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Abstract 

This thesis presents the groundwork development of an Internet-based idea assessment tool 

to guide innovators through the design process and educate them on the ‘best practices’ of 

transforming creative ideas into marketable products. The system triages registered users 

based on their knowledge, assesses the most suitable level of technical terminology and 

completes a pre-assessment of ideas. The outputs of the developed system are an idea 

outline, a product requirements list, a basic opportunity summary and an opportunity score 

for the idea being assessed. 

An extensive literature review on popular product development methodologies was 

conducted to identify which methodology would be robust enough to be used as part of an 

online process to assess ideas. A review of 3,600 Internet websites on product innovation 

and product development indicated a lack of guidance offered on the many product design 

processes available and mixed messages regarding which to use. The Internet search 

identified a lack of structure for innovators as well as a lack of coordinated educational 

resources to guide innovators. Combining the results of the literature review and the 

information gathered during the Internet search, an online system was developed using 

several programming languages to complete the pre-assessment tasks. A series of tests 

were conducted using volunteers to establish the viability of the assessment process 

developed and test the features developed to improve user/website interaction. 

Suggestions for further development of the model and method will be made at the 

conclusion of the thesis. 

The work presented in this thesis provides an excellent foundation for future development 

of an Internet-based idea assessment tool to guide innovators through the design process. 
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Glossary 

Benchmarking: “The process of comparing a company’s performance measures to those 

of companies that are considered exemplars in that process” (Ivancevich & 

Duening, 2003). 

Customer: “Any person or entity in the value chain that could be targeted for value 

creation (for example, distributor, purchaser, influencer, and end user, etc.). 

Also defined as someone who already uses a product or service” (Ulwick, 

2005). 

Demographics: Demographic information refers to the characteristics of a population 

such as race, age, income, location, household size and employment status 

to name a few. 

End User: In the context of product design and Innovation, the “end user” is the 

person that will be interacting with the product. 

ICT:  (Information and Communication Technology, also known as Information 

Technology, IT): “The study, design, development, implementation, 

support or management of computer-based information systems, 

particularly software applications and computer hardware.” As defined by 

the Information Technology Association of America (ITAA). 

Innovation:  “An innovation is the implementation of a new or significantly improved 

product (good or service), or process, a new market method, or a new 
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organizational method in business practices, workplace organization or 

external relations” (Pink, 2007). 

MySQL: It is a fast and efficient open source RDBMS (Relational Database 

Management Systems) software, in which the data is sorted and organized 

in a set of tables 

Outcome Driven Innovation (ODI): “An innovation philosophy in which companies 

uncover customers’ measures of value (outcomes), determine which are 

underserved, and work systematically to devise new solutions that address 

the opportunities and deliver significant new customer value” (Ulwick, 

2005). 

Product Development Methodology (PDM): The sequence of steps or activities which a 

product design team (or person) employs to conceive, design, manufacture, 

and, commercialize a product. 

Product Opportunity Gap (POG): “the gap between what is currently on the market and 

the possibility for new or significantly improved products that result from 

emerging trends” (Cagan & Vogel, 2002).  

PHP: Stands for “Personal Home Page tools: Hypertext Pre-processor”, it is a 

scripting language designed to move information in and out of a database 

and display it in a hypertext format. 

QFD Matrix: Quality Function Deployment matrix was originally developed by Yoji 

Akao in 1966. It is a tool used to help transform customer needs into 
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engineering metrics for a product or service, prioritize each product while 

simultaneously setting targets for products or service. 

Segmentation: The process of categorizing customers into groups of similar attitudes to 

target for improvement and value creation. 

Server: A server is a device or application that performs connection services in 

order to run software application remotely (email, file transfer etc.). 

SET Factors: “The changes in Social, Economic, and Technological Factors that produce 

new trends and create Product Opportunity Gaps” (Cagan & Vogel, 2002). 

Market: Group of people in the value chain that can be targeted for a product by a 

design team. 

Technology forecasting: It “is a way to represent the expected availability and future use 

of various technologies relevant to the product being considered” (Ulrich & 

Eppinger, 2003). 

URL: (Uniform Resource Locator) It is a technical Internet related term used to 

describe the global identifiers of network-retrievable documents (Internet 

pages) of the World Wide Web. 

User Persona: Process by which users are evaluated and segmented into different user 

levels to tailor information to their particular needs. 
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Introduction 

 “The image of the lone genius inventing ideas from scratch is romantic and engaging, but 

it’s a dangerous fiction” (Hargadon & Sutton, 2001, p. 71). Innovation rarely comes from a 

single person but rather from a group of people seeking new innovation. Some of the best 

innovations come from environments that promote the growth of ideas and networking 

across different fields of research. Because of its lower population density, New Zealand 

cannot accommodate large innovation centers like IDEO1, 3M’s Optics Technology Center 

and knowledge brokers2 for example, which use thousands of people to cross pollinate 

ideas. In New Zealand, there are 34,761 businesses with six or more employees, out of 

which only 3.89 percent have 100 or more employees (Pink, 2007). Innovators are 

scattered around New Zealand with ideas but few places to cross pollinate them or safely 

and effectively pursue their development single handedly or with some assistance.  

New Zealand has many little pools of ideas that are currently disconnected and people with 

good ideas with incomplete knowledge. More importantly, these lone geniuses 

(innovators) are, for the most part, uneducated on any methodology and best practices to 

develop an idea into a marketable product. Statistics New Zealand found that, in 2005, “52 

percent of New Zealand businesses reported innovation activity” and that “the innovation 

rate increases with business size: 68 percent of businesses with 100 or more employees 

compared with 46 percent of businesses with six to nine employees” (Pink, 2007, p. 3). In 

that same report, Statistic New Zealand reported as much as 36% in market share increase 

                                                 
1 IDEO is a product development firm that uses design thinking to help their clients create state of the art design solutions. They 

are independently ranked as one of the most innovative product design company by global business leaders. They design 

products like the computer mouse for Apple’s first computer 1980 and the Palm V for palm computing. 

2 Knowledge brokers are companies (or people) that collect information on products (e.g. old ideas, materials and prototypes) 

and sell this knowledge “as intermediaries, or brokers, between otherwise disconnected pools of ideas. They use their in-

between vantage point to spot old ideas that can be used in new places, new ways and new combinations” (2001, p. 57). 



 
17 

for companies using some form of innovation process as part of their product development 

scheme, compared to 21% for non-innovators (Pink, 2007, p. 14).  Not only can product 

innovation be used to target sales increase, it has been found to improve business health 

and performance (e.g. productivity and profitability).  The discontinuity in the flow of 

ideas from innovators to businesses and the lack of knowledge on methodologies to 

develop idea into products, results in a small and frequently unnoticed presence of New 

Zealand products in the global marketplace. 

It is not uncommon to find people with great ideas and no knowledge on how to develop 

them into marketable products. Most are unfamiliar with either formalized product 

development processes or any of the tools/organizations that support the creation of new 

products. The formalized design process is a key procedure embedded in many product 

design techniques. If correctly implemented, it provides a structured methodology to create 

a successful product that will satisfy its market’s needs. As the number and variety of 

products increases daily, there is a strong need for product development methodologies 

and idea assessment tools that are easily accessible and that provide emerging innovators 

with the help required to exercise ‘best practice’ and bring the product to the right market. 

Quite frequently these innovators are unaware of the ways their ideas can be protected 

(e.g. IP and nondisclosure agreements) and subsequently refuse to share them with 

organizations that could assist in their commercialization. Under such isolated conditions, 

innovative ideas rarely flourish into successful products. 

The author conducted a review of 3,600 Internet websites on product innovation and 

product development which indicated a lack of guidance offered on the many product 

design processes available and mixed messages regarding which to use. The resulting 

situation is a state of confusion for potential innovators and a significantly smaller pool of 
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creative ideas in the ‘market place’. The Internet search identified a lack of structure for 

innovators as well as a lack of coordinated educational resources to guide innovators 

which cripples innovation around New Zealand (and the world). An opportunity was 

identified for an educational website that offers idea assessments and guidance on the 

various steps needed to develop creative ideas into a marketable product. 

The layout shown in Figure 1 describes the basic process proposed for guiding innovators 

from an idea to a new marketable product innovation using an Internet website. The 

process is aimed to: evaluate the possible ways in which details about an idea can be 

collected, triage them to allow the evaluation of an idea’s feasibility, create a quantitative 

evaluation of the business’ viability, and create a way to channel the idea to the businesses 

that have the most experience in the prototyping/marketing of a similar type of products. 

This process offers a preliminary assessment after which the innovator is offered one of 

three options: 

- Option 1: The idea has insufficient data to be assessed or the product already exists, 

in which case the idea is returned to the source without any further assessment. 

- Option 2: Sufficient data was provided during the preliminary idea assessment and 

the innovator chooses to carryout the product development him/herself without 

much assistance from the Internet-based assessment offered. 

- Option 3: Sufficient data was provided during the preliminary idea assessment and 

the innovator chooses to carryout the product development process via the Internet-

based assessment offered. 
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Figure 1: Basic Product Innovation Process for Internet-Based Application 

The research presented in this thesis pursued the groundwork development for an internet-

based idea assessment process, also known as the Product Innovation Network (P.I.N). 

PIN would carryout the tasks shown above in Figure 1, which are shown in much greater 

detail in Figure 2. 

It is projected that PIN will assist independent innovators and member companies by 

providing them with: 

- A tool to educate innovators on the formalized product development processes 

available, project/product management strategies and business plan development 

- A networking tool to connect independent innovators and businesses 

- An Internet-based location easily accessible to remotely cross pollinate ideas 

- An increase in the pool of potential ideas 

- A location to give and receive feedback or share technical advice on product ideas 

during the development process 

- A tool to decrease the development time for a product 

- Resources for the product development process 

- A potential place to give or search for funding  
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Figure 2: Internet-based Product Innovation Network (P.I.N) Process 
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The outcomes of PIN can be broken down into the following list: 

- A quantified assessment of an idea’s potential for success, to help reduce the bias 

during the design process 

- A list of recommendations to help improve the idea is dynamically generated for 

each assessment 

- A list of potential contacts that could assist the innovator during the conceptual 

stages of the development of the idea 

This Internet-based methodology will assist innovators in taking their concept from a 

simple idea to a marketable entity thus stimulating the economy by increasing the amount 

of quality products retailed and promoting networking amongst relevant people and 

businesses. 

Due to the extent of the research needed to complete the creation of PIN, this Master of 

Engineering thesis focused on the development of the “Online Pre-Assessment System” 

(OPAS) section shown at the top of Figure 2. This research presents, firstly, an overview 

of new product development, its stages and a reference model (Pugh’s model) which is 

used as a guide throughout the research. Using the reference model, a series of product 

development methodologies are presented and assessed for their implementation in the 

Pre-Assessment section of PIN. Once the methodology is selected, a review of other 

Internet-based entities with similar goals to PIN is conducted. The results of the Internet 

search and the methodology selection are then combined to create a prototype of the 

Online Pre-Assessment System of PIN which is presented in the last section of this thesis 

alongside the results from the testing. 
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Chapter 1.  

New Product Development 

New product development (NPD) is a term coined to represent the process by which a 

person or business can bring an idea(s) to a market. That idea, once fully developed, 

becomes a marketable product which is designed to fulfil specific needs of a market.  

The development of an idea can be achieved through various methods which have been 

refined and systematically documented over the last fifty years. Some practitioners have 

created tools to assist in the completion of specific tasks whilst others have created a 

method to give this process a structured approach to be followed. Each tool can provide a 

great level of assistance and clarification about what tasks need to be accomplished in 

order to create a world-class competitor in a specific market. 

The purpose of this chapter is to familiarize the reader with the stages of new product 

development (NPD) and its correlation to commercial success. The first portion of this 

introductory chapter provides background information relating to the scope of this research 

project as well as the objectives and the plan of activity for the completion of this work. It 

establishes why it is important to use a systematic approach while creating a product; it 

also reveals the various types of products that can be effectively created. Following this 

initial exposure to the product design process and the associated stages, Stuart Pugh’s 

model will be introduced as a standard and recognized framework for subsequent 

development and discussion.  
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1.1 Project Context 

Over the years, the field of product innovation has shaped a series of techniques, tools and 

methodologies which, when used holistically, provide a structured framework to create a 

successful product to satisfy a specific market and its buyers’ needs. As consumer demand 

grows insatiably, there is a strong need for product development methodologies and idea 

assessment tools that are readily accessible and provide the innovator with the help 

required to successfully bring the best products to the right market. It is critical to provide 

innovators with the tools and knowledge required to explore and develop their ideas to the 

fullest. A web survey has revealed that there is little structured info available to innovators and 

little guidance provided on the best practices, procedures and methods needed in order to 

convert an idea into a successful product. 

1.2 Context of the Research Project 

As explained in the introduction, the Mechanical Engineering Department’s scope is to 

create a web-based tool to assess ideas and provide a product development strategy that is 

usable by most people. OPAS is designed to be a sub-program of a larger system geared to 

product innovation assessment and pre-incubation3. OPAS assesses new product ideas and 

concepts and then feeds them into the larger system that will carry out a larger, more 

complex assessment. 

The system as a whole will assess an idea and compare it with the innovator’s skills and 

resources. It would then make a list of recommendations to assist with the development of 

an idea as well as provide a list of potential contacts that could assist the innovator during 

                                                 
3 The pre-incubation process, in most cases, consists of: an assessment of an innovation and the nature of the business 

opportunity; business planning and commercialization strategies; search for resources and tool to complete tasks; access to 

networks and guidance; prepare companies for investment and incubation for growth. 
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the conceptual design stage through to the manufacturing stage (see sections 1.7.3-1.7.5). 

It is anticipated that the system’s output will be a complete business proposal with 

suggestions for funding, a business growth plan and product development stages designed 

to keep the start-up business from falling into difficulties that could terminate it. 

1.3 Mechanical Engineering Project Objectives 

The main objective of this research is to develop a methodology that utilizes Internet-based 

technology to assist in the early stages of new product development. Using the developed 

methodology, ideas can be acquired via the Internet from their creator and then be sorted 

using predefined criteria to evaluate their potential. The research focuses on the creation of 

a quantitative evaluation of the market feasibility of an idea. Furthermore, its aim is to 

offer the necessary industry links to help the user channel the idea to businesses with the 

most experience in marketing similar types of products.  

The outcome of the process is an increase in the potential pool of ideas that would not have 

been available for development without such a methodology, a decrease in the 

development time for a product, the minimization of the resources needed for the product 

development process as well as the reduction of human bias in the initial assessment of 

ideas. This methodology will assist people with business/product ideas (innovators) in 

taking their concepts from simple ideas to marketable entities while stimulating the 

economy and promoting networking amongst relevant people and businesses. It will not 

only provide a structured approach to early phase product design with dynamic feedback, 

but it will also educate the user as they complete the assessment through a series of 

questions designed to raise specific points to the attention of the user. Each question 
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targets particular parts of the design process which are vital to the success of a product 

and/or venture. 

1.4 The Design Problem 

1.4.1 History 

In order to maximize profits, the 1950s saw the birth of new ways to create market pull4 

instead of pushing products onto consumers. Innovators and firms started investigating 

their retail strategies by applying market segmentation5 using demographic6 data (Ulwick, 

2005). Such data had already been gathered by the U.S. Census Bureau since 1902 and has 

been readily available to companies ever since (U.S. Census Bureau, 2003). Innovators 

and firms then started to organize the data in order to acquire more insight into their 

customers’ lives. The insight that companies sought expanded to more and more aspects of 

their customers’ lives (demographic, psychographic7 and geographic). The concept of 

using market segmentation data gained more momentum over time. 

The level of understanding gained from demographic data was not sufficient and therefore 

needed further refinement. Psychographic data mixed with demographic data became the 

new standard for most of the 1970s. Common customer traits began to be recorded and 

patterns became more evident. The customers’ attitude towards specific services and 

products assisted companies seeking innovation to capture trends as they emerged and 

                                                 
4 Market pull is the system by which demand is generated by the interests in a product, and the product’s ability to satisfy the 

customers’ needs. The term “pull” comes from the consumer requesting the product and pulling it through the delivery 

channels. 

5 Market segmentation is a process by which a market is divided into distinct segments with similar behaviors and needs. Each 

segment’s response usually has a fairly homogeneous response in attitudes and needs. The segmentation is generally done 

using criteria such as demographics, geographic, psychographics and behavioral variables. 

6 Demographic information refers to the characteristics of a population such as race, age, income, location, household size and 

employment status to name a few.  

7 Psychographic information delves more into people’s lifestyle and behaviors, including interests and values. 
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make customer-centered products. “As organizations installed large transaction databases 

and captured real-time point-of-purchase data, even more information became available to 

marketers” (Ulwick, 2005, p. 64).  

During the 1980s, customer needs became the new focus for segmentation. Need-based 

segmentation required sophisticated clustering techniques such as needs matrices, metrics 

tables and Quality Function Deployment matrices (QFD) which quite often generated 

intangible results that did not accurately represent the target market. Over the next decade, 

these techniques were refined and used as an element for the creation of various other 

product design methodologies such as Product Design and Development (Ulrich & 

Eppinger, 2003), Total Design (Pugh, 1991), The Inventor’s Commercialization Toolkit 

(Kennedy, 2006), Creating Breakthrough Products (Cagan & Vogel, 2002), to name a few.  

During the 1990s a new method called Outcome-Driven Innovation (ODI) was born. Using 

a combination of demographic, psychographic and needs data, it explored the problem of 

product innovation from a different perspective. Instead of trying to find customer needs, it 

investigates what the customer seeks to accomplish (Jobs To Be Done) and uses this data 

to generate new products (Ulwick, 2005). ODI has become one of the preferred ways for 

large enterprises (Bosch, Microsoft, and AIG) and business incubators to efficiently and 

systematically generate new quality products. 

1.4.2 Current state in modern organizations 

Today, it is quite frequent for innovators to team with public or private enterprises to 

develop products. “US statistics show that business incubators increase the survival rate of 

start-ups from 35 percent to 87 percent” (New Zealand Trade & Enterprise, 2008). The 

Canterbury Innovation Incubator (CII) in Christchurch provides product development 
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support as well as assistance in acquiring funding from angel investors8 and government 

grants. Business incubators like CII are public enterprises. They are government funded 

and have for objective to assist small and medium enterprises (SMEs) to grow and survive 

the initial stages of business development (start-up stage). Business incubators provide 

start-up companies with support and a fighting chance at acquiring market shares. 

Private enterprises, such as Strategyn, use their own funds and design methodology to 

assist large enterprises in designing new products: Strategyn uses ODI to develop new 

products. Unlike a business incubator, Strategyn investigates specific markets or 

technologies to identify gaps into which to allocate new products. The assistance that this 

company freely gave the author throughout the duration of this research has provided a 

clearer insight on the methodologies used today for product design. 

It is quite frequent for innovation to occur outside of business environments and be 

developed instead by a single independent innovator. These independent developers are 

frequently inspired into creativity by the obstacles present in their daily lives. However, 

they are not incorporated or working for business incubators or private design firms 

leaving them with little structure or access to design methodology outside of their own 

knowledge.  

The proposed development stemming from this reported research could benefit the entire 

spectrum of innovators which includes independent developers, public enterprises like CII 

and privately owned businesses like Strategyn. These benefits to the user will come from 

the software based methodology (developed within this project) presenting a structured 

approach to product innovation in a digital format that provides dynamic feedback. 

                                                 
8 An angel investor (or angel) is an individual or company that provides capital to start-up business in exchange for ownership 

equity. 
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1.5 Types of Product Developed 

When ideas are being crafted into a design, the innovator has choices to make regarding 

the usage of new technologies and platforms9. The adopted technology and platform 

defines the level of risk associated with the subsequent marketing and success of that idea. 

The success of a product rests on its ability to adapt to or be adopted by society and by the 

people who are inspired to purchase it (the customers). Ulrich and Eppinger define the 

following various types of products platforms (Ulrich & Eppinger, 2003, p. 35): 

New product platforms - Products that involve the development of a new family of 

merchandise which do not accomplish new jobs but use a new common platform (which 

may be a technology platform) to fulfill the task. An example of such a product would be 

Fuji’s first handheld digital camera, the DS-1P, introduced in 1988. It was the first of its 

kind to be commercialized, but it accomplished the same job as a standard film camera. 

The only difference was that the image was saved as an electronic file instead of a standard 

35mm film.  

Derivatives of product platforms - Designed to extend a product line such that it may 

better address the needs of a familiar market with new products. Such a product does not 

involve the integration of any new technologies, but rather revisits the current design and 

fine tunes the platform used to better serve its customers. Canon’s EOS digital camera 

series was created as a derivative to the standard compact digital camera. It looks like a 

professional 35mm film camera, yet offers top of the line digital photography technology. 

                                                 
9 A platform in product design refers to a family of products that share commonalities such as the use of the same basic part or 

the same basic functions. An example of a platform would be Microsoft’s Windows. The platform of Windows has various 

products such as Windows 98, ME, XP and now Vista. All of them share the same platform or purpose 
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Incremental improvements - These projects involve the modification or simple addition 

of features to an existing product with the sole purpose to keep this specific line of 

products current and remain competitive with other brands. Every year digital camera 

developers create a new version of the same camera (e.g. 2008 model to succeed the 2007 

model). 

Fundamentally new product – This involves the use of new technologies and platform to 

address a new market which is in most cases unfamiliar and potentially new to the 

company. Such a product would be the Newton introduced on the market back in 1993 by 

the Apple Corporation. Advertised as the first personal digital assistant (PDA), it was the 

first one of its kind to integrate handwriting recognition software thus creating a digital 

“message pad”. 

1.6 Stages of New Product Development 

When an organization decides to market a consumer product, initially the team working on 

this new project does not have a clear idea for a final product. As shown in Figure 3, it 

originates as an idea(s) from which a concept(s) will spring. The concept is then given 

specific functions, shapes and forms which constitute the design portion of the process. 

Once completed, the design is marketed and sold and it is then that it can carry the 

appellation of “product”. 
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Figure 3: New Product Development Stages 

1.7 Pugh’s Model “Total Design” 

Due to the variety of new product development models available to designers, the author 

saw fit to create a frame of reference to compare each design model presented in chapter 2 

against one another. The selection process is made by comparing each process’s early 

stages to a specific set of criteria: technicality, basic assumptions of process and 

segmentation method. A model will then be selected to be implemented in OPAS as part of 

the assessment. Stuart Pugh’s Total Design model was selected based on the following: 

As a pioneer in the field of formalized product design, Stuart Pugh is a well recognized 

and respected figure. His model’s simplicity provides a well-built reference for 

establishing and defining each of the major steps involved in the development of new 

products. The model is adaptable to dynamic10 as well as static11 products and fits any type 

of development approach presented in section 1.5 above. The basic stages defined by 

                                                 
10 A dynamic product refers to goods that underwent a major conceptual shift. The car tire and portable music are a good 

example. Car tires went from using inner tubes and rims to being airless like Michelin’s Tweel. Portable audio devices went 

from simple radios to MP3 players and portable satellite radios. 

11 A product is considered to be static if it has not undergone any major changes or conceptual shifts. An example of a static 

product would be the automobile, bicycles, houses and scissors. Though many features are added every year, the automobile 

still uses the same basic concept as back 40 years ago. 

Idea Stage 
Concept Stage 

Design Stage 
Final Product 
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Stuart Pugh for his model are illustrated in Figure 4, and explained in the following portion 

of this chapter. 

 

Figure 4: Design core established by Stuart Pugh (Pugh, 1991) 

1.7.1 Market 

As can be seen in Figure 4, the basis for Pugh’s model rests on the market that is chosen to 

be addressed. As illustrated in Figure 5, Pugh created a roadmap to define all the methods 

that can be used to acquire the needs from a specific market. First a basic brief is drawn to 

refine the area of research on customer needs in order to structure the literature search. The 

content of the literature search may be a combination of several different sources such as: 

patents, books, official & representative literature, statistical data and, lastly, 

benchmarking of competing products (see Figure 5). Such a method should provide all the 

data needed to establish the gap(s) within that market. Stuart Pugh stated that “the more 
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thoroughly you deal with this area, the more professional you will become, and you will 

become noticeably better than your competitors” (Pugh, 1991, pp. 29-30). The insight that 

is gained from the market research in the early stages of product design becomes vital in 

the later stages of the process. Subsequently, it is essential that the needs of the customer 

be clearly understood as well as a clear understanding of who the customer is and if they 

differ from the end user of the product.  

It is quite frequent that the customer and the end user are the same person. However, for 

certain products, the customer that purchases the goods is not the person who interacts 

with it. An example of such a product would be toys for children; the customer is the 

parent but the end user is the child. In this case, the market research has to cover both 

parties in order to successfully establish all of the various needs for the product.  

The intent at this specific portion of Pugh’s methodology is to investigate and determine 

the market and compile information on its requirements/expectations for products. 

According to research conducted by Ulwick, out of 270 businesses investigated, only 72% 

of marketing and development managers define their methodology for capturing customer 

needs as satisfying (Ulwick, 2003, p. 1). 



 

Figure 5: Areas of research for customer needs and informational transition to specification stage of 

 

Establishing a systematic approach to designing products creates a path for innovators to 

assure that they are targeting the end user as well as the customer, and acquiring the right 

data in the early stages. 

While collecting information relating to 

and classify data gathered from the customer and the end user. Such information can take 

the shape of solutions, specifications, needs and benefits 

defines the following:  

- Solutions will “describe the physical or tangible features they want to see in the

products or services they use” 

wants to hold a pen comfortably

- Specifications are 

colour or weight.  
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: Areas of research for customer needs and informational transition to specification stage of 

Total Design (Pugh, 1991) 

Establishing a systematic approach to designing products creates a path for innovators to 

assure that they are targeting the end user as well as the customer, and acquiring the right 

While collecting information relating to the market, the designer will have to comprehend 

and classify data gathered from the customer and the end user. Such information can take 

the shape of solutions, specifications, needs and benefits (Ulwick, 2005)

will “describe the physical or tangible features they want to see in the

products or services they use” (Ulwick, 2005, p. 19). For example, a customer who

wants to hold a pen comfortably could request a rubberized section 

are a particular design trait and ergonomic feature such as shape,

 

: Areas of research for customer needs and informational transition to specification stage of 

Establishing a systematic approach to designing products creates a path for innovators to 

assure that they are targeting the end user as well as the customer, and acquiring the right 

the market, the designer will have to comprehend 

and classify data gathered from the customer and the end user. Such information can take 

(Ulwick, 2005). Anthony Ulwick 

will “describe the physical or tangible features they want to see in the 

. For example, a customer who 

could request a rubberized section  

a particular design trait and ergonomic feature such as shape, 
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- Needs are “usually expressed as high-level descriptions of the overall quality of a 

product or service. They are typically stated as adjectives and inherently do not 

imply a specific benefit to the customer” (Ulwick, 2005, p. 21). For instance 

customer will use terms like “dependable,” “resilient,” or “reliable.” 

- Benefits describe what is valued by the customer and what they would like in a 

product. For instance “better” or “faster.”  

1.7.2 Product Design Specification (PDS) 

Once the market research is complete and all the required data has been compiled to create 

a clear understanding of the customers and their needs, the next step is to establish where 

within that market the product would fit best. At this stage, the product is starting to evolve 

on paper and all of its functions are being defined along with all of the needs that it intends 

to satisfy.  

“The absence of a PDS will result in designs that almost without doubt 

will fail in the market: poor PDSs lead to poor designs; good PDSs do 

not necessarily result in the best designs but they do however make that 

goal at least attainable” (Pugh, 1991, p. 45). 

The Specification section of Pugh’s model (Figure 4) assesses not only the product but 

most aspects of the product’s life; the following list goes through the various topics that 

should be taken into consideration by the designer of the product during this stage and 

compared to the competition. 

- List of specifications: Performance, Environment, Life in service 

(performance), Maintenance, Target product cost, Competition, Shipping 

Packing, Quantity Manufacturing facility, Size, Weight, Aesthetics, 
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Materials, Product life span, Standards and specifications, Ergonomics, 

Customer, Quality and reliability, Shelf life (storage), Processes, Time-

scales, Testing, Safety, Company constraints, Market constraints, 

Patents, Literature and product data, Political and social implications, 

Legal, Installation, Documentation, Disposal, Detail Design, 

Manufacture, Sell (Pugh, 1991, pp. 48-63). 

The PDS phase culminates in the production of a document of the same name. It represents 

the list of specifications that the design team is trying to achieve. It is then used to generate 

concepts for products. 

1.7.3 Concept Design 

The primary concern of the conceptual design phase is to generate potential solutions that 

could fulfil the stated needs and thus comply with the written product design 

specifications. Brainstorming is frequently used to fulfil this task and, from this process, a 

list of potential solutions is generated. Because of the nature of this specific stage in the 

development of the product, it is important to represent diagrammatically or model 

graphically the essence of the idea or the concept being suggested. As the goal of this step 

is to communicate an idea, each diagram or model should be accompanied with a worded 

description explaining the design intents and purpose with sufficient clarity to be 

understood by others. The solutions are then evaluated and ranked against one another 

with close regard to the degree with which each solution satisfies the needs listed during 

the first two stages of Pugh’s methodology. 
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1.7.4 Detail Design 

In conjunction with the Concept Design stage, the Detail Design stage is initiated. The pre-

selected concept is expanded into more detail. The result is a better understanding of the 

engineering problems raised by the product and allows the designer to understand the 

technological differences and compatibilities between the various systems. 

At this stage in the product development process, Pugh recommends the use of a series of 

tools to try to simplify the idea(s) as well as reducing the cost of the final product. Such 

tools are load lines, cost analysis, global manufacturing cost analysis and the detailed cost 

of each part. 

1.7.5 Manufacture 

As the Detail Design is completed, the product has to be taken through the Manufacturing 

Stage of the design procedure. The “design” is broken down into a series of 

manufacturing/assembly stages, then the product has to be iteratively evaluated for the 

most cost efficient and appropriate method of manufacture and assembly which may vary 

depending on the volume of units expected to be marketed. Once the design is ready to be 

assembled, the marketing portion of the process can be initiated. 

1.7.6 Sell 

Knowing the market’s pricing strategies and knowing the supply and demand tendencies 

of the target market is vital at this juncture. “An effective price strategy is responsive to the 

type of demand present in the market” (Ivancevich & Duening, 2003, p. 42). The 

importance of market knowledge for the distribution of the product will dictate how well 
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the product will sell. As explained by Pugh, the marketing approach will depend on the 

manufacturing scale.  

One-off manufactures are usually sold prior to their assembly and have heavy financial 

implications for the buyer as well as the manufacturer. Such products usually are very 

costly items like satellites, buildings and power plants. Small and medium batch sizes such 

as airplanes have limited production and are quite often sold prior to their assembly as 

well. Lastly, mass production items are marketed as they are built. A large portions of 

items purchased on a yearly basis, by consumers, are mass produced items whose price 

usually allows the average consumer to purchase then on the spot. 

1.8 Project Plan 

The layout for the project was formulated to cover all of the material needed to build a 

strong knowledge foundation on web-based assessment mechanisms. Such mechanisms 

would enable the development of a tool to gather and assess ideas in the early stages of the 

design process. The adopted sequence of tasks is as follows: 

1. Literature review tools used for assessment. (Chapter 2) 

a. Early stage idea assessment methods 

b. Web-based assessment tools/methods 

2. Review the current methods used to assess ideas. (Chapter 3) 

3. Review the current web-based tools available on the Internet. (Section 3.1) 

4. Investigate the strategic role of the perceived credibility of websites using 

assessment of products as part of the services offered. (Section 3.2) 

5. Review existing ICT-based design assessment methods and establish the visibility 

of early stages of the design process there in. (Section 3.3) 
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6. Embodiment of reviews and investigations into a web-based mechanism. (Chapter 

4 & 5) 

7. Verify and test the web mechanism. (Section 5.4) 

8. Evaluate and report on OPAS. (Section 5.5 & 5.6) 

9. Further development. (Chapter 6) 

The next chapter is an investigation of various product development methodologies and an 

assessment them in order to decide which one would best complete the assessment of ideas 

in an online web format. 
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Chapter 2.  

Design Methodologies & Tools for New Product 

Development 

Product innovation is a continually expanding field that is still in its infancy (Alexander, 

2007). Every year that goes by, sees the level of new product releases and their relative 

complexities increase. Outdated products are displaced from the market, leaving room for 

newly designed items. But not every product that is designed and marketed succeeds at 

generating any profit. Quite often the reverse is what really happens. In a 1991 survey 

conducted in the United States, it was found that for every 11 serious concepts or ideas, 

only 3 would enter the development stage, 1.3 would get launched and only 1 idea would 

succeed (D. Davis, 1999). No matter how much money is poured into the development of a 

product or service, the market is the final judge; the customer dictates what is appealing 

and what is not. 

The criteria used by customers to define value and quality, is what most product designers 

need to elicit during the initial stages of product development. The main factor that 

differentiates each designer is the product design methodology used and “how” they go 

about gathering then satisfying these customer driven criteria. Currently, there exist many 

different methods to gather this crucial PDS data, but not all of them succeed at defining a 

quality/valuable product. 

This chapter reviews a series of methodologies which are frequently used in the product 

development industry and evaluates their potential for successfully acquiring the PDS data 

needed by OPAS.  
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At the conclusion of this chapter, a hybrid method is proposed for gathering information 

on an idea that is subsequently used as a basis to carry out a viability assessment using an 

Internet website. 

2.1 Focus of the research 

The aim of this stage is to establish the method and type of questions that will best assist 

with the capture of idea outlines during the early stages of product development, and, then 

unambiguously convey the associated information to an assessment team (or a designer) 

prior to PDS formulation. It was agreed at the project outset that only the early stages of 

the product design process was relevant and therefore needed to be investigated. 

The early stages of the design process are rarely a series of sequential tasks. Instead, they 

frequently overlap and quite often involve an iterative process to gather the PDS data 

needed. Referring to Pugh’s model of product innovation in Chapter 1 (also shown again 

below in Figure 6), the area of interest are the Market and Specification stages. As 

mentioned earlier in chapter 1, the purpose of these sections is to define the market 

segment to target, its needs/requirements, and lastly establish the product opportunity 

gap(s)12. 

OPAS needs to gather the innovator’s knowledge in order to carry out the assessment. The 

information needed relates to the market targeted by the idea(s), the opportunity that is 

within that market, and its requirements. OPAS uses that information to assess the idea, 

establish the nature of the product opportunity gap found by the innovator and provide 

                                                 
12 “A product opportunity exists when there is a gap between what is currently on the market and the possibility for new or 

significantly improved products that result from emerging trends. A product that successfully fills a Product Opportunity Gap 

(POG) does so when it meets the conscious and unconscious expectations of consumers and is perceived as useful, useable, 

and desirable” (Cagan & Vogel, 2002). 
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feedback and suggestions. To do so, a methodology needs to be devised to guide the 

innovator through the relevant stages of the product design process and the assessment. 

The methodology chosen will define the success rate of OPAS and its assessment process. 

Therefore the method has to be understandable to both experienced and inexperienced 

innovators (users), offer tools to carry out specific tasks while keeping the assessment as 

quantitative as possible. The motivation for using a quantitative assessment is to remove 

potential sources of bias generated by qualitative information. 

 

Figure 6: Design core established by Stuart Pugh (Pugh, 1991) 

2.2 Investigation of Product Development Methodologies 

As explained in section 1.4.1, there exists a very large array of product development 

methodologies to select from for the backbone for the idea assessment process proposed 
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for OPAS. A careful selection of methodologies was made to investigate in this section. 

For each methodology, some brief background information on its creator is provided along 

with a breakdown of the relevant portions. The methodologies are then compared against 

one another in section 2.3 for the final selection. 

2.2.1 Product Design by Baxter 

In the mid 1990’s, Mike Baxter revealed his vision of product development. Structured for 

a corporate based application of product design, it embodies many similarities to other 

methodologies, but focuses more than most on analyzing the opportunity for the idea. 

According to Baxter, product design is a task that is split into two different sections: 

product planning and product design. This research only draws from the first portion of his 

product planning work. 

Product planning embodies the early stages of opportunity assessment, the 

competition/market research and the selection process for the most appealing product 

opportunity. 

To be a feasible product opportunity, a viable business idea must generate profit exceeding 

the development costs. Some implications are that the customers are going to modify their 

buying habits to accommodate the new product due to the incentives received in return for 

the purchase. Other portions of the opportunity can be the differentiating factors such as 

primary and secondary product features, price, or some form of selling advantage over the 

competition. To justify an opportunity requires more research. “The guiding principle in 

all product planning is that a product opportunity is satisfactory when it confirms the 

commercial [sic] viability of the product and demonstrates consistency with the company’s 

product development strategy” (Baxter, 1999, p. 150). 
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As shown in Figure 7, this research is only interested in the first five steps of Baxter’s 

model. The initial step, the trigger for product development, establishes the development 

strategy to be adopted by the design team: market pull strategy or technology push 

strategy. “Market pull refers to the demand by the market for a product or product features 

not currently offered by your company” (Baxter, 1999, p. 151). Market pull requires the 

company to be aware of the product/feature opportunity gap thus giving them the edge for 

exploiting the market demands to pull such a retail product. According to Baxter, market 

pull is three times more likely to succeed than other methods. Technology push requires 

just as much research as market pull. The only difference in this case is that a technology 

is available which has the potential to fulfil a need of the market that is not yet satisfied by 

the competition. 

 
Figure 7: Pugh & Baxter flow chart comparison (Baxter, 1999; Pugh, 1991) 
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The second step of Baxter’s model requires market research to generate ideas for new 

products: knowledge of the competition, data on the economic factors. The market 

research phase comprises of investigative studies into competing companies and what they 

provide. Baxter suggests four main ways to acquire the market research information and its 

needs: library research, “in-house” market intelligence, qualitative market surveys and 

quantitative market surveys (Baxter, 1999, p. 154).  

The third step in Baxter’s methodology is a customer survey to identify the needs of the 

target market (“Test Market Needs” in Figure 7) along with a search for technology 

opportunities. This is completed through: competing product analysis, benchmarking, 

technology monitoring and forecasting (Baxter, 1999, p. 158). This portion of the analysis 

provides information pertaining to where the product needs to stand in order to provide the 

users with similar options as the rest of the competition. The company can then choose, 

based on the needs expressed by the customers, what options the new product should 

embody. The output of this stage is called the opportunity specification. 

Quite often the number of product opportunities identified within a market requires a 

selection process to establish which one(s) is best for the company. To overcome this 

problem, each option should be assessed with respect to the company goals and then put 

through a systematic opportunity selection scheme to quantitatively justify the decision. 

Baxter suggests using a matrix layout where “a number of potential product opportunities 

are evaluated against the main product development targets for the company” (Baxter, 

1999, p. 154). The design team needs to define the selection criteria which will be 

weighted based on their importance to the customer, and the opportunity defined earlier. 

These new opportunities will be evaluated against the current available opportunity 

(current products on the market) in a purely qualitative way by defining them with a ‘+’ 



 

for “better than”, a ‘-‘for “worse than” or a ‘0’ for “same as” the available opportunity (see 

Figure 8). The result is a quantitative differentiation between each opportunity

customer needs and company goals. The outcome of this last stage is a ranked list of the 

product opportunities along with a list of the specifications (needs) described by the 

customers, which can then be used to identify the design specification

Figure 8: Example of opportunity selection matrix 

 

2.2.2 Creating Breakthrough

Jonathan Cagan is a Professor of Mechanical Engineering at Carnegie Mellon University 

where his work focuses on the early stages of product development. Teaching at the same 

university is Craig Vogel, Professor in 

design and aesthetics. Through their teaching and research, Cagan & Vogel created what 
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for “worse than” or a ‘0’ for “same as” the available opportunity (see 

). The result is a quantitative differentiation between each opportunity

customer needs and company goals. The outcome of this last stage is a ranked list of the 

product opportunities along with a list of the specifications (needs) described by the 

customers, which can then be used to identify the design specifications. 

: Example of opportunity selection matrix (Baxter, 1999)

Creating Breakthrough Products by Jonathan Cagan & Craig Vogel

Jonathan Cagan is a Professor of Mechanical Engineering at Carnegie Mellon University 

where his work focuses on the early stages of product development. Teaching at the same 

university is Craig Vogel, Professor in the School of Design, where he focuses on product 

design and aesthetics. Through their teaching and research, Cagan & Vogel created what 

for “worse than” or a ‘0’ for “same as” the available opportunity (see 

). The result is a quantitative differentiation between each opportunity based on 

customer needs and company goals. The outcome of this last stage is a ranked list of the 

product opportunities along with a list of the specifications (needs) described by the 

 

 

(Baxter, 1999) 

Products by Jonathan Cagan & Craig Vogel 

Jonathan Cagan is a Professor of Mechanical Engineering at Carnegie Mellon University 

where his work focuses on the early stages of product development. Teaching at the same 

the School of Design, where he focuses on product 

design and aesthetics. Through their teaching and research, Cagan & Vogel created what 
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they call an integrated New Product Development (iNPD) method. It is a user-centred13 

approach which is designed to provide the end user of the product with an optimum 

experience. Their method uses the SET factors (Social, Economy, and Technology), to 

identify the best product opportunity gap (POG) and satisfy that POG (market) with a 

product. A notable feature in Cagan & Vogel’s approach to new product development is 

that the process is indirect: they observe customers’ behaviour from which they identify 

new product opportunities. 

The user-centred iNPD methodology is composed of four major phases: Identifying the 

opportunity, understanding the opportunity, conceptualizing the opportunity and, finally, 

realizing the opportunity (See Figure 9). Of these four phases, this research is primarily 

concerned with the first two steps.  

The first stage, Identification of the Opportunity, focuses on understanding the market and 

its users. Such an understanding is critical for anyone seeking new product opportunities. 

This step uses a combination of the SET factors surrounding the customer and the Product 

Opportunity Gap (POG) to generate a Product Opportunity Statement (POS). This 

statement is then used as a road map for the innovator to generate new products. The road 

map shows where a new product could be marketed, how much the customer will be 

prepared to pay for it and what it should look like.  

                                                 
13 Process in which the “needs”, “wants” and limitations of the end user of the product are used to drive the design process. 

User-centered design is characterized by analyzing and foreseeing what the end user will desire in the future. 
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Figure 9: Pugh & Cagan Vogel flow chart comparison (Cagan & Vogel, 2002; Pugh, 1991). 

 

In addition to the produced data listed above, more information on the user can be gathered 

for further clarification of the POG, such as: lifestyle, interaction, further task analysis, and 

anthropometric14 data. In the case of the above example, the POG identified is a person 

having an anaphylactic reaction who is not able to measure and inject a syringe of 

epinephrine to stop the allergic reaction. From the POG, a POS can be developed which 

will define the type of opportunity for a product and a problem statement that explains the 

difficulties experienced by the target market.  

                                                 
14 Anthropometric (Greek, meaning “measurements of humans”) refers to the measurements of humans for the purpose of 

understanding human physical variation.  
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The next stage in Cagan & Vogel’s process, Understanding Opportunities (see top right 

corner of Figure 9), focuses on determining the value of the product opportunity and the 

actionable insights, then establishing the product attributes. At the culmination of this 

stage, a product concept is fully fleshed out with a list of product specifications aimed at 

customer satisfaction. 

In understanding the opportunity, Cagan & Vogel remind the designer that the product 

opportunity must not only fulfil a need to be successful in the market place, but must also 

be valuable and desirable to customers. The authors recommend aiming for the “Upper 

Right” (See Figure 10), meaning the niche which offers the most value while satisfying the 

customer with high end style, technology and value. Cagan & Vogel state that “value is 

lifestyle-driven, addressing the qualities of a product that make it useful, usable, and 

desirable” (Cagan & Vogel, 2002, p. 82). For a product to sell, it has to have some form of 

value in the eyes of the customer. This “perceived value” is what defines the nature of the 

opportunity. According to Cagan and Vogel, perceived value may be broken down in 

seven different attributes: emotion, aesthetics, product identity, impact, ergonomics, core 

technology, quality. Each attribute addresses a specific segment of the customer’s 

experience with the product. The better the interaction, the more value the product will 

have in the eyes of the customer. Each attribute can be ranked on a scale which ranges 

from low to high, and the new product can be assessed in comparison with other 

competitive products. Doing so will reinforce the data acquired about the nature of the 

opportunity and its value.  
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Figure 10: The three-dimensional Positioning Map showing the Upper Right Value quadrant (Cagan 

& Vogel, 2002). 

 

The value of a product opportunity is established by investigating the size of a market, the 

number of competing products, the quality of competing products, and the cost of product 

failure. In the case of the anaphylactic reaction, the opportunity value and actionable 

insights are: 

- Market size: An estimated 40.9 million people in the United States suffer from 

severe allergies that could cause an anaphylactic reaction (Dey, 2007). 

- Competition & Cost: Syringes and epinephrine bottles are only sold in pharmacies. 

- Product failure: If the product should fail, the user will require medical assistance 

and could possibly die. 

The final step of interests in Cagan & Vogel’s method is the output of the “Understanding 

Opportunities” stage which is the “Product Attributes”. This is a list of all the features for a 

POG based on the information gathered and the POS. In the case of the anaphylactic 

reaction, there was a product opportunity for a device to quickly inject a specific dosage of 

epinephrine into the blood stream without any assistance or the use of a needle. This POG 

was identified in early 2000 by the company Dey L.P., which in response to the market 

demand developed the EpiPen. This product is a needle free epinephrine injection device 

designed to inject a predetermined amount of medicine through clothing. The perceived 



 

value of the product caused a successful response from the 

market pull tendency of the product through the retail outlets.

2.2.3 Engineering design methods by Cross

In contrast to Cagan & Vogel’s user

methodology with an emphasis on engineering conten

methodology has a stronger penchant for technicality, it is applicable to this research. In 

his writing on product innovation 

design a product. In his model, the steps of interest are: clarifying objectives, establishing 

functions, setting requirements and determining characteristics (shown

Figure 11

 

The first step of the method, Clarifying Objectives, focuses on defining the “problem” or 

issue(s) that had been identified. The problem is then formulated and used to

series of objectives to arrive at a solution. A clarification of objectives is completed using 

“The Objective Tree” method. The Objective Tree (shown in 

represents all of the tasks that a product needs to accomplish

Figure 12. The “objectives”, from Cross’ point of view, can be customer requirements, 

user needs or product purpose (product features). Each objective is then ranked into sets of 
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value of the product caused a successful response from the targeted customers creating a 

market pull tendency of the product through the retail outlets. 

Engineering design methods by Cross 

In contrast to Cagan & Vogel’s user-centred method, Nigel Cross developed a 

methodology with an emphasis on engineering content. Though the outcome of Cross’ 

methodology has a stronger penchant for technicality, it is applicable to this research. In 

his writing on product innovation (Cross, 1994), Cross developed a series of steps to 

design a product. In his model, the steps of interest are: clarifying objectives, establishing 

functions, setting requirements and determining characteristics (shown in 

11: Engineering design model by Cross (Cross, 1994)

The first step of the method, Clarifying Objectives, focuses on defining the “problem” or 

issue(s) that had been identified. The problem is then formulated and used to

series of objectives to arrive at a solution. A clarification of objectives is completed using 

“The Objective Tree” method. The Objective Tree (shown in Figure 

represents all of the tasks that a product needs to accomplish, a car door in the case of 

. The “objectives”, from Cross’ point of view, can be customer requirements, 

user needs or product purpose (product features). Each objective is then ranked into sets of 

targeted customers creating a 

centred method, Nigel Cross developed a 

t. Though the outcome of Cross’ 

methodology has a stronger penchant for technicality, it is applicable to this research. In 

, Cross developed a series of steps to 

design a product. In his model, the steps of interest are: clarifying objectives, establishing 

in Figure 11). 

 

(Cross, 1994) 

The first step of the method, Clarifying Objectives, focuses on defining the “problem” or 

issue(s) that had been identified. The problem is then formulated and used to define a 

series of objectives to arrive at a solution. A clarification of objectives is completed using 

Figure 12) graphically 

, a car door in the case of 

. The “objectives”, from Cross’ point of view, can be customer requirements, 

user needs or product purpose (product features). Each objective is then ranked into sets of 
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“higher-level” and “lower-level” objectives. When generating the list of objectives, it 

should become clear that some objectives are more important than others based on their 

function. The more important objectives are referred to as “higher-level” and similarly the 

objectives lesser in importance are “lower-level”. If a list of objectives for an anaphylactic 

reaction was generated, it might look something such as: 

- Machine must be safe      (higher-level) 

o Low risk of injecting wrong dosage   (lower-level) 

o Low risk of misfiring of the injection mechanism (lower-level) 

o Low risk of mechanism not working when needed (lower-level) 

Figure 12 shows the final objective tree for a car door with higher-level objectives on the 

left hand side and lower level objectives on the right hand side of the diagram. The 

outcome of Cross’ first stage is a hierarchical relationship diagram showing the 

interconnection between the objectives along with the means to achieve them. 
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Figure 12: Function tree for a car door (Cross, 1994) 

 

Once the tree diagram is complete, it is used to establish the product features (the car door 

functions shown in Figure 12). For example if “washing clothes” was an objective of a 

product, the features might be a list such as: add water, loosen dirt from clothes, separate 

dirt, remove dirt, remove water. For each of the features listed, it is then necessary to 

search for appropriate engineering component(s) to complete the objectives. 

The last step, Setting Requirements, involves listing all of the product features with their 

performance requirements. The generated list is similar in content to Cagan & Vogel’s 

POS, except that the feature requirements are stated in a quantified manner (where 

possible). Product technical specifications would be one example of a list of quantified 

Setting Requirements. 
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2.2.4 Managing engineering design by Hales & Gooch 

Like Cross, Crispin Hales and Shayne Gooch have a penchant for the 

technical/engineering side of product innovation while still focusing on the management 

aspect of product design. Each with over 22 years of experience in engineering design, Dr. 

Hales and Dr. Gooch offer a methodology that combines design and management into a 

single process. As shown in Figure 13, this research is primarily concerned with the early 

stages of the process labelled as “Task Clarification Phase”. 

Hales and Gooch, like Cross, initiate their methodology by devising “a clear statement of 

the problem to be solved, for which solutions will be sought” (the design problem) and 

setting “requirements and constraints against which to evaluate the proposed 

solutions”(Hales & Gooch, 2004, p. 107). The Design Problem “summarizes what is 

undesirable in a particular situation, and the problem is considered solved when an 

improvement in that situation is achieved that is acceptable to all parties”(Hales & Gooch, 

2004, p. 107).  

The Design Problem statement is then used as a road map and provides structure while 

completing the market analysis stage. The market analysis seeks to draw out the 

customers’ demands and wishes toward the problem, later used to derive a solution. The 

demands are treated as higher priority than wishes, which creates a hierarchy of the 

customer needs. The list of customer needs is subsequently used to generate the design 

specifications of the product. The outputs of Hales & Gooch’s and Cross’ methodologies 

are similar in that both outputs are a quantified feature requirements lists.  
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Figure 13: Pugh and Hales & Gooch flow chart comparison (Hales & Gooch, 2004; Pugh, 1991) 

 

2.2.5 Wendy Kennedy - So what? Who cares? Why you? 

With over 22 years of experience as a business school professor, senior management 

executive, advisor, and entrepreneur, Wendy Kennedy decided to encapsulate her entire 

knowledge of product development and innovation into a simple methodology 

understandable by most. The motivation behind the creation of her process was that, in too 

many cases, great ideas die because innovators fail to explain the product value properly. 

A key aspect of her approach is a very strong emphasis on the proper use of terminology 

and adequate communication for the targeted public. 
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Figure 14: Pugh & Kennedy flow chart comparison (Kennedy, 2006; Pugh, 1991) 

 

As shown in Figure 14, Wendy Kennedy’s method is broken down into three major 

questions (“So what”, “Who cares”, and “Why you”). Each question is designed to force 

the innovator to address a specific portion of the design process. Throughout her 

methodology, Kennedy offers tools and forms to facilitate the more complicated tasks and 

assist the innovator in developing new skills. Kennedy spends an extensive amount of time 

emphasizing the importance of showing the value of the idea. This research is primarily 

concerned with the first major step or question (“So what”) and a portion of “Who Cares”. 

The first step developed by Wendy Kennedy (“So What” in Figure 14) questions the 

innovator about the idea, the problem that the idea addresses and the market it targets. In 

the section “What’s your Idea”, Kennedy introduces the “idea on a napkin” tool which is 

designed to force the innovator to explain the idea on a “4 inch by 4 inch” piece of paper. 
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All technical details are left out and the only focus is on creating a “picture” of the idea 

and the value it offers to customers. Kennedy encourages the use of analogies, metaphors 

and images to create a relation between the customer and the idea. As part of the “What’s 

your idea” stage, the innovator needs to provide a value statement, which is similar to 

Cagan & Vogel’s POS. In the value statement, the ‘perceived value’ is defined by stating 

the form of value (time, monetary, efficiency, etc) and the nature of the market niche in the 

customer’s language/terms. 

The next step, “What’s the Problem”, focuses on the commercial viability of the idea 

which Kennedy defines as follows: “someone in the market must have a compelling 

problem for which the idea presents a solution” (Kennedy, 2006, p. 23). Defining the real 

problem and describing the issue(s) faced are the building blocks of the idea/product. Once 

the problem is understood, the innovator should be able to turn the problem data into an 

opportunity for a product. The viable solution needs to fit into the customer’s routine for it 

to have real value. Quite often, customers will be resistant to purchasing a product or 

service if there is a need to change significant portions of the current infrastructure. Lastly, 

to desire the product or service, the “customer must be willing – and have the power – to 

spend money to solve the problem.” (Kennedy, 2006, p. 26) Compiling all of the 

information found during this step defines the market opportunity for the idea/product and 

the strategy to generate revenue while solving a market’s issue (Product Opportunity 

Statement). 

The next step, “Where Does Your Idea Fit”, focuses on defining exactly where, within the 

market, the idea fits (the opportunity statement). As shown in Figure 15, categorizing the 

idea and defining the competition helps to refine the opportunity as well as further define 

the value of the idea. Whereas other methodologies like Pahl & Beitz and Cagan & Vogel 
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tend to suggest a written format for this, Kennedy suggests creating a competition map to 

graphically represent the market opportunity. The competition map (Figure 15) shows two 

criteria graphed against one another and the competition represented by series of circle. 

Creating a competition map gives a graphical view of the market, the nature of the 

opportunity and the gap for the idea. 

 
Figure 15: The Personal Computing Market Space (Kennedy, 2006) 

The output of Kennedy’s methodology is similar to Cagan & Vogel in that a POS is 

generated along with competition assessment identifying the POG within the market in the 

form of a graph. 

2.2.6 Pahl & Beitz’s design process model 

During the mid 1980’s, Pahl and Beitz introduced their reasonably comprehensive model 

of product design. Although they do not follow the exact same sequence of actions as 

Pugh, their methodology still follows the basic process. Pahl and Beitz’s methodology 

shows strong similarities to Cross due to its penchant for technical information and 

engineering data. Their procedure is initiated by defining the functions of the product 

which are then used to establish its specification(s). The list of functions and specifications 
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then lead the designer into creating a layout for the solution. In the comparative chart 

below (Figure 16), Pahl and Beitz make it clear that their method might require an iterative 

process to achieve the best possible results. 

 

Figure 16: Pugh and Pahl & Beitz flow chart comparison (Pahl & Beitz, 1996; Pugh, 1991) 

 

The model follows a market positional methodology, meaning that the method’s first step 

is to investigate the socioeconomic factors of a market and compare them with the design 

company’s product development potential. Through the results gathered, the design team 

can systematically search for new product ideas that are compatible with the company’s 

development team and manufacturing capabilities. A series of ideas can then be generated 

to satisfy a gap in the market. Each idea has to be weighted against a series of criteria in 

order to select the better ideas for further development. The criteria are mainly based on 



 

the market requirements and on the general constraints 

identified when the market analysis was completed. 

Figure 17: Pahl & Beitz example of selection chart 

Quite often, the market requirements can be simplified into an adjective combined with

noun like “low noise” or “high efficiency”. The criteria can then be weighted in order of 

their perceived importance by the market.

and criterion is listed along the sides of a matrix and assessed according 

which the idea fulfils those criteria using a “

affect the criterion, or “+” if it satisfactory (as shown in 

2.2.7 Ulrich & Eppinger 

Karl Ulrich, engineering professor at the University of Pennsylvania, and Steven Eppinger, 

professor of system design and management at MIT, combined their knowledge on 
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the market requirements and on the general constraints (Pahl & Beitz, 1996)

identified when the market analysis was completed.  

: Pahl & Beitz example of selection chart (Pahl & Beitz, 1996)

Quite often, the market requirements can be simplified into an adjective combined with

noun like “low noise” or “high efficiency”. The criteria can then be weighted in order of 

their perceived importance by the market. In Pahl & Beitz’s selection method,

and criterion is listed along the sides of a matrix and assessed according 

which the idea fulfils those criteria using a “-” if it is not satisfactory, “0” if it does not 

affect the criterion, or “+” if it satisfactory (as shown in Figure 17).  

Ulrich & Eppinger – Product Design and Development 

Karl Ulrich, engineering professor at the University of Pennsylvania, and Steven Eppinger, 

professor of system design and management at MIT, combined their knowledge on 

(Pahl & Beitz, 1996), which were 

 

(Pahl & Beitz, 1996) 

Quite often, the market requirements can be simplified into an adjective combined with a 

noun like “low noise” or “high efficiency”. The criteria can then be weighted in order of 

In Pahl & Beitz’s selection method, each idea 

and criterion is listed along the sides of a matrix and assessed according to the degree to 

” if it is not satisfactory, “0” if it does not 

Karl Ulrich, engineering professor at the University of Pennsylvania, and Steven Eppinger, 

professor of system design and management at MIT, combined their knowledge on product 



 

innovation to produce a methodology that embodies a user

engineering data. The result is a comprehensive methodology for corporations that is 

designed to combine marketing, design/engineering and manufacturing into a

process. Due to its complexity and extensive list of steps this research 

with the two key components of interest in Ulrich & Eppinger’s methodology: Identify 

Opportunities (Mission Statement) and Identify Customer Needs (shown on 

side of Figure 18). 

Figure 18: Ulrich & Eppinger product design methodology 

The first step, Identify Opportunities, focuses on gathering information, locating product 

opportunities and creating a mission statem

Eppinger approach the problem of identifying opportunities quite differently from other 

methods. They explain that information on opportunities comes in passive forms, such as 

hearsay, but is most often actively s

and tracking the status of emerging technologies).

These “passive” and “active” forms of information 

represents all stimulus and information inputs experienced by 

team) on any day. All of the opportunities found are then placed into a database, which is 

used as a catalogue that can be reviewed and used in subsequent stages of product 

innovation. The opportunity database is then sorted accordi

(and with regard to the company’s abilities) using a specific series of factors (technology, 
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innovation to produce a methodology that embodies a user-centred approach with technical 

engineering data. The result is a comprehensive methodology for corporations that is 

designed to combine marketing, design/engineering and manufacturing into a

process. Due to its complexity and extensive list of steps this research 

with the two key components of interest in Ulrich & Eppinger’s methodology: Identify 

Opportunities (Mission Statement) and Identify Customer Needs (shown on 

: Ulrich & Eppinger product design methodology (Ulrich & Eppinger, 2003)

The first step, Identify Opportunities, focuses on gathering information, locating product 

opportunities and creating a mission statement for the selected opportunity. Ulrich & 

Eppinger approach the problem of identifying opportunities quite differently from other 

methods. They explain that information on opportunities comes in passive forms, such as 

hearsay, but is most often actively sought (e.g. customer interviews, study of competition, 

and tracking the status of emerging technologies). 

These “passive” and “active” forms of information create the “Opportunity Funnel” which 

represents all stimulus and information inputs experienced by the designer (or design 

team) on any day. All of the opportunities found are then placed into a database, which is 

used as a catalogue that can be reviewed and used in subsequent stages of product 

innovation. The opportunity database is then sorted according to the design team’s interest 

(and with regard to the company’s abilities) using a specific series of factors (technology, 

centred approach with technical 

engineering data. The result is a comprehensive methodology for corporations that is 

designed to combine marketing, design/engineering and manufacturing into a single 

process. Due to its complexity and extensive list of steps this research is only concerned 

with the two key components of interest in Ulrich & Eppinger’s methodology: Identify 

Opportunities (Mission Statement) and Identify Customer Needs (shown on the left hand 

 

(Ulrich & Eppinger, 2003) 

The first step, Identify Opportunities, focuses on gathering information, locating product 

ent for the selected opportunity. Ulrich & 

Eppinger approach the problem of identifying opportunities quite differently from other 

methods. They explain that information on opportunities comes in passive forms, such as 

ought (e.g. customer interviews, study of competition, 

the “Opportunity Funnel” which 

the designer (or design 

team) on any day. All of the opportunities found are then placed into a database, which is 

used as a catalogue that can be reviewed and used in subsequent stages of product 

ng to the design team’s interest 

(and with regard to the company’s abilities) using a specific series of factors (technology, 
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cost, customer focus and imitative products). Each of the factors listed helps in ranking the 

opportunities to allow the selection of the best opportunity for the company. 

The selected opportunity should target a segment of the market in order to be fully defined. 

The target market definition, which should be kept broad to avoid bias so early in the 

design process, can now be mapped out based on the nature of the opportunity, the 

competition, and, requirements for that market. Ulrich & Eppinger recommend using a 

“Product Segment Map” which is the same type of map as Kennedy’s “Competition Map” 

shown in Figure 15 in section 2.2.5.  The data gathered up to this stage (the opportunity 

data and the product segment map) can then be used to generate the mission statement of 

the opportunity. This “mission statement” is similar to Cagan & Vogel’s POG as it 

evaluates the viability of the opportunity, identifies a gap in the market and defines its 

customers’ expectations (feature-wise). 

The mission statement is then used as a road map to further investigate the target market. It 

is necessary at this junction to “Identify Customer Needs”. Ulrich & Eppinger recommend 

gathering “raw data” straight from customers through interviews, focus groups and 

observations of customers interacting with competing products. The designer must seek 

customer statements regarding the opportunity. The statements are recorded and 

interpreted by the design team. For example, a customer statement for a screwdriver could 

be, “I need to drive screws fast, faster than by hand”. This statement is translated by the 

design team as, “The screwdriver drives screws faster than by hand”. All of the customer 

statements are listed in a spreadsheet with their interpretation and organized into categories 

such as “typical uses”, likes and dislikes with existing tools, and “suggestions for 

improvements”. The output of this stage is a table like the one shown in Figure 19. 



 

Figure 19: Example 

The interpretation of customer statements can now be grouped according to the similarity 

of the needs. The needs addressing the same problem or feature are grouped together to 

subsequently rank the groups against one another based on their importance to create a 

hierarchical list of the customer needs. A survey can then be generated to assess, 

quantitatively, the relative importance of the needs from the customers’ point of view. The 

output of the survey is a customer needs list with the relative importance by product 

feature (shown in Figure 20
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: Example of customer statements template with interpreted needs

The interpretation of customer statements can now be grouped according to the similarity 

of the needs. The needs addressing the same problem or feature are grouped together to 

ups against one another based on their importance to create a 

hierarchical list of the customer needs. A survey can then be generated to assess, 

quantitatively, the relative importance of the needs from the customers’ point of view. The 

y is a customer needs list with the relative importance by product 

20). 

 

of customer statements template with interpreted needs 

The interpretation of customer statements can now be grouped according to the similarity 

of the needs. The needs addressing the same problem or feature are grouped together to 

ups against one another based on their importance to create a 

hierarchical list of the customer needs. A survey can then be generated to assess, 

quantitatively, the relative importance of the needs from the customers’ point of view. The 

y is a customer needs list with the relative importance by product 



 

Figure 20: Example of customer needs for a suspension fork and their relative importance 

 

2.2.8 Ulwick – Outcome

Anthony Ulwick worked for IBM in the early 1980s during which

experienced the failure of several major products. In 1985, Ulwick began to investigate the 

product development process used, which was the traditional customer

(also known as user-centred methodology

methodologies used by IBM 

customers. According to Ulwick’s research

companies still find that 50 to 90 percent of their product and service

failures” (Ulwick, 2005, p. XIV)

research mentioned at the beginning of this chapter that only 1 in 11 serious product 
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: Example of customer needs for a suspension fork and their relative importance 

Eppinger, 2003, p. 73) 

Outcome-driven Paradigm 

Anthony Ulwick worked for IBM in the early 1980s during which

experienced the failure of several major products. In 1985, Ulwick began to investigate the 

product development process used, which was the traditional customer

centred methodology). A flaw he identified was th

used by IBM relied on several customers to speak for all the potential 

customers. According to Ulwick’s research, conducted since the mid 1990’s, “U.S. 

companies still find that 50 to 90 percent of their product and service

(Ulwick, 2005, p. XIV). This is yet another confirmation on top of Davis’ 

research mentioned at the beginning of this chapter that only 1 in 11 serious product 

 

: Example of customer needs for a suspension fork and their relative importance (Ulrich & 

Anthony Ulwick worked for IBM in the early 1980s during which time the firm 

experienced the failure of several major products. In 1985, Ulwick began to investigate the 

product development process used, which was the traditional customer-driven paradigm 

). A flaw he identified was that customer-driven 

customers to speak for all the potential 

conducted since the mid 1990’s, “U.S. 

companies still find that 50 to 90 percent of their product and service initiatives are 

yet another confirmation on top of Davis’ 

research mentioned at the beginning of this chapter that only 1 in 11 serious product 
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concepts make it to market (D. Davis, 1999). Ulwick proceeded to create his own 

methodology which he named Outcome-Driven Innovation (ODI).  

A notable feature in Ulwick’s approach to new product development is that the process 

identifies POGs by investigating customers’ routine for using a product or service and 

breaks it down to define the tasks the customers are trying to accomplish (Jobs To Be 

Done - JTBD). His methodology embodies eight different steps, but this research is 

primarily concerned with the first three steps: formulating the innovation strategy, 

capturing customer inputs and identifying opportunities 

The first stage, formulating the innovation strategy, focuses on defining what type of 

innovation the company wants to create and what growth path is most appealing. Ulwick 

identified four different types of innovations: 

- Product innovation is by far the most common and easily achieved approach. The 

only prerequisite to such type of innovation is improving an existing product or 

service and marketing it to customers. Because of the reduced amount of resources 

needed to accomplish it, many companies are seduced by its potential for quick 

return on the initial investment. 

- New Market Innovation addresses the demand for a product or service to assist in 

completing a task, but no product targets that demand. A company has then the 

opportunity to create a new market and provide the “new” product to address those 

underserved outcomes. 

- Operational Innovation addresses inefficiencies and operational costs within an 

organization. Such a type of innovation requires the company to investigate a 

process thoroughly and analyze the infrastructure of a company. 
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- Disruptive Innovation, made popular through the Harvard Business School by 

Professor Clayton M. Christensen, is based on the introduction of new technologies 

to a market that is composed of over-served customers. It is called disruptive 

because a technology is developed and seeks to replace another well established 

one. Doing so is more complicated but can be a more suitable for a start-up 

company trying to enter a new market. Within the disruption, there exist two 

subcategories: Low-end disruption which uses the appeal of similar products for 

lower cost but as a trade off the customer has lower quality. Market disruption that 

targets nonconsumers that are not able to use the available products because of 

their wealth or skill level.  

When setting their innovation strategy, companies have several options to choose from. 

Each option relates in different ways to the same two factors: jobs (new or existing) and 

customers (new or existing). A job, according to Ulwick, is a task that the customer is 

trying to accomplish. Customers, according to Ulwick, are people that are trying to 

accomplish a task (get a job done). Ulwick identified the following four growth options: 

- Get a job done better: Quite frequently, it is the easiest growth option. Ulwick 

states that “more than 80 percent of companies’ innovation initiatives are designed 

to improve existing products and services that already have an established customer 

base” (Ulwick, 2005, p. 7). This growth initiative seeks to satisfy a customer base 

that already exists with a task (or job) that is already being accomplished with an 

existing product.  

- Get more jobs done: The second growth option relies on helping an existing 

customer base to get more jobs done. The simplicity of the solution for such an 

option is often over shadowed by the complexity of acquiring the type of 
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information (from the customer) needed to create such a product. The example 

given by Ulwick is Apple’s iPod. Despite its simplicity, it required Apple to 

successfully capture the information linked to the task(s) (jobs to be done) that the 

customer is trying to accomplish while listening to music (e.g. organizing music, 

creating playlists, displaying a CD’s artwork). 

- Help new customer do a job that others are already doing: Ulwick states that 

“under this innovation growth option, companies focus on creating innovations that 

target nonconsumers—individuals who want to get a job done but can’t because the 

products available for doing the job are either expensive or require specialized 

skills” (Ulwick, 2005, p. 8). Such growth option targets new customer and jobs that 

are already being accomplished. The glory in this option rests in the company’s 

ability to expand its market base to new customers. 

- Help new customer do a job nobody is doing yet: This last growth option is 

aimed at “new markets” and “new jobs to be done”. A company seeking this type 

of growth will try to generate a new product that helps a customer accomplish a 

task that no other product is doing. 

Once the type of innovation and growth are selected, the company can now focus on 

establishing who the customer is and what JTBD (Jobs To Be Done) they are trying to 

accomplish. Ulwick does not offer any specific way to select the right customer segment 

but rather states that the company should have already identified their target market as part 

of the first step of his process. 

The next stage in Ulwick’s process, capturing customer inputs, focuses on gathering the 

requirements for a product for the target market. Ulwick seeks to define three items in this 

stage: the JTBD, the desired outcomes and the constraints. At the culmination of this stage, 
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a Customer Value Model is generated. The Customer Value Model will be used 

subsequently to identify the opportunities. A Customer Value Model (shown in Figure 22) 

is a graphical representation of all the steps taken by a customer to get a job done. Each 

box represents a step, and for each step a series of outcomes are sought by the customer. 

For any product developed, Ulwick identified that there are three different types of JTBD: 

Functional jobs, personal jobs, social jobs. For example, a person that owns an iPod wants 

to listen to music (functional job) while looking more contemporary than CD player 

owners (social job), but wants to be able to organize their music the way they want 

(personal job). The social and personal jobs are what Ulwick calls ancillary jobs that create 

the perceived value to a customer and can be combined under the title of “emotional jobs”. 

These JTBD can be determined by monitoring a sample of customers interacting with a 

competing product and asking a series of questions. These questions identify the desired 

outcomes that are sought by the customer. The desired outcomes define the “big picture” 

of the product and are a good guide to keep the product design process focused on the 

customer. Any desired outcome should be recorded in a simple sentence composed of 

three elements: a direction, unit of measure and a desire outcome (shown in Figure 21). 

 

Figure 21: Dissection of desired outcome 

 

Now that all the JTBDs and desired outcomes have been gathered from the target market, 

it is possible to compile the data into a single figure called the Customer Value Model 

(shown in Figure 22).  



 

Figure 22: Example of customer value model with desired outcomes for left most JTBD 

 

Using the Customer Value Model as a guide, the design team can now determine all the 

constraints to the desired outcomes and JTBD

physical, regulatory, or environmental in nature. The process carried out so far can be 

repeated to identify as many POG as desired by the design team/company. 

The third step in Ulwick’s process, Identifying Opportuniti

opportunity by establishing which desired outcomes are most important to the customer. 

Ulwick suggests creating a survey with all the desired outcomes listed and then ask the 

customer to score the importance and satisfaction

5 (where 1 is not important/satisfied and 5 is very important/satisfied). Ulwick created an 

Opportunity Algorithm (see

makes it possible to discover the mos

p. 45). 

Importance + max(Importance 

Equation 

 

Equation 1 is an algorithm combining the quantitative information given by a customer, 

combines that score with that same customer’s satisfaction w
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Example of customer value model with desired outcomes for left most JTBD 

p. 31) 

Using the Customer Value Model as a guide, the design team can now determine all the 

o the desired outcomes and JTBD. In most cases the constraints are often 

physical, regulatory, or environmental in nature. The process carried out so far can be 

repeated to identify as many POG as desired by the design team/company. 

The third step in Ulwick’s process, Identifying Opportunities, focuses on quantifying each 

opportunity by establishing which desired outcomes are most important to the customer. 

Ulwick suggests creating a survey with all the desired outcomes listed and then ask the 

customer to score the importance and satisfaction with existing products on a scale of 1 to 

5 (where 1 is not important/satisfied and 5 is very important/satisfied). Ulwick created an 

Opportunity Algorithm (see Equation 1) which “is a simple mathematical formula that 

makes it possible to discover the most promising areas for improvement” 

Importance + max(Importance – Satisfaction, 0) = Opportunity

Equation 1: Opportunity algorithm (Ulwick, 2003, p. 45) 

is an algorithm combining the quantitative information given by a customer, 

combines that score with that same customer’s satisfaction with existing products to 

 

Example of customer value model with desired outcomes for left most JTBD (Ulwick, 2005, 

Using the Customer Value Model as a guide, the design team can now determine all the 

ost cases the constraints are often 

physical, regulatory, or environmental in nature. The process carried out so far can be 

repeated to identify as many POG as desired by the design team/company.  

es, focuses on quantifying each 

opportunity by establishing which desired outcomes are most important to the customer. 

Ulwick suggests creating a survey with all the desired outcomes listed and then ask the 

with existing products on a scale of 1 to 

5 (where 1 is not important/satisfied and 5 is very important/satisfied). Ulwick created an 

) which “is a simple mathematical formula that 

t promising areas for improvement” (Ulwick, 2005, 

Satisfaction, 0) = Opportunity 

is an algorithm combining the quantitative information given by a customer, 

ith existing products to 



 

provide a score for the “opportunity”. 

“satisfaction” column of Figure 

follows: The users gave the outcome a very high score of 9.5 meaning that 95 percent of 

the interviewees rated the outcome as a 4 or 5 for importance and only 32 percent of them 

gave a score of 4 or 5 for satisf

Figure 23: Example of market opportunity score for a circular saw

 

The result, when applied to all the desired outcomes of a POG, is a quantified list of all the 

JTBD ranked according to their “Opportunity” score. An ave

for each POG can be calculated to rank all the POGs against one another to decide the best 

opportunity to carry to detailed design.

2.3 Methodologies Comparison

All the methodologies shown in this chapter, represents a section of the various different 

paths that a designer or a design team can choose to take an idea to market. As shown in 

Table 1 below, each of the methodology uses different type of data (demographics, 

psychographics, purchase behaviour, n

each segmentation methodology offers different benefits but some yield better results. 

Though all of them are valid and have shown their potential for success, some are more 
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provide a score for the “opportunity”. The value shown in the “importance” and 

Figure 23 for the first desired outcome listed are interpreted as 

follows: The users gave the outcome a very high score of 9.5 meaning that 95 percent of 

the interviewees rated the outcome as a 4 or 5 for importance and only 32 percent of them 

gave a score of 4 or 5 for satisfaction, yielding an opportunity score of 15.8.

: Example of market opportunity score for a circular saw (Ulwick, 2005, p. 46)

The result, when applied to all the desired outcomes of a POG, is a quantified list of all the 

JTBD ranked according to their “Opportunity” score. An average of the opportunity scores 

for each POG can be calculated to rank all the POGs against one another to decide the best 

opportunity to carry to detailed design. 

Methodologies Comparison 

All the methodologies shown in this chapter, represents a section of the various different 

paths that a designer or a design team can choose to take an idea to market. As shown in 

, each of the methodology uses different type of data (demographics, 

psychographics, purchase behaviour, needs and outcomes). As explained in Section 1.2.1, 

each segmentation methodology offers different benefits but some yield better results. 

Though all of them are valid and have shown their potential for success, some are more 

shown in the “importance” and 

st desired outcome listed are interpreted as 

follows: The users gave the outcome a very high score of 9.5 meaning that 95 percent of 

the interviewees rated the outcome as a 4 or 5 for importance and only 32 percent of them 

action, yielding an opportunity score of 15.8. 

 

Ulwick, 2005, p. 46) 

The result, when applied to all the desired outcomes of a POG, is a quantified list of all the 

rage of the opportunity scores 

for each POG can be calculated to rank all the POGs against one another to decide the best 

All the methodologies shown in this chapter, represents a section of the various different 

paths that a designer or a design team can choose to take an idea to market. As shown in 

, each of the methodology uses different type of data (demographics, 

eeds and outcomes). As explained in Section 1.2.1, 

each segmentation methodology offers different benefits but some yield better results. 

Though all of them are valid and have shown their potential for success, some are more 



 
70 

complicated than others and require more expertise in the field of product design and 

therefore may not be fit for the purpose of the intended web-based program.  

Table 1: Methodology Comparison 

 

 

All the methodologies shown in this chapter can be organized in two different categories: 

“Voice of the customer” driven paradigm and Outcome Driven paradigm. Looking back at 

Table 1, the segmentation methodologies that fall under the “Voice of the customer” 

category would be: demographics, psychographics, purchase behaviour, needs. Outcome 

based segmentation would fall under Outcome Driven paradigm. 

2.3.1  “Voice of the customer” driven paradigm 

Consumer products have been developed using the voice of the customer for quite some 

time. The voice of the customer research is an in depth analysis of what the customer 

needs in a product while trying to figure out what they could overlook or what has been 

overlooked by other companies. Though that method works, it has been noticed that it can 

fail to acquire the actual goals of the customer. Failure to accurately identify the customer 

needs puts a product in jeopardy of not fulfilling its intended purpose thus causing it to 

loose its value to the customer. 
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2.3.2 Outcome driven paradigm 

The outcome driven methodologies are a new approach to designing products that has been 

dominating in recent years and performs in a more predictable way than previous product 

design methodologies. Anthony Ulwick is the pioneer in this field and has shown that the 

method works and can be applied on virtually any type of product. Companies with world 

wide brand recognition have successfully used Ulwick’s method to create better products; 

companies such as AIG, Microsoft, Motorola, Bosch, Hewlett Packard to name a few.  

2.3.3 Methodology Complexity and Adaptability 

Other criteria to take in consideration for the selection of the methodology that would yield 

the best results when trying to conduct assessments using a web interface would be:  

- If the methodology has been digitalized and exists in an electronic format 

- If the method requires new type of vocabulary and if so how difficult is that 

vocabulary 

- What are the basic assumptions required for the initial stages of that methodology  

- What stage the methodology start (in comparison to Pugh’s model) 

Table 2: Methodology Complexity and Adaptability 

Methodology Electronic Technical Terms 
Basic Assumption 

Author Format Usage 

Baxter No Medium Market Gap 
Cagan & Vogel Yes Medium Market Gap 
Cross No Medium Problem Exists 
Hales & Gooch Yes High Problem Exists 
Kennedy Yes Low Problem Exists 
Pahl & Beitz No High Problem Exists 
Pilditch No Medium Problem Exists 
Pugh No High Market Gap 
Ulrich & Eppinger Yes High Market Gap 
Ulwick Yes Medium Market Gap/Problem Exists 

 



 
72 

Table 2 above shows the summary of these factors for each of the methodologies 

presented. Out of all of them, only half have been digitalized and out of these only three do 

not require a high degree of technical content in the terminology that it uses. Lastly of all 

the methodologies listed only one uses a combination of market gap analysis and 

investigation of customer problems for its basic assumptions. 

Due to the nature of the application of the selected methodology, it is important that the 

one chosen be as quantitative as possible. OPAS, being an Internet-based entity, requires 

that the information provided as part of its assessment be quantified to justify its results. 

Though all the methodologies provide some form of quantification in their procedures, 

Ulwick’s methodology offers a mathematical model to relate the customers’ satisfaction 

with existing products with the importance of the market needs. This structure offers and 

quantified ranking for each market opportunity that is unmatched by other methodologies 

presented in this chapter. 

Another factor that is to be taken into consideration during the selection of the idea 

assessment methodology is the readability scores for each method’s published material. 

The readability analysis is discussed in section 4.2.1 and played a significant role in the 

selection of the methodology discussed in the conclusion of this chapter. The readability 

analysis evaluates the complexity of the method based on its written content, the 

complexity of the words used and provides a scale to determine what level of education a 

person should have to best understand the material. The analysis showed clear variations in 

between the complexity of each method. The result of the readability analysis further 

confirmed the selection made in this chapter. 
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2.4 Conclusion: 

Through this analysis of a limited amount of idea assessment methods, an idea evaluation 

method is selected to carry out the primary function of OPAS. The reader is reminded that 

the chosen method will guide innovators with a wide range of skills and knowledge 

through the design process. Ulwick’s outcome driven innovation methodology was 

selected to be the main assessment tool of OPAS. Ulwick’s outcome driven paradigm is 

the only one that uses a medium technical level in the terms used (which is further 

discussed in section 4.2.1), that’s already in a digital format and is published as being used 

by a large variety of profitable companies. It is a simple approach that is easily understood 

and does not require the use of complicated tools. The selection of Ulwick’s methodology 

is further justified by the quantified data used throughout the process.  

Consequently, Ulwick’s method will be embodied as part of OPAS’s assessment process 

and some portions of other methodologies’ tool kits will be integrated throughout. 
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Chapter 3.  

Internet Search & Credibility 

With search engines such as GoogleTM and Yahoo registering over six billion web pages 

each, finding information on almost anything and everything has become a simple task. 

Even people with limited computer literacy or knowledge of the internet can successfully 

search for information. During such searches, people will often browse home-made, non-

peer-reviewed websites and assume them to be credible sources for information. In the last 

couple of decades, the Internet, or the information super-highway as it has been referenced 

so many times, has suffered from the littering of its content which has had a devastating 

effect on the credibility of the information posted on it as a whole. Therefore, OPAS to be 

successful, it has to be credible in its potential to assist people in communicating, refining 

and assessing ideas. It also has to be easy to use and provide an interface that is instinctive 

to the majority of potential users. 

To ensure that OPAS achieves the highest standards in new product web-based assessment 

tools, a review of the current idea assessment systems available on the Internet is needed 

prior to the development of this new tool. 

3.1 Review existing ICT-based design assessment methods 

It is vital at this point to investigate what web-based programs/tools are available to assist 

in the product development process, what degree of success they have experienced and the 

factors that affect their success. A search of most of the ICT-based (Information and 

Communication Technology) assessment tools currently available on the internet was 

conducted and documented, in order to establish the nature of the content, layout and 
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language used in products similar to OPAS. This information was used subsequently as a 

starting point for the development of the first version of OPAS.  

3.1.1 Investigation methodology 

In the initial stage of the research, it was decided to restrict the research to sites maintained 

by nationally accredited agencies such as educational institutions (.edu) and government 

specific or related sites (.gov). In the later stages of the research, the search was expanded 

to commercial and informational websites (.com, .info & .net) that provide similar 

assessment services. In an effort to find the desired websites using methods similar to 

those of innovators, mainstream search engines such as Yahoo!® and GoogleTM were used 

to locate idea assessment websites. The motivation for using such search engines was that 

the majority of people using the Internet will look for a website using a search engine 

instead of trying combinations of possible Uniform Resource Locators (URLs). The search 

engines that were chosen for this search are GoogleTM and Yahoo!® as they represent the 

majority of internet searches that are conducted. As shown in Table 3, a search that was 

conducted by the University of Colorado revealed that Yahoo!® and GoogleTM were the 

two most active search engines by a significant margin. With this in mind, combinations of 

keywords were used to find the majority of websites that address the topic of this research 

and the results were recorded in a series of Excel files. Using the results of this search, an 

investigation was conducted on the methods used by the Internet-based new product/idea 

assessment programs. 
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Table 3: Most active search engines (Xue, 2004). 

3.1.1.1 Keyword selection 

In order to conduct the most thorough investigation possible, a series of specific keywords 

was generated to use during the web search. The keywords are familiar to niche users that 

are defined in the user persona section (See Section 4.1) of this research summary.  

Maria Chli suggests that in order to conduct a proper internet search, a list of keywords 

must be generated in order to formulate the appropriate query (Chli & De Wilde, 2006). 

She recommends extracting terms from thesauri and using methods such as co-occurrence 

and clustering of terms. “Co-occurrence is the process of developing relationships between 

words based upon their co-occurrence in documents” (Chli & De Wilde, 2006, p. 373). In 

order to yield the largest amount of quality web-pages, each search uses a two keyword 

search which will reduce the number of irrelevant websites yielded by a single word 

search. A three keyword search could have been used, but it was established that making 

each search too specific could hinder the quality of the search result. Using the co-

occurrence process suggested by Chli, a combination of a term from each of the following 

lists was used to generate a series of two-term queries for each of the search engines 

mentioned in section 3.1.1. 

- List 1: Idea, Product, Design, Concept, Innovation, Invention. 
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- List 2: Assessment, Assistance, Evaluation, Method, Development. 

The result was a list of thirty queries for each of the search engines. 

3.1.1.2 Strategic role of the perceived credibility of the websites investigated 

It is common for many people to follow their “gut instinct” when trying to assess the 

credibility of the content of WebPages. In this case, when a person goes on a website, 

specific features and the presentation of the information will cause the user to trust the 

website and its content or to dismiss it as being a fraudulent or of poor quality. “Credibility 

is a perceived quality; it doesn’t reside in an object, a person, or a piece of information. 

Therefore, in discussing the credibility of a computer product, one is always discussing the 

perception of credibility” (B.J. Fogg et al., 2002). Dr. BJ Fogg, from the Persuasive 

Technology Lab at Stanford University, has spent the last decade investigating the subject 

of internet credibility and the factors that will gain the trust of a visitor. 

3.2 Key factors that affect website credibility 

For the purpose of investigating website credibility in the context of product innovation, 

Dr. Fogg’s criteria were used for the relevant portions. “Scholars agree credibility 

perceptions result from evaluating multiple dimensions simultaneously” (B.J. Fogg et al., 

2002). To remove a high level of subjectivity while assessing the various sites, it was 

considered necessary to add series of checking criteria to track the type of information 

present on the websites viewed and understand the context of those websites as well as was 

possible. A series of four tables were created for this purpose (Table 4 through Table 7).  

The first set of information gathered, when investigating the websites on product 

innovation, was organized as shown in Table 4. A very general type of information was 

gathered on the location of the main offices of the organization offering the services as 
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well as establishing if it was a commercial entity or not. The geographical location and the 

profit status of the company indicated which countries were the major players in the field 

of online innovation assessment as well as the volume of revenue that is generated from 

their operation. In many cases it was necessary to use websites such as www.whois.net to 

determine some of the criteria shown below. 

Table 4: General website information 

Website Structure & Specifics: Organization Name 
  Type of Website Classification (e.g. .com, .net, .edu, .info) 
  Geographical Location 
  Commercial Entity (Yes/No) 
  Method For Acquiring Information From User 
  Website shows presence of user persona centered design 

 

The enquiries listed in Table 5, shown below, assess the resources that were made 

available to a visitor of the website. All this information was sought from each of the 

relevant sites visited. 

- Website links: Does the site show presence of connectivity to other site such as 

partners in research, university sponsored websites or a research centre’s home 

page. (Y/N)  

- Dictionary of terms used: If the site uses technical terms, is there a way for the 

user to understand the terms and perhaps get some examples of their usage. (Y/N) 

- White papers, Peer reviewed articles and Educational material: Is there any 

information on the site to justify the method used and show that there is a 

structured and published process that is being used. (Y/N)   

The purpose of the material that was searched for in this specific portion of the 

investigation was to establish if educational or peer-reviewed material was available to the 

user to broaden their knowledge on the subject of the website. Another motivation to 

search for this information was to determine if the method used by the site was published 
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or supported by any research completed by an accredited person or educational centre. 

Lastly, the presence of this information weighs heavily on the reliability of the 

response/report provided in return to the site user. 

Table 5: Resources provided on the website 

Resources Provided: Website Links (Y/N) 
  Dictionary of Terms Used (Y/N) 
  White Papers Available (Y/N) 
  Peer Reviewed Articles (Y/N) 
  Educational Material (Y/N) 

 

With the above two tables on enquiring complete (Table 4 and Table 5), the website was 

assessed based on the credibility factors defined by Dr. Fogg (B. J. Fogg, 2003; B.J. Fogg 

et al., 2001). The elements shown in Table 6 were used to assess the trustworthiness15 and 

the expertise16 of the website, collectively described as credibility.  

Fogg developed a series of key factors that define the Ethos and Pathos (credibility) of a 

website. Some of the points worthy of consideration are:  

- Relation to Educational Institution: The relationship to an educational institution 

has a positive effect on credibility. This positive correlation is due to the presence 

of teaching faculty members and professors that are knowledgeable in various 

fields which would increase the quality of the assessment. 

-  Expense Involved: The involvement of a charge to use the site tends to 

discourage potential users from using the assessment. Similarly, a negative 

correlation develops if the method developed by the website to investigate the 

viability of the product is not explained anywhere.  

                                                 
15 Trustworthiness (or Ethos) is the perceived goodness and morals that governs the actions of the organization doing the 

assessment. 

16 The expertise dimension of assessment (or Pathos), is the knowledge base, experience and credentials of the organization 

doing the assessment. Fogg developed a series of key factors that define the Ethos and Pathos of a website. 
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- Advertising: This can be split into three different types which each have a 

different effect on the credibility. Commercial advertising for some other product 

makes the website less attractive. On the other hand, credibility increases if it 

advertises success stories and previous customers that have had a positive 

experience.  

- Contact Information: Lastly, the presence of contact information such as email, 

phone, physical address and contact to a customer service representative has a 

positive impact. 

The exact list of specific items sought while reviewing the websites is summarized in 

Table 6. 

Table 6: Fogg credibility criteria 

Credibility: Related to Educational Institution  (Y/N) 
  Expense Involved (Y/N) 
  Method Used Is Explained (Y/N) 
  Advertising (Y/N) 
  Advertises Referent Customer (Y/N) 
  Advertises Success Stories (Y/N) 
  Customer Service Present on Website (Y/N) 
  Contact Phone Number Available (Y/N) 
  Contact Email Address Available (Y/N) 
  Physical Address Available (Y/N) 

 

The last table developed for the assessment of existing websites is Table 7, the questions 

raised in the table essentially assesses which portions of the design process are offered as 

part of the assessment of an idea. The list was generated from Ulrich and Eppinger’s and 

Pugh’s methodology discussed in Chapter 2. Collectively they cover all the portions of the 

product development cycle and delineate clear lines that separate each of the steps.  

Again the visited websites were assessed against this set of questions (criteria). The results 

are presented in Appendix A & B and discussed in ensuing sections. 
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Table 7: Innovation process steps offered 

Services Offered:  Services Offered 

  Idea Assessment 

  Idea Development / Generation 

  Product Design 

  Engineering Assessment 

  Prototyping / Manufacturing 

  Testing 

  Target Market Research 

  Business / Marketing 

  IP Help 

  IP Acquisition 

 

3.3 The existing new product idea assessment websites 

The completion of the preliminary search of 1,000 relevant websites generated a great 

amount of interesting data, but not enough conclusive evidence was found to confirm the 

existence of a gap in the niche market of idea assessment. This first search established a 

need for further investigation of idea assessment in a web-based format. The second search 

that was conducted assessed the first sixty links for each give keyword mentioned in 

section 3.1.1.1 in two different search engines (GoogleTM and Yahoo!®). A total of 3,600 

websites were investigated through the search engines. Each of the websites and keywords 

were recorded in a table present in the Appendices A and B. Out of the 3,600 websites 

viewed, only 1.42% or 51 websites were relevant to the topic of this research. 

3.3.1 Investigation Results  

The research conducted on the 51 websites mentioned above determined that a little over 

78% of the sites are registered under the commercial (or .com) extension, implying that 

they are developed and maintained by commercial entities. During the 2002 investigation 

conducted by Fogg (B.J. Fogg et al., 2002), the tenth item most important in the factors for 

trust worthiness was the URL ending with an extension other than “.com”. In other words, 

the presence of an ending other than “.com” increased the trustworthiness of the site being 
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viewed. Another factor that increased the trustworthiness of a site was if it was run by a 

nonprofit organization (B.J. Fogg et al., 2002). As shown in Figure 24, only a very small 

minority of the websites were listed as educational websites (3.92%) and the remainders 

were split between two types of informational sites - .org (9.80%) and .net (3.92%). 

 
Figure 24: Website types 

3.3.1.1 Design process visibility 

The search that was conducted yielded some very interesting data regarding how 

companies acquire data from their customers and what services they offer. As shown in 

Figure 25, research indicates that the two most frequently offered services were the idea 

assessment (62.75%) and a business marketing strategy (47.06%).  

The assessment of ideas was the most visible portion of the product development process 

on the Internet; Figure 26 shows that almost half of these websites require the user to 

contact their office via phone, fax or email in order to submit their information. 4% 

required the installation of some software that would carryout the assessment and 12% 

failed to define how the innovator could submit their idea to the company. Some 37% of 

the sites had an online PDF form that the innovator filled out and submitted. This form 

would then be evaluated by the company and a report would be complied for the innovator 

78.43%

9.80%
3.92% 3.92%

.com .org .net .edu



 

to read. In the case of the online form, only one of the website

they use to assess the idea. 

Figure 25: Stages of product development offered through the various websites.

 

In most cases the innovator is not told how their idea is assessed, by whom 

method. The limited amount of information provided by most sites leaves the user 

uninformed about the quality of the assessment and the reliability of the assessment.
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to read. In the case of the online form, only one of the websites explained what metho

to assess the idea.  

: Stages of product development offered through the various websites.

In most cases the innovator is not told how their idea is assessed, by whom 

method. The limited amount of information provided by most sites leaves the user 

about the quality of the assessment and the reliability of the assessment.
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: Stages of product development offered through the various websites. 

In most cases the innovator is not told how their idea is assessed, by whom or by what 

method. The limited amount of information provided by most sites leaves the user 

about the quality of the assessment and the reliability of the assessment. 
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Figure 26: Method used for acquiring information regarding the idea or innovation 

3.3.1.2 General Website Information 

As the information that was collected for each site was investigated, it was considered 

potentially interesting to track the geographical location of each of the companies. As 

shown in Figure 27, over 80% of the companies were found to be located in the United 

States. Out of those companies, it was found through the United States Patent and 

Trademark Office (USPTO) and the Federal Trade Commission (FTC) that over two thirds 

of the companies mentioned above are being sued by their users for some form of 

fraudulent activity such as theft of idea or deceptive and unfair business practices in the 

marketplace. Of the remaining companies based in the United States, all are university 

sponsored companies. 

47.06%

37.25%

11.76%
3.92%

Direct contact with office Online Form N/A Software
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Figure 27: Geographical location of website 

3.3.1.3 Resources provided on the website 

The online educational resources that were sought during the evaluation of the visited sites 

were observed as an indication of the credibility of the organization doing the assessment 

of the idea and the connectivity of this organization with the research community in that 

same field. The resident expertise in the field of product development needs to be apparent 

to any user who wishes to carry out an assessment online. The absence of peer reviewed or 

published material reflects poorly on the nature of the assessment and its results. As shown 

in Table 8, of all the sites investigated, only 25.49% provided some type of material meant 

to educate the user. Though the presence of education material was low, another surprising 

finding was that a little over 1.96% had some form of glossary with which to browse the 

technical terms used throughout the assessment and explanations of the elements of the 

design process. A conclusion that can be made at this juncture is that, although the sites 

found showed some connectivity to other material on the Internet, there is a clear 

instructional gap between the organization doing the assessment and the user/innovator. 

The data regarding peer-reviewed material and white papers supports this theory. The lack 

of explanation and justification of the assessment process used by each of the sites displays 

82.35%

1.96%
5.88%3.92%

United States Ireland Canada United Kindom
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poor Pathos on the organizations’ side, thus hindering the credibility of the evaluation and 

its results. 

Table 8: Resources provided results 

Resources 
Percentage 
Take-Up 

Website Links 37.25% 
Dictionary of Terms Used 1.96% 
White Papers 3.92% 
Peer Reviewed Articles 3.92% 
Educational Material 25.49% 

3.3.1.4 Fogg credibility criteria 

There are many ways in which the website credibility data shown in Table 9 can be 

examined and interpreted. This document is only evaluating the nature of the gap and the 

overall credibility of the sites investigated. Of the credibility factors listed below, the ones 

that have a negative influence on the credibility, if present, are commercial advertising and 

some expense involved. The credibility factors that have a positive influence if present are: 

related to educational institution, method used is explained, referent client, success stories, 

customer service, contact information and a physical address. 

Of the negative factors, the expense involvement factor was almost always present 

(78.43% of the time). Although necessary for a company to function, financial 

compensation should not be required for a preliminary assessment (or assessment 

summary). The second negative factor, commercial advertising, was rarely present (5.88% 

of the sites). 

Of the positive impact factors, the dominant factor was found to be the presence of contact 

information. As shown in Table 9, not all companies chose to display such vital 

information. In his research, Fogg found that the contact information (whether phone, 

email or physical address) was the second most affecting factor on the trustworthiness of 
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the site. Interestingly enough, Fogg found in his 2002 research that the presence of referent 

customers and success stories to be the most important factor of all. The omission of such 

items undermines the trustworthiness and reliability of the website, yet only about a third 

of the sites display such items (referent clients: 39.22% & success stories: 27.45%).  

Table 9: Result of the website using Fogg's credibility criteria 

Credibility Factors 

Related to Educational Institution 9.80% 
Expense Involved 78.43% 
Method Used Is Explained 25.49% 
Commercial Advertising 5.88% 
Advertises Referent Customer 39.22% 
Advertises Success Stories 27.45% 
Customer Service Present on Website 7.84% 
Contact Phone Number Available 78.43% 
Contact Email Address Available 76.47% 
Physical Address Available 70.59% 

3.4 Conclusion 

The Internet search investigated 3,600 websites and determined that almost two thirds of 

the sites relevant to the design process offered the assessment of ideas. Using the Fogg 

criteria for web credibility, it was found that a significant portion of the sites do not 

educate their users and little to no information is provided on the method used to assess the 

ideas. The user is unaware of the information justifying the rating provided by the 

evaluation. Looking at the data from this Internet search, there is a clear opportunity gap 

for an Internet-based site to guide innovators through the design process and assess ideas 

quantitatively. Consequently, from the findings of this study, specific design implications 

have been identified to boost the popularity and usability of OPAS. 
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Design implication #1: Make the site clear and simple to use 

Websites need to be simple and easy to use. The process that the user is about to carry out 

when using the site for the first time should be as simple as possible and guide them 

through each step. The steps need to be clear and the output explained as well as justified. 

Design implication #2: Add value to the site 

In general, the data suggests that there is a knowledge gap in between the creators of the 

website and its users. Whether it is a gap in the language or methodology, it can be easily 

bridged by providing peer-reviewed articles, a glossary and a procedure that the users can 

read to familiarize themselves with the method that is used to assess their ideas. 

Design implication #3: Show relationship to educational institution 

The research conducted confirms the work previously done by Fogg, which showed that 

people feel more inclined to use a website designed by an educational institution where 

research on the same topic is being conducted. 

Design implication #4: Appearance 

The site should not include any advertisement that is not related to the company. 

Advertising success stories and referent clients is a boost to the perceived value of the site 

whereas having commercial ads for other products or companies severely degrades the 

credibility of the site and the organization. 
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Chapter 4.  

Idea Gathering Language & Communication 

In the United States, the average newspaper aims to use a ten to thirteen year olds’ reading 

level (Meyer, 2004). The reason for doing so is to strategically place themselves at the 

heart of their customer group. Almost anyone with a limited amount of education or 

reading ability can pick up the paper and understand its content. This strategy, though 

quite often misunderstood as poor writing on the journalists’ side, is a communication 

method that reaches the largest customer base possible. It has been proven that reducing 

the communication barrier to its minimum increases the interest and willingness of a 

person to interact with a product (Meyer, 2004). For example, the Swedish furniture maker 

IKEA has built its brand around the simplicity of their concept and arguable ease of 

assembly. Judging by their ever-expanding business, to reach New Zealand by 2009, the 

concept of “communication ease” is a very popular theme. 

In order to communicate better with the public through an internet website, it is important 

to understand their “persona” and ideally shape the presented information to each person’s 

needs. To accomplish this task, the website will need to have a method for acquiring 

information about the user. 

4.1 Defining the User Persona 

The user persona is a tool designed to evaluate and rank the users of OPAS into four 

different levels, using various criteria. A similar process is used by business incubators 

when developing a customer segmentation scheme. They use a customer segmentation 

scheme to list all the potential customers within a target market and cluster them into four 
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or more tiers. Each tier represents a new level of development for the organization. One of 

those tiers is the “sweet spot”, meaning that the customers in this tier are the ideal 

customers for the organization (Saywell, 2007). The user persona aims to triage the 

customers (users of OPAS) using the SET factors established by Cagan and Vogel (Cagan 

& Vogel, 2002). The SET factors (Social, Economical and Technical) are used in their 

methodology to identify product opportunity gaps (POGs) and segment their customers. 

Social Factors – Social and cultural trends and drivers; reviving historical trends. 

Economic Factors – State of the economy, shift in focus on where to spend money and 

level of disposable income. 

Technical Factors – State-of-the-art and emerging technology, re-evaluating existing 

technology. 

A series of questions were created from the basic definitions shown above to segment the 

users into four different categories. However, it was decided that doing a basic 

entrepreneurial/business evaluation would provide better results. OPAS is designed to 

assist individuals who wish to create and market new products or services. Therefore, 

some entrepreneurial drive or business knowledge is needed to successfully commercialize 

the idea. Dr. Duening, co-author of Business: Principles, Guidelines, and Practices 

(Ivancevich & Duening, 2003), established a set of entrepreneurial personality traits and 

behaviours that he uses to rank his students in entrepreneurship classes (Ivancevich & 

Duening, 2003). These criteria will be used in the user persona to evaluate the knowledge 

of the users about themselves. 

The idea that one size fits all, for Internet websites, is a concept that is no longer valid due 

to the expanding user base that accesses the internet on a daily basis. Yet, when reviewing 

the internet (see Chapter 3), it was found that none of the web designers create websites 
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that modulate themselves to the user and his or her specific needs for customized 

information. In the case of OPAS, it was considered vital to the author that it tailors the 

information and the way in which it is displayed to suit its users. OPAS’s goal is to teach 

the user, provide an idea assessment and either show a product development method for 

the user to apply or provide the user with the tools that could be used to complete the 

viability analysis of business ideas.  

Several questions need to be investigated prior to designing OPAS: who is most likely to 

use OPAS; what are their informational needs; how technical can the information be; how 

should the information be displayed; what are the factors that define a user’s ability to 

process the information provided by OPAS (See section 4.1.3). In order to understand the 

nature of the potential users of OPAS, a customer segmentation scheme must be 

developed. A proper place to start this investigation would be to examine statistics on 

ownership of patents (see section 4.1.1) and innovation statistics in New Zealand (see 

section 4.1.2).  

4.1.1 Patent statistics 

The search for patent statistics was considered essential for several reasons:  

- To quantify the customer base for OPAS 

- To determine if patents are filed more frequently by corporation or independent 

innovators 

- If there are independent innovators that file patents, do they use a systematic 

method to assess their ideas 

The information found was be used to develop the criteria by which OPAS segmented the 

users to provide a better quality assessment and customized information. 
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In addition, to better understand the type of person who could use OPAS, a quick 

investigation on patents and innovator statistics was conducted. Dr. Farag Moussa of the 

International Federation of Inventors’ Associations (IFIA) conducted research on the topic 

of independent versus corporate patents. In 2001, during the XIIth World Productivity 

Congress, Dr. Moussa presented the data shown in Table 10. A significant portion of 

innovators around the world are independent of large corporations, which indicates that 

there is a large customer base for OPAS. OPAS could be used in the context of a 

corporation as well, but would yield better results if a single user or small group was 

managing the assessment. On a side note, a correlation between gender and innovation was 

covered in an earlier paper by Dr. Moussa, in which she states that establishing a statistic 

for gender and patent filing cannot be accurately accomplished. Quite often, an 

abbreviation is used for the first name which makes it impossible to establish the sex of the 

innovator (Moussa, 2001). No concrete data has been compiled on a relationship between 

gender and innovation, so gender will not figure as one of the criteria for the user persona. 

Table 10: Percentage of patent application filed by local independent inventors in 1998 (Moussa, 2001) 

Norway 52% 

Ireland 43% 

Belgium 42% 

Austria 41% 

Finland 35% 

Sweden 36% 

France 30% 

USA 27% 

UK 26% 

Italy 24% 

 

4.1.2 Innovation in New Zealand 

Statistics New Zealand found that, in 2005, “52 percent of New Zealand businesses 

reported innovation activity” and that “the innovation rate increases with business size: 68 

percent of businesses with 100 or more employees compared with 46 percent of businesses 
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with six to nine employees” (Pink, 2007, p. 3). In New Zealand, there are 34,761 

businesses with six or more employees, out of which only 3.89 percent have 100 or more 

employees (Pink, 2007). The sources of ideas and information were found to be as follows: 

existing staff (77 percent), customers (64 percent), new staff (54 percent). “Government 

agencies; universities or polytechnics; and Crown research institutes (CRIs), other research 

institutes or research associations were rated as important sources by the least number of 

businesses (less than 12 percent each)” (Pink, 2007). Product innovation has assisted 45 

percent of businesses in New Zealand to improve their products and, in return, generated 

more than a 10 percent increase in sales just from the changes introduced.  

4.1.3 Categories of user 

Published books on human communication (DeVito, 2002; Pugh, 1991) and organizational 

communication (Miller, 2006) were combined with the information found in the writings 

of Cagan & Vogel (Cagan & Vogel, 2002) and Duening (Ivancevich & Duening, 2003) to 

develop the scoring for the user persona. The information found in each text was used to 

break down the user persona into four different factors that cover the spectrum of the 

human psyche: Technical, Social, Economic and Psychological factors. These factors were 

left broad enough so that they may embody a large percentage of users, but are still 

specific enough to assist the website in shaping itself to the user’s skills and knowledge. 

These four factors constitute the ‘backbone’ of the persona’s structure.  

Table 11 shows each of the factors mentioned above and the points allocated for each. The 

text shown for the factors was generated by the author in correlation with a series of 

engineering and business texts (Cagan & Vogel, 2002; Ivancevich & Duening, 2003; 

Moussa, 2001). For each of the questions asked for the user persona, a score is given. The 

scores are summed to make a single value which is then used to classify the user in one of 
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four tiers of users.  Using these scores, it is then possible to define the type of information 

that should be shown in order to best assist the user. Depending on how the user scores, 

OPAS will then guide the user along the optimal path to complete the tasks of assessing 

and possibly further developing their idea(s). 

The first tier users are the users with little knowledge of the design process, 

business/entrepreneurship, finance and communication (See column labelled “Point = 1” in 

Table 11). Though OPAS will try to assist tier one users as best as it can, it is likely they 

would require a person to interact with and guide them through every step of the way. On 

the opposite end of the spectrum are tier four users (See column labelled “Point = 4” in 

Table 11 ). They have an extensive social network that links them to all of the information 

they need. Possessing businesses and patents, their level of familiarity with the business 

world is extensive. In addition, their entrepreneurial mindset allows them to make tough 

business decisions without needing much assistance.  

Tiers one and four users are the extremes of the spectrum and the least likely to use OPAS 

(See column labelled “Point = 2” and “Point = 3” in Table 11). Tiers two and three are a 

mix of both ends of the spectrum explained above. They are what is classified as the 

“sweet spot” for OPAS. That is, tiers two and three consist of people who might not have 

the knowledge to carry out a complete product development process without assistance, 

but they possess enough skills to use an online website to guide them and learn the design 

process through a series of questions and practical examples. 
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Table 11: Scoring definition for user persona 

 

 
Point = 1 Point = 2 Point = 3 Point = 4 

T
ec

h
n

ic
a

l 
F

a
ct

o
rs

 

Engineering 

Knowledge 
None 

Limited to education 
received 

Higher education 
knowledge with some 
practical application 

Extensive amount of 
practical application 
through employment 

Higher Education 

Level 
No diploma High school diploma 

Bachelor degree from 
major university or 
higher education 

completed at local 
community college 

Masters or PhD degree 
from major university 

Internet Use Rare use of internet 
Use for email and low 
internet use knowledge 

Use for email and 
moderate internet use 

knowledge 

Extensive use on daily 
basis 

Technology / 

Electronic 

Orientation 

Not motivated to invest in 
any form of electronic 

Possesses cell phone 
but no personal 

computer 

Possesses cell phone, 
personal computer and 

use them frequently 

Upgrades cell phone, 
personal computer 

frequently and use them 
extensively 

Computer literacy No computer literacy 
Basic knowledge 
(internet & email) 

Frequently use computer 
(email, internet, 

employment) 

Most task completed on 
daily basis require 
extensive computer 

knowledge 

Intellectual 

Property 

Knowledge 

No knowledge of purpose 
of IP protection 

Basic familiarity with 
purpose of IP 

protection 

Strong knowledge of IP 
protection and has filled 

out patent form 
Possesses patent(s) 

S
o

ci
a

l 
F

a
ct

o
rs

 

Social 

Centralization 

Very limited social 
network 

Moderate social 
network limited to 
similar profession 

Large social network 
with various social 

groups and professional 
occupation 

Extensive social network 
reaching to various social 

groups and professions 

Communication 

Skills 

Very selective with whom 
to interact with and 
considered very shy 
and/or poor verbal 

communication skills 

Moderate comfort 
communicating to 
small size groups 

and/or trouble 
expressing ideas 

Comfortable with small 
audiences and strong at 

expressing self 

Strong public speaking 
skills and comfortable 
with large audiences. 

Strong skills expressing 
self. 

Leadership Skills 
No leadership skills 
and/or experience 

Low leadership skills 
and/or experience 

Moderate leadership 
skills and/or experience 

Strong leadership skills 
and/or experience 

E
co

n
o

m
ic

a
l 

F
a

ct
o

rs
 

Employment Type No employment Part-time employment Full time employment 
Full time employment & 

possesses separate 
business 

Employment 

Stability 

Not able to keep 
employment for extended 

period of time 

Recently acquired 
employment 

Same employment for 
significant amount of 

time 

Seniority and/or high 
position in corporation 

Disposable 

Income 

No disposable income 
with large amount of debt 

Small amount of 
disposable income with 

no debt 

Moderate amount of 
disposable income with 

no debt 

Significant amount of 
disposable income with 

no debt 

Financial 

Education 
None 

Familiar with credit 
card use 

Moderate knowledge of 
investment methods, 
credit card and loans 

Extensive knowledge of 
investment methods, 
credit card and loans 

Capable of Start-

up Company 

No interest and/or 
knowledge of process 

Not familiar with 
process and wants to 
start own company 

Familiar with process 
and wants to start own 

company 

Possesses one or more 
company 

Financial 

Situation 
In debt and/or bankrupt 

Barely breaking even 
on monthly basis 

Breaking even on 
monthly basis with small 

excess 

Significant revenues on 
monthly basis & 
possesses side 
investments 

P
sy

ch
o

lo
g

ic
a

l 
F

a
ct

o
rs

 Enthusiasm Type Not motivated 
Enthusiasm for 

technology 
Enthusiasm for making 

money 
Enthusiasm for getting 

ideas to market 

Ego Stance 
Defensive stance to 

protect ego 
Open to limited amount 

of feedback 
Open to feedback but not 

open to new ideas 

Open to feedback, new 
ideas and acquire new 

knowledge 

Aim For 

Recognition 

Aiming for a working 
machine 

Aiming for wealth 
Aiming for wealth but as 

a measure of 
achievement 

Aiming to get the idea to 
market successfully as a 
measure of achievement 

Risk Management 
Not interested in taking 

any risks 

Good safety factor - 
low or well managed 

risk 

Moderate risk 
management method 

knowledge and/or 
experience 

Strong risk management 
method knowledge 
and/or experience 
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It is an objective of this research that OPAS will have the ability to evaluate the best way 

to assist the user depending on the skills that they already have and the skills that need to 

be acquired to carry out the tasks to successfully assess the idea or product.  

Each of the questions used as part of the evaluation method mentioned above has a 

weighing factor for each response. Based on the evaluation, OPAS can then compare the 

user to the user placement chart shown in Figure 28, below, by placing the score in the 

appropriate column for the answered question.  

 

Figure 28: User persona placement chart 

 

Each of the colors defines a different user group that will require different types of 

information. The concept was strongly influenced by co-workers of the author and several 

business owners’ suggestions. For example, the users who fall in the centre portion of the 

User Placement Chart
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chart will mostly require guidance with every single step and might also require face-to-

face contact in order to answer all of the questions they may have. In contrast to the first 

tier user, the person who falls into the outer portion of the user placement chart will not 

require to be taught as much and can most likely manage the assessment well by being 

shown a brief explanation of the tools and methods. A series of examples of user personas 

are shown in Appendix C. 

4.2 Determine/Create language to assess ideas 

4.2.1 Language level 

In 1938, Rudolf Flesch created a mathematical definition for assessing the readability of 

written content and published it in his dissertation at Columbia University. Later on, in 

1946, he republished his work with a more in-depth investigation of newspapers and 

written media (Flesch, 1988) which was then further researched by Meyer (Meyer, 2004). 

Flesch’s formula (See Equation 2) uses the average number of words per sentence (SL) 

and the number of syllables per 100 words (NS) to calculate a “Reading Ease Score” 

(Flesch, 1988).  

Equation 2: Rudolf Flesch’s Readability Equation (Flesch, 1988; Meyer, 2004) 

Reading Ease Score ( ) ( )NSSL 846.0015.1835.206 −−=  

The readability equation “yields a measure from 0 to 100 where 0 is practically impossible 

to read and 100 is easy for any literate person” (Meyer, 2004, p. 110). A score between 70 

and 80 would be the reading level of a ten to thirteen year old by today’s standards, which 

happens to be the reading level used in newspapers today. In 2008, Flesch’s methodology 

is still used in a wide variety of media. “Newspapers, and the advertisers who support 

them, still count for the most part on maximizing their reach, so clear writing is still 
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important” (Meyer, 2004, p. 110). Flesch’s method is also a part of most of the popular 

word processing programs like Microsoft Word. 

The writing level and technicality of the language used in written media has a direct 

influence on the type of person that will read the content. Writing in language that is 

appropriate for each of the user levels is one of the goals of OPAS and this analysis. 

Therefore, it was necessary to establish what constitutes the lowest level user’s language 

(level 1).  

Wendy Kennedy (Kennedy, 2006) developed her methodology for people with little to no 

technical background. The language used is simple, employing common everyday words 

in a non-technical way. The goal of Kennedy’s method is to develop a business model 

without using any technical jargon. Using Flesch’s methodology, it was found that 

Kennedy’s writing scores a readability level between 35 and 52, depending on the chapter. 

These results suggest that Kennedy’s writing should be readable for a wide audience. On 

the other end of the spectrum, Pugh, Pahl and Beitz use technical terms extensively in 

order to get their point across. Pugh (Pugh, 1991) scored between 20 and 35 on the 

readability scale, depending on the chapter. Similarly, in Engineering Design by Pahl and 

Beitz (Pahl & Beitz, 1996) scored between 17 and 32 depending on the chapter. There is a 

clear gap between the three pieces of literature, which is reflected by the type of reader 

targeted by each. 

OPAS needs to use language that is simple enough for most of the users, but still fulfils its 

technical requirements. The user persona will group the users into one of the tiers and 

match a readability level to the population of the tier. Tier 1 should target a readability 

score between 70 and 90 to assist the users as they do not have extensive technical 

knowledge or education.  Tiers 2 through 3 should target 40 to 80 and, lastly, Tier 4 should 
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target a higher technical level with a readability score of 30 to 50. Some overlap between 

each tier will be allowed, as not every user is expected to fit perfectly into each of the 

suggested tiers. 

4.2.2 Design language 

The design language of a website is the overarching scheme/style that is used to guide the 

design setting and architecture. In this context, design language does not have anything to 

do with section 4.2.1, which discusses the actual wording used. The term language is, in 

this section, used to describe the aesthetics of the website, its graphic user interface (GUI) 

and the structure of each page. The concept of design language suggests that colour 

schemes, shapes, textures and layouts should be consistent in appearance and ‘feel’ 

throughout the Web pages.  

The goal of OPAS is to attract innovators to use its assessment. Due to the results found on 

the honesty and credibility of similar websites, a natural and logical resistance to using the 

site might be experienced from the user. A strategy to remove these trust issues needs to be 

evaluated and implemented as part of the design language. In the video, Tactics of 

Innovation (Barker, 1998), Joel Barker suggests ten steps that can be applied to introduce 

an idea to its potential users. Barker’s steps are:  

Upside, Yes (Perceived Advantage): “From the user’s point of view, can they see an 

advantage in your new idea over what they are already doing? Is there an upside for them 

if they adopt your innovation” (Barker, 1998). If a person decides to adopt OPAS, they 

will be able to use a systematic approach to assess their idea which in return, will provide a 

set of dynamically generated suggestions for guiding the user through the product design 

process.  
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Downside, No (Failure Consequences): If OPAS fails to properly evaluate the quality of 

the idea, what are the consequences? Due to the fact that there are many variables that 

need to be taken into consideration to correctly assess the feasibility of an idea, there is a 

possibility that the assessment might not be accurate. It is left to the user’s discretion to 

further investigate the feasibility of the idea. OPAS is designed to be a tool to facilitate the 

transition between the “fuzzy front end” of product development and the conceptual design 

stage.  

Seemingly Simple (Simplicity): OPAS needs to look simple to use and show similarities 

to other Internet sites that the potential user has already used. In order to get the best 

possible response from the users, it uses similar to those of existing websites such as email 

sites, newsgroups and search engines. As discussed in Chapter 3, search engines are the 

origin of most internet usage. Therefore, it was established that using a simple structure 

like a search engine and providing the robustness of email and newsgroup type sites was 

the best layout to appeal to the largest amount of users. 

Small Steps (Divisibility): The process used for the assessment of ideas should be 

sectioned into simple/easy-to-understand steps. Each step only targets a single aspect of 

product development and thoroughly explains it to the user. 

Clear Message (Communicability): The language used in the content of the website 

should be similar to that of the user and should not require learning significant amounts of 

new vocabulary. The user persona along with the educational information present on the 

site should fulfil this task. 

Compatible Fit (Compatibility): Barker suggests matching, as well as possible, the 

features and aesthetics of products or services that the user is already familiar with. In the 

case of OPAS, it will be modelled after other websites or internet programs. 
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Credible Messenger (Credibility): The University of Canterbury is conducting research 

on the topic of product innovation assessment and supporting OPAS which increases the 

credibility of OPAS and its assessment. In addition, the methodology is thoroughly 

explained throughout the assessment, which is meant to provide the user with a structured 

justification regarding the feasibility of the user’s idea. Combining these factors with 

Fogg’s credibility factors discussed in Chapter 3 will provide sufficient credibility for the 

assessment. 

Reliable Performance (Reliability): The assessment must be carried out without any loss 

of information or functionality problems. The information provided by the user will be 

secured and not accessible by unauthorized parties. 

Easy In (Relative Costliness): As financial compensation is not the focus of this research, 

this step is not relevant to OPAS. 

Easy Out (Reversibility): If the user is not satisfied with the assessment, there is the 

option of simply deleting the user account along with all the information provided 

throughout the idea evaluation. 

Using the ten Tactics of Innovation (Barker, 1998) developed by Barker, OPAS should 

have enhanced appeal and increase the user’s willingness to provide information regarding 

the ideas to be assessed. 

4.3 Conclusion 

The following conclusions have been drawn from the Chapter 4 

 

 



 
102 

Design Implication #5: Integrate User Persona as the first step 

The user persona is going to be integrated as the first step for the user signup process. It is 

designed to organize the users of OPAS into tiers to provide customized information & 

feedback and to tailor the assessment to the user’s knowledge on four different factors: 

social, economic, technical and psychological. 

Design Implication #6: Give clear instructions 

Rudolf Flesch’s “Readability equation” will be used by OPAS to tailor the text displayed 

to each user. The data gathered by the user persona will organize the users into four tiers. 

OPAS will display text with a readability score of 70 to 90 to tier 1 users; tier 2 will be 

shown text with a readability score of 60 to 80; tier 3 users will be shown text with a 

readability score of 40 to 70 and lastly tier 4 users will be shown text with a readability 

score of 30 to 50. 

Design Implication #7: Make site easy to navigate 

OPAS should be kept to a very simple site that is easy to navigate. The graphic user 

interface should show similarities to frequently used websites such as email, search 

engines and blogs. 

Design Implication #8: Assessment credible & Tactics of Innovation 

Using the tactics of innovation presented by Joel Barker (Barker, 1998) will  

- Make the presence and support of the University of Canterbury known to the user 

make it easy for anyone to sign up and cancel their account 

- Show the user that the University of Canterbury is carrying out the research on 

product innovation 
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- Make it clear that OPAS is only meant to provide a service to individual innovators 

and SMEs with a systematic way to assess ideas 

- Make the site credible and compatible to a large percentage of the population 

- Make the intentions of OPAS clear and simple. 
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Chapter 5.  

Embodiment of Method into a Web-Based Mechanism 

The user persona triage potentially improves the position of OPAS in comparison to other 

online assessment methods. This is achieved through adding more functionality to the idea 

assessment phase while equipping OPAS with a tool to modulate the language it uses to 

better fit its user, a feature which, thus far, has not been applied in this manner. Although, 

as mentioned earlier in this document, there are only a minimal number of sites that offer 

similar type of services as OPAS, it has the potential to offer the process online with 

minimal involvement of people. The user persona ensures that the information presented is 

comprehensible to the four different tiers of users identified and can communicate 

effectively with each one. All the functions of OPAS (from the automatic triage of the user 

personas to the idea assessment itself) are controlled by two entities: the database and the 

application. The database is where all of the data about OPAS is saved and the application 

controls the data manipulation needed. 

5.1 Method to assist automatic triage of ideas 

The content of a Webpage can be static or dynamic. A static page displays the same 

information to everyone. An example of such a site could be a newspaper’s website. A 

dynamic page, on the other hand, gives its user interaction options to modify the content of 

the Web page. The benefits of using a dynamic site are that each user sees different content 

and has access to different options. Through these selections and options, the user can 

customize the information as the webpage programmer sees fit. OPAS is a dynamic 

website. It uses a series of logic statements to initially categorize its users (once logged in) 



 

into different tiers of users

page from the database through an application

method being aligned with the predefined class of user (See 

Figure 

 

The information that is displayed by the website comes from the interaction between the 

Database and the Application, which in this research are defined as follows:

Database – All of the information contained and displayed by 

database. The database stores and
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s. It then automatically displays user-specific content

from the database through an application, with the content and communication 

method being aligned with the predefined class of user (See Figure 29). 

Figure 29: User/Website/Server interaction 

The information that is displayed by the website comes from the interaction between the 

Database and the Application, which in this research are defined as follows:
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Application - The application moves data in and out of the database and modulates the 

information returned by the server in a predetermined format (see Figure 29). The 

predetermined format is partly set by the server side languages but mostly by the client 

side languages which are explained in further detail in the following sections. The 

application is what makes OPAS a dynamic website. Without the application, OPAS 

would not be able to move information or change the information displayed. 

5.2 Establish programming language of OPAS 

In order to accomplish all of the tasks given, OPAS needs to be robust, reliable, safe and 

fast. It is not just a website; it is what programmers refer to as a web database application. 

OPAS requires a mix of three different programming languages to function. The languages 

can be broken down into two categories: server side and client side languages. The server 

side languages are going to remain within the server where the website is saved and 

manage the databases. The client side languages are the ones used to generate and modify 

the content of the Web page that the user interacts with. A combination of PHP, MySQL 

and HTML is used to run the various tasks of OPAS.  

5.2.1 Client side language 

Like any website, the pages of OPAS use Hypertext Mark-up Language (HTML). HTML, 

used on its own, creates static pages which only display information when requested. 

Originally developed in 1980 by an independent contractor of CERN (the European 

Organization for Nuclear Research), it became publicly available in 1991 (Berners-Lee, 

1989). It has been used since then to describe the structure of text-based information in an 

Internet browser. OPAS was designed using HTML with embedded scripts in PHP and 

MySQL to operate the server side information.  
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5.2.2 Server side languages 

MySQL - is a fast and efficient RDBMS (Relational Database Management Systems) in 

which the data is sorted and organized in a set of tables. During its development, speed 

was the main focus and that is why it has become the world’s most popular open source 

database (MySQL AB, 2007). The application is used by a number of web based 

applications e.g. Yahoo!, Google, Nokia and YouTube. MySQL is an open source software 

that was used via the GNU GPL (General Public License). It runs on a wide variety of 

platforms (Windows, Linux and OS/X) which work with the new generation of application 

built on the LAMP stack (Linux, Apache, MySQL, PHP / Perl / Python). LAMP stack 

refers to the series of software used to run dynamic websites and servers. 

PHP - stands for “Personal Home Page tools: Hypertext Pre-processor”. It is a scripting 

language designed to move information in and out of a database and display it in a 

hypertext format. Its syntax is similar to that of C and works with any database system. 

PHP is embedded in the script of each Web page. When the page is requested by the user, 

the server processes the PHP/MySQL language within the server and the output is a set of 

data which is then formatted by the HTML tags within the Web page. 

5.2.3 The resulting language of OPAS 

The combination of HTML, PHP and MySQL creates a very robust trio that is designed to 

handle up to 100,000 individual database entries serially, but not simultaneously. The 

limitation on the number of simultaneous users is not dictated by the programming 

language but by the hardware used e.g. server, internet connection and network speed. The 

language trio creates a dynamic site which can gather information from the user using the 

HTML section of code, access/write to a database using the PHP section of code and, with 
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MySQL, manage the newly acquired information to store it in the proper location on the 

server.  

5.3 The Birth of OPAS 

5.3.1 Design Implications 

It is necessary, at this point, to discuss the integration of the design implications that were 

introduced at the conclusion of chapters 3 and 4. As the rationale, research and potential 

application for each of the design implications has already been explained, a simple outline 

of each design implication from this research will be presented along with a discussion 

regarding its integration. 

The design implications presented in Chapter 3 were: 

- Make it clear and simple to use: As shown in Figure 31 and Figure 32, the layout 

of OPAS was kept to a very simple design. Using a similar approach to Google and 

Apple’s interface, the website was designed with simple contrasts in colours to 

create sections for each type of information.  

- Add value to the site: Although it was established as important to make peer 

reviewed material readily available, it was decided that, for the first prototype, the 

presence of educational material other than a glossary for the terminology was not 

essential. Later versions will be designed with the intent to provide relevant 

educational material to better educate the users. 

- Show relationship to educational institution: The presence of an educational 

institution backing up the research conducted by OPAS has been shown as an 

important pillar to the credibility of the website. The relationship with the 
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University of Canterbury was made clear by not only adding a series of links to the 

university’s home page and Product Innovation Centre, but also by adding a series 

of statements, on the main page of the site, explaining what OPAS is and which 

department within the university created and maintains the site (see Figure 31). 

- Appearance: No advertisement has been placed on the website. Because OPAS is 

meant as a learning tool, no content irrelevant to product innovation has been 

added (see Figure 31 through Figure 42). 

During the course of Chapter 4, a second set of design implications were suggested. These 

suggestions focused mostly on features to assist the triage of users into appropriate tiers 

and providing customized information. 

- Integrate user persona: A user persona has been developed as part of the 

registration process of OPAS. By answering a series of questions, the website has 

the ability to triage its users into four different tiers to display customized 

information tailored to each tier’s specific needs (see Appendix D). 

- Give clear instructions: Each portion of the assessment is accompanied by a 

paragraph explaining to the user what is being assessed in that specific portion and 

how the data is going to be used by OPAS to assess the idea. As part of the 

dynamic information that is generated by the user persona, extra explanation and 

definitions were added within the assessment process along with help buttons to 

provide assistance without needing to access a different page (See Figure 36). 

- Assessment credibility and tactics of innovation usage: As part of an attempt to 

create a site that has high credibility and to quickly gain the trust of new users, a 
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paragraph on the first page of the website was devised to explain the origin of the 

method used by the assessment. A brief summary of the creator of the method and 

some justification for using it is provided before the user registers and is accessible 

without signing up for an account with OPAS (see Newsletter section in Figure 

31). 

5.3.2 Site Structure 

As shown in Figure 30, OPAS structure is very simple, efficient and uses a series of logic 

statements to direct the user. Each link to another webpage is represented in the flowchart 

by a box with the page’s name. Figure 30 shows a simple example of the content of the 

website’s main page and how its content relates to the data shown in the flowchart. The 

complete flow chart for OPAS compressed into an A3 sheet can be seen in Appendix D. 

For a full size image of OPAS layout please see the attached CD. The homepage shown in 

Figure 31 gives access to all of the public pages as well as the member restricted sections. 

A new user would create a new account and a user login (shown in Figure 32), which 

would then be used to keep track of all the information they input into OPAS. Following 

the registration step is the creation of the user persona which is shown into detail in 

Appendix C. The user is then directed to OPAS’s assessment main page where they may 

select any part of the assessment that they wish to complete. This is discussed in further 

details in section 5.3.3. 
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Figure 30: OPAS basic layout 
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Figure 31: OPAS main page 

Each webpage for OPAS uses a simple layout that is meant to be intuitive and efficient. 

The user is expected to be able to access most of the information that they might need or 

want in two clicks of the mouse. The site uses three different shades of grey to highlight 

the different sections, while the content that the webpage designer wants to highlight is 

located in white text areas.  

The text boxes shown in Figure 32 point to the design features integrated in every page of 

OPAS. The basic structure remains the same for every assessment page to help the user 

find the content he/she might need.  

 

University of 
Canterbury links 

Newsletter to inform 
visitors of the purpose and 

new content on the site 

Links to different 
pages of the website 

Member login 
page link 

New member login 
page link 
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Figure 32: OPAS sign up page 

5.3.3 Prototype of Idea Assessment Process 

Once the user has created an account and provided the persona information required, 

OPAS will redirect him/her to the “OPAS Main Page” shown in Figure 33. Due to the 

simple nature of its content, this page is the same for every user tiers. The page provides a 

short paragraph about the assessment’s goals and a brief explanation of each of the five 

stages of the process. At the bottom of the page a button was added to start a new 

assessment. 

Submit button 
always present at 

bottom of any page 

Content of every 
assessment page 

shown in white text 
area 

Introductory 
material explaining 
content of the page 
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Figure 33: Assessment Main Page 

At the top of the page for every assessment step, a brief paragraph(s) is presented with an 

explanation of the goals for that particular step, the knowledge required to carry out the 

tasks and some information to help answer the questions. Some background information is 

also offered to further educate the user. Though the information is not vital to remember, it 

is designed to assist the user in better understanding each assessment section and inform 

him/her on Ulwick’s assessment methodology. Six links are also provided on the left-hand 

side of every page to access directly any step of the assessment and the summary.  
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Every new idea assessment done through OPAS starts with the “Idea Assessment – Part 1” 

page show in Figure 34. For tier 2, 3 and 4 users, this portion of the assessment is quite 

similar. Some minor changes in the wording differentiate each user’s page based on the 

user persona responses. The page details are discussed overpage.  

 

Figure 34: Tier 2 Assessment Part 1 
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The header text for the first assessment part is included below for ease of reference. 

“Following Anthony Ulwick's model for product innovation, our first 
step will be to assess the innovation method. Having a great idea is 
only the first step for a successful innovation. Step 1 only looks at 
analyzing the idea with respect to its primary market and its potential 
for market disruption. A disruptive idea for a market is quite often 
more successful at surviving its emergence stage.” 

The starting block for outcome driven innovation is defining the type of innovation 

(product, service or operational) and what kind of a market that is to be targeted (existing 

or new market). In the case of an existing market the developer can create a disruptive 

product, meaning that the product will try to gain shares within an existing market by 

providing a cheaper but lower quality product (low-end disruption) or aim at non 

consumers within that same market (market disruption). 

Following the Outcome-Driven Innovation methodology by Ulwick (see section 2.2.8), the 

first step is to identify and formulate the innovation strategy and roughly define the idea. 

The first two questions create a structure to define the idea and establish if it is a product, a 

service or an operational innovation.  

How would you classify the primary market that your product targets? 
o New Market 
o Existing market 
o I'm not sure 

 
What type of innovation is your idea? 

o It's a product innovation 
o It's a service innovation 
o It's an operational innovation 

 
The remaining questions aim at refining the nature of the idea (e.g. fast-moving consumer 

good, white good, brown good) and establishing if the user has thought about any potential 

disruption in the market. The content of the questionnaire for the example shown in Figure 

34 is shown below. 

 



 
117 

Does your idea have any market disruption potential? [help] 
o Yes 
o No (skip next question) 

  
What type of disruption is your product aimed at? [help]  

o Low end disruption 
o Market disruption 

 
What category of goods does your innovation fall under? [help] 

o Fast-moving consumer goods [help] 
o Consumer durables - Brown goods [help] 
o Consumer durables - White goods [help] 
o Soft goods [help] 
o Specialized goods [help] 
o Services [help]  

 
At the bottom of the first assessment page, the Napkin Challenge is introduced to the user. 

This portion of the assessment is present in every user tier’s assessment. It is based on 

Kennedy’s methodology (see section 2.2.5) and forces the user to express their idea in 100 

words or less. As part of most business plans and new business venture proposals (or 

presentations), an entrepreneur will be asked to pitch their idea in less than a minute.  The 

Napkin Challenge is intended to recreate that pitch in a written format (shown in Figure 34 

at the bottom of the figure and close up view of the Napkin Challenge in Figure 35). As 

part of the section dedicated to the Napkin Challenge, a word counter is provided to help 

the user be aware of how many words are already present prior to clicking on the submit 

button. 

Present throughout the assessment pages some red “help” links can be seen. Each opens a 

help box within the existing browser window (without the use of popup windows) with 

definitions and examples explaining the term or question to the left of the link. Figure 36 

shows the bottom of the first assessment page with the box open. In this case the content 

shown is relevant to the disruption potential of the idea. The box is designed to bypass 

popup blockers installed on most Internet browsing software. 
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Figure 35: Napkin challenge 

 

 

Figure 36: Tier 2 Assessment Part 1 with dynamic help menu open 

Once the first assessment part is submitted, the user is linked to the second part of the 

assessment shown in Figure 37 (Idea Assessment – Part 2). Still following Ulwick’s 

model, the user is asked a series of question regarding the type of growth (mentioned in 
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section 2.2.8) and technology used. The overall content of the second part of the 

assessment web page is shown in Figure 37, however the opening text from the top of the 

web page has been recreated below to enable the reader to view it with ease. 

Part 2 of the assessment is the first of three sections designed to 
evaluate the product and its functions. The first step is establishing the 
type of growth option that is sought. It can be broken down into 
criteria: type of job, whether it is a new job or a currently existing job; 
type of market, whether it is a new market or an already existing 
market. With those two criteria, we have four growth options: 

New job within an already existing market: Devise product or 
service innovations that help customers get more jobs done (often 
ancillary or related jobs). 

Currently existing job within an already existing market: 
Devise product or service innovations that help customers get a job 
done better. 

Currently existing job within a new and/or emerging market: 
Devise product or service innovations that help new customers do a 
job that others are already doing. 

New job within a new or emerging market: Devise product or 
service innovations that help new customer do a job that nobody is 
going yet; no product exists. 

The information sought at that point is a better understanding of the status of the 

technology needed for the idea to work and the technicality of the technology (e.g. if it is a 

program that needs to be written or electronic components to be created). If the idea 

requires technology that is not yet developed (according to the user) or is still in the 

process of being developed, OPAS identifies this as a roadblock to the development of the 

idea and subsequently modifies the final score to accommodate that information. The 

content of the questionnaire asked during the example assessment shown in Figure 37 is 

reproduced below. 

What type of growth is your innovation going to accomplish? 
o New job within an already existing market 
o Currently existing job within an already existing market 
o Currently existing job within a new and/or emerging market 
o New job within a new and/or emerging market 
o Not sure 
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What type of technology does your product use? 
o Existing technology 
o New or emerging technology 
o Technology that yet needs to be developed 
o I’m not sure 

 

What type of features does your product use? 
o Mostly electronic and or software 
o Mostly mechanical 
o It is a service (e.g. hairdressing, dentists, childcare) 
o Does not apply to my product 

 

 

Figure 37: Tier 2 Assessment Part 2 

Subsequent to the second part of the assessment is “Idea Assessment - Part 3” shown in 

Figure 38. The third part of the assessment focuses on the JTBD, the constraints and the 
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desired outcomes mentioned in section 2.2.8. The questions are pitched at identifying the 

expectations of the market and its needs. Prior to completing this section, the user is 

expected to have talked to some potential customers for the idea and acquired some 

information regarding the market’s expectations.  

The overall content of the third part of the assessment web page is shown in Figure 38, 

however the opening text from the top of the web page has been recreated below to enable 

the reader to view it with ease. 

The third part of the assessment focuses on the Jobs To Be Done 
(JTBD), the constraints and the outcomes. For any product developed, 
there are three different types of JTBD: Functional jobs, personal jobs, 
social jobs. For example, a person that owns an iPod wants to listen to 
music (functional job) while looking more contemporary than CD 
player owners (social job), but wants to be able to organize their 
music the way they want (personal job). The social and personal jobs 
are what Ulwick calls ancillary jobs that create the perceived value to 
a customer and can be combined under the title of “emotional jobs”. 
Jobs, outcomes and constraints are the most critical inputs to the 
innovation process. Each of these inputs assesses an avenue that the 
innovator may choose to develop a quality product. Remember that 
quality from this methodology's point of view is purely based on how 
well a product or feature can improve its user's performance. The 
avenues that an innovator may choose to take can be defined as such: 

Assisting the user in accomplishing an ancillary job or a new job 
that couldn't be done before 

Helping the user accomplish a task faster and better 
Helping the user overcome a roadblock that stopped them from 

performing a specific task 
The "jobs" are the tasks that a customer wishes to accomplish when 
using a product or service.  
These questions identify the desired outcomes that are sought by the 
customer. The desired outcomes define the “big picture” of the 
product and are a good guide to keep the product design process 
focused on the customer. Any desired outcome should be recorded in 
a simple sentence composed of three elements: a direction, unit of 
measure and a desire outcome. This is further explained at the 
beginning of the "Features and Outcomes" section. 
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Figure 38: Tier 2 Assessment Part 3 
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The first question asked is to define the sample size of the group of customers interviewed. 

The score awarded for that response is used as a weighing factor for the responses given in 

the third and fourth part of the idea assessment process (step 3 and 4). That question is 

meant as a check to differentiate inventions17 from innovations. The more people 

interviewed, the more reliable the data is likely to be and the higher the weighing factor. 

The following question was used to gather that information. 

Have you interviewed potential customers for your product? 
o No 
o 1 to 25 people 
o 26 to 50 people 
o 51 to 100 people 
o More than 100 people 

 

The second question asked assesses the type of information that the user acquired. Ulwick 

makes a strong (and important) differentiation between common requirements (e.g. needs, 

wants, solutions offered by the interviewees and specifications) and ODI requirements18 

(functional jobs, ancillary jobs, desired outcomes and constraints). This portion of the 

questionnaire is shown below. 

Which type of statements have you identified? 
o Common requirements [help] 
o Specific requirements [help] 

  

Ulwick recommends gathering ODI requirements (shown in Figure 21 and Figure 22 of 

section 2.2.8) to remove as much bias and miscommunication as possible. The user is then 

given the opportunity to type each of the statements acquired via the interviews into 

OPAS. This section of the assessment can be seen on the bottom portion of Figure 38. For 

                                                 
17 An invention is considered, in this research, to be an idea that solves a problem experienced by its designer(s) and maybe a very 

small fraction of the population of people that is not reflected by any other market group of significant size. 

18 Outcome-Driven Innovation requirements were developed by Ulwick for use in later portions of his methodology. 



 
124 

most products, a design team can come up with anywhere between 50 and 150 different 

ODI requirements. OPAS offers the potential of typing up to 150 statements but does not 

require the user to complete it all. The user is recommended to try and type as many 

statements as they can since the more statements they have, the higher the quality of the 

assessment. The introductory content of the ODI requirements list is shown in Figure 38, 

however the text is recreated below to enable the reader to view it with ease. 

Outcome-Driven Innovation uses the customer’s "desired outcomes" 
to structure a product. As customers purchase products or services to 
get more work done, Outcome-Driven Innovation exploits the very 
need for satisfaction and uses that data to quantify the actual 
opportunity of each desired outcome. This will be further discussed in 
the next part of the assessment. In this section we will be only looking 
at the specific tasks that the customer wishes to accomplish better. 
Each of the outcomes will be referred to as a feature. Below are text 
boxes to type each of the outcomes. In order to follow the principle of 
Outcome-Driven Innovation, each outcome should be worded in terms 
of “minimize” or “increase”. An example for a circular saw would be: 

Increase the likelihood that the blade will begin cutting precisely 
on the cut line. 

Minimize the amount of time the cut line is blocked from view 
when making a cut. 

Minimize the amount of pressure that must be exerted to keep the 
saw flat on the cutting surface. 

Minimize the likelihood of the cut going off track when 
approaching the end of the material/cut. 

Minimize the likelihood that the blade guard will snag the material. 
For most jobs, even those that may seem somewhat trivial, there are 
typically 50 to 150 or more desired outcomes. 
 

Once the third portion of the assessment is submitted, the user is linked to “Idea 

Assessment – Part 4” shown in Figure 39. This section of Ulwick methodology focuses on 

quantifying each ODI requirement to weight each requirement against one another. This 

process is explained in further details in the last half of section 2.2.8.  
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Figure 39: Tier 2 Assessment Part 4 
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The content of the fourth part of the assessment web page is shown in Figure 39, however 

the opening text from the top of the web page has been recreated below to enable the 

reader to view it with ease. 

List all the jobs, outcomes and constraints that were gathered during 
Step 2 and for every single one of them, and ask potential customers 
to rate their importance on a scale of 1 to 10 where 10 means it is 
critically important and 1 not important at all. Using the same list, ask 
the customer to rank their satisfaction with existing products on a 
scale of 1 to 5 (5 means totally satisfied and 1 means not satisfied at 
all). Now use the opportunity algorithm to rank the opportunities: 
Importance + max(Importance – Satisfaction, 0) = Opportunity  
The opportunity list is then generated by OPAS to rank all the 
opportunities and list up to 25 features. This list will be displayed in 
the Summary at the end of the assessment. The data will assist the 
selection of segmentation criteria which in turn will be used to create a 
cluster of opportunities. The clusters of opportunity are the ones that 
ranked high and target the same feature(s) of the product. A profile 
can them be drawn for each cluster which can then be further refined 
for the selected customers and type of disruption (if any) 
 

OPAS focuses at first only on quantifying the ‘importance’ of each ODI requirements. 

Each statement provided during the third part of the assessment is reiterated in step 4 and 

asks the user to rate the importance of the statement based on the interviewees comments 

on a scale of 1 to 10 (where 1 means that the ODI requirement is not important and 10 

means the ODI requirement is very important). It is expected that the user will need to 

complete a second series of interviews between step 3 and 4 in order to acquire the new 

data on the ODI requirements.  

Once the importance of each ODI requirement has been provided, the user is expected to 

carry out the same task but this time rating the ‘satisfaction’ of the customers with existing 

products or services. This time the user is asked to rate each requirement on a scale of 1 to 

5 (where 1 means not satisfied at all with existing products or services and 5 means very 

satisfied with existing products or services). Once this section is completed and submitted 
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by the user, OPAS stores the information in its database (which is explained into further 

detail in section 5.1, 5.2.2 and 5.3.4) and uses the information to calculate the opportunity 

scores. The user is then directed to the last step of the idea assessment process of OPAS. A 

screen shot of the rating process is shown in Figure 40. 

 

Figure 40: Close up screen shot of 'importance' and 'satisfaction' rating for "Idea Assessment-Part 4" 

The last step of the assessment, “Idea Assessment – Part 5” (shown in Figure 41), is 

designed to acquire a set of information on the target market and their income. The content 

of the fifth part of the assessment web page is shown in Figure 41, however the opening 
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text from the top of the web page has been recreated below to enable the reader to view it 

with ease. 

The last step of the idea assessment process asks more questions on 
the market that you are targeting with your idea and then identify 
some profile information that would drive them to spend money on 
your idea. The focus of the market profile is on better defining the 
type of customers, age group, income and other factors that define the 
likely hood of them purchasing your idea. 
 

 

Figure 41: Tier 2 Assessment Part 5 
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The first three questions ask the user to quantify the size of the market, its worth in terms 

of sales and whether its retail scope (national or international). Subsequent questions 

inquire about the age group targeted by the idea, the income bracket and some details on 

the user’s perception of the customers’ lifestyle (e.g. conservative, trend followers). This 

portion of the questionnaire is shown below. 

What scope does your product target? 
o International retail 
o National retail 

 
Define the target market size in number of customers? 

o 1-100 
o 100-1,000 
o 1,000-10,000 
o 10,000-100,000 
o 100,000-1 million 
o Over 1 million 

 

Define the target market size in market worth? (in US Dollars) 
o $1-100 
o $100-1,000 
o $1,000-10,000 
o $10,000-100,000 
o $100,000-1 million 
o Over $1 million 

 

What age range does your idea target? 
o Children 
o Teens 
o Young Adults 
o Middle aged adults 
o Elderly 
o Other 
o Not sure 

 
What income level would you consider your customers to be? 

o Low (Income up to $31,850) 
o Middle (Income $31,850 up to $97,925) 
o High (Income $97,925 and up) 

 

What type of lifestyle does your market tend to live? 
o Conservative 
o Exciting 
o Trendy 
o Economical 
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Once the last step is submitted, OPAS gives the user an acknowledgment message letting 

him/her know that the information has been successfully saved and that the results of the 

assessment are available for them to view on the “Assessment Summary” page. An 

example of the summary is shown in Figure 42. 

The idea assessment summary is broken down in two major sections. The first one located 

at the top of Figure 42 gives the user a brief summary of the purpose of each step. This 

refresher is then followed by the actual summary of the idea assessment process. OPAS 

has assembled a summary for every step of the assessment process. The summary for each 

step starts off by providing the user with a score (out of ten points) for that specific step 

with an explanation of the meaning of the score.  

The content of the first three assessment summaries are shown in Figure 42, however the 

opening text from the top of the web page has been recreated below to enable the reader to 

view it with ease. 

Step 1 Summary: Your score for this section is 6.50 out of 10 
Based on the information that you provided, it was established that 
your idea has some competition due to the fact that the market already 
exists. But your score shows that it is a customer base that could still 
use more product innovation. 
Step 2 Summary: Your score for this section is 4.75 out of 10 
Based on the information that you provided, it was established that 
your idea has a strong competition base which is already trying to 
satisfy the market with new products. Your score is a warning that 
some larger companies are already established in that market. If you 
should be noticed as a threat to them, they would be able to focus their 
competition strategy to take away your customer base. 
Step 3 Summary: Your score for this section is 7.50 out of 10 
Based on the information that you provided, it was established that 
you have interviewed a large sample of potential customers and have 
identified a good amount of product features. Your score on this 
section means that your idea and the needs that you have identified are 
reflected by the customer group that you have targeted with your idea. 
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Figure 42: Tier 2 Assessment Summary 
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The fourth step summary, which was about the satisfaction and importance of each ODI 

requirements, is shown in the assessment summary as a table. This table displays each of 

the statements along with the rating that each received. The opportunity score is calculated 

by OPAS which then ranks the ODI requirements from most to least important based on 

that score. An example of the table is shown in Figure 43. The column labelled “Feature” 

is the list of ODI requirements. The example shows an example of what an ODI 

requirements list could look like for an MP3 player. 

 

Figure 43: ODI requirement & opportunity summary 

Lastly as part of the assessment summary, an overall score for the idea is shown at the 

bottom of the page (see Figure 42). This score (out of 200 points) tells the user how likely 

his/her idea is to succeed. The score is a combination of all the scores acquired with a 

weighing done for a specific set of questions based on the answers given. The reader is 

reminded that the assessment shown in this section is for a tier 2 user and that the 

assessment changes depending on the user persona score. A tier 1 user would have an 

assessment with five similar steps to the ones shown above but with simpler and fewer 

questions. The assessment summary shows the same content for each tier and is only 

differentiated by the complexity of the terms used in the explanation. 
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The content of the last two assessment summaries are shown in Figure 42, however the 

opening text from the top of the web page has been recreated below to enable the reader to 

view it with ease. 

Step 5 Summary: 
Your score for this section is 7.86 out of 10 
Based on the information that you provided, it was established that 
your target market is likely to desire your idea. Based on their income 
they might be able to afford to purchase your idea depending on the 
cost. 
Innovation Assessment Overall Score: 
Your overall assessment score is 103.82 out of 200. 

The following section explains how OPAS works to create the dynamic content shown in 

the above example. 

5.3.4 The Database 

OPAS is a rules-engine that uses a series of logic statement (rules) to define the content it 

needs to display. The displayed content is stored in the database of OPAS. The database 

contains six different tables: Questions, Answers, Functions, Napkin and User. The 

PHP/MySQL code pulls specific information from each table and displays it on the 

Internet browser.  

The Questions and Answers tables are static tables, meaning that their content remains 

unchanged by the user. Each table contains a series of statements that OPAS displays as 

needed. For example, the Questions table contains all of the questions that OPAS can ask 

the user. Each question within the table contains a series of tags to identify the user group 

it is assigned to, the assessment portion it belongs to, the order in which it is to be 

displayed and a unique ID, which is not used by OPAS but by the database to keep track of 

each entry in the table.  The Answers table contains all of the predetermined responses for 

each of the questions contained in the Questions table. Similar to the Questions table, the 
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entries in the Answers table contain a series of tags to identify where the answer belongs 

(to which question and which assessment portion), the order of the answer, a unique ID 

and also a weighing factor for the response. The weighing factor is be used later on in the 

assessment to determine the score of the idea once all of the questions have been answered 

by the user. 

The Functions, Napkin, Assessment and User tables are dynamic tables, meaning that their 

content will be modified every time the user changes something in the assessment. The 

User table contains personal information and login data (date and time). The Assessment 

table contains the answers to the tick box questions for each user. The Napkin table 

contains one entry per assessment, which is a solid block of text written by the user 

explaining the idea in a limited amount of words. Lastly, the Functions table contains the 

list of features of the idea. This section is written by the user in the fourth portion of the 

assessment and stored in that table. Some extra data is later added to each feature to assist 

OPAS in ranking the features against one another. 

5.4 Experimental setup 

The testing of the first version of OPAS (Beta version 1.007) was conducted on a 

computer running Windows XP with an Apache server using MySQL and PHP 5 as the 

database management languages and HTML as the output language on the client side. As 

identified in the introduction, this first version of OPAS is only a portion of the full 

assessment. It carries out the tasks of registering users, creating the user persona, 

organizing the users into one of the tiers mentioned in Chapter 4 and performing a basic 

idea assessment.  
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The Beta version 1.007 differs from the full version in the following ways: it does not 

create a product persona19 based on the user persona which would then be used for the 

dynamic feedback; the dynamic feedback in the first version is not fully developed and 

does not provide a complete graphical representation of the assessment; the contact list 

which would normally be used to suggest industry contacts to further assist the user in 

developing the product and/or a prototype is missing; the output files of the assessment 

(the five page summary on the idea and the full assessment summary/business proposal) 

have not yet been added to OPAS. As indicated above, they were not intended for 

inclusion in this version of the development. 

5.4.1 Evaluation method for OPAS (Beta version) 

In 2005, the Northern Illinois University conducted a case study for the usability of the 

university library’s website for a student body size of over 25,000 students. The study used 

a sample size of 62 students once the website was launched. The prototype was first tested 

with a smaller sample size of 15 volunteers (VandeCreek, 2005). Based on this study, it 

was considered that testing the first beta release of OPAS could be conducted with a small 

sample of 10 to 30 volunteers. It is expected that once fully functional, OPAS could be 

required to manage a customer base size similar to that of a large university library site.  

The testing was carried out in two different test groups: Test Group 1 and Test Group 2. 

All the volunteers for the tests conducted can be broken down into the following statistics: 

- 90% male and 10% female 

- 60% New Zealand citizens and 40% United States citizens 

- 40% had a higher education diploma (e.g. master or PhD) 

                                                 
19 The product persona uses the same principle as the user persona in that it asks a series of question on the various aspects of 

the product to create a basic profile of the idea which it uses to further customize the questions in the assessment. 
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- 20% under the age of 25; 20% in the age range of 26 to 35; 30% in the age range of 

36 to 45 and 30% above the age of 45 

 The participants were given a brief summary regarding the nature of the research that was 

being conducted and the type of information that they were going to provide as part of the 

assessment. No training of any kind was provided to any of the volunteers and their 

interaction with OPAS was not preceded by any material showing the content or layout of 

OPAS. Throughout the assessment, a series of messages were displayed to inform the user 

that the entered information was being stored and that their progress was being tracked by 

the software. All collected data were subsequently stored in a secure environment with 

access restricted to the researcher. 

Test Group 1 – Three volunteers were asked to complete the assessment to verify the 

functionality of OPAS. Each of the three volunteers was supervised during the interaction 

in order to advise the user what to do in case an error in the assessment occurred. The test 

was carried out at a location convenient to each test subject, where they would not be 

distracted or interrupted. The first group was tested with the purpose of checking for any 

content/programming errors and assessing the functionality of the site. The outcome of the 

first test is a list of couple spelling/grammatical errors that were found and a list of data 

processing errors that occurred while using the website. These lists were then used to patch 

OPAS in order to carry out the next test to evaluate the assessment.  

Test Group 2 – Seven volunteers completed the same tasks with OPAS as Test Group 1 

but, this time, the volunteers were asked to carry out the assessment of an idea and, upon 

completion, were asked to complete a questionnaire meant to evaluate the quality of their 

experience with OPAS. The questionnaire can be seen in Appendix E. Each of the 

volunteers was supervised during the interaction in order to advise the user in case any 
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questions or errors in the assessment should occur. The test was carried out at a location 

convenient to each test subject, where he or she would not be distracted or interrupted. The 

questionnaire asked a series of ten open and closed ended questions to assess the various 

portions of the website and acquire more information about the overall feeling of the user 

with regard to carrying out an assessment using an Internet-based program.  

5.4.2 Test Group 1 – Post Test Modification 

During the course of the test with Test Group 1, a series of problems were discovered with 

some exceptional scenarios during which the information provided was not complete and 

caused OPAS to create unforeseen errors. Some modification to the MySQL and PHP code 

solved the problem and gave OPAS more flexibility in the processing of the data provided 

by the user. Also, more clarification and answer options were added to the questions in 

some parts of the assessment. 

5.5 Captured Data 

Once the data had been captured by OPAS, it required post processing to enable useful 

information to be inferred. The data from both tests were gathered through the assessment 

process and was sorted into three levels. Firstly, OPAS required private user data to create 

the account such as name, email address and login name (see Figure 44). In addition to this 

first set of data, further information was required for creating the user persona and 

assigning a tier to the account. Secondly, the data on the idea was acquired through the 

idea assessment process (see Figure 45). This data was used to carryout the analysis of the 

ideas. Lastly, the user input is scored by the software based on the responses that the user 

gave for each of the assessment portions (see Figure 46). 
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One of the functions of OPAS is to monitor its users to better assist them through the 

design process. Due to the fact that it is a learning software, the website requires large 

amounts of data on the user in order to create an adequate profile and display user-

customized information. An example of the type and range of data collected is detailed in 

Figure 44. Each time the user logs into OPAS (also known as a session), some data is 

added to the user profile while some remains static. The following data is collected and 

stored as part of each session: 

- Date of last activity (DateStamp) 

- City where the user logged from (City) 

- Country the user logged in from (Country) 

 

Figure 44: Examples of type of user data collected 
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The fields listed above (also visible in the top portion of Figure 44, the user names and 

email addresses and other personal data have been obscured for reasons of confidentiality) 

are modified every time the user logs in. The information is used both for security and for 

getting a better insight into who uses the site and their location. The remainder of the 

information shown in the top portion of Figure 44 remains static and is used simply to 

generate the account and verify the identity of the user when they log in. The bottom 

portion of Figure 44 shows an example of the data generated during the test by OPAS for 

the user personas. 

The data gathered during the various tests that were conducted yielded the following data. 

All of the volunteers fell in either tier 2 or 3, which is what was established as the “sweet 

spot” for OPAS; Most of the users showed extensive usage of Internet on daily basis with 

little knowledge of Intellectual Property and strong engineering knowledge. 

As part of the assessment, the volunteers were asked to write out the functions of their 

idea. Figure 45 shows a portion of the statements provided by a user as well as the data 

attached to each function. The data shown on the right-hand side of the statements were 

generated by both the user and OPAS, creating a ranking system for the statements based 

on the approach developed by Anthony Ulwick. The numbers are used to generate the 

opportunity score mentioned in section 2.2.8 and 5.3.3. 

Figure 46 shows an example of the data generated by OPAS for a specific series of 

questions. Each row represents a portion of the data stream generated for a single 

assessment. In the investigation that was conducted as part of this research, the volunteers 

carried out a single idea assessment. Using the method presented in Chapter 2, data from 

Figure 45 and Figure 46 was manipulated to provide the users with a summary of the 

information provided and brief explanation of the meaning of the results. 
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Figure 45: Examples of type of idea assessment data collected 

 

 

Figure 46: Examples of type of data generated by the assessment 

 

5.6 User satisfaction and feedback survey 

At the completion of each test, every volunteer was asked to answer a series of questions 

regarding their perspective on the assessment and feelings about OPAS. Through this 

simple survey, 70% of the volunteers expressed a positive feeling toward the assessment 
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and OPAS’s purpose, 20% expressed some dissatisfaction and 10% remained neutral. The 

majority of the positive feedback pointed to the ease of use of the assessment process, the 

explanation of the expectations as well as the explanation of the methodology used. The 

dissatisfaction with OPAS came from its limited flexibility for a large array of products. It 

was difficult for some users to fit their ideas within the given categories which caused 

complications for later portions of the assessment.  

Although OPAS was designed to be able to accommodate most potential ideas, more 

research needs to be completed in order to create an accurate catalogue of all the potential 

avenues that an idea could take. When asked to quantify the level of satisfaction with 

OPAS’s feedback on a scale of 1 to 5 where 1 is “disappointed” or “unsatisfied” and 5 is 

“very satisfied”, the volunteers’ response averaged a 2.06. The scores and comments 

suggest that the feedback provided by OPAS needs to be expanded and more dynamic. 

Also, a graphical representation of the assessment result has been identified as a feature 

that is desired by over 75% of the volunteers. When asked if they would act upon the 

suggestions of OPAS, 80% of the users stated that they would, provided that a plan of 

action is given with a step-by-step list. Furthermore, the plan of action should also provide 

an explanation of “how” the implementation of the suggestions made by OPAS should be 

carried out. 

When asked to quantify their satisfaction with the guidance that was provided through the 

early stages of the design process on a scale of 1 to 5 (where 1 is “disappointed” or 

“unsatisfied” and 5 being “very satisfied”), the volunteers’ response averaged a 2.61. 

Though on the positive side of the spectrum, where 2.5 would reflect neutrality on the 

matter, the score and comments made suggest that the method used to carry out the 

assessment was understood by the users. 
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A significant amount of suggestions for improvements and modifications were made. 

These items will be discussed in the future work section.  

5.7 Conclusions  

Preliminary results have identified that it is possible to assess an idea using an ICT-based 

program. Though the data gathered identifies various limitations in the approach used, it 

has been proven that categorizing users into tiers to customize the content of an Internet 

site is a field that requires further research and development. Similarly, the degree of 

positive experience expressed by the majority of users suggests that independent 

innovators and SMEs are willing to carry out the assessment of their ideas via an Internet-

based software granted that it is secure and offers enough information to support the 

feedback that is provided in the summary of the assessment. 
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Chapter 6.  

Conclusions & Future Work 

The use of a systematic approach to product design is common and essential to 

successfully developing a marketable product. Though many methods have been generated 

over the last several decades with the goal of assessing ideas during the early stages of the 

design process, few successfully (and accurately) predict their viability, in a systematic 

way. In an attempt to remedy this situation, an Internet-based Pre-Incubation system has 

been developed. 

The process shown in the introduction (Figure 1) describes the basic process proposed for 

guiding innovators from an idea to a new marketable product innovation using an Internet 

website. The author created a prototype website that carries out the Pre-Assessment 

portion of the process shown in Figure 2. For the convenience of the reader, a close-up 

figure of the Pre-Assessment portion is reproduced below in Figure 47. 
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Figure 47: OPAS Process 

6.1 The Project Achievements 

The tasks needed to create OPAS can be divided into two distinct stages; the first relating 

to the investigations and initiatives during the methodology selection process (Chapters 1 

through 3); the second relating to the implementation of the first stage’s results into an 

Internet-based entity to carry out the Pre-Assessment of PIN (Chapters 4 & 5). Just as the 

two stages differed in nature, so did the resultant milestones. The five primary 

achievements during the methodology selection process were: 

1. A reference model for product development methodology (PDM) was selected and 

subsequently used to compare a selection of product development methodologies. 

2. An investigation of an array of PDMs was conducted. 

3. A series of criteria to differentiate and rank each of the PDMs was created to 

complete the final selection of the methodology to be used in OPAS. 

4. A review of 3,600 relevant ICT-based idea assessment websites was conducted. 
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5. A list of factors for website credibility was compiled and used to assess the most 

relevant idea assessment websites. 

Once completed, the focus of the project shifted towards the integration of the results from 

the first stage into OPAS. During the course of the implementation stage of this research, 

the following milestones were achieved: 

6. A process to triage the registering/registered users into tiers was created and 

implemented as part of the registration process (referred to as the User Persona). 

7. The language/readability of written content for each user tier was defined and 

implemented to allow the website to modify the content of each web page based on 

the user tier. 

8. A set of programming languages was selected to encode the website and its 

applications. 

9. The idea assessment methodology was digitalized and embodied into the website. 

10. A series of tests of the OPAS prototype were conducted. 

The website is broken down into two different portions: the open content and the 

personalized content. The open content is accessible to anyone who visits the website. It 

offers information on the purpose of the site along with some explanation of the 

methodology used. The personalized content is accessible only to the registered users. A 

triage system (the user persona) was created and embedded within the website to sort its 

registered users into one of the four user tiers. The explanation for the presence of only 

three user tiers in Figure 47 is given in the later portion of this conclusion.  
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6.2 Conclusions 

The main question that this thesis intended to answer was whether or not it was possible 

(and desirable) to gather information on innovators’ ideas and systematically assess their 

viability. The reader is reminded that OPAS only the pre-assessment portion of PIN. The 

results showed that, though the system was a prototype of OPAS and the first of its kind, it 

is possible to gather a significant amount of data on an idea and to assess it using the 

Internet. There were no other Internet-based assessments found during the Internet search 

that advertized similar features to that of PIN, which leads the author to the conclusion that 

there is a gap in the ‘Internet-based idea assessment’ market that could be filled with a tool 

such as OPAS and PIN. 

There is an emerging pattern around the world. Many companies of large size with world 

brand recognition such as 3M, Johnson&Johnson and AIG are changing their product 

development processes to accommodate new (and more efficient) methodologies. Atop of 

this change at the corporate level, new types of conferences are appearing with for sole 

focus to share information on ‘best practice’ product development and product innovation 

methodologies. Companies like Microsoft support these conferences to stimulate the 

development of higher quality products and improve methodologies such as Ulwick’s ODI 

which is the focus of the first conference on product innovation methodologies held in 

Chicago in May 2008. Another pattern that is emerging in New Zealand, is an increase in 

the government funding such as E&SI to assist companies seeking product innovation for 

their business model.  

In the midst of the search for Internet-based idea assessment with similar functions to PIN, 

it was identified that the information returned by other idea assessment processes is not 

always fully understood by the innovator. Further research identified that the owners of 
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ideas do not always understand the process used for assessing their ideas or the language 

that is used throughout the assessment. Therefore, it was decided that creating an Internet 

site that identifies and categorizes its user to tailor the information provided could be of 

significant value to innovators. A “user persona” questionnaire was developed to sort the 

users into four tiers in order to offer a higher quality assessment. It was found during the 

testing that the second and third user tiers were too close together to be shown the right 

content. This finding suggested that the user persona developed for PIN could compose of 

only three user tiers instead of four. It was later found that a similar process was developed 

by Saville Consulting to assess various entrepreneurial skills and categorize people into 

tiers of entrepreneurs. This discovery confirms that other researchers have identified the 

need for ranking users based on their skills but Saville use their assessment to educate 

entrepreneurs on their own personality flaws and offer them suggestions to remedy them. 

Each of the tiers developed by Saville defines a different level of skill at identifying a good 

business venture and managing a business. A similar concept, influenced by co-workers 

and business owners in Christchurch New Zealand, is used by OPAS to tailor the 

information displayed and the assessment process to better fit the type of person using the 

Internet assessment. 

The Internet-based idea assessment used by OPAS was developed using a combination of 

PDM sections from Ulwick and Kennedy primarily. The assessment is composed of five 

main sections which generates an idea outline summary quantifying the features of the 

product (ranked from most to least important) and dynamic feedback generated by OPAS 

from the data provided by the innovator. A program to gather, sort and assess ideas via a 

website was created and tested. A methodology to transfer an innovator’s (or a design 

team’s) knowledge on an idea has been created and tested on a group of volunteers in 

Christchurch New Zealand and various cities in the United States of America. Of the 
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volunteers that interacted with OPAS, 70% expressed positive feelings towards the current 

prototype and the assessment process used. The data showed that a hybrid of Ulwick’s 

method with some tools designed by Kennedy completed the desired tasks. Another set of 

data showed that 80% stated that they would act upon the suggestions of OPAS if they 

were given a step-by-step list of the tasks they need to do. The user persona did show signs 

of assisting the understanding of the users but further research on a larger group is needed 

in order to confirm the desirability and usefulness of such feature. 

6.3 Future Work 

The data resulting from the tests suggested that further research is needed in several areas. 

The author grouped these suggestions for OPAS into two different levels: methodology 

and programming.  

The suggestions for future work at the methodology level are to conduct further 

experiments to further refine the list of critical factors when developing an idea into a 

marketable product and reverse work the product development of exciting products (both 

success and failures) to confirm and further document these factors. Another benefit of 

completing assessments of existing products using the information used by the product’s 

design team would be to gain more insight on the process developed and confirm that the 

assessment is providing accurate feedback on the potential success of ideas. It was also 

identified that some entrepreneurial skills could improve success rate of ideas once they 

reach their intended market, but further research needs to be conducted to identify which 

skills are most relevant to the early stages of product development.  

The research suggestions at the programming level were to create a more dynamic system 

to further tailor the written content to better suit each user tier. Furthermore, it is 
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recommended to add more metadata as part of the website coding to monitor mouse 

movement during the assessment and determine which questions take longest to answer. 

This data could be used to evaluate OPAS’s assessment process and the questions used in 

each section. 

The Product Innovation Network aims to become the MySpace for product innovation that 

does not just connect innovators, relevant businesses and funding but also provides 

business development tools and a systematic way to assess ideas. Because OPAS is just the 

pre-assessment of PIN, there is a significant amount of research that still needs to be 

completed. An example of such research would be: 

- To investigate how to evaluate the knowledge of registered users, define what type 

of assistance they require, and connect them with the right type of businesses 

- To develop a strategy needs to attract and create a partnership between businesses, 

PIN and business incubators 

- To further investigate what other outputs beside a new venture business proposal 

could be of assistance to registered users 

- To develop a system to connect registered users’ ideas with government funding 

Once fully operational, PIN could become a pre-incubation process for business 

incubators. It would promote the development and improvement of ideas. Every business 

connected to PIN would increase their profits while increasing their exposure to new and 

future businesses. Not only will PIN assist in the cross pollination of ideas, network 

innovators with complementary knowledge, provide innovators with tools to further 

develop their ideas, but it will stimulate the economy and the amount of business 

transaction by simplifying the process of connecting ideas with businesses.  
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Appendix A  

Sample of Internet Search 

The screen shots shown below represent a fraction of the websites that were recorded 

during the Internet search for product innovation websites, which yielded 3,600 websites 

through two search engines (Google and Yahoo).  Each of the 3,600 websites were 

recorded into an Excel table showing which search engine and key word were used to find 

each website. A unique ID number was assigned to each website link and a quick note was 

typed to indicate the relevance of the site to the research. Appendix B shows the output of 

the search which is a list of 51 websites that are relevant to this research.  
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Appendix B 

Results of Internet Search 

This section displays the results of the Internet search. The 51 websites listed below are the 

ones relevant to product design and innovation assessment. Data on each site is listed and 

discussed in detail in Chapter 3 & 4. 
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1 RPX Group .com USA, IL Yes N/A No 

2 Planware .org Ireland, Dublin Yes Software No 

3 Idea Integration .com USA, FL Yes N/A No 

4 Invent-Tech .com USA, FL Yes Online Form No 

5 Business Victoria .gov Australia No N/A No 

6 Inventors Assistance League, Inc. .org USA, CA No N/A No 

7 FutureThink .com USA, NY Yes N/A No 

8 Inventya Ltd. .com UK, Manchester Yes Software No 

9 Lead User Concept Inc .com USA, MA No N/A No 

10 Innovation Institute .com USA, MO Yes Online Form No 

11 Patent Café .com USA, CA Yes Online Form No 

12 Carik Marketing Group .com USA, MI Yes Online Form No 

13 InSight .com USA, IL-MA-NC Yes Direct contact with office No 

14 Slingshot .com USA, GA Yes Online Form No 

15 Vertexpd .com USA, NY Yes Direct contact with office No 

16 Acorn .com USA, CA-MA Yes Direct contact with office No 

17 Product Development Technologies, Inc. .com USA Yes Direct contact with office No 

18 RBC Product Development .com USA, KS Yes Direct contact with office No 

19 Stratos .com USA, WA Yes Direct contact with office No 

20 2N2PD .com USA, CA Yes Direct contact with office No 

21 TriE Commercial Group .com USA, NC Yes Direct contact with office No 

22 Matrix Product Development .com USA, WI Yes Direct contact with office No 

23 Reid Product Development .com USA, CA Yes Direct contact with office No 

24 Horizon Systems, Inc. .com USA, TX Yes Direct contact with office No 

25 Vision & Execution .com USA, CA Yes Direct contact with office No 

26 Concept Development, Inc. .com USA, CA Yes Direct contact with office No 

27 MRSI .com USA, OH Yes Online Form No 

28 United Inventors Association .org USA, NY Yes Online Form No 

29 Innovation -TRIZ .com USA, IL Yes Direct contact with office No 

30 Entovation International .com USA, MA Yes Online Form No 

31 Innovic .com AU, Melbourne Yes Direct contact with office No 

32 Ausinvent .com AU, Wolli Creek Yes Direct contact with office No 

33 Exploring Innovation .org UK, Manchester No Online Form No 

34 Abettermousetrap .com UK, Yorkshire Yes Online Form No 

35 Parteq Innovations .com CA, Kingston Yes Direct contact with office No 

36 International Inventors Guild .org USA, NV Yes Online Form No 

37 Adesigner .com USA, VI Yes Online Form No 

38 Harshaw Research Group .com USA, KS Yes Online Form No 

39 Wisconsin Innovation Service Center .edu USA, WI Yes Direct contact with office No 
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40 Canadian Innovation Centre .ca CA, Waterloo No Direct contact with office No 

41 Lambert & Lambert .com USA, MN Yes Online Form No 

42 Idea Juncture .com USA, IL Yes Online Form No 

43 Inventors Helpline .com USA, NY Yes Online Form No 

44 Inventone .com USA, FL-ID Yes Online Form No 

45 University of the Pacific .edu USA, CA Yes Direct contact with office No 

46 Davison .com USA, PA Yes Online Form No 

47 Advent .net USA, Various Yes Direct contact with office No 

48 Riordanco .com USA, CA Yes Direct contact with office No 

49 Don Debelak .net USA, MN Yes Online Form No 

50 Concept Development Group .com USA, CA Yes Direct contact with office No 

51 Invention USA .com USA, CO Yes Direct contact with office No 
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1 RPX Group � � 
  

� 

2 Planware 
     

3 Idea Integration 
     

4 Invent-Tech � 
    

5 Business Victoria � 
   

� 

6 Inventors Assistance League, Inc. � 
   

� 

7 FutureThink 
     

8 Inventya Ltd. 
     

9 Lead User Concept Inc 
   

� � 

10 Innovation Institute � 
    

11 Patent Café 
     

12 Carik Marketing Group � 
    

13 InSight 
     

14 Slingshot 
     

15 Vertexpd 
     

16 Acorn 
     

17 Product Development Technologies, Inc. 
     

18 RBC Product Development 
     

19 Stratos 
     

20 2N2PD 
     

21 TriE Commercial Group 
     

22 Matrix Product Development 
  

� 
  

23 Reid Product Development � 
    

24 Horizon Systems, Inc. 
     

25 Vision & Execution 
  

� 
  

26 Concept Development, Inc. 
     

27 MRSI 
     

28 United Inventors Association � 
   

� 

29 Innovation -TRIZ 
     

30 Entovation International 
     

31 Innovic � 
   

� 

32 Ausinvent � 
    

33 Exploring Innovation 
   

� � 

34 Abettermousetrap � 
    

35 Parteq Innovations 
     

36 International Inventors Guild � 
   

� 

37 Adesigner � 
    

38 Harshaw Research Group 
     

39 Wisconsin Innovation Service Center � 
    

40 Canadian Innovation Centre � 
   

� 

41 Lambert & Lambert 
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42 Idea Juncture 
    

� 

43 Inventors Helpline 
     

44 Inventone � 
   

� 

45 University of the Pacific � 
    

46 Davison 
     

47 Advent 
     

48 Riordanco � 
   

� 

49 Don Debelak � 
    

50 Concept Development Group 
     

51 Invention USA 
    

� 
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1 RPX Group 
 

� � 
 

� � 
 

� � � 

2 Planware 
   

� 
   

� � 
 

3 Idea Integration 
    

� � � � � � 

4 Invent-Tech 
 

� 
  

� � � � � � 

5 Business Victoria 
      

� � � � 

6 Inventors Assistance League, Inc. 
       

� � � 

7 FutureThink 
 

� 
     

� � � 

8 Inventya Ltd. 
  

� 
    

� � � 

9 Lead User Concept Inc � 
 

� 
    

� � � 

10 Innovation Institute 
 

� 
  

� 
  

� � � 

11 Patent Café 
          

12 Carik Marketing Group 
 

� 
        

13 InSight 
 

� � 
 

� � � � � � 

14 Slingshot 
 

� � 
 

� � 
 

� � � 

15 Vertexpd 
    

� 
  

� � � 

16 Acorn 
 

� 
  

� � 
    

17 Product Development Technologies, Inc. 
 

� 
  

� 
  

� � � 

18 RBC Product Development 
 

� 
        

19 Stratos 
 

� � 
 

� � 
 

� � � 

20 2N2PD 
 

� � 
 

� � 
 

� � � 

21 TriE Commercial Group 
 

� 
  

� 
  

� � � 

22 Matrix Product Development 
 

� � 
    

� � � 

23 Reid Product Development 
 

� � 
    

� � � 

24 Horizon Systems, Inc. 
 

� 
     

� � � 

25 Vision & Execution 
 

� � 
 

� � 
 

� � � 

26 Concept Development, Inc. 
 

� 
  

� 
  

� � � 

27 MRSI 
 

� 
     

� � 
 

28 United Inventors Association � � � � 
      

29 Innovation -TRIZ 
 

� 
  

� � 
 

� � � 

30 Entovation International 
 

� 
  

� 
  

� � 
 

31 Innovic 
 

� 
     

� � � 

32 Ausinvent 
 

� 
        

33 Exploring Innovation 
          

34 Abettermousetrap 
 

� 
     

� � � 

35 Parteq Innovations � � 
     

� � � 

36 International Inventors Guild 
 

� 
 

� 
      

37 Adesigner 
 

� 
     

� 
  

38 Harshaw Research Group 
       

� � � 

39 Wisconsin Innovation Service Center � � 
  

� � 
 

� � � 

40 Canadian Innovation Centre 
  

� 
 

� 
     

41 Lambert & Lambert 
 

� 
  

� � 
 

� � � 
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42 Idea Juncture 
 

� 
   

� 
 

� � � 

43 Inventors Helpline 
 

� 
     

� � � 

44 Inventone 
 

� 
        

45 University of the Pacific � � 
     

� � � 

46 Davison 
 

� 
  

� � 
 

� � � 

47 Advent 
 

� 
     

� � � 

48 Riordanco 
 

� � 
    

� � � 

49 Don Debelak 
 

� 
     

� � � 

50 Concept Development Group 
 

� 
     

� � � 

51 Invention USA 
 

� 
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1 RPX Group � 
     

� � 
  

2 Planware � 
      

� 
  

3 Idea Integration � 
     

� � 
  

4 Invent-Tech 
      

� � 
 

� 

5 Business Victoria 
       

� 
 

� 

6 Inventors Assistance League, Inc. 
       

� 
 

� 

7 FutureThink 
 

� 
    

� � 
  

8 Inventya Ltd. � 
     

� � 
  

9 Lead User Concept Inc 
 

� 
        

10 Innovation Institute � � 
        

11 Patent Café � � 
  

� 
    

� 

12 Carik Marketing Group � 
 

� 
  

� � � 
  

13 InSight � � � � � 
     

14 Slingshot � � � � � 
  

� 
 

� 

15 Vertexpd 
 

� � � � 
    

� 

16 Acorn 
 

� � � � � 
    

17 Product Development Technologies, Inc. 
 

� � � � � 
    

18 RBC Product Development � � � � � � 
    

19 Stratos 
  

� � � 
     

20 2N2PD � � � � � 
     

21 TriE Commercial Group 
   

� � � 
    

22 Matrix Product Development 
 

� � � � 
     

23 Reid Product Development 
 

� � � � 
     

24 Horizon Systems, Inc. � 
 

� 
       

25 Vision & Execution � 
     

� � 
  

26 Concept Development, Inc. 
  

� � � 
     

27 MRSI � 
     

� � 
  

28 United Inventors Association � 
       

� � 

29 Innovation -TRIZ � 
 

� 
     

� � 

30 Entovation International � 
         

31 Innovic � 
     

� � � 
 

32 Ausinvent � 
         

33 Exploring Innovation � 
         

34 Abettermousetrap � 
     

� 
 

� � 

35 Parteq Innovations 
   

� 
  

� 
 

� 
 

36 International Inventors Guild 
      

� � � 
 

37 Adesigner 
  

� 
 

� 
   

� 
 

38 Harshaw Research Group � 
   

� 
   

� 
 

39 Wisconsin Innovation Service Center 
   

� 
  

� � 
  

40 Canadian Innovation Centre 
      

� � � 
 

41 Lambert & Lambert � 
 

� � 
  

� � � 
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42 Idea Juncture � 
      

� 
  

43 Inventors Helpline � 
     

� 
 

� � 

44 Inventone � 
         

45 University of the Pacific � 
         

46 Davison � 
      

� � 
 

47 Advent � 
     

� � � � 

48 Riordanco � 
      

� 
  

49 Don Debelak � 
  

� � 
  

� � 
 

50 Concept Development Group 
 

� � � 
   

� � � 

51 Invention USA � 
   

� 
  

� � � 
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 Website Structure & Specifics 
   

E
n

tr
y

 #
 

Organization Name 
IF EXPENSE: How 

Much 

Name of 
Educational 
Institution 
Supporting 

Turnaroun
d Time of 
process 

1 RPX Group 
Equity of spin off 

company 
- - 

2 Planware US$ 229.95 - - 

3 Idea Integration N/A - - 

4 Invent-Tech Membership: US$910 - - 

5 Business Victoria None - - 

6 Inventors Assistance League, Inc. None - - 

7 FutureThink US$ 499 - - 

8 Inventya Ltd. ~ USD$ 580 - - 

9 Lead User Concept Inc N/A MIT 4-6 Months 

10 Innovation Institute USD$ 220-460 
Missousi State 

University 
- 

11 Patent Café USD$ 199 - 6-8 Weeks 

12 Carik Marketing Group USD$ 125 (base price) - - 

13 InSight N/A - - 

14 Slingshot N/A - - 

15 Vertexpd N/A - - 

16 Acorn N/A - - 

17 Product Development Technologies, Inc. N/A - - 

18 RBC Product Development N/A - - 

19 Stratos N/A - - 

20 2N2PD N/A - - 

21 TriE Commercial Group N/A - - 

22 Matrix Product Development N/A - - 

23 Reid Product Development N/A - - 

24 Horizon Systems, Inc. N/A - - 

25 Vision & Execution N/A - - 

26 Concept Development, Inc. N/A - - 

27 MRSI N/A - - 

28 United Inventors Association N/A University of Oregon - 

29 Innovation -TRIZ N/A - varies 

30 Entovation International N/A - varies 

31 Innovic Varies - varies 

32 Ausinvent Minimum $150 - N/A 

33 Exploring Innovation 
 

- N/A 

34 Abettermousetrap UKP 295 - N/A 

35 Parteq Innovations N/A Queen's University N/A 

36 International Inventors Guild N/A - 10-15 days 

37 Adesigner N/A - N/A 

38 Harshaw Research Group N/A - N/A 

39 Wisconsin Innovation Service Center $595 
University of 
Wisconsin 

N/A 

40 Canadian Innovation Centre N/A - N/A 
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41 Lambert & Lambert 
$170 + 20-30% of spin 

off 
- N/A 

42 Idea Juncture $250 (to start) - N/A 

43 Inventors Helpline $995 (to start) - N/A 

44 Inventone $275 - N/A 

45 University of the Pacific N/A 
University of the 

Pacific 
N/A 

46 Davison N/A - N/A 

47 Advent N/A - N/A 

48 Riordanco N/A - N/A 

49 Don Debelak 175 (min) - N/A 

50 Concept Development Group N/A - N/A 

51 Invention USA N/A - N/A 
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 Website Structure & 
Specifics   

E
n

tr
y

 #
 

Organization Name Output of Process Link 

1 RPX Group Spin off compnay http://www.rpxgroup.com/ 

2 Planware Assessment report http://www.planware.org/ 

3 Idea Integration N/A http://www.idea.com 

4 Invent-Tech N/A http://www.invent-tech.com/ 

5 Business Victoria Educational material only 
http://www.business.vic.gov.au/BUSVIC/HOM

EPAGE/HOME.html  

6 
Inventors Assistance League, 

Inc. 
N/A http://www.inventions.org/ 

7 FutureThink N/A http://www.getfuturethink.com/ 

8 Inventya Ltd. N/A http://www.i2monline.com/ 

9 Lead User Concept Inc Assessment report http://leaduser.com/ 

10 Innovation Institute Assessment report http://www.wini2.com/ 

11 Patent Café Assessment report http://evaluation.patentcafe.com 

12 Carik Marketing Group Assessment report http://www.inventorservices.com/ 

13 InSight Assessment & Prototype http://www.insightpd.com/ 

14 Slingshot Assessment & Prototype http://www.slingshotpdg.com/ 

15 Vertexpd Assessment & Prototype http://www.vertexpd.com/ 

16 Acorn Assessment & Prototype http://www.acornpd.com/ 

17 
Product Development 

Technologies, Inc. 
Assessment & Prototype http://www.pdt.com/ 

18 RBC Product Development Assessment & Prototype http://www.rbccorp.com/ 

19 Stratos Assessment & Prototype http://www.stratos.com/ 

20 2N2PD Assessment & Prototype http://www.2n2pd.com/ 

21 TriE Commercial Group Assessment & Prototype http://www.triecommercial.com/ 

22 Matrix Product Development Assessment & Prototype http://www.matrixpd.com 

23 Reid Product Development Assessment & Prototype http://www.reidpd.com/ 

24 Horizon Systems, Inc. Assessment & Prototype http://www.horizonsysinc.com/ 

25 Vision & Execution Assessment report http://www.visionandexecution.com/ 

26 Concept Development, Inc. Assessment & Prototype http://www.cdvinc.com/ 

27 MRSI Assessment report http://www.mrsi.com/ 

28 United Inventors Association Assessment report http://www.uiausa.org 

29 Innovation -TRIZ Assessment report http://www.innovation-triz.com/ 

30 Entovation International Assessment report http://www.entovation.com/ 

31 Innovic Assessment report http://www.innovic.com.au/ 

32 Ausinvent Assessment report http://www.ausinvent.com 

33 Exploring Innovation Assessment report http://www.exploringinnovation.org.uk/ 

34 Abettermousetrap Assessment report http://www.abettermousetrap.co.uk/ 

35 Parteq Innovations Assessment report http://www.parteqinnovations.com 

36 International Inventors Guild Assessment report http://www.inventorsguild.org 

37 Adesigner Assessment report http://www.adesigner.com 

38 Harshaw Research Group Assessment report http://www.harshawresearch.com/ 

39 Wisconsin Innovation Service Assessment report http://academics.uww.edu/business/innovate/ 
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Center 

40 Canadian Innovation Centre Assessment report http://www.innovationcentre.ca/ 

41 Lambert & Lambert Assessment report http://www.lambertinvent.com/ 

42 Idea Juncture Assessment report http://www.ideajuncture.com 

43 Inventors Helpline Assessment report http://www.inventorshelpline.com 

44 Inventone Assessment report http://www.inventone.com/ 

45 University of the Pacific Assessment report http://uop.edu/esb/ies/contact.html 

46 Davison Assessment report http://www.davison54.com/ 

47 Advent Spin off compnay http://www.adventproduct.net/ 

48 Riordanco Assessment report http://www.riordanco.com 

49 Don Debelak Assessment report http://www.dondebelak.net/ 

50 Concept Development Group Assessment report http://www.conceptdg.com/ 

51 Invention USA Assessment report http://www.inventionusa.com/ 

 

  



 

Appendix C 

As explained in Chapter 4, there are four different tiers in which a user can be categorized. 

The user persona assessment 

technical, social, economical and psychological factors. A total of nineteen questions are 

asked as part of the process to create

a factor shown in Figure 48

between one and four based on the response. Once all the questions are answered 

(see Figure 49 for full questionnaire)

users would not fall perfectly in any of the tiers, 

their final score. Tier 1 users have a score between 0 and 19; tier 2 users have a score 

between 20 and 38; tier 3 users have a score between 39 and 57; tier 4 users have a score 

between 58 and 76.  

Figure 
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4, there are four different tiers in which a user can be categorized. 

The user persona assessment is a tool that OPAS uses to categorize its users based on 

technical, social, economical and psychological factors. A total of nineteen questions are 

asked as part of the process to create the user persona. Each question represent on aspect of 

48. For every question that is asked, the user is awarded a score 

between one and four based on the response. Once all the questions are answered 

for full questionnaire) compiles all the scores for the user persona. As most 

users would not fall perfectly in any of the tiers, OPAS is design to sort the users based on 

ir final score. Tier 1 users have a score between 0 and 19; tier 2 users have a score 

between 20 and 38; tier 3 users have a score between 39 and 57; tier 4 users have a score 

Figure 48: User persona chart with quadrant labels 
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4, there are four different tiers in which a user can be categorized. 

uses to categorize its users based on 

technical, social, economical and psychological factors. A total of nineteen questions are 

Each question represent on aspect of 

For every question that is asked, the user is awarded a score 

between one and four based on the response. Once all the questions are answered OPAS 

compiles all the scores for the user persona. As most 

is design to sort the users based on 

ir final score. Tier 1 users have a score between 0 and 19; tier 2 users have a score 

between 20 and 38; tier 3 users have a score between 39 and 57; tier 4 users have a score 
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Figure 49: User Persona Questionnaire 

Tier 1 User Persona Scenario 

Tier 1 users are people with limited knowledge and/or experience. When broken down into 

the factors mentioned above, their profile would be as follows: 

Technical Factors: Tier 1 users have little to no engineering knowledge and no diplomas 

of any sort. The rarely use the Internet on daily basis; do not possess a cellular phone 

and/or a laptop. This user is not very familiar with computers and is most likely not 

computer literate. Lastly this user group does not have any intellectual property. 

Social Factors: Their social network is very limited and most likely only constitutes of 

direct family members and a few friends. Tier 1 users are very selective with whom they 

interact with and are considered to be quite shy or poor at expressing themselves. Tier 1 

users do not have any interest in leading others. 

Economical Factors: Tier 1 users do not have a steady source of income of any kind; they 

do not have any disposable income and most likely have some form of debt that might be 

over their means to repay in their lifetime. Lastly, the users in this tier no interest or 

knowledge on how to start a business. 

Psychological factors: Their motivations for accomplishments are rare as well as their 

enthusiasm to accomplish anything. They aim to complete a task, do not like to take any 

risks of any sort and get very defensive when suggestions are offered. 

A graphical representation of tier 1 users on the user persona chart would be something 

similar to Figure 50. The user scores a maximum of one point for their knowledge and 

experience. This tier of user would require a large amount of assistance by another party to 

complete the task given by OPAS.  



 

Figure 50

 

Tier 2 User Persona Scenario

Tier 2 users are people with low to moderate knowledge and/or e

down into the factors mentioned

follows: 

Technical Factors: Tier 2 users have a high school diploma with some engineering 

knowledge acquired from the classes that they took an

the years. They have little computer literacy which they use to access emails and complete 

basic searches on the Internet. The might possess a cellular phone but not computer. They 

have some limited knowledge of what int

any. 
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50: Tier 1 user representation on user persona chart

Tier 2 User Persona Scenario 

Tier 2 users are people with low to moderate knowledge and/or experience. 

down into the factors mentioned at the beginning of Appendix C, their profile would be as 

Tier 2 users have a high school diploma with some engineering 

knowledge acquired from the classes that they took and the various employments held over 

the years. They have little computer literacy which they use to access emails and complete 

basic searches on the Internet. The might possess a cellular phone but not computer. They 

have some limited knowledge of what intellectual properties are but they do not possess 
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Social Factors: These users possess a moderate social network that is mostly limited to 

family and people in the same trade as them. They are comfortable communicating in a 

small group context but have some difficulties expressing their ideas. They might have 

some leadership skills from working with others but do not care to be a leader. 

Economical Factors: The employment that they possess was recently acquired or is part-

time. They have a small amount of disposable income every month and barely break even 

with their monthly expenses. Tier 2 users are familiar with the use of credit card. These 

users want to start a business of their own but are not familiar with the process. 

Psychological factors: This tier’s users are motivated by the acquisition of wealth. They 

have some interest in technology and accomplishing new things. They are open to limited 

feedback and like a good safety factor in anything they take a part of. They seek low risk 

opportunities. 

A graphical representation of tier 2 users on the user persona chart would be something 

similar to Figure 51. The user scores a maximum of two points for their knowledge and 

experience. This tier of user represents part of what was established as the “sweet spot” for 

the customer base of OPAS. Tier 2 users have enough knowledge to understand the 

process that is offered and complete the majority of the tasks with minimal amount of 

assistance.  

 



 

Figure 51

 

Tier 3 User Persona Scenario

Tier 3 users are people with moderate to extensive knowledge and/or experience. 

broken down into the factors mentioned at the beginning of Appendix C, their profile 

would be as follows: 

Technical Factors: Tier 3 users possess some form of higher education with some 

practical application of their knowledge. They may possess a bachelor degree from a major 

university or complete equivalent work at a community college. They are well e

the usage of the Internet and emails. They own a cellular phone and a personal computer 

which they use frequently. They have strong knowledge of what intellectual property is 

and possibly know how to get some (or own some).

Social Factors: They possess a large social network, belong to various social groups and 

know professionals outside of their own trade. They are comfortable with small audiences 
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51: Tier 2 user representation on user persona chart

Tier 3 User Persona Scenario 

Tier 3 users are people with moderate to extensive knowledge and/or experience. 

broken down into the factors mentioned at the beginning of Appendix C, their profile 

Tier 3 users possess some form of higher education with some 

practical application of their knowledge. They may possess a bachelor degree from a major 

university or complete equivalent work at a community college. They are well e

the usage of the Internet and emails. They own a cellular phone and a personal computer 

which they use frequently. They have strong knowledge of what intellectual property is 

and possibly know how to get some (or own some). 

possess a large social network, belong to various social groups and 

know professionals outside of their own trade. They are comfortable with small audiences 
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user representation on user persona chart 

Tier 3 users are people with moderate to extensive knowledge and/or experience. When 

broken down into the factors mentioned at the beginning of Appendix C, their profile 

Tier 3 users possess some form of higher education with some 

practical application of their knowledge. They may possess a bachelor degree from a major 

university or complete equivalent work at a community college. They are well educated on 

the usage of the Internet and emails. They own a cellular phone and a personal computer 

which they use frequently. They have strong knowledge of what intellectual property is 

possess a large social network, belong to various social groups and 

know professionals outside of their own trade. They are comfortable with small audiences 
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with strong communication skills. They have moderate leadership skills and have acquired 

some experience in leading groups of several people through their work. 

Economical Factors: Tier 3 users possess a full time employment which they have held 

for a long period of time. They have a moderate amount of disposable income which they 

use to fund their various investments. They are very familiar with all the various 

investment avenues they could allocate funds, make sensible use of their credit cards and 

know how to use loans to their advantage without risking their assets. 

Psychological factors: This tier is very enthusiastic about making money and aims for 

wealth as a measure of achievement. They are open to suggestions and feedback and will 

take moderate risks but manage them well. 

A graphical representation of tier 3 users on the user persona chart would be something 

similar to Figure 52. The user scores a maximum of three points for their knowledge and 

experience. This tier of user represents part of what was established as the second portion 

of “sweet spot” for OPAS. Tier 3 users have enough knowledge to understand the process 

that is offered and complete all of the tasks. This user group is the one that would be able 

to put carry out the best quality assessment and start their own business if given the right 

situation. 
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52: Tier 3 user representation on user persona chart

Tier 4 User Persona Scenario 
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Social Factors: They possess an extensive social network that extends across a wide 

selection of trades and various social groups. They have strong public speaking skills and 

are comfortable with large audiences. They have strong leadership skills and can manage 

teams of various sizes with which they communicate effectively. 

Economical Factors: They possess a full time employment at which they have seniority 

on top of personally owned businesses. This tier possesses a large amount of disposable 

income which they invest and inject in new venture development. They are familiar with 

starting new businesses and acquiring funding from investors when needed. This group 

possesses extensive knowledge on credit card, loan and investment methods. 

Psychological factors: The drive for this tier is to successfully get ideas to market as a 

measure of achievement. They are self motivated and are always searching for new ideas 

to develop. They are very open to feedback, new ideas and seek to constantly acquire new 

knowledge. 

A graphical representation of tier 3 users on the user persona chart would be something 

similar to Figure 53. The user scores a maximum of four points for their knowledge and 

experience. This group might use OPAS as a quick way to get a second opinion on an idea. 

They most likely would not seek for such a service but if shown, they might try to 

implement it as part of their personal assessment model. 
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Figure 53: Tier 4 user representation on user persona chart 
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Appendix E 

Testing Questionnaire Sample 

Test #_______     User Name:__________________ 

- Was the information in the summary useful to you as a product developer/innovator? 
 

 

- What other information in the summary would be of use to you? 
 

 

- Would you act on this information or would you do something different based on this 
information? 

 

 

- Was it a positive experience to use OPAS? (on a scale of 1 to 5) 
 

 

- On a scale of 1 to 5, how useful would you say OPAS is for providing feedback to 
innovators through the early portions of the design process? (1 being not useful and 5 
being very useful) 

 
 

- Where there any specific parts that was more useful than others? 
 
 
 

- Is OPAS useful overall? 
 

 
- Did you feel like OPAS asked enough questions about every aspects of the product? 

 
 
 

- Did you find any section oddly worded or hard to understand? If so which one(s)? 
 
 
 

- Do you feel that some important questions were missing? If so what? 
 
 
 

- How intuitive to use did you find OPAS?  
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