pragmatic proobf-performance, abstract benefits. Plus profiles and need matrices of the target prosy
In other situations the concept components have already been consolidated by managers into
positioning statement that has been communicated in a poster board;bjréramme storyboard o
videotape. Working with these positioning materials, FTWmOnNe interviews probe concept communicat
efforts to confirm target prospects "got it" at all fodevels: registration of plain te
message...comprehension  of strategic  content... internalization of personally
benefits/utility...rationalization of purchase decision (economic or coherence with personal value
No attempt to evaluate éhconcept's impact on purchase intent is made; the effort would be both pre
and statistically unreliable.

Necessary revisions are recommended to NPD managers and, with their approval, final versior
concept are advanced to the next phaseeoptbject.

Source / Taken from: A Comm Checko, Pol ar tlise
http://www.polarismktg.com/sencommec.htm

2Polaris Marketing
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3.2.7 Concept Screen Software

Once a number of ideas are collected, the next stepsisreen these ideas so that to identify which
one to pursueConcept Screen®is an Internet based screening system provided by Decision
Analyst Inc, which can do exactly that.

Concept Screen® inserts all possible product ideas into a database and then a totZDabbget
audience consumers are asked to review and evaluate these ideas. The outcome of such a review
then goes through a market test called Conceptor to ezahmtmarket strength of the resulting
product concept and finally, a name and a packaging research is done to define the optimum name
and package for the new product concept.

Concept Screen® can be found-lore at the Decision Analyst Inc web site aethddress:
http://www.decisionanalyst.com/Services/concept.asp

3.3 Level Assessment for Stage 3: Concept Development

Assessment 3 evaluates the way the selected product idea of Level 3 was turned into a product
concept so that a new product is produéed further development and how this concept was
evaluated.

As in Assessment 2 a GO, Hold or KILL decision is issued for proceeding to the next level
depending on the given answers to the questions.

In Appendix 3 the template for Level Assessmeiridtuded.
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NPD Stage 4. Business Analysis

Since the company has a great idea for a new product chosen, the product concept has been
developed and the marketisggategy seems feasible, the next step is to check whether the finances
are there to back up such a project. The business analysis level looks more deeply into the cash
flow the product could generate, what the cost will be, how much market sharesdbet pnay

achieve and the expected life of the product. So in this Level the business situation surrounding a
proposed project is checked.

4.1 Tools & Solutions

The evaluation of the necessary financial resources for development of a concept into a new
product can be done using specific tools such as "CBsnefit Analysis" for the calculation of
expected costs and return of investment, "Gannt Charts" for the scheduling of the whole project
from now until product launch, "Critical Path Analysis & PERTr fthe management and
relocation of resources if necessary and "Stakeholder Analysis" for the evaluation of support from
the companies executives, the investors and all the people that can influence the NPD project.

Also in this Level the new product lilgycle must be evaluated since this factor will greatly affect
all above factors of the business analysis.

4.1.1 Cost Benefit Analysis

One of the tools available to select an idea for further development is Cost Benefit Analysis. Such
an analysis can showhether there are the economics to back up the development of the product
concept into a physical product. CBA is really the creation of@#ied Business Plan (BP). A BP

has the following structure.

The executive summary.
The business.

The marketinglan.

The organizational plan.
The production plan.
The financial plan.

= =4 =4 -4 -8 -9

The purpose of creating a business plan is to find and secure financing internal or external for the
product development process or more general for the start up or expansionsofesdwenture.

Since up to product idea screening and product concept development no real money was spend, it is
crucial that a BP is formed before going into development. A BP requires information from
different persons coming from different principlesaocompany. There is no way that a single
person can provide with all the answers needed for the creation of it. The result of a BP is usually
an estimate of whether there will be a profitable return, in this case, to the product development
investment.

URENI®
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Source: Financing Innovation, "Basic Business Plan”, -Ove
http://www.newventuretools.net/toolbox.html?toolwindow=http://onlibrowsemgairifcing
innovationtool

4.1.1.1 Cost Benefit Analysis Tool: "Financing Innovation"

A Business Plan (BP) can be formedlm® using a tool, which can be found under the heading
"Financing Innovation" on the following web site.

http://www.newventuretoslnet

4.1.2 Product Life Cycle

All products and services have certain life cycles. The life cycle refers to the period from the
product's first launch into the market until its final withdrawal and it is split up in phases. During
this period significanthanges are made in the way that the product is behaving into the market i.e.
its reflection in respect of sales to the company that introduced it into the market. Since an increase
in profits is the major goal of a company that introduces a productintarket, the product's life

cycle management is very important.

The product's life cycle- period usually consists of five major steps or phases: Product
development, Product introduction, Product growth, Product maturity and finally Product decline.
These phases exist and are applicable to all products or services from a certain make of automobile
to a multimillion-dollar lithography tool to a oreent capacitor. These phases can be split up into
smaller ones depending on the product and must be caesisddren a new product is to be
introduced into a market since they dictate the product's sales performance.

Product development phase begins when a company finds and develops a new product idea. This
involves translating various pieces of information amecbrporating them into a new product. A
product is usually undergoing several changes involving a lot of money and time during
development, before it is exposed to target customers via test markets. Those products that survive
the test market are thenriotiuced into a real marketplace and the introduction phase of the product
begins. During the product development phase, sales are zero and revenues are negative. It is the
time of spending with absolute no return.

The introduction phase of a product mdés the product launch with its requirements to getting it
launch in such a way so that it will have maximum impact at the moment of sale. This period can
be described as a money sinkhole compared to the maturity phase of a product. Large expenditure
on pomotion and advertising is common, and quick but costly service requirements are introduced.

The growth phase offers the satisfaction of seeing the produebtikethe marketplace. This is

the appropriate timing to focus on increasing the markeeslfathe product has been introduced
first into the market, (introduction into a "virgin" market or into an existing market) then it is in a
position to gain market share relatively easily. A new growing market alerts the competition's
attention.
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When te market becomes saturated with variations of the basic product, and all competitors are
represented in terms of an alternative product, the maturity phase arrives. In this phase market
share growth is at the expense of someone else's business, rathdrettgrowth of the market

itself. This period is the period of the highest returns from the product. A company that has
achieved its market share goal enjoys the most profitable period, while a company that falls behind
its market share goal, must recules its marketing positioning into the marketplace.

The decision for withdrawing a product seems to be a complex task and there a lot of issues to be
resolved before with decide to move it out of the market. Dilemmas such as maintenance, spare part
availability, service competitions reaction in filling the market gap are some issues that increase the
complexity of the decision process to withdraw a product from the market. Often companies retain
a high price policy for the declining products that incretse profit margin and gradually
discourage the "few" loyal remaining customers from buying it. Such an example is telegraph
submission over facsimile or email.

4.1.2.1 PLC Quick Reference

INTRODUCTION PHASE

PRICE High, customers willing to pay premiufor new product
Early adopters.

PROMOTION Limited. Highly targeted promotional efforts aimed
specific customers

DISTRIBUTION Direct (factory to customer) or limited distribution throu
specific strategic partners.

SALES Small team of highly skillegalesmen with good knowledg
of the market.

DEVELOPMENT Focus on time to market and uniqueness.

MANUFACTURING | High expenditure for new production capacity.

SERVICE High level of service for targeted customers.

SUPPORT Direct factory supportEngineering involvement is require

TRAINING Focused on new product features, benefits, differentia
pricing and functionality.

TECHNOLOGY New and innovative.

COMPETITION Limited. May be offering different solution for the sar

problem or applicatin.

MARKET SHARE

Low overall.

GROWTH PHASE

PRICE

10% of market leveli 10% if the brand name is weak a
competition is severe, + 10% if sales are good
competition does not have similar product to offer.

PROMOTION Heavy. Targeted promotions, trasleows, direct mail, sale
seminars, articles and press releases.

DISTRIBUTION Highly skilled. Focused channels with strong technical s
if needed, complementary products and services.

SALES Everywhere possible. Retail shops, telephone, internet.

DEVELOPMENT Complete development. Market penetration is sustained

variations and improvements of the product.
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MANUFACTURING

Addition of capacity and automation.

SERVICE

Local and regional, fully staffed.

SUPPORT Phone support.

TRAINING Transitionto newer version of product.
TECHNOLOGY Newer and leading edge.
COMPETITION New appearing worldwide.

MARKET SHARE

High growth. All out market warfare with competitors.

MATURITY PHASE

PRICE Stable.

PROMOTION Focused on reliability, quality, predictability, new,
enhancements.

DISTRIBUTION Many distributors, alternative channels, offshore sales.

SALES Direct sales focused on-fiolume, high profit.

DEVELOPMENT Focused on cost reductions.

MANUFACTURING

Focused on increasing yield apbductivity.

SERVICE

Distributors take over the service efforts.

SUPPORT Local channels lead support.
TRAINING Competition differentiation.
TECHNOLOGY Aging

COMPETITION Well established.

MARKET SHARE

Predictable market share every year. Limitggbortunities
for quick gains.

DECLINE PHASE

PRICE High compared to the demand.

PROMOTION Limited i no promotion or advertising efforts.
DISTRIBUTION Use of existing channels.

SALES Maintenance and repair orientated for htghh products.
DEVELOPMENT Focused on cost reduction.

MANUFACTURING

No capital expenditures, outsourcing.

SERVICE

High prices on spare parts.

SUPPORT Phone support.
TRAINING None
TECHNOLOGY Old and outdated.
COMPETITION Limited.

MARKET SHARE

Shrinking fast.
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4.1.3 Gantt Charts

Gantt Charts are used to analyze and plan complex projects. Specifically they can be used to plan
the tasks ahead, to schedule all the tasks, to allocate resources and work out the critical path of a
prgect in terms of its required completion date. In this way Gantt Charts can be used to monitor the
progress of a project. All activities sequential or parallel can be at any time checked and remedy
actions can be taken if a project or a specific actiaty fallen behind.

The most common software tool that is used by managers to build and manage Gantt Charts is
Microsoft Project. The steps that are needed for the Gantt Chart to be built are the following.

= =4 -8 -9

Listing all the project activities or tasks atteir duration.
Plotting the tasks onto a graph paper.

Scheduling all the activities.

Presenting the analysis.

A case study of the creation of a Gantt Chart for the development of a custom written computer
project is available.

Source:i Ga rCritar t s : Pl anning and Scheduling-linrdor e (
http://www.mindtools.com
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4.1.3.1 Case Studies - Examples

Case Study:"Planning a custom written computer project”.

Step 1: All the requred tasks or activities are noted. Information of their duration, potential
beginning and whether they are parallel or sequential is noted as well.

Table 1: Activities List

TASK START LENGTH TYPE DEPENDS ON
1. High level analysis Week 1 5 days Sequential

2. Selection of hardware Week 1 1 day Sequential 1
3. Installation of hardware Week 3 2 weeks Parallel 2
4. Analysis of core modules Week 1 2 weeks Sequential 1
5. Analysis of supporting modulel Week 1 2 weeks Sequential | 4
6. Programmingf core modules | Week 4 3 weeks Sequential 4
7. Programming of supportinjf Week 4 3 weeks Sequential | 5
modules

8. Quality assurance of col Week5 1 week Sequential 6
modules

9. Quality assurance of supportii Week 5 1 week Sequential | 7
modules

10. Coremodule training Week 7 1 day Parallel 6
11. Development of accountin Week 6 1 week Parallel 5
reporting

12. Development of manageme Week 6 1 week Parallel 5
reporting

13. Development of manageme Week 6 2 weeks Sequential | 5
analysis

14. Detailedraining Week 7 1 week Sequential 1-13
15. Documentation Week 4 2 weeks Parallel 13

Source:Mi nd Tool s, TRGanhtn@€hantdsSchedul i nglineMor e
http://www.mindtools.com/pages/article/newPPM 03.htm

Step 2: The tasks are plotted onto graph paper. This will produce an untidy diagram as the one
shown bellow.

North East South West
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Figure 1: Plotting the Tasks

Figure 2: Draft Gantt Chart: Example Computer Project
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Source:Mi nd Tool s, TRGanhtn@€hantdsSchedul i nglineMor e
http://www.mindtools.com/pages/article/newPPM 03.htm

Step 3:All activities are scheduled in such awthat the sequential activities are carried out in the
required sequence. Parallel tasks are scheduled in such a way that they do not interfere with
sequential ones.

Step 4:The analysis is presented. This can look something like the chart shown bellow.

Figure 2: Analysis Presentation

Critical Path Analysis: Activities Scheduled on a Gantt Chart

ming of Cone Modules
8. Quality Assurance of Corel Mooules
0. Care Module Training

Llas

mrming of Suppoting Modules
af Supporting Modules
14. Datalled Training

)

Hardwane|Platfarmm

3. Insh:!lzc ficn and

1
l& Crifical path task l'* MNon-Critical path task

Source:Mi nd Tool s, TRGanhtn@€hantdsSchedul i nglineMor e
http://www.mindtools.com/pages/article/newPPM 03.htm
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4.1.3.2 References

9 Durfee W, Chase T, >"Brief Tutorial on Gantt Charts"
(http://www.me.umn.edu/courses/me4054/assignments/gantt. 2OOL3.

f Gannt Charts & Timeline Center, >"How to Draw Gantt Charts"
(http://www.smartdraw.com/tutorials/gannt/tutorial.htn8mart Draw

1 Matthies L H, "Using the Gannt Chart to Plan and Control a Project”, Systemation Inc,
1974.

4.1.4 Critical Path Analysis & PERT

Critical Path Analysis and PERT charts are two very powerful tools that can help a company or a
person to schediel and manage large complex projects. Both tools were developed in the 50's to
manage large defense projects and are used ever since. Critical Path Analysis is similar to Gantt
charts. It can help schedule large complex projects in a way that is famil@aritt Charts. The

benefit of using Critical Path Analysis instead of Gantt Charts is that CPA can identify the reason
behind the delay of a task or activity and very easily relocate resources so that the task can catch up
and be completed on time. Alsd8 allows the user to know the minimum time required for a task

to be completed. This is very handy in the case of accelerated projects since CPA can identify
which tasks can be moved along faster. The main disadvantage of CPA is that the relation of tasks
is not so apparent as with Gantt Charts.

PERT (Program Evaluation and Review Technique) Chart is a variation of CPA. PERT Charts tend
to have a more sceptical approach than CPA in terms of scheduling tasks. For the tool to be used,
an estimation of thehortest possible time each task will take, the most likely length of time each
task will take and the longest time each time will take must be taken into account. A formula is then
used to calculate the time to use for each task. This is given bellow.

Task time = (Shortest time + 4 x Likely time + Longest time) / 6
This is very helpful for getting realistic estimates of time.

Both tools can be used in a series of steps that are described bellow.

Step 1:All the activities of a project are noted alonghtheir respective duration, starting point,
type and dependency as with Gantt Charts.

Step 2:The activities are plotted as a circle and arrow diagram. For example a very simple diagram
for the case study presented for Gantt Charts is shown bellow.

Figure 1: Simple Circle and Arrow Diagram
1 Week
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Source: Mind Tools, "Critical Path PERT Charts", One:

http://www.mindtools.com/critpath.html

Analysis &

Step 3: All the activities sequential or parallel are interconnected using arrows. And the complete
CPA Chart is formed.

Step 4:Using the CPA Chart the steps or activities, which are required so that a goal is achieved,
are identified.
Path dine:

Source: Mind Tools, "Critical PERT Charts",

http://www.mindtools.com/critpath.html

Analysis &

4.1.5 Stakeholder Analysis

The first step irstakeholder analysisis to identify who are the major stakeholders that can affect
positively or negatively a project. For this to be done one should consider the people that are
affected by the work done, the people that have some kind of influence or power over it and the
people that have a specific interest in the successful conclusion of the project. One can see in the
table bellow some of the stakeholders that usually influence a major project.

Table 1: Major Stakeholders Identification

INTERNAL BUSSINESS | EXTERNAL BUSSINESS | EXTERNAL GENERAL
The boss Shareholders Government
Senior executives Business partners Trade associations
Coworkers Suppliers The press
Project team Lenders Interest groups
Customers Analysts The public in general
Potential customers Futurerecruits The community

Source: Mankyelow Rachel, "Stakeholder Analysis & Stakeholder Managemfiinig Support
for Your Products”, Mind Tools, Qline:
http://www.mindtools.com/pagestaie/newPPM 07.htm

One should note that although stakeholders can sometimes be organizations or group of people one
must identify the single person from an organization or a group with whom one can communicate.

The second step in stakeholder analysithe prioritization of the identified stakeholders. Some of
the stakeholders may have the power to block or advance a project. Others may be interested or not.
All the stakeholders must be mapped using a Power / Interest Grid as the one shown bellow.

North East South West
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Figure 1: Power / Interest Grid for Stakeholder Prioritization
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Satisfied Closely

Power

Monitor Keep
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Low

Low Interest High

Source: Mankyelow Rachel, "Stakeholder Analysis & Stakeholder Managemfiminig Support
for Your Products”, Mind Tools, Oline:
http://www.mindtools.com/pages/article/newPPM_07.htm

The position of each stakeholder in the grid can reveal the way one can handle him and what kind
of actions to be taken for him. Specifically:

1 High power / interested people: These areptheple that one should keep satisfied and be
engaged with.

1 High power / less interested people: An effort should be made to keep these people satisfied
but one should not over do it since they tend to be easily bored.

1 Low power / interested people: Thewest be kept inform about the progress of the project.
They can be very helpful in difficult times.

1 Low power / less interested people: These should be kept in a close watch. One must keep
communications with them at a minimum.

The next step in the analgss for the person conducting the analysis to try to understand the key
stakeholders. In respect to that one must know how to approach them, how to communicate with
them, what are their likes and dislikes. The key questions that one should ask hireselfenthies

to understand his stakeholders are:

1 What financial or emotional interest does the stakeholder concerning the completion of the
project?

What are his motivations?

What kind of information will he need?

What is the best way of communicating witim?

What is his opinion about the project?

Who or what can influence his opinion about the project?

If the stakeholder is negative about the project what will win him around?

If the stakeholder is negative about the project and cannot be won arounohbosan
manage his opposition?

=4 =2 =4 _-8_-4_9_-9
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One can manage the understanding he has gained on the stakeholder map-tydiwor-or
example green could be used for supporters, red for critics and orange for neutrals.

Source:Mi nd Tool s, i St a kakehadderdvarrageraentaMingirgy iSeppo& forS t
y ou Pr o flieedhitpg/voww.m@atools.com/pages/article/newPPM_07.htm

4.1.5.1 Stakeholder Analysis Management

In every company small orrige projects such as new product development tend to become more
important as time goes by and people, are more and more affected by them. Some of these people
have the power to get in the way of such projects and others can support them in a big way.
Staleholder management is a process by which one can identify key stakeholders and win their
support. Stakeholder analysis is the first stage of stakeholder management. The analysis helps in the
identification and the visualization of the most important stakkrs. During the analysis one

must brainstorm so that to identify the main stakeholders, he must then prioritize them by power
and interest, and finally plot a Power / Interest Grid. Also the motivation that drives the
stakeholders and the way one can tiem is also analyzed.

Once stakeholder analysis is completed a stakeholder planning must be performed. This is a process
where one can plan how to manage the stakeholders and gain their support for the project or
projects in hand. Stakeholder planniogn be conducted by using a planning sheet by going
through the following steps.

Insertion of information from the Power / Interest Grid.

Management approach planning.

Identification of what it is required from each stakeholder.

Identification of the mesg)es that need to be conveyed.

Identification of the actions that need to be carried out and the way communications should
be performed.

= =4 -8 -4 -9

Good stakeholder management can help a company to manage the politics that sometimes can
come with major projects.

Saurce: Mankyelow Rachel, "Stakeholder Analysis & Stakeholder Managem#fiminig Support
for Your Products”, Mind Tools, Oline:
http://www.mindtools.com/pages/article/newPPM_07.htm

4.1.5.2 Stakeholder Analysis Planning

Once a stakeholder analysis is complete, one will have the needed information to plan stakeholder
communication. Stakeholder communication is crucial because communication will be the means
for successful stakeholderanagement. To start off the stakeholder planning process one must set
up or draw a table such as the one shown bellow.
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Power

Interest

Stakeholder name

Key interests and issues

Current status

Desired support

Desired project role

Actions desired

Messages needed

Actions and communications

Using the table one can go through the process using the following steps.

1 Update the planning sheet using the information in the Power / Interest GridBased on
the information gathered during the stakeholder analysis, one should enter the stakeholder
name, his influence, and his current status (adveaitpporter neutral- critic - blocker).

1 Plan the approach to stakeholder managemenOne should timk about what kind of
help would he need during the course of the project, the time necessary to obtain it and the
way to manage communications and the help provided. Help wit a project could include
sponsorship, advice, expert input, material, qualitytrab etc.

1 Think of what is needed from each stakeholderOne should think about the levels of
support required from each stakeholder, the roles that the stakeholders should perform, and
the actions they should perform. This information should be enterethel "Desired
support”, the "Desired project role" and the "Actions desired" lines of the planning table.

1 Identify the messages you want to get throughAll the messages that need to be
conveyed to the stakeholders to win their support should be noted. Typical messages should
include the benefits in increasing profitability and delivering improvements.

1 Identify actions and communications.Finally one shold identify all the actions needed
for the messages to be conveyed to the stakeholders and the means or ways of
communicating these messages to them.

Source:Mi nd Tool s, AStiaRledmnidreg Pt akheh olgd eline Co mm
Sour ce: Mankt el ow RachieRlanpningiSdkahk e e o | dCeormmBh a c A
Mind Tools, Online http://www.mindtools.com/pages/article/newPPM 08.htm

4.1.5.3 References
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4.2 Level Assessment for Stage 4: Business Analysis

Assessment 4 evaluates the way or ways of financing the development of the selected concept into
a new product and the way the whole project is scheduled in resp@ce tamitations and how the
required resources are located, used or reallocated to fit the project needs.

As in Assessment 3 a GO, Hold or KILL decision is issued for proceeding to the next level
depending on the given answers to the questions.
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NPD Stage 5: Beta & Market Testing

Product testing can occur in all levels of the NPD process. It can take the form of concept testing at
the end of concept development, of prototygoed beta testing at the end of the prototype
development or of final product testing at the end of the technical implementation.

Regardless of the level or phase of the NPD process, the product testing process consists of three
components: the creation aftesting strategy (which often includes the creation of test cases), the
creation of a test plan (which includes test cases and test procedures and the execution of the tests.

The test strategy is a formal description of how a product will be tdsbedhe creation of such a
strategy the testing team must analyze all the product requirements, write the test strategy and
review the plan. The test plan may include test cases, conditions, the test environment, a list of
related tasks, pass / fail cri@iand some kind of risk assessment.

The test plan is prepared by reviewing all the functional requirements of the product. These
requirements can be easily broken down into specific test procedures. The test procedures can
define the test conditions, @ato be used for testing and the expected results. The test plan should
include tests cases or scenarios, which should be designed to represent typical and extreme
situations that may occur during the product's life.

Tests execution is completed, by felimg the test documents in a methodical manner. Test
documents are the results of the test strategy creation and the test plan development. As each test is
executed a record of the test result must be kept in a test execution log. All test results theted in
execution log must be evaluated by engineers and screened against the pass / fail criteria set in the
test plan. Any faults or bugs in the operation of the product should be fixed before the product goes
through the technical implementation and maaotufidang phase. There are cases where faults are

not fixed since they are noted as low importance in the risk assessment prepared in earlier levels of
development. After all tests are completed a summary is prepared and delivered to the project
manager, thejuality assurance manager and the leader of the test team. When all tests in the test
summary are certified then the product takes the go ahead to the next level of development.

5.1 Tools & Solutions

The solution or solutions that deal with beta and mtagtoduct testing vary and cover a lot of
different aspects and issues. One should look into product development testing and the tests that
must be carried out during this stage, he must give extra notice into major market research issues
and he must knowhat kind of tests are available. Also some basic or in some cases specialized
knowledge of prototyping technigues and testing must be in hand.

All the above are discussed in this Level as tools or methods or techniques and the Level aims to
give a sphecal informative point of view of what is available and what can be done to solve the
problem of testing. Apart from that, the most important testing techniques are given bellow.

Unit testing. Unit testing occurs when all product components are tested and the expected test
results are met or their differences are explained and accepted. It involves the testing of the product
as a whole.
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Functional testing. It is a blackbox testing procedureedigned to examine the functionality of the
product. It is performed by specialized test engineers.

Usability testing. During this test the usdriendliness of the product is examined. This product
characteristic is purely subjective and depends onatigeted product erdlser or consumer. User
interviews, surveys, market research results and other techniques can be used to define and analyze
the test procedure and the test results.

Integration testing. Integration testing is the continuous testing of application as new
functionality is recommended. Programmers, engineers and testing personnel usually perform this
type of testing.

System testing.System testing is a black box testing performed by the test team as the complete
product is configured ira controlled environment. The purpose of the system testing is the
validation of the products or application accuracy, its ability to perform all the tasks designed for
and the simulation of real life scenarios.

End-to-End testing. This kind of testingd very similar to system testing since during the test
situations that mimic real life are used. During this test the product or service or application is put
to interact with other components that it will usually be connected to or incorporated witi in re
life.

Performance testing.This kind of testing verifies possible loads, volumes and response times that
the product may be specified to have.

Installation testing. This test examines the way a new product or service can be installed,
uninstalled, upgaded or changed.

Alpha testing. This test takes place when development is near completiorudard or customers
usually perform it and its results can only be used for minor design changes to be made.

Beta testing.As with alpha testing this test is performed by-esdrs or customers. The test is
performed when all development is completed and just before the product or service is launched
into a market.

Source: Better Product Design, Institute of Manufacturingpiwérsity of Cambridge, Ohne
http://www.betterproductdesign.net/tools/concept/testing.htm

5.1.1 Rapid Prototyping

Rapid Prototyping (RP) is widely used in many industries such as aerospace, medical and
consumer products industries and as the name suggests its use is to quickly make prototypes for
communication and testing purposes. RP really refers to a set of technologies that camcailjomat
construct models from CAD data. These models allow developers and R&D teams to quickly make
threedimensional designs of developing products. These models are used to simplify complex
products and can lead to early tooling for manufacturing or ptmdu and early packaging
planning. In this way substantial amounts of time and money are saved since manufacture,
production and preparation of product launch can be developed before the product reaches its final
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form. In addition RP models can do a felngs that usual metal or plastic prototypes cannot.
Simulations on the performance of the product can be run using the RP model and the CAD data.

A very important feature of Rapid Prototyping is Rapid Tooling (RT). RT is the automatic
fabrication of prodction quality machine tools. Tooling for the production of new products is one

of the most expensive steps in a manufacturing process since high quality is required. Tools often
have complex geometries with dimensions of extremely low tolerances. Algantst be hard,

wear - resistant and have extremely smooth surfaces. To meet these requirements tool mold
construction can be very expensive and time consuming. So RP techniques are used to speed up the
process. It is said that RP techniques can redudiegomsts and subsequently product developing

times up to 75%. Rapid tooling can be divided into two main categories: Direct and Indirect RT.

1 Direct Rapid Tooling is when CAD data are used to construct models of tools in the same
way as they it happens ithe case of Rapid Prototyping for products. This technique is
today in the development process.

1 Indirect Rapid Tooling is when RP parts are used to construct molds and dies that are used
to construct the tools.

A usual result of Rapid Prototyping is Rayplanufacturing (RM). RM is the automated production

of products direct from CAD data. Today only a small amount of products are produced in this
way. As new materials and technologies become available, the RM technique will become more
and more used.

RM can be expensive compared to traditional manufacturing processes especially compared with

large mass production runs. For short runs, however, RM can be cheaper since it does not require
tooling. RM is also the best technique for producing custom papoducts, which are tailored to

the customer's specifications. Finally RM can be used when the product geometry is too complex,

or contains internal voids and layered structures.

5.1.1.1 Prototyping Testing

When prototypes are ready, they must go thinouigorous tests, which are divided into Functional
Tests, Customer Tests and Market Tests. Functional tests are divided into two sequential types of
tests: Alpha testing and Beta Testing. A brief description of each is given bellow.

1 Alpha Testing means ésting the product prototype within the company to see how it
performs in different applications. Engineers or scientists do this usually within the R&D
department and if all tests are successful the product prototype moves into Beta Testing.

1 Betatesting is a set of tests that are carried out using potential customers. These customers
test the product prototype and provide feedback to the company of their experience using
the product. The marketing department of a company usually supervises beta testing,
although the results go back to the R&D department for possible refinements of the product
prototype. It is most successful if the potential customers used are heterogeneous, if the
potential application(s) is not fully known, if several decision makemnsh sas high
executives or managers, are involved in purchasing the product and if the opinion leadership
of early adopters is sought.
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Customer Testing can take a variety of forms. One can bring customers into a lab and encourage
them to test the prototypm giving them samples of the product prototype to take back into their
homes and test it. In home placement are common for products ranging from ice cream flavours to
home appliances. For example when "DuPont" developed its new synthetic carpetisiglédn

free carpeting into several homes in exchange for the homeowners promise to report back to the
company, after a certain period of time, their likes and dislikes about the carpeting.

After management is satisfied that Functional and Custdresting provided enough feedback,

then the product prototype is given a brand name and packaging and it is put through a Market
Test. During a Market Test, the new product is introduced into an authentic setting to learn how big
the market is and how consers and dealers react to handling, using and purchasing the product.
In this way not only the product is tested but also the hypothesis, market research and work done in
the early stages of the NPD (mainly the first two stages). A good example of MadteigTis
"ldeaLab", which is a company that introduced new Internet based ventures such as EToys. When
the company decided to launch into the Internet a-masded car buying service called "Cars
Direct", a web site was created as a prototype to test #nkeinfor such a service. This web site

was a live one and monitored-bne market reactions. Through the site four cars were sold in one
evening, a fact that showed the product's potential for strong market acceptance.

In testing consumer products, angqmany should focus on the estimation of four variables: trial,

first repeat purchase, adoption and purchase frequency. A company by testing wants to see whether
these variables exist at high levels. For example one can see that many consumers tryungt a prod
for the first time but few rbuying it. In another case one can see high adoption but very low
purchase frequency (good example of this are frozen foods). The major methods of consumer goods
market testing, from the least to the most costly are dredow.

1 Sales- Wave ResearchConsumers that initially try the product at no cost are offered the
product or a competitive one for up to five times at a slightly reduced price. The number of
customers that select the product again and their satisfaotiands the product is noted.

1 Simulated Test Marketing. 40 buyers are asked to answer questions about brand
familiarity and product preferences. Then they are asked to see commercials of both
competitive products and of the new product and they are giwereynand brought to a
store to make a purchase. The company then notes how many customers have bought the
new product and how many the competitive ones. This is a test of the advertisement's
effectiveness against competitive ones in a simulated trial. @lstwomers receive a free
sample of the product and then are asked to report on product attributes, usage, satisfaction
and purchase intention.

1 Controlled Test Marketing. In this kind of test a research company manages a panel of
outlets that will carry te new product for a fee. The new product company selects the
number of stores and their geographical location. The research company delivers the new
product to the selected stores and controls the positioning of the product into each store and
it's pricing Sales are recorded through electronic means and evaluated. Also local
advertising and promotions during the test is evaluated.

1 Test Markets. In this case the company chooses few cities and through full advertising and
promotion, the company's sales fotdes to carry the product into full exposure and large
scale sales. Here the people involved with the test must decide on the number and location
of the cities, the length of the test, what to track and what action to take. Nowadays Market
Tests become are and more scarce since they cost too mush and companies prefer more
economical test methods with smaller test areas and shorter test periods.
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Business goods can also benefit from market testing and there are several methods available to do
just that. pensive industrial goods usually undergo just Alpha and Beta Testing. But it is better to
undergo and some form of market test as well. So these goods usually are market tested in trade
shows. Trade shows draw large number of customers who view manycisrodua few
concentrated days. The company that wants to test its new product, can observe how much interest
customers show for the product, how they react to its various features and how many express
purchase intentions and place orders. The disadvaofagade shows is that the new product is
revealed to the competition and so the company must be prepared to launch the new product into
the market soon after the trade show.

5.1.1.2 Prototyping Techniques

5.1.1.2A Fused Deposition Modelling (FDM)

Figure 1: Diagram of FDM
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Source: "Fused Deposition Modeling”, Worldwide Guide for Rapid Prototyping,-li@et
http://home.att.net/~castleisland/fdm_int.htm

AFDM is the second most wi dely wused rapid g
filament is unwound from a coil and supplies material to an extrusion nozzle. The nozzle is heated
the plastic and has a mechanism, which allowesflinw of the melted plastic to be turned on and off. ]
nozzle is mounted to a mechanical stage, which can be moved in both horizontal and vertical directi
As the nozzle is moved over the table in the required geometry, it deposits a thin bdaaddetdexastic tc
form each layer. The plastic hardens immediately after being squirted from the nozzle and bonds to
below. The entire system is contained within a chamber, which is held at a temperature just b¢
melting point of the plagti

Several materials are available for the process including ABS and investment casting wax. ABS offj
strength, and more recently polycarbonate and polysulfone materials have been introduced which €
capabilities of the method further inrtes of strength and temperature range. Support structure
fabricated for overhanging geometries and are later removed by breaking them away from the ¢
watersoluble support material, which can simply be washed away, is also available

The metlod is officefriendly and quiet. FDM is fairly fast for small parts on the order of a few cubic in|
or those that have tall, thin forfactors. It can be very slow for parts with wide cross sections, howeve|
finish of parts produced with the methbave been greatly improved ovbe years, but aren't quite on a |
with stereolithography. The closest competitor to the FDM process is probabkgthreee n s i o n a
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Source / Taken from: "Fused Deposition Modelirig Worldwide Guide for Rapid Prototypin(
Ontline: http://home.att.net/~castleisland/f{dm_int.htm

5.1.1.2B Inkjets

Figure 1: Inkjets Diagram
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Source: "Inkjets", Worldwide Guide for Rapid Pratyping, Online:
http://home.att.net/~castleisland/ink_int.htm
Thermal Phase Change Inkjets
nSol i dm.s algee method is illustrated, but others are also available. This machine uses a s

each for a plastic build material and a wWioe support material, which are held in a melted liquid stat
reservoirs. The liquids are fed to individietting heads, which squirt tiny droplets of the materials as
are moved in XY fashion in the required pattern to form a layer of the object. The materials harg
rapidly dropping in temperature as they are deposited.

After an entire layer of thebject is formed by jetting, a milling head is passed over the layer to mal
uniform thickness. Particles are vacuumed away as the milling head cuts and are captured in a f
process is repeated to form the entire object. After the objectripleted, the wax support material is eit|
melted or dissolved away.

The most outstanding characteristic of the Solidscape system is the ability to produce extrem
resolution and surface finishes, essentially equivalent to CNC machines. Hothevézchnique is ver
slow for large objects. While the size of the machine and materials arefofigly, the use of a milling
head creates noise, which may be objectionable in an office environment. Materials selection als
limited.

Other nanufacturers use considerably different inkjet techniques, but all rely on squirting a build mat
a liquid or melted state, which cools or otherwise hardens to form a solid on impact. 3D Systems {
an inkjet machine called thEhermoJet Modeller(tm), which utilizes several hundred nozzles in a w
head configuration. It uses a ke matrix of build material to provide support for overhangs, which
be easily brushed off once the object, is complete. This machine is much faster thaslidbeai®
approach, but doesn't offer as good a surface finish or resolution.

All thermal phase change inkjets have material limitations and make fragile parts. The applicatior
from concept models to precise casting patterns for industry andtleear par ti cul ar |l vy

Photopolymer Phase Change Inkjets

NnObj et Geometries Ltd., a nQuddms(tmq system irc eartyp2000.y It
potentially a promising replacement for stereolithografthe process is based on photopolymers, but
a wide area inkjet head to layer wise deposit both build and support materials. It subsequently ca
cures each layer after it is deposited with a UV flood lamp mounted on the print head. Theraapgraat,
which is also a photopolymer, is removed by washing it away in a secondary operation. The loy
approximately $65K, and specifications that are similar todaased stereolithography systems costing
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times as much make this an importeetthnology to watch.
In July 2002, 3D Systems introduced a similar photopolyasied system called th@Vision(tm) . It uses
the technology originally developed for thieermoJet Modeller(tm). o

Source / Taken from: "Inkjets", Worldwide Guide for RapidPrototyping, OHine:
http://home.att.net/~castleisland/ink_int.htm

5.1.1.2C Laminated Object Manufacturing
Figure 1: Laminated Object Manufacturing Diagram
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Source: "Laminated Object Manufacturing”, Worldwide Guide for Rapid Prototyping;liin
http://home.att.net/~castleisland/lom_int.htm

AProfiles of object Cr oss sl materiab msimg aalaser. Tloeupaper
unwound from a feed roll onto the stack and first bonded to the previous layer using a heated rollg
melts a plastic coating on the bottom side of the paper. The profiles are then traced by an optics sy
is mounted to an X stage.

After cutting of the layer is complete, excess paper is cut away to separate the layer from the we
paper is wound on a takg roll. The method is sefupporting for overhangs and undercuts. Areas of I
sections,which are to be removed in the final object, are heavily crosshatched with the laser to fi
removal. It can be time consuming to remove extra material for some geometries, however.

Many companies and research groups have developed variations on this method. For example, Kil
Lamination Technology (PLT) uses a knife to cut each layer instead of a laser and applies adhesivi
layers using the xerographic process. Theeeatso variations, which seek to increase speed and/or mg
versatility by cutting the edges of thick layers diagonally to avoid stair stepping.

In general, the finish, accuracy and stability of paper objects are not as good as for materials usbdr
RP methods. However, material costs are very low, and objects have the look and feel of wood ar
worked and finished in the same manner. This has fostered applications such as patterns for sanc
While there are limitations on matddawork has been done with plastics, composites, ceramics and r
Some of these materials are available on a limited commercial basis.

The principal commercial provider of LOM systems, Helisys, ceased operation in 2000. However, tl
several other companies with either similar LOM technology, or in early commercial stages.
companies are addressing market segments ranging from concept modelling to very large ob
architectural applications. o

Source / Taken from: "Laminated ObjectManufacturing”, Worldwide Guide for Rapl
Prototyping, Odine: http://home.att.net/~castleisland/lom_int.htm
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