THE EFFECTS OF INCREMENTAL INNOVATION
ON THE CONSUMER PERCEPTIONS

CHRISTIAN PAPPENHEIM

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE DEGREE OF MASTER OF BUSINESS
ADMINISTRATION MAJOR SUBJECT IN INTERNATIONAL BUSINESS
FACULTY OF BUSINESS ADMINISTRATION
RAJAMANGALA UNIVERSITY OF TECHNOLOGY THANYABURI
ACADEMIC YEAR 2015
COPYRIGHT OF RAJAMANGALA UNIVERSITY
TECHNOLOGY THANYABURI



THE EFFECTS OF INCREMENTAL INNOVATION
ON THE CONSUMER PERCEPTIONS

CHRISTIAN PAPPENHEIM

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE
REQUIREMENTS FOR THE DEGREE OF MASTER OF BUSINESS
ADMINISTRATION MAJOR SUBJECT IN INTERNATIONAL BUSINESS
FACULTY OF BUSINESS ADMINISTRATION
RAJAMANGALA UNIVERSITY OF TECHNOLOGY THANYABURI
ACADEMIC YEAR 2015
COPYRIGHT OF RAJAMANGALA UNIVERSITY
TECHNOLOGY THANYABURI



Thesis Title

The Effects of Incremental Innovation on the Consumer Perceptions

Name - Surname Mr. Christian Pappenheim

Major Subject International Business

Thesis Advisor Associate Professor Natepanna Yavirach, Ph.D.
Academic Year 2015

THESIS COMMITTEE

(Assistant Professor Adisak Chandprapalert, Ph.D.)

Committee

........................ N\ AN, Committee
(Associate Professor Natepanna Yavirach, Ph.D.)

Approved by the Faculty of Business Administration, Rajamangala University
of Technology Thanyaburi in Partial Fulfillment of the Requirements for the Master’s

Degree

W’“f@%ﬁmﬁ?‘%

. Dean of Faculty of Business Administration
(Assistant Professor Nartraphee Chaimongkol, Ph.D.)
Month June Date 5 Year 2016



Thesis Title The Effects of Incremental Innovation on the Consumer Perceptions
Name - Surname  Mr. Christian Pappenheim

Major Subject International Business

Thesis Advisor Associate Professor Natepanna Yavirach, Ph.D.

Academic Year 2015

ABSTRACT

This research aimed to explore 1) the effects of incremental innovations on the
consumer perceptions by focusing on both the positive and the negative perceptions,
and 2) the consumer preceptions on incremental innovations which caused the firm’s
success

The sample group, selected using convenient sampling, was consisted of 410
consumers in Bangkok metropolitan and outskirt areas. The research instrument used
for collecting data was standardized questionnaires with fixed-alternative questions.

The study showed that the consumers had a positive perception towards
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in terms of innovation products. Furthermore, it was found that the consumers did not
expect any radical innovations from the manufacturers. Customers also accepted
incremental innovations regarding the product development.
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CHAPTER 1
INTRODUCTION

Chapter 1 gives an overview about the relevant aspects about this thesis and

why this research should be have done.

1.1 Background and Statement of the Problems

Innovations represent an important factor for the economy, they are leading to
economic growth and prosperity. For companies innovations are opportunities for
increased sales and yields, and for consumers innovations help among others to make
the life easier in various areas of the life. In the following some sample innovations and

how they have effected our life:

Table 1.1 Innovations benefits and impacts

Innovations Benefit Impact
Direct exchange of information in Information can be exchanged immediately
Telephone { ) . o
realtime and that made doing business more efficient

Possibility to spread information over
Radio far distances to a mass of people at the Equalising of information asymmetries

same time

) To transport people and goods over People and goods can be brought faster and
Automobile y Y/ o
long distances more efficient to individual places

In accordance with Everett, M. Rogers (2003), an innovation can be an idea, a
practice, or a new object that is perceived as new by an individual. Nowadays we
classify innovations in different classes from radical innovations to incremental
innovations. In which radical innovations can have major impacts on the economy,
single industry sectors, and on the consumers habits. While the impacts of single
incremental innovations are less disruptive, but can lead in sum over a certain period of

time also to bigger changes, also called breakthrough innovations. To illustrate the



differences between radical and incremental innovations, two examples are given. See

table 1.2: Radical vs. incremental innovations impacts.

Table 1.2 Radical vs. incremental innovations impacts

Type Innovation Impact

The dawn of the digital photography was also the beginning of
Radical Digital photography tremendous changes in the photo developer industry, as the
consumer tend now to store the photos digital

The invention of the television itself was a radical innovation,
. but to add the possibility to watch the TV program in color was
Incremental Color Television ) ) -
just one step in the development of televisions and had no

mayor impacts on the industry or the habits of the consumer

Because of the huge impacts of radical innovations on the economy,
industries, and the habits of the people, they offer possibilities for high revenues and
profits, and that make them alluring for companies and individuals.

But of course, not every innovation will be successful in the market.
Moreover, several studies about innovation have outlined, that innovation projects have
a higher than normal risk, resulting in increasing failure rates. Approximately 35 to 45%
of all new products still fail (Boulding, Morgan, and Staeling, 1997). This is still valid
as we can see in the Product Development Benchmarking Study from December 2010
accomplished by the Product Development Institute and APQC.

As we could see that innovation is related to risk and the risk is rising with the
grade of innovation, lower risk for incremental innovations and higher risk for radical
innovations, companies or individuals shouldn’t only focus on radical innovations.

Radical innovations involve a high allocation of resources like manpower and
capital, that increase the risk of going bankruptcy in the case of failure. Incremental
innovations otherwise not allocate generally as many resources as radical innovations,
what makes them less risky and more frequent, but related to the lower level of risk, less
profitable. The well known Professor Theodore Levitt from the Havard Business School

stated that, “imitation is not only more abundant than innovation, but actually a much
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more prevalent road to business growth and profits” (Levitt, 1966, p.33). Also the
scholars Kleinschmidt and Cooper stated that incremental innovations are important for
the firms overall profitability (Kleinschmidt and Cooper, 1991).

Surprisingly most of the research is focused on the management and marketing
of radical innovations, but where most of the companies today compete with
incremental innovations and a big share of the companies turnover are due to product
generation sales, e.g. Apple’s iPhone or Samsung’s Galaxy Phones.

Product development is a complex and multifaceted part in a companies
business activities. The bandwidth ranges from small incremental innovations for an
existing product over to radical innovations - a new product. It is questionable if
whether one “New Product Development” theory can be generalised for all kind of new
product development projects (Dewar and Dutton, 1986). And since the development
and management of radical innovations has been studied more than the development of
incremental innovations (Cooper, 1994), the research of incremental innovations will be
in the main focus of this thesis.

The consumer perception against incremental innovations can be different,
from positive to negative, which has an effect on the success of the products market
performance. If the consumer perception against the incremental innovation is not
positive and strong enough, it is likely that the new product will fail in the market and
the brand image will suffer.

With this research | will find out if there is a relationship between the

consumer perception and the market success of incremental improved products.

1.2 Purpose of the Study

The overall objective of this thesis is to extend the knowledge and
understanding of incremental innovation from the consumer side.

Consumer side:

1. This study will explore the perception of consumer regarding incremental
innovations.

2. This study will investigate the expectation of the consumer referring new

products.
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The gained knowledge should help producers, in the development process of
new and improved products in several ways in the future. On one side, they gain
knowledge overall and in detail about the perception of incremental innovations, if
consumer have positive feelings or negative feelings regarding them. With this
knowledge producers are able to choose those incremental innovations that are more
likely to be successful after the product market launch. On the other side, if consumer
always expect from producers radical innovations. This knowledge will help producers
to find a better mix between incremental and radical innovations.

For scholars the study will give hints for improvements in the education of

managers in leading positions.

1.3 Research Questions and Hypothesis
In this thesis I investigated from the point of view of the consumer side. The
following questions determine the areas of the investigation:
Consumer side:
1. How consumers do perceive incremental innovations in Thailand?
1.1 Commonly
1.2 Regarding to the incremental product developments of Apple’s iPhone

2. Do consumers always expect radical innovations in Thailand from producers?

Hypothesis 1: There is a significant relationship between the consumer
perception of an incremental improved product regarding the grade of innovation and
the market success of the product.

Hypothesis 2: Radical Innovations are preferred than incremental innovations.

1.4 Theoretical Perspective

The theoretical perspective from this study is derived from the technology
epiphanies model from Donald A. Norman and Roberto Verganti (2014). The model
assumes that there is a real tangible innovation and that there is an existing mindset on
the consumer side that can influence each other. In the model, technological innovation

has the ability to change the consumers mindset and vice versa.
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1.5 Definition Terms

Innovation

Innovation takes place in many areas of our lives, to narrow the scope of the
concept of innovation, it is considered in this thesis that the concept of innovation is
only in conjunction with the participants in the economy.

The term innovation can explained as the process or action of create
something new, but it can’t be described by a single definition, different definitions are
common in the area of science as innovation takes place in various fields:

“...the successful conversion of new concepts and knowledge into new
products, services, or processes that deliver new customer value in the marketplace.”
(American Society for Quality- ASQ)

“Innovation is the multi-stage process whereby organisations transform ideas
into new/improved products, service or processes, in order to advance, compete, and
differentiate themselves successfully in their market -place.” (Baregheh, Rowley, &
Sambrook, 2009, p. 1334)

“Innovation represents the core renewal process in any organization. Unless it
changes what it offers the world (product/service innovation) and the ways in which it
creates and delivers those offerings (process innovation) it risks its survival and growth
prospects.” (Bessant, Lamming, Noke, & Phillips, 2005, p. 1366)

“...innovation is the process that turns an idea into value for the customer and
results in sustainable profit for the enterprise.” (Carlson & Wilmot, 2006, p. 4)

“...production or adoption, assimilation, and exploitation of a value-added
novelty in economic and social spheres; renewal and enlargement of products, services,
and markets; development of new methods of production; and establishment of new
management systems. It is both a process and an outcome.” (Crossan & Apaydin, 2010,
p. 1155)

*“...a product, process or service new to the firm, not only new to the world or
marketplace.” (Hobday, 2005, p. 122)

“The design, invention, development and/or implementation of new or altered

products, services, processes, systems, organizational structures, or business models for
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the purpose of creating new value for customers and financial returns for the firm.””
(Innovation Measurement, 2007, p. 18627)

“...innovation is the conversion of a new idea into revenues and profits.”
(Lafley & Charan, 2008, p. 21)

“Innovation is the process of making changes, large and small, radical and
incremental, to products, processes, and services that results in the introduction of
something new for the organization that adds value to customers and contributes to the

knowledge store of the organization.” (O’Sullivan & Dooley, 2009, p. 5)

*...Is the implementation of a new or significantly improved product (good or
service), or process, a new marketing method, or a new organizational method in

business practices, workplace organization or external relations.” (OECD, 2005, p. 46)

“...an idea, practice, or object that is perceived as new by an individual or

another unit of adoption.” (Rogers, 2003, p. Xx)

“The commercialization of any new product, process, or idea, or the

modification and recombination of existing ones.” (Rothaermel, 2013, p. 172)

“...the practical implementation of an idea into a new device or process.”
(Schilling, 2013, p. 18)

“...the act of generating more value for the customer and the business by
fulfilling a job to be done better than anyone else.” (Silverstein, Samuel, & DeCarlo,
2009, p. xviii)

After evaluating the definitions above, five main similarities / keywords could
be identified regarding innovations:
- New products
- New services
- New processes (production / organisational)
- Value
- Profit

16



In the following it is explained what innovation means regarding each
keyword:
New products: Innovation can be new products that not exists before or
changes in existing products
- New combination of functions
- Additional functions
- Changes in dimensions
- Changes in design
New services: Innovation can be new services that not exists before or changes
in existing services
- New combination of services
- Additional services
New processes (production / organisational): Innovation can be new processes
(production / organisational) that not exists before or changes in existing processes
- Rising efficiency in the process
- New production methods
- New management methods
Value: Innovation creates a value that can be different for each of the
stakeholders.
- Various additional benefits
Profit: Innovation creates profits for the companies in terms of money
- Rising margins
- Rising value of company shares
An illustrative example innovation would be the invention of the personal
computer in the seventies of the last century. The personal computer enabled companies
and individuals to work in a more efficient way, like in the areas of word processing or
calculating.
Types of Innovation in the Economy
Innovation can be classified in different forms:
- Product innovation

- Service innovation

17



- Process innovation (production / organisational)
- Marketing innovation
- Business model innovation
Triggers for Innovation
In the literature, a distinction is made between two triggers of innovation:
- Technology push - A new product is invented by a company
underassumption to know the customers need
- Market pull - A new product is invented on the basis of known
customer needs

The origins of the distinction can be traced to Schumpeter (1934).

Gradations within Innovations

Scholars have distinguished amongst different gradations of innovations. For
example, Baumol (2004) distinguishes between “revolutionary” and “incremental”
innovations. Revolutionary innovation encompass truly novel innovations as incremental
innovation encompass incremental improvements in user-friendliness, increased
reliability, marginal additions to applications, expansion of capacity for example.

The study will follow the definition of Henderson (1993), he identifies a long-
standing distinction in the literature between “radical innovation” and “incremental
innovation”. Radical innovation making existing technology obsolete and will replace
them, while incremental innovation is described as routine predictable change, that is a
logical extension of existing knowledge. Also other scholars follow the distinction of
Henderson like Hill and Rothaermel (2003). They identified radical innovations as
involving the development of a new technological paradigm that creates new knowledge
and understanding and potentially new industrial sectors, whereas incremental
innovation builds upon existing knowledge base possessed by incumbent companies. In
contrast, radical innovations involve methods and materials that are novel to the
incumbents.

Nowadays the term of breakthrough innovations is found in publications, but
actually the breakthrough innovations are build up on continuous incremental

innovation.

18



Differences between Incremental and Radical Innovations

Differences between incremental and radical innovations can be found in the
fields of aims, risks / costs, and time. On each of these aspects a closer look in the
following:

Incremental innovations have the aim:

- To improve existing products, services, processes to maintain there
competitiveness

- To reduce costs

- To enhance efficiency

- To extend product lifecycle

- To extend profits

- Where to radical innovations have the aim:

- To create a new product, service, or process

- To create a new market

- To achieve significant competitive advantage

The risks / costs of radical innovations are much higher than for incremental
innovations as radical innovations uses more company resources than incremental
innovations. Resources can be capital, workforce, or production capacities for example.
In single cases the development of radical innovations can lead to company bankruptcy
in the case the developed product failures in the market.

There is also a major difference in the aspect of time between radical and
incremental innovations. Incremental innovations are mostly not from complex nature
and can be implemented in shorter periods of time than radical innovations.

Most of the innovation takes place in the field of incremental innovations as
the lower risks / costs, shorter time periods, and aims are more likely for most of the
companies, as they are SME’s.

Perception

Perception is the process by which consumers interpret their sensory
impressions into a coherent and unified view of the world around them. Though
necessarily based on incomplete and unverified (or unreliable) information, perception is

equated with reality for most practical purposes and guides human behaviour in general.
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Consumer behaviour has been conceptualised traditionally as a dynamic
process in which actions are affected by what is learned from previous behaviour as

well as by information from external sources.

Incremental and Radical Innovation Perception

Incremental and radical innovation perception can be described as how
consumer perceive an innovation with their sensory. The incremental innovation
perception would describe that the consumer knows that the product itself is not new as
whole, but single areas of it are new in comparison to the predecessor product. The
radical innovation perception would describe that the consumer doesn’t know about the

product and perceive it as complete new as whole.

Cultural Behaviour

Cultural behaviour is extra somatic, it has to be learned. Each human
individual learns the cultural behaviours from the social community around it and are
expressed by customs and manners. As the cultural behaviour is learned, and humans
are underlying a continuous learning process, the cultural behaviour can be changed.

This can be seen by changes of customs and manners over the decades of time.

Product Life Cycle

The product life cycle theory describes different stages products go through
from the invention to vanish. The main stages are:

- Invention / Development

- Market introduction

- Growth

- Maturity

- Saturation and decline

- Vanish

The product life cycle theory can help the marketing department to set the
right actions for each stage of the product life cycle as long knowledge exist in which

stage a product is.
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Corporate Image
The corporate image describes how an company reputation is perceived by it
stakeholders.

Corporate Resources

Corporate Resources can be divided like following:

- Humans

- Capital (cash, bank credits, tangible items like buildings, machines,
products, ...)

- Knowledge (patents, licenses, ...)

Resources are needed to produce goods and services.

1.6 Limitations of the Study

The results and conclusions of this study are limited to product innovations
and can’t be transferred to the area of service, process, marketing, and business model
innovation, as these innovations mainly underlie a different value of perception. The
study is limited to the perception of citizens from Thailand. Due to differences in the
cultural behaviour of citizens of different nationalities, the gained results shouldn’t be

accepted as general for all other nations.

1.7 Significance of the Study

The study provides insights about the perception of consumers in Thailand
regarding incremental product innovations. That gained knowledge will help producers
in the field of product development to create a decision matrix for example, if to move
forward on with an incremental product innovation or not. This can help to prevent
producers for financial damages and or negative impacts on their image. The scholars
Gold, Rosseger, and Boylan, Jr. (1980) highlighted that innovation probably make the
most of gains in real economic growth and standards of living.

The study also provide overall insight about the expectation of consumers
regarding innovation. This will help to get a better differentiation between the different
areas of innovation namely incremental innovation and radical innovation and should

encourage the demand for further research in the field of incremental innovation.
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Finally the study will help lecturers in Thailand, to set an appropriate

curriculum for the training of leading managers.

1.8 Theoretical Framework

The theoretical framework from this study is derived from the technology
epiphanies model from Donald A. Norman and Roberto Verganti (2014) and the phase
gate model. Where the phase gate describes the process and procedure (the frame) to
develop incremental or radical innovative products and the epiphanies model how
consumer perception can be influenced through innovation.

This thesis will make research about if the consumer perception of an
incremental improved product will have impacts on the market performance of the
improved product. As better the perception of the incremental innovation as better is the
market performance, see hypothesis one. For the evaluation of the hypothesis one this
will be measured in amount of owned iPhones in the research sample.

This thesis will also show, that consumers not always have a higher positive
perception of radical innovations regarding incremental innovations, see hypothesis
two. For the evaluation of the hypothesis two this will be measured with the radical
against incremental innovation perception in the research sample. For the management
of innovations it means, that incremental innovations for a product have to be examined
regarding the consumer perception:

1. If the consumer perception of the innovation is:

1.2 Incremental in the view of the consumer
1.2 Radical in the view of the consumer, but in fact it is incremental

2. If the consumer perception regarding the incremental innovation is positive
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CHAPTER 2
REVIEW OF THE LITERATURE

Chapter 2 deals with the previous researches in the field of innovation and

with theories regarding this topic.

2.1 Previous Research

Joseph Alois Schumpeter (1934) was one of the first scholars who conducted
research regarding the role of innovations in the economy. He believed that innovation
is an essential driver of competitiveness and economic dynamics. In his theory of
economic development he argued that booms and recessions are inevitable and cannot
be avoided or corrected without thwarting innovation to gain new wealth. This means,
innovations are essential for the economic to growth.

Kirzner (1997) describes in his theory of entrepreneurship that incremental
innovations gives the entrepreneur the opportunity to achieve higher profits by using the
same base product in a new arrangement.

Everett M. Rogers (2003) researched in the field of perception of innovations.
He created the diffusion of innovations theory. This theory describes how an innovation
is adopted through consumers over the time. In this theory Rogers already pointed out
that the consumer perception of an innovation plays an important role, see the
persuasion stage in the diffusion of innovations theory.

Kleinschmidt and Cooper (1991) made researches in the field of the impact of
the innovativeness on the market success. They could show, that there is a non-linear
relationship, both high and low innovative products had market success, U-shaped
function. This highlights, that incremental innovations are as important as radical
innovations. And as the risk of the development of incremental innovations is lower
than for radical innovations, firms and scholars should spend more attention to
incremental innovations.

Rogers and Shoemaker (1971) made researches in the field of consumer
perception. They found out in a figurative sense that it matters a little, when human

behaviour is concerned, a product is in fact new or not as measured by the lapse of time



since its first use or discovery. They point out, that "it is the perceived or subjective
newness of the idea for the individual that determines his/her reaction to it. If the idea
seems new to the individual, it is an innovation”.

Boer and During (2001) describe the requirements for successful innovation as
following:

- Balanced attention to each part of the innovation process. This balance
depends on the type of innovation involved and my need to adjusted in the course of the
process.

- People involved to the innovation process should meet the characteristics
of it and the organisational arrangements as well to perform, support and manage the
innovation process.

Perceived characteristics of the innovation.

The appreciation of the characteristics of the innovation process itself.

The proportion to which appropriate staff can be found to implement the
process.

- The extent to which appropriate organisational resources are available.

Boer and During (2001) also describe the people and their roles involved in

the innovation process:

- Problem owner -- Perceives a gap between the actual and the desired
situation

- Gatekeeper -- Collects and channels information about important changes
in the internal and external environment

- Scout -- Surveys a specified, yet unexplored field by collecting specific
information

- ldea generator -- Analyses or synthesises information about markets,
technologies, approaches or procedures, from which are generated ideas for solving the
innovation problem

- Problem solver -- Solves the PMTO-aspects of the innovation

- Champion -- Recognises, proposes, pushes, and demonstrates a new idea

for formal management approval, using his position and enthusiasm
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- Project leader -- Plans and coordinates the various sets of activities and
people/role occupants

- Integrator -- Balances attention paid to different innovation problems

- Coach -- Guides and develops less experienced people in their critical roles

- Ambassador -- An approachable and personable communicator who
disseminates the innovation within the organisation, by communicating problems, ideas,
solutions between the problem solver(s) and other people in the organisation

- Re-organiser -- A person who initiates and realises the organisation of the
innovation process and pulls the ropes if significant organisational adaption is required
as part of the innovation itself

Rogers (1983) identified five innovation characteristics:

Relative advantage

Complexity

Compatibility
Trialability / Divisibility

Observability

Researches on this five characteristics by Boer and During (2001) showed,
that the perceived value of innovation for product innovation and process innovation
was higher then the actual value after the innovation was completed. This result of the
researches supports the need of this research as the knowledge about consumer
perception regarding incremental innovations can help to set the right perceived value
for the innovation a company is working on.

Sandeep Kishore (2013) describes in this article for wired.com which potential
incremental innovation can reach nowadays on the example of the Apple iPhone. The
iPhone was an incremental innovations of existing smartphones. Apple added a larger
touchscreen and developed an application store where new applications for the iPhone
could be downloaded. Through incremental innovations, Apple created a whole new
ecosystem which made the iPhone the preferred medium for accessing the internet. The
iPhone became a central part for many people. The iPhone created a market that will be
worth approximately $1.6 trillion by 2018 in the USA. In the article the author also

points out, that until 2020 $5 trillion of GDP will be based on incremental innovation.
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Bedell-Avers et. al. (2008) pointed out, the important role of creativity and
innovation in the implementation of cost reduction programs.

Choo and Bontis (2002) noted that while Toyota engages in annual
incremental innovation the largest boosts in cost reduction coincide with major product
developments. Their strategy is to take multiple individual products and fuse them
together into an integrated whole. This has worked wonders for them and indeed is a
form of incremental innovation.

Robert Plant (2013) explained in his article for the Wall Street Journal how
incremental innovations can help to sustain the companies revenues by following a
double strategy, do incremental innovations, and also try to achieve radical innovations.
The incremental innovations will bridge the time until a new radical innovations is
ready for the market launch. P&G’s Tide Pod is a good example, the product was
launched in 2012 and now P&G has time to make incremental innovations to it, like
adding new ingredients, and at the same time it can develop a new product.

Also Maxwell (2009) points out that incremental innovations are needed to
extend the products life cycle until the next radical innovation is ready for the market
launch.

Hooley et al. (2008) gave the reasons why a company undertakes innovation

activities:

Intense
competition

Exploit new New customer
technologies \iy
Suryival, profit’,
/ & growth

New assets and Changing customer
capabilities A \"y
Shorter product life
\Cycjy

Figure 2.1 Pressures and spurs to innovation (Hooley et al.,1999, p. 372)

!
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Bartels and Reinders (2011) note that most failures of innovations are due to a
lack of understanding of consumer expectations. The difference in perception of the
novelty of a product between businesses and consumers is a significant risk in the
adoption of innovations.

According Ziamou and Ratneshwar (2002) the question of novelty in
innovations is seen from the marketer point of view and not the consumer, because the
innovations considered as new products are designed by marketers, and then offered to
consumers.

Hetet and Moutot (2014) concluded in their dissertation that perceived novelty
represents a significant influence on innovations and developed a global model. They

also noted that further study of the perception of innovations at all is needed.

Explicit attitude Implicit attitude
toward brand ot toward brand
before before
innovation innovation
Famiharty ol |
: t{:ebrand‘_
Explicit Explicit
P attitude attitude
,Tp,'cj ;: toward toward
towan t 2 |’. ati hrnd
p:_c_xquct_ r Y
L 4
implicit
attitude
toward
Relative
Cognitive i advantage
innovativeness Tecriology L Compatbiity
- Social aeceptance
|_innovativeness | SEERISSESE I simplicily
L_innovativeness |
Functionnal =1 Observability
innovativeness

Figure 2.2 Global perception of innovations (Hetet and Moutot, 1999)
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2.2 Theory

The basement of this thesis is derived from the technology epiphanies model
from Donald A. Norman and Roberto Verganti (2014) and the phase gate model which
was described in the Chemical & Engineering News (1951). The phase gate model
explain the process of innovation management in details, whereas the technology
epiphanies model describes how customer perception can influence innovations. This

chapter will have a closer look on both theories.

Phase gate model

The phase gate model, also known as a phase-gate process, is a project
management tool to filter out low potential innovations. The phase gate model was used
since the 1940’s in the chemical engineering industry as chemical complexity and the
scale of chemical processes rapidly grew. Later other industries with equal complex
products or projects adopted the model, the NASA for example started to use this model
in the 1960’s.

In the phase gate model a project is divided into different phases and at the end
of each phase is a gate. The gate is a symbol for the decision if the project will be
continued or terminated. In the field of new product developments, the decision is made
from the top management. The decision is a snapshot based on the existing information
at that time.

A common phase gate model comprises five phases and five gates, and two
upstream and downstream activities, which are:

- Discovery

1. Scoping

2. Build business case

3. Development
4. Testing and validation
5

. Launch
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case

Figure 2.3 Phase gate model

Testing Post
and Launch launch
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Phases

Each phase in the phase gate model comprises a set of activities performed
usually by a team from different departments within the company, as most activities
concern different departments at the same time. The three main activities are:

- Operations —> Gathering of information to reduce uncertainties and risks

- Integrated Analysis —> Determine uncertainties and risks

- Deliverables —> Results of integrated analysis as basis for each gate

Discovery

The upstream activity discovery has the task to find project ideas which can be
implemented through the company resources. Normally this will be made through the
use of idea generation techniques, e.g. brainstorming, mind mapping. After choosing the
idea, it has to be presented to the decision makers, normally that will be the top
management.

Phase 1: Scoping

In the scoping phase several research activities are done, e.g. market studies
and screenings, product SWOT analysis. The aim is to get an comprehensive overview
to determine the possibility of success. The scoping phase is resource intensive,
complex. and difficult. This phase is crucial for the later success of the new product.

Phase 2: Build the business case and plan

This phase comprises four major activities:

Product definition and analysis

Building business case

Building project plan

Feasibility review
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Phase 3: Development
In the development phase all plans from the past will be executed. Teams will
be set up and team leaders will be defined to ensure to achieve the project aim in time

and budget.

Phase 4: Testing and validation
In the phase the following areas will be evaluated:
- Product itself
- Production process
- Customer acceptance
- Expected gains
Phase 5: Product launch
In this phase the product will be placed in the market. The following activities
have to be done in this phase:
- Marketing strategy
- Training of sales an support personnel

- Setting price

Select distribution channels

Setting production amount for the start

Post launch review

The post launch review is used to determine problems, successes, and failures
during the phases. This will help to extend the companies knowledge to improve e.g.
project management skills, product knowledge, production process knowledge, market

knowledge.

Gates
At the gates decisions are made about if the project will be continued, killed,
held, or has to be recycled. The following issues will be assessed:
- Quality of execution
- Business rationale —> Is the project still attractive from an economic
point of view

- Action plan —> Actions and resources are planned reasonable
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The output of the gates, beside the fundamental decision to kill or to continue
the project, are the settings for the requirements for the next phase.

Technology epiphanes model

The technology epiphanies model is a young theory described by Donald A.
Norman and Roberto Verganti. According to them, the level of innovation is influenced
by the changes in meaning and in technology and can be from incremental to radical.
The main core of the model is that incremental or radical changes in technology can

course incremental or radical changes in the meaning of consumers and vice versa.
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(Human-Centered ,
Change '
Design) -
____________ i
Incremental Radical
Change : Change
MEANING

Figure 2.4 Technology epiphanies model (Norman and Verganti)

For a better understanding a closer look on the video game industry in the last
20 years is taken. Nintendo, Sony, and Microsoft where the dominant players in the
market. 20 years ago Nintendo was the market leader for video game consoles and the
consumers where mainly a group of expert players and the graphics were more simple
that time. With technical developments in the computer chips industry, which could
offer more powerful chips for lower costs, the consumer entertainment electronics
producer Sony entered the market with the Playstation, a new powerful video game
console with outstanding technical specifications at that time. After a while, also the

software giant Microsoft developed a powerful video game console. That started a
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technical innovation process and lead finally to an meaning change in the market.
Through technical innovation and the internet, players were capable to play with many
people from all over the world the same game at the same time. The market shifted from
a single player experience to a multiplayer experiences and was technology driven.
During this time, Nintendo lost the market leadership to Sony. In 2006 Nintendo
introduced the Wii, a new game console with a complete new market focus regarding its
users. Nintendo not focused mainly on the expert gamers, it set the target on the family,
that everyone could enjoy. This was due to the production of lower-cost MEMS
acceleration sensors and infrared sensors. The sensors allowed people by natural
movements (e.g. serving movement at tennis) to interact with the video game console.
The market shifted again from expert players to everyone and meaning driven. Sony
and Microsoft followed this meaning shift rapidly with their own products which

comprised technological incremental innovations.

'
' ‘
P ! ’ Microsoft
| '
Gesture Recognition ) Kinect
,,,,,,,,,,,,,,,,,,,,,,,,,, —of SN | 0 (- ISRy Serae e S A S
@ 1 d
2
Nintendo
©
- MEMS Accelerometers Wii
Q
a 4
—g Sony, Micr.osoh: H '
c Faster Processors Dramatically Better | Sony, Microsoft: |
5 High-Speed Internet Graphics | Massively Multiplayer |
@ A p Role-Playing Online !
[ £3 ! Games
R Nty WY (P { e mm e " VAR | A0 UEN\ N .
Primitive :
Original Games graphi "
i
Developing | Allowing massive |~ Gamesfor 1
artificial, i numbersof 1 everyone,
i '
| virtual worlds | simultaneous | controlled by the 4
y players ' whole body and !
gestures )
‘» ‘ !
Meaning Change

Figure 2.5 Technology & meaning change (Norman and Verganti)
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CHAPTER 3
RESEARCH METHODOLOGY

Chapter 3 explains how the research process was been conducted.

3.1 Sequences of Research

The research for this Thesis will follow the following schedule:

Define research topic
Pre-data collection

Define research questions
Literature review

Complete first three chapters
Prepare consumer survey
Implement survey

Evaluate survey datas

Complete chapter four and five

3.2 Sampling Technique

The type of research is a survey research on a quantitative base. With this
study the stated hypotheses are been proven with the correlation coefficient Pearson’s r
(hypothesis one) and the Pearson’s chi-square test (hypothesis two) if they are more
likely or not.

The population for the hypotheses one and two are set by the assumed units in

use of the Apple iPhone in Thailand.

Non probability sampling (convenience sampling) was chosen as sampling
technique of choice for the hypotheses one and two. As the results of the research of

hypotheses one and two is in proportions, the following formula is used to determine the

sample size with a confidence level of 95%:

Z¢)Pa
EZ




n = number of items in sample

ZZCJ =  square of the confidence level in standard error units

p = estimated proportion of successes

q = 1 — p, or estimated proportion of failures

E2 =  square of the maximum allowance for error between the true

proportion and the sample proportion, or Zc.|. pq squared

2’ = 95% (1.96)
b = 70%(07)

q = 30%(03)

E =  5%(0.05)

n = 32269-~323

The sample for the research of the hypotheses one and two should comprise
323 people. Regarding to truehits.net from 07. March 2015, 4,949,409 iPhones
(population for hypotheses one and two) where in use in Thailand. Lin Lan (1976)
recommends for a research population over 500,000 people a sample size of 322 people

for a confidence level of 95%.

3.3 Instrumentation

To capture the answers, one standardised questionnaire with fixed alternative
questions was designed and used. The questionnaire measured the consumer perceptions
for:

1. The relationship between the consumer perception of an incremental
innovation of a product.

2. If consumer perception are higher positive for radical innovations than

incremental innovations.
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3.4 Procedure of the Data Collection
The data for the questionnaire was collected through random interviews
(simple random sampling) at several locations throughout central Bangkok and an

internet survey. To enhance the range of the internet survey, social media platforms was
used.
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CHAPTER 4
RESEARCH RESULTS

Chapter 4 deals with the evaluation and interpreting of the research results by

using statistical methods.

4.1 Survey Results of Consumer Perception Fieldwork

In the following the collected data form the survey of the consumer perception

is evaluated. The aim of the evaluation of the gathered data is to confirm or to refute the

hypothesis one and two.

Survey Parameters: Date, Place, and Responses

Table 4.1 Survey parameters: Date, place, and responses

Date Place Responses
17.10. - Internet Survey: 150
08.11.2015 http://cengagebrm.azl.qualtrics.com/SE/?SID=SV_dp5DKGEcSNMdHA9
18.10.2015 Rajamangala University of Technology Thanyaburi, Pathumthani 70
21.10.2015 Lad Phrao Road Soi 81 6
31.10.2015 Imperial World Lad Phrao, Lad Phrao Road 30
01.11.2015 Imperial World Lad Phrao, Lad Phrao Road 54
03.11.2015 Rajamangala University of Technology Thanyaburi, Pathumthani 100

Total: 410

Demographic Data

As this research is basic research, the consumers are considered as one

homogeneous group. The differentiation between sex, age, income, and location within

Thailand and their effects on the consumer perception should be examined in future

researches.



Limitation

As the Apple Inc. only provide detailed statistical datas referring the sales in
units world wide and not for each country, the gained data from the sample are
correlated to the sales in units world wide under the assumption, that the distribution of
the total sales in units will mirror the distribution of the sales in units for each country
approximately in proportion for the non scientific approach of this thesis.

Statistical Methods

The following statistical methods are used to evaluate the gathered data from
the field survey.

Mode: The mode is the value that mostly appears in the collection of numbers.

where:

Mo = Mode

X = Collected numbers

Pmax = Number that mostly appears

Median: The median is the value that is halfway into the set.

Xn+2 Xn+2
) y 7+ —+2
Me = XnJ2r2 or Me = > 42)
where:
Me = Median
X = Collected numbers
n = Total numbers of observations

Skewness: The skewness indicates how symmetrical the distribution of the
collection of numbers is.
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03 (X, - X

(n-1)(n-2)s° 4.3)
where:
X = Mean
X = Collected numbers
n = Number of collected numbers
S =  Standard deviation
Y =  Skewness

Kurtosis: The kurtosis indicates the peakiness of the distribution of the

collection of numbers.

n(n +1)_Zn:(xl 6"

Kurt[Y] = — 3(n-1)°
(n-1)(n-2)(n-3)S" (n-2)(n-3) (4.4)
where:
X = Mean
X = Collected numbers
n = Number of collected numbers
S = Standard deviation
Kurt[Y] = Kurtosis

Correlation Coefficient (Pearson’s r): The correlation coefficient measures the

association between two at-least interval variables.

n

2 (X =X)(Y-Y)
ry = fyx = = (4.5)

Ji(xl—f)im—%z
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X = Mean variable 1
Y =  Collected numbers variable 1
X = Mean variable 2
Y = Collected numbers variable 2

My=Tyx = Correlation coefficient

Pearson’s Chi-Square Test: The Pearson's chi-squared test (5°) is a statistical
test applied to sets of categorical data to evaluate how likely it is that any observed

difference between the sets arose by chance.

2 = Z“: (Oi E _Ei)2
O v (4.6)
where:
Ve =  Pearson’s cumulative test statistic
Oi = The number of observations of type i
Ei =  The expected (theoretical) number
n = The number of cells in the table

Normality Testing

In normal distribution, skewness values are between +1 and to -1, and kurtosis
values are not beyond +1.96 and -1.96 (Tabachnick & Fidell, 1996).

Univariate Statistical Analysis

Evaluation Question 1

Table 4.2 Evaluation Question 1 - Response and percentage distribution

Do you distinguish between a radical innovation and an incremental innovation?

# Answer Response %

1 Strongly Disagree 8 2,198
2 Disagree 16 4,396
3  Neither Agree nor Disagree 116 31,868
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Table 4.2 Evaluation Question 1 - Response and percentage distribution (Cont.)

Do you distinguish between a radical innovation and an incremental innovation?

# Answer Response %
4  Agree 190 52,198
5  Strongly Agree 34 9,341
Total: 364 100
Table 4.3 Statistic Question 1
Statistic Question 1
: ) : Total
Min Value Max Value Mode Median Skewness  Kurtosis
Responses
1 5 4 4 -0.753 1.247 364
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Figure 4.1 Responses Question 1

Disagree

Neither Agree nor
Disagree

Agree

Strongly Agree

Mode: The mode of 4 shows, that “Agree” mostly appears, and thus most of
the research sample, about 61% (“Strongly Agree”, “Agree”), distinguish between

radical and incremental innovation.
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Median: The median of 4 indicates that more than the half of the research
sample “Agree” or “Strongly Agree” and distinguish between radical and incremental
innovation.

Skewness: The skewness of -0.753 indicates that there is a asymmetrical
distribution of responses in the area of confirmation, which also confirms the positive
attitude that the research sample distinguish between radical and incremental
innovation.

Kurtosis: The kurtosis of 1.247 shows a peaked distribution and the highest
point is over the positive attitude area and also confirms the positive attitude that the
research sample distinguish between radical and incremental innovations.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96 the response distribution was within the range of
normality.

Conclusion: With a confidence level of 95%, about 61% of the research
population distinguish between radical and incremental innovation. Derived from this, it
can be assumed, that more than the half of the research population has different
opinions regarding radical and incremental innovation.

Evaluation Question 2

Table 4.4 Evaluation Question 2 - Response and percentage distribution

Do you think radical innovations are better than incremental innovations?

# Answer Response %

1 Strongly Disagree 13 3,652

2 Disagree 131 36,798

3 Neither Agree nor Disagree 74 20,787

4 Agree 119 33,427

5 Strongly Agree 19 5,337
Total: 356 100
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Table 4.5 Statistic Question 2

Statistic Question 2

Total
Min Value Max Value Mode Median Skewness  Kurtosis
Responses
1 5 2 3 0.093 -1.100 356
140
A
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35
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Strongly Agree I

Neither Agree nor
Disagree

Figure 4.2 Responses Question 2

Mode: The mode of 2 shows, that “Disagree” mostly appears, about 40% of
the research sample disagree (“Strongly Disagree” , “Disagree”) that radical innovations
are better than incremental innovations.

Median: The median of 3 indicates that the distribution of the research sample
is roughly divided between “Agree” and “Disagree”.

Skewness: The skewness level is with 0.093 very low and support an
uncertainty in the research sample, higher symmetry in positive and negative responses.

Kurtosis: The kurtosis with -1.100 is negative and indicates a flatter
distribution with no single peak. As we can see in figure 4.2, the curve of the responses
has nearly two equal peaks over the positive and negative response area.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of

normality.
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Conclusion: With a confidence level of 95%, about 40% of the research
population don't think that radical innovations are better than incremental innovations,
about 39% think that radical innovations are better than incremental innovations, and
about 21% are uncertain. Under the assumption that the 21% of the research population
distinguish between radical and incremental innovations, see question 1, a positive
acceptance of the incremental innovation depends from each single perception of an
improved product. But regarding the research sample it can be assumed that it is mostly
thought, that radical innovations are not better than incremental innovations.

Evaluation Question 3

Table 4.6 Evaluation Question 3 - Response and percentage distribution

Do you think incremental innovations are a good way to keep a product up to date?

# Answer Response %

1  Strongly Disagree 18 5,085

2 Disagree 99 27,966

3 Neither Agree nor Disagree 62 17,514

4 Agree 151 42,655

5  Strongly Agree 24 6,780
Total: 354 100

Table 4.7 Statistic Question 3

Statistic Question 3

Total
Min Value Max Value Mode Median Skewness Kurtosis
Responses
1 5 4 3 -0.283 -1.003 354
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Figure 4.3 Responses Question 3

Mode: The mode of 4 indicates, that “Agree” mostly appears and thus most of
the research sample, about 49% (“Strongly Agree” , “Agree”), think that incremental
innovations are a good way to keep a product up to date.

Median: The median of 3 indicates that the distribution of the research sample
is roughly divided between agree and disagree.

Skewness: The skewness level with -0.283 shows a tendency to the positive
response area. The negative skewness shows an asymmetrical distribution of the
responses with a slight concentration in the positive response area.

Kurtosis: The kurtosis with -1.003 is negative and indicates a flatter
distribution with no single peak. As we can see in figure 4.3, the curve of the responses
has two peaks over the positive and negative response area, in which the peak over the
positive response area is higher.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of
normality.

Conclusion: With a confidence level of 95%, about 49% of the research
population think that incremental innovations are a good way to keep a product up to
date. On the other hand, 33% of the research population think that it is not a good way.

Skewness and kurtosis support that in the research sample the positive attitude outweigh
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and many of the respondents of the research sample accept incremental innovations as a
good way to keep an product up to date.

Evaluation Question 4

Table 4.8 Evaluation Question 4 - Response and percentage distribution

1 | always expect new innovative products 65 18,414

2 | am also satisfied with improved products 79 22,380

3 A mix of both 209 59,207
Total: 353 100

Table 4.9 Statistic Question 4

1 3 3 3 -0.857 -0.837 353
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Figure 4.4 Responses Question 4

Mode: The mode of 3 shows, that “A mix of both” was answered most, about
59%, regarding question 4.

Because of the question and answer type, an evaluation of median, skewness,
kurtosis, and normality testing is irrelevant.

Conclusion: With a confidence level of 95%, about 59% of the research
population expect from its favourite brands / manufacturers new innovative and also
improved products, about 22% would be also only satisfied with improved products,
whereas a minority of about 18% expects only new innovative products. Overall we can
assume that about 81% of the research population have a positive attitude against

incremental innovations.
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Evaluation Question 5

Table 4.10 Evaluation Question 5 - Response and percentage distribution

Product improvements are good, as long as |

285 80,737
get a much better product than before
I always wait until a new product comes on

55 15,581
the market
I not care about it 13 3,683
Total: 353 100

Table 4.11 Statistic Question 5

1 3 1 1 2.131 3.750 353
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Figure 4.5 Responses Question 5

Mode: The mode of 1 shows, that answer 1, “Product improvements are good,
as long as | get much better products than before”, mostly appears and thus most of the
research sample have a positive attitude against incremental innovations.

Because of the question and answer type, an evaluation of median, skewness,
kurtosis, and normality testing is irrelevant.

Conclusion: With a confidence level of 95%, about 81% of the research
population thinks that product improvements are good, as long as they get a much better
product than before, about 16% of the research population waits that a new product
comes on the market. Only a small percentage of about 3% of the research population
not cares about it. Overall we can assume, if the incremental innovation has a positive
perception, most of the consumers in the research population have a positive attitude

against incremental innovations.
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Evaluation Question 6

Table 4.12 Evaluation Question 6 - Response and percentage distribution

1 Strongly Disagree 39 11,143
2 Disagree 148 42,286
3 Neither Agree nor Disagree 96 27,429
4 Agree 53 15,143
5  Strongly Agree 14 4,000
Total: 350 100

Table 4.13 Statistic Question 6

1 5 2 2 0.478 -0.305 350
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Figure 4.6 Responses Question 6

Mode: The mode of 2 shows, that “Disagree” mostly appears and thus most of
the research sample, about 53% (Strongly Disagree “, “Disagree”), don’t think that
complete new products are better than improved products.

Median: The median of 2 indicates that more than the half of the research
sample “Disagree” or “Strongly Disagree” and think that complete new products are not
better than improved products.

Skewness: The skewness of 0.478 shows that the distribution of responses has
a tendency to the negative response area and is asymmetrical with a long tail to the
positive response area. This shows a concentration of responses in the negative response
area, see figure 4.6.

Kurtosis: The kurtosis should been positive as the distribution is singular
peaked. A mathematical testing with two different programs (SPSS V23, EXCEL 2011)
always had a negative kurtosis as result, it is to assume that a mathematical error is
present here.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of
normality. As long as the kurtosis error has no effect on the interpreting of the response

distribution.
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Conclusion: With a confidence level of 95%, about 53% of the research
population “Disagreed” that new products are better than improved products. Only
about 19% of the research population “Agreed” that new products are better than
improved products. Overall we can assume if the incremental innovations have positive
perceptions, most of the consumers in the research population have a positive attitude
against incremental innovations.

Evaluation Question 7

Table 4.14 Evaluation Question 7 - Response and percentage distribution

Do you always buy the latest version of a product?

# Answer Response %

1 Yes 108 30,857

2 No 242 69,143
Total: 350 100

Table 4.15 Statistic Question 7

Statistic Question 7

Total
Min Value Max Value Mode Median Skewness  Kurtosis
Responses
1 2 2 2 -0.832 -1.315 350
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Figure 4.7 Responses Question 7

Mode: The mode of 2 shows, that “No” mostly appears, about 69%, and thus
most of the research sample not always buy the latest version of a product.

Median: The median of 2 indicates that more than the half of the research
sample not always buy the latest version of a product.

Because of the question and answer type, an evaluation of skewness, kurtosis,
and normality testing is irrelevant.

Conclusion: With a confidence level of 95%, about 69% of the research
population not always buy the latest version of a product. It can be supposed, that the
acceptance for improved products is high. But regarding this, further research is
suggested, as maybe other reasons play a crucial role regarding this question, e.g.
income, market knowledge (information asymmetry).

Evaluation Question 8

Table 4.16 Evaluation Question 8 - Response and percentage distribution

How often a product should be complete improved?

# Answer Response %

1 Every 6 month 116 33,143
2  One time per year 180 51,429
3 Every two years 42 12,000
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Table 4.16 Evaluation Question 8 - Response and percentage distribution (Cont.)

How often a product should be complete improved?

# Answer Response %
4  Every three years 10 2,857
5 Every four years 2 0.571
Total: 350 100
Table 4.17 Statistic Question 8
Statistic Question 8
: ) : Total
Min Value Max Value Mode Median Skewness  Kurtosis
Responses
1 5 2 2 0.912 1.321 350
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Figure 4.8 Responses Question 8

One time per

year
Every two years
Every three years
Every four years

Mode: The mode of 2 shows, that “One time per year” mostly appears and

thus most of the research sample, about 51%, thinks, that a product should be complete

improved one time per year.
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Median: The median of 2 indicates that more than the half of the research
sample thinks that a products should be complete improved one time per year or even
every 6 month.

Skewness: The skewness of 0.912 shows an asymmetrical distribution with a
long tail to the right, that indicates a concentration of responses in the response area of
one time per year.

Kurtosis: The kurtosis of 1.321 indicates a single peaked distribution, as we
can see in figure 4.8, the peak is above the response area for one time per year.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of
normality.

Conclusion: With a confidence level of 95%, about 51% of the research
population thinks a product should be complete improved one time per year and 33%
thinks a product should be complete improved every six month. It can be supposed that
most of the research population expects an ongoing product improvement process from
the manufacturers.

Evaluation Question 9

Table 4.18 Evaluation Question 9 - Response and percentage distribution

Which kind(s) of innovations should an innovative company do?

# Answer Response %

1  Only radical innovations 26 7,450

2 Only incremental innovations 42 12,034

3 A mix of both, incremental and radical innovations 277 79,370

4 Neither nor 4 1,146
Total: 349 100
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Table 4.19 Statistic Question 9

Statistic Question 9

Min Value Max Value Mode Median  Skewness  Kurtosis Total
Responses
1 4 3 3 -1.865 2.777 349
300
225
150
75

ig[

Only radical innocations
Only incremental innovations
Neither nor

A mix of both, incremental and radical
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Figure 4.9 Responses Question 9

Mode: The mode of 3 shows, that “A mix of both, incremental and radical
innovations” mostly appears, about 79%, and thus most of the research sample think,
that companies should do a mix of incremental and radical innovations.

Because of the question and answer type, an evaluation of median, skewness,
kurtosis, and normality testing is irrelevant.

Conclusion: With a confidence level of 95%, about 79% of the research
population thinks an innovative company should do incremental and radical

innovations.
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Evaluation Question 10

Table 4.20 Evaluation Question 10 - Response and percentage distribution

1  Yes 208 60,116

2 No 97 28,035

3 Inthe past 41 11,850
Total: 346 100

Table 4.21 Statistic Question 10

1 3 1 1 0.989 -0.324 346
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110 \
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N
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Figure 4.10 Responses Question 10



Mode: The mode of 1 shows, that “Yes” mostly appears, about 60%, and thus
most of the research sample own an iPhone.

Because of the question and answer type, an evaluation of median, skewness,
kurtosis, and normality testing is irrelevant.

Conclusion: With a confidence level of 95%, about 72% of the research
population own or has owned an iPhone. Regarding the following questions this
indicates, that the research population has gained own experienced regarding the
iPhone.

Evaluation Question 11

Table 4.22 Evaluation Question 11 - Response and percentage distribution

Which iPhone did you owned and which do you have now?

# Answer Response Now  Response Past ~ Total %

1  iPhone 06/2007 7 7 14 3,263
2 iPhone 3G 07/2008 3 20 23 5,361
3 iPhone 3GS 06/2009 2 24 26 6,061
4 iPhone 4 06/2010 10 51 61 14,219
5 iPhone 4S 10/2011 29 71 100 23,310
6 iPhone 509/2012 43 35 78 18,182
7  iPhone 5C, 5S 09/2013 48 23 71 16,550
8  iPhone 6/Plus 09/2014 46 0 46 10,723
9  iPhone 6S/Plus 09/2015 10 0 10 2,331

198 231 429 100

Because of the question and answer type, an evaluation of mode, median,

skewness, kurtosis, and normality testing is irrelevant.
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Conclusion: The market penetration of the iPhones from the first generation to
the iPhone 3GS was not so high as the price was at that time for many people not
affordable. The market penetration of the iPhone 6/Plus and 6S/Plus is not meaningful,
as both versions are not long enough in the market at the time of the research. But it is
interesting to see, that the iPhone 4S was more owned than the iPhone 4 in comparison
that the iPhone 5S was less owned than the iPhone 5 overall. Here it can be assumed
that the iPhone 5S was less innovative perceived than the iPhone 4S at their each market

launch against their precursors.

s Now == Past Total
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iPhone 6S/Plus 09/2015

Figure 4.11 Responses Question 11
Evaluation Question 12.1

Table 4.23 Evaluation Question 12.1 - Response and percentage distribution

How do you perceive the product development from the iPhone? All iPhones generations
were radical new?

# Answer Response %

1  Strongly Disagree 21 7,317
2 Disagree 96 33,449
3 Neither Agree nor Disagree 70 24,390
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Table 4.23 Evaluation Question 12.1 - Response and percentage distribution (Cont.)

4 Agree 85 29,617
5  Strongly Agree 15 5,226
Total: 287 100

Table 4.24 Statistic Question 12.1

1 5 2 3 0.055 -0.933 287
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Figure 4.12 Responses Question 12.1

Mode: The mode of 2 shows, that “Disagree” mostly appears, about 33%, and

thus most of the research sample not perceive all iPhones generations as radical new.
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Median: The median of 3 indicates that the distribution of the research sample
is roughly divided between agree and disagree.

Skewness: The low skewness of 0.055 shows that the distribution is nearly
symmetrical around the mean and indicates a balance between the negative and positive
response area.

Kurtosis: The kurtosis of -0.933 shows that the distribution of the responses is
flattered, in this case, two peaks can be seen, one over the negative response area and
over the positive response area.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of
normality.

Conclusion: At all, the research population is uncertain if all iPhone
generations were radical new. With a confidence level of 95%, about 41% “Disagree”
and about 35% “Agree”.

Evaluation Question 12.2

Table 4.25 Evaluation Question 12.2 - Response and percentage distribution

How do you perceive the product development from the iPhone? All iPhones generations after

the first generation were incremental innovations?

# Answer Response %

1  Strongly Disagree 6 2,143

2 Disagree 32 11,429

3 Neither Agree nor Disagree 45 16,071

4  Agree 169 60,357

5 Strongly Agree 28 10,000
Total: 280 100
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Table 4.26 Statistic Question 12.2

Statistic Question 12.2

Min Value Max Value Mode Median  Skewness  Kurtosis Tota
Responses
1 5 4 4 -0.976 0.701 280
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Figure 4.13 Responses Question 12.2

Mode: The mode of 4 shows, that “Agree” mostly appears, about 60%, and
thus most of the research sample perceive that all iPhones gene-rations after the first

generation were incremental innovations.
Median: The median of 4 indicates that more than the half of the research

sample “Agree” or even “Strongly Agree” that all iPhones gene-rations after the first
generation were incremental innovations.

Skewness: The skewness of -0.976 confirms the asymmetrical distribution
with a long tail to the left negative response area and indicates that most of the

responses were in the positive response area.
Kurtosis: The kurtosis of 0.701 shows that the distribution is singular peaked.

In this case the peak is over the agree response area.
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Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of
normality.

Conclusion: With a confidence level of 95%, about 60% of the research
population “Agree” and 10% “Strongly Agree” that the iPhone generations after the
first generation were incremental innovations. It can be said, that most of the research
population knows and accept, that the iPhones after the first generation are not radical
innovations. If the success of the iPhone in Thailand is taken into consideration, this
knowledge has no negative effect on the success of the iPhone in Thailand.

Evaluation Question 12.3

Table 4.27 Evaluation Question 12.3 - Response and percentage distribution

How do you perceive the product development from the iPhone? A mix of both, incremental

and radical innovations?

# Answer Response %

1  Strongly Disagree 7 2,545

2 Disagree 21 7,636

3 Neither Agree nor Disagree 83 30,182

4  Agree 138 50,182

5 Strongly Agree 26 9,455
Total: 275 100

Table 4.28 Statistic Question 12.3

Statistic Question 12.3

Total
Min Value Max Value Mode Median Skewness  Kurtosis
Responses
1 5 4 4 -0.715 0.695 275
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Figure 4.14 Responses Question 12.3

Mode: The mode of 4 shows, that “Agree” mostly appears, about 50%, and
thus most of the research sample think, that the product deve-lopment from the iPhone
is a mix of both, incremental and radical innovations.

Median: The median of 4 indicates that more than the half of the research
sample “Agree” or even “Strongly Agree” that the product development from the
iPhone is a mix of both, incremental and radical innovations.

Skewness: The skewness of -0.715 confirms the asymmetrical distribution
with a long tail to the left negative response area and indicates that most of the
responses were in the positive response area.

Kurtosis: The kurtosis of 0.701 shows that the distribution is singular peaked.
In this case the peak is over the agree response area.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of
normality.

Conclusion: With a confidence level of 95%, about 50% of the research
population “Agree” and 9% “Strongly Agree” that the development of the iPhone

generations include radical and incremental innovation elements.

64



Evaluation Question 13

Because of the question and answer type, an evaluation of mode, median,
skewness, kurtosis, and normality testing is irrelevant.

Table 4.29 Evaluation Question 13 - Response and percentage distribution

How do you perceive the grade of innovation for each version of the iPhone?

# Answer Response Radical Response Incremental
1  iPhone 06/2007 104 156
2 iPhone 3G 07/2008 71 187
3  iPhone 3GS 06/2009 37 223
4 iPhone 4 06/2010 95 171
5 iPhone 4S 10/2011 53 210
6 iPhone 509/2012 92 173
7  iPhone 5C, 5S 09/2013 71 191
8 iPhone 6/Plus 09/2014 128 148
9  iPhone 6S/Plus 09/2015 108 159
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Figure 4.15 Responses Question 13

iPhone 3G 07/2008
iPhone 3GS 06/2009
iPhone 4 06/2010
iPhone 4S 10/2011
iPhone 5 09/2012
iPhone 5C, 5S 09/2013
iPhone 6/Plus 09/2014
iPhone 6S/Plus 09/2015
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Conclusion: It can be clearly seen that all iPhone generations are more as
incremental in-novative perceived as radical innovative. Interesting are the perceptions
from the iPhone first generation to the iPhone 3GS, the perception as incremental
innovative is rising and the perception as radical innovative is declining. From the
iPhone 4 an undulation can been seen, radical innovative perception declines and rises,
incremental innovative perception rises and declines. Also interesting to see is the
incremental perception from the iPhone 4 and iPhone 4S in comparison to the iPhone 5
and iPhone 5S. From iPhone 4 to iPhone 4S the incremental perception rose stronger
than from iPhone 5 and iPhone 5S. This can be an explanation why more iPhone 4S
were sold in comparison to the iPhone 4 and less iPhone 5S were sold in comparison to
the iPhone 5 in the sample population. Another interesting point is to see, that the
iPhone 5 was less radical innovative perceived in comparison to the iPhone 4. This can
be an explanation why more iPhone 4 were sold than iPhone 5. The iPhone 6 was
perceived more radical innovative than all other iPhone generations before. it has to
been seen, how the market penetration will look like in the future. It is to assume, that
the less radical innovative perception of the iPhone 5 has prompted the Apple Inc. to
make more efforts regarding the development of the iPhone 6.

Evaluation Question 14

Table 4.30 Evaluation Question 14 - Response and percentage distribution
How often do you usually buy a new iPhone?

# Answer Response %

1 Every 6 month 1 0.358
2 One time per year 17 6,093
3  Every two years 51 18,280
4  Every three years 33 11,828
5  Every four years 13 4,659
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Table 4.30 Evaluation Question 14 - Response and percentage distribution (Cont.)

How often do you usually buy a new iPhone?

# Answer Response %

6 Every five years 10 3,584

7  Uncertain 154 55,197
Total: 279 100

Table 4.31 Statistic Question 14

Statistic Question 14

Total
Min Value Max Value Mode Median Skewness  Kurtosis
Responses

1 7 7 7 -0.602 -1.320 279
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Figure 4.16 Responses Question 14

Mode: The mode of 7 shows that “Uncertain” mostly appears, about 55%, and
thus most of the research sample is uncertain about how often they buy a new iPhone

generation.
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Because of the question and answer type, an evaluation of median, skewness,

kurtosis, and normality testing is irrelevant.
Conclusion: With a confidence level of 95%, about 55% of the research

population is uncertain about the interval when they buy a new iPhone generation.

Further research is suggested to find out the reasons and influences on the decision to

buy a new iPhone generation, e.g. broken telephone, lost, contract conditions.

Evaluation Question 15

Table 4.32 Evaluation Question 15 - Response and percentage distribution

Would you say that Apple Inc. is an innovative company?

# Answer Response %
1  Strongly Disagree 8 2,676
2 Disagree 16 5,351
3 Neither Agree nor Disagree 41 13,712
4  Agree 167 55,853
5  Strongly Agree 67 22,408
Total: 299 100
Table 4.33 Statistic Question 15
Statistic Question 15
Min Value Max Value Mode Median ~ Skewness  Kurtosis Total
Responses
1 5 4 4 -1.139 1.676 299
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Figure 4.17 Responses Question 15

Mode: The mode of 4 shows that “Agree” mostly appears, about 59%, and
thus most of the research sample thinks that Apple Inc. is an innovative company.

Median: The median of 4 indicates that more than the half of the research
sample “Agree” or even “Strongly Agree” that Apple Inc. is an innovative company.

Skewness: The skewness of -1.139 shows an asymmetrical distribution with a
long tail to the left and indicates an concentration in the positive response area.

Kurtosis: The kurtosis of 1.676 shows that the distribution is singular peaked,
in this case the peak is over the positive response area.

Normality Testing: As skewness values are between +1 and -1, and kurtosis
values are not beyond +1.96 and -1.96, the response distribution was within the range of
normality.

Conclusion: With a confidence level of 95%, about 55% of the research
population “Agree” and 22% “Strongly Agree” that the Apple Inc. is an innovative
company. As the Apple Inc. has rarely presented radical innovations in the last few
years, it can be assumed that most of the population have a positive perception

regarding incremental innovation.
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Bivariate Statistical Analysis

Table 4.34 Correlation Owned iPhones, Radical & Incremental Innovations Perception

Owned iPhones

Radical Innovative Incremental
(ResearPercech . . .
ption Innovative Perception
Sample)
iPhone 06/2007 14 104 156
iPhone 3G
07/2008 23 & 187
iPhone 3GS
06/2009 26 37 223
iPhone 4 06/2010 61 95 171
iPhone 4S
10/2011 100 53 210
iPhone 5 09/2012 78 92 173
iPhone 5C, 5S
09/2013 i 3 191
iPhone 6/Plus
09/2014 46 128 148
iPhone 6S/Plus
09/2015 10 108 159
Correlation to -0.254 0.320

Owned iPhones:

The correlation between owned iPhones and radical innovation perception is
with -0.254 weak. The correlation indicates, that if the perception is more radical
innovative, the ownership of iPhones will be less. The correlation between owned
iPhones and incremental innovation perception is with 0.320 also weak. The correlation
indicates, that if the perception is more incremental, the ownership of iPhones will be
higher.

The results of the correlations could give an explanation why the iPhone 4S is

more owned than the iPhone 5C, 5S in comparison to their precursors iPhone 4 and
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iPhone 5. The iPhone 4S was more incremental innovative perceived than the iPhone
5C, 5S in comparison, +39 iPhone 4S to iPhone 4 > +18 iPhone 5C, 5S to iPhone 5.
But overall the result of the correlation is not meaningful. Further research has
to be done to obtain better results.
To show that it can be assumed that their is a meaningful relationship, the
results of the survey are correlated in the following with the units in sales worldwide,
but it is to note, that this approach has no scientific relevance, but it will support the

need of further research.

Table 4.35 Correlation between Sales, Radical & Incremental Innovations Perception

Sales in Units ~ Radical Innovative Incremental

(in million) Perception Innovative Perception
iPhone 06/2007 541 104 156
iPhone 3G 07/2008 15.76 71 187
iPhone 3GS 06/2009 30.07 37 223
iPhone 4 06/2010 57.39 95 171
iPhone 4S 10/2011 109.51 53 210
iPhone 5 09/2012 138.16 92 173
iPhone 5C, 5S 09/2013 159.79 71 191
iPhone 6/Plus 09/2014 210.11 128 148
iPhone 6S/Plus 09/2015 95.58 108 159

Correlation to

Sales in Units: 0.459 -0.419

The correlation between sales in units and radical innovation perception is
with 0.459 in the medium area. The correlation indicates, that if the perception is more
radical innovative, the sales will be higher. The correlation between sales in units and
incremental innovation perception is with -0.419 in the medium area. The correlation
indicates, that if the perception is less incremental, the sales will be higher.

To make these correlations more visible, the table 4.38 shows the sales in units

differences between the single iPhone generations and the changes in the perceptions. It
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can be seen, that the radical innovation perception rose from the iPhone 3GS to the
iPhone 4, and the sales in units were increased by about 91%. This can be seen also
from the iPhone 5C,5S to the iPhone 6/Plus, the radical innovation perception has risen
and the sales in units has risen as well. The interesting aspect is now, that the radical
perception from the iPhone 4S to the iPhone 5 also has risen, but not in the same way
like above, here it was >50 to 39. This let assume, that if the radical innovation

perception is not strong enough, the sales will not rise exceptionally.

Table 4.36 Correlation between Sales, Radical & Incremental Innovations Perception

in changes
Sales Differences Radical Incremental
in Units (in Innovative Innovative
million) Perception Perception
iPhone 06/2007 - iPhone 3G
07/2008 10,35 -33 31
iPhone 3G 07/2008 - iPhone 3GS 14,31 -34 36
06/2009
iPhone 3GS 06/2009 - iPhone 4
27,32 58 -52
06/2010 .
iPhone 4 06/2010 - iPhone 4S -42
10/2011 . r 39
iPhone 4S 10/2011 - iPhone 5
0012015 28,65 39 -37
iPhone 5 09/2012 - iPhone 5C, 5S 21,63 -21 18
09/2013
iPhone 5C, 5S 09/2013 - iPhone
6/Plus 09/2014 B33 S 43
iPhone 6/Plus 09/2014 - iPhone
6S/Plus 09/2015 TR 20 1

Conclusion: It can be assumed, that if the perception is less incremental and

higher radical and vice versa, the sales in units will be higher or less.
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Reliability Test

Table 4.37 Correlation between Radical and Incremental Innovations Perception

. . . Incremental Innovative
Radical Innovative Perception

Perception
iPhone 06/2007 104 156
iPhone 3G
07/2008 & 187
iPhone 3GS
06/2009 37 223
iPhone 4 06/2010 95 171
iPhone 4S
10/2011 53 210
iPhone 5 09/2012 92 173
iPhone 5C, 5S
09/2013 \f 191
iPhone 6/Plus
09/2014 7a 148
iPhone 6S/Plus
09/2015 8 159
Correlation to Radical 10,989

Innovative Perception:

To test if the gained results are reliable, the perceptions of radical innovative
and incremental innovative are correlated, as it is to expect, that if the radical innovative
perception is high the incremental innovative perception is low and vice versa. The
correlation coefficient should be ideally at -1. As the correlation coefficient is -0.989,
nearly -1, it can be assumed, that the results are reliable.

Hypotheses Evaluation

Hypothesis 1: There is a significant relationship between the consumer
perception of an incremental improved product regarding the grade of innovation and

the market success of the product.
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It could be seen that there is a weak negative correlation between the radical
innovation perception and the ownership for the iPhone generations and weak positive
correlation between the incremental innovation perception and the ownership for the
iPhone generations. As the correlation is not meaningful, the hypothesis one can not be
confirmed, but it can be assumed that the hypothesis one is true, see the correlation with
the sales in unit worldwide. Further research is necessary to confirm this assumption
with a scientific reliable approach.

Hypothesis 2: Radical innovations are preferred than incremental innovations.

To test the hypothesis two, the Chi-Square test is used. For this, single
questions of the survey are combined to the “Radical against incremental consumer
perception” and the statistical mode of the questions is compared with the research
expectations against radical innovations:

Where for Oi and Ei for questions 1,2,3,6: 1 = Strongly Disagree, 2 =
Disagree, 3 = Neither Agree or Disagree, 4 = Agree, 5 = Strongly Agree

Table 4.38 Radical against Incremental Innovation Consumer Perception

Radical against Incremental Innovation Consumer Perception

Question No. Mode
Q2 2
Ranking perception +/- Q3 4
Q6 2
Q4 3
Expectations
Q5 1
Innovation expectations Q9 3
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Table 4.39 Chi-Square Test: Radical against Incremental Innovation Consumer

Perception

Chi-Square Test: Radical against Incremental Innovation Consumer Perception

Question Oi Ei (Oi-Ei) (Oi-Ei)"2/Ei
No.
Q2 2 5 -3 1.8
Ranking
perception +/- o i - 3 .
Q6 2 5 -3 1.8
Q4 3 1 2 4
Expectations
Q5 1 2 -1 0.5
Innovation Q9 3 1 2 4
expectations
211

The higher the value of the Chi-Square test, the less likely it is that the
expected and observed values are the same.

Expected was that radical innovations are preferred than incremental
innovations. The Chi-Square test shows, that radical innovations are not preferred than
incremental innovations with a significance level of >99% for the research population.

Hypothesis two is to reject.
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CHAPTER 5
DISCUSSION AND RECOMMENDATION

Chapter 5 gives a summarisation of the results of the research and gives
recommendations for further researches in the field of radical and incremental

innovations, and a possible application in the product development.

5.1 Outcome of the Research Regarding the Contribution of the Study

The contribution of this study was to gain knowledge about the perception of
incremental innovations, if consumer have positive feelings or negative feelings regarding
them. With this study it could be shown, that it can be assumed that consumer have
positive feelings regarding incremental innovations, see hypothesis two. The researches in
the field of perception of innovation from Everett M. Rogers (2003) showed that the
perception of the innovations plays a crucial role in the persuasion stage.

It could not be shown with a scientific approach, that if the perception of the
incremental innovation tend to be perceived as radical innovative, the perception will
influence the market success of a product, see hypothesis 1. This outcome of the research
support the studies from Kleinschmidt and Cooper (1991) that both high and low
innovative products had market success. But the question here is, how the consumer
perceived the low innovative products, as incremental or as radical? As it could be shown
with a non scientific that it can be assumed that when an incremental innovation (low
innovative) is perceived more as a radical innovation (high innovative) it will influence
the market success of it, further research is necessary to obtain scientific prove that the
innovation perception will influence the market success of a product.

The other contribution of this study was to gain knowledge if consumer
always expect from producers radical innovations. With this study it could be shown,
that consumer not always expect radical innovations. Incremental innovations are also
accepted from consumer regarding the product development. This outcome of the
research is supported by the studies from Kleinschmidt and Cooper (1991), the market
success of high and low innovative products, as both high and low innovative products

had market success.



5.2 Influences of this Research on the Product Development

As it can be assumed ,in a not scientific approach, that the perception of the
incremental innovations have an influence on the market success of an incremental
improved product, the perception of the incremental improved product should be
measured before market launch, to minimise the risk of a failure of the incremental
improved product in the market. It would be useful to set individual perception
benchmarks for each kind of product based on data from the past, but further research is

necessary to get scientific reliable proof.

5.3 Influences of this Research on the Innovation Research

Incremental innovation plays in the actual research of innovations a little role,
as radical innovations promise higher yields for the economy at all and for the company
as single economy units. But with this research it could be shown, that incremental
innovations are perceived from the consumer on the same level as radical innovations.
The budget for radical innovation researches are generated normally from the current
product range yields of a company. But if the current product range is not up to date any
more, or improvements are not accepted from the consumers, the yields will decline and
the budget for radical innovations will decrease. It follows ultimately that greater

attention should be paid to incremental innovations in the area of research.

5.4 Influences of this Research on Scholars in the Education Sector
With the outcomes of this research, scholars should give incremental
innovations a higher attention and should encourage further researches from the

students.

5.5 Further Research Recommendations

The aim of this research was to show that the perception of an incremental
innovation has influence on the market success of an improved product and that
incremental innovations are on the same positive level perceived as radical innovations.
As the result not gave in a scientific war prove, only a likely probability, further

research has to be done.
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Further in should be conduct research in the following areas:

innovation?

Factors that influence the perception of incremental and radical innovations:
Personal factors?

ultural factors?

Product factors?

Which factor(s) trigger(s) the impulse to buy a new product generation?

Are different product groups different perceived regarding the grade of

Research regarding incremental innovation perception of different products

and their market success.

78



Bibliography

Baregheh, A., Rowley, J., & Sambrook, S. (2009). Towards a multidisciplinary
definition of innovation. Management Decision, 47, 1323-1339.

Bartels, J., et & Reinders, M. J. (2011). Consumer innovativeness and its correlates:

A propositional inventory for future research. Journal of Business Research,
64(6), 601-609.
Bedell-Avers, et. al. (2008). Multi-Level Issues in Creativity and Innovation.
Research in Mulit-Level Issues, 7, 107-154
Bela G., Gerhard, R., & Myles, B., Jr. (1980). Evaluating Technological Innovations.
Lexington, Mass: Lexington Books.

Bessant, J., Lamming, R., Noke, H. & Phillips, W. (2005). Managing innovation beyond
the steady state, Technovation, 25, 1366-1376.

Boer, H. & During, W. E. (2001) Innovation, what innovation? : a comparison between
product, process and organisational innovation. International Journal
of Technology Management, 22(1-3), 83-107.

Boulding, W., Morgan, R., & Staelin, R. (1997). Pulling the Plug to Stop the New
Product Drain. Journal of Marketing Research, 34(1), 164-176.

Carlson, C. C., & Wilmot, W. W. (2006). Innovation: The five disciplines for creating
what customers want. New York: Crown Business.

Chemical & Engineering. (1951). News 29, 3246.

Choo, C. W., & Bontis, N. (2002). The strategic management of intellectual capital
and organizational knowledge, Oxford University Press.

Cooper, R. G. (1994). New Products: The Factors that Drive Success. International
Marketing Review, 11(1), 60-76.

Crossan M., M., & Apaydin, M. (2010). A multi-dimensional framework of
organizational innovation: A systematic review of the literature. Journal of
Management Studies, 47(6), 1154-1191.

Dewar, R. D. & Dutton, J. E. (1986). The adoption of radical and incremental

innovations: an empirical analysis. Management Science, 32, 1422-1433.



Bibliography (Cont.)

Donald, A. N. & Roberto, V. (2014). Incremental and Radical Innovation: Design
Research versus Technology and Meaning Change. MIT Press Journal
Design Issues, 30(1), 78-96.

Henderson, R. (1993). Underinvestment and Incompetence as Responses to Radical
Innovation: Evidence from the Photolithographic Alignment Equipment
Industry. Rand Journal of Economics, 24(2), 248-270.

Hetet, B., Jean, M. M., & Jean, P. M. (2014). A better understanding of consumer’s
perception of an innovative brand through perceived novelty, Audencia
Ecole de Management, 8.

Hill, C. W. L., & Rothaermel, F. T. (2003). The performance of incumbent firms in
the face of radical technological innovation. Academy of Management
Review, 28(2), 257-274.

Hobday, M. (2005). Firm-level innovation models: Perspectives on research in developed
and developing countries. Technology Analysis & Strategic Management,
17(2), 121-146

Innovation Measurement. (2007). 72 Fed. Reg. 18627

Kirzner, I. M. (1997). Entrepreneurial Discovery and the Competitive Market Process:
An Austrian Approach, Journal of Economic Literature, 35(1), 60-85

Kleinschmidt, E. J. & Cooper, R. G. (1991). The Impact of Product Innovativeness on
Performance. Journal of Product Innovation Management, 8(4), 240-251.
doi: 10.1111/1540-5885.840240

Lafley, A.G., & Charan, R. (2008). The game-changer: How you can drive revenue
and profit growth with innovation. New York: Crown Business.

Levitt, T. (1996). Innovative Imitation. Harvard Business Review, 44, 63-70.

Lin, Nan. (1976). Foundations of Social Research. New York: McGraw-Hill.

Maxwell, 1. E. (2009). Managing Sustainable Innovation. New York: Springer, Print.

OECD. (2005). Oslo manual: Guidelines for collecting and interpreting innovation
data (3rd ed.). Paris, France: Organisation for Economic Co-operation and
Development.

80



Bibliography (Cont.)

O’Sullivan, D., & Dooley, L. (2009). Applying innovation. Thousand Oakes. CA:
SAGE Publications.

Plant, R. (2013). Incremental Innovation or Breakthroughs? Consider P&G’S
Tide Pod. Retrived from http://blogs.wsj.com/experts/2013/09/16/
incremental-innovation-or-breakthroughs-consider-pgs-tide-pod/

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). New York: Free Press.

Rogers, E. & Shoemaker, F. F. (1971). Communication of Innovations: A Cross-
Cultural Approach. New York: The Free Press.

Rothaermel, F. T. (2013). Strategic management: Concepts & cases. New York, NY:
McGraw-Hill/lrwin.

Sandeep, K. (2013). The Power of Incremental Innovation. Retrived form
http://sandeepkishore.com/power-of-incremental-innovation/

Schumpeter, J. A. (1934). The Theory of Economic Development. trans R. Opie,
Cambrigge, MA: Harvard Univesity Press.

Schilling, M. A. (2013). Strategic management of technological innovation (4th ed.).
New York, NY: McGraw-Hill/lrwin.

Silverstein, D., Samuel, P., & DeCarlo, N. (2009). The innovator’s toolkit: 50+
techniques for predictable and sustainable organic growth. Hoboken,

NJ: John Wiley & Sons.

Tabachnick, B.G., & Fidell, L. S. (1996). Using Multivariate Statistics (3rd Ed).
New York: Harper Collins.

William, J. B. (2004). Education for Innovation: Entrepreneurial breakthroughs vs.
Corporate incremental improvements. NBER Working Paper No. 10578.

Ziamou, P. L., & Ratneshwar, S. (2002). Promoting consumer adoption of high-
technology products: Is more information always better?. Journal of
Consumer Psychology, 12(4), 341-351.

81






Appendices A

Supplement Material



Questionnaire - Thai

ULLRBLNIN — ANARTUGNAN

wuuseunniugunieen midse lussiuEgain ACLTLUINITGINISA
AINTUIMTgINATInI sz A ananensumaluladis e as Soyyd
Fadalyus il Yssinalne Taswresdadon unmnulasd

x . X L - -
uuussumnugndmvinTuwmeaiuieyamanAnuiuresguiina
neaiuuianssuuuudssduresllresndnA B i@ nvnsetind
wuugeuNuLeendlu 2 dou dvauua 15 Adaau

nMrABLLLLAB LD IHSTABa I Tan ey 10 ud

AeufiFinnLuseLnTN

nru BB eEaULTangs kL e nssiaauazuuuAseusesl
1 FselUE “mnieunAnussaas il ldadl  lundndnef nndnng
wienszuaunismifidulieewdds i l¥Ragoudiu
ﬁiqnﬁ'ﬂqz'lﬁﬁ%unﬂﬂ'luﬂaﬁﬂ" (American Society for Quality

ASQ) wimnssuuntiesndusespuuuldiun wuudnssian
@lmilausuysad) uszuwuuseedusesly
(Aeeimunfissidniasdenlussndiaaenssiinrewandom) winnrruu
uur'h':ns*zTnmﬁn%uﬁwan;jwmuﬁazaha wda U NsUIng
uaznszuaumslud afuasalud uszafrennlffFonlunsutedu
Tusnuriudansmuuundsesdusenlidu gafewsmnudnsiust 1ins
upznszUAuMsTRegudeasifiaruainsnlunisusdeiu anfunu
WanlszAvBnm Hl¥uan AusTenguiuiu waniuyunsiils

84



daud 1 - fopadialy

Q1 AnlAna finfiunnsinesie
wirnssuvudansslsaussuuureuuAss i lum e nindouef
Q Lilsiige (1)

Ol

O w3

Q1w

Q 14figa (5)

Q2 gripadrwdmnsssuuufnnselandniuuurendurealy
Q Lilsiige (1)

Olis2

O we(3)

Q4w

Q 14figa (5)

Q3 grAadnimnsnuuuAeudusosly duiEnisRiaTgef s inan sy
Q Lilewige (1)

OnLil¥2

Q we3)

Q)

Q 14iign ()

Q4 grssenWuunudRudvdnannuilineesnpadudninlugg wue
vieanudipnn nelaTuadn s iATun s

O Feemsl¥iludntaualvlaus ()

Q welsfurnnusldFunniaw (2)

Q ynsseths (3)

85



Qs AnflpmsAndiuatrelaiansimunsindurfuuuAsududesly

- - o :» - - g - ‘ ] ¥
O matruadndur uidia aow i idiniadusdad e s ndaawadnds (1)

Q sesunirasiludesua vt walunainiaus (2)

O lLisulaiae (3)

Q8 AnsadnndnamiRndnindosm A umniew

O Lilefgn (1)
Ol

O et 3)
Ol

Q 14iigm (5)

a7 grudendeRuuuuluningaiane
Qum
O

Q8 At mesimnaAaiurfedanysnilsieda
Q wne deu (1)

O Tazeds 2)

Q wnaesd (3)

Q ynead 4)

Q yndd 5)

Q9 V3snTfiasatnassdnisdutmnssuuuyia
Q wirnssuvufansslaamiani (1)
O uirnsnuvuAsedussslu i 2)

Q uswseswinuvvdsdureylUsazsuudmnsdian (3)

O Lifasesuuy @)

86



daufl 2 - deymifeuleivy (Phone)

Q10 Andldvieanidlalrmuvield
Q¥

Ol

O weld (3)

at1 aaaeelsiiufulvuussmenildilog

daqiiu (1) ofn (2) 14 (3)

—

iPhane 06/2007
iPhone 3G 07/2008 (2)
iPnone 3GS 06/2009 (3)
iPhone 4 06/2010 (4)
iPhone 45 10/2011 (5)
iPhone 5 09/2012 (6)
iPhone 5C, 58 09/2013 (7)
iPhone 6/Plus 082014 (8}

COCO0CO000O00OO0OO0
oleNoNeloNoNeNoNoE )
(ON O ONONONONONONG)

iPhone 68/Plus 08/2015 (9}

87



e E

g £

£33
S 23

% #

W ladgn (1) Q
Til4 (2) Q
e (3) Q

19(4) o
a7 (5) o

Q13 AriAsd leinuusasfuiiuinnrengluuvls

wuvAstiusenl (2)

iPhone 06/2007 (1)
iPhone 3G 07/2008 (2}
iPhone 3GS 06/2009 (3)
iPhone 4 06/2010 (4}
iPhone 4S 10/2011 (5)
iPnone 5 09/2012 (6}
iPhone 5C, 5S 08/2013 (7)
iPhone 6/Plus 09/2014 (8)
iPhone 6S/Plus 0972015 (9)

Q12 AnAaT IR AR uflainuligduuyie

88

0000

wuvfianselan (1)

CO0CQC0OQOOO0O0

nsntusufan
reinmunzuLun
ot usuenlyl

C00O0O0

(OO ONONONONONON0



Q14 aaﬁﬂ'laiviu{u'mﬁﬁwuﬁ'lw
O wne weu (1)

O Tazeis (2)

O ynaesd (3)

O wngwd (4)

Q yndd ()

Q yndnd (6)

O liwila ()

Q15 ANARTY weudla (Apple Inc.) v Tianateassdiely
Q Lilsvige (1)

Ot

O wen(3)

Q@

Q 14iign ()

89



Appendices B

Survey Evaluation



1 Dydw (aimg sk Lebeam o \oud P2 paie o 0 soeva™s reenbin

" e ORI o b [ )
BT [ i K
1 toarm H L) " o
| Mol e e " n [ e
i agee ” w 1% e
|} Waghagw 1] " L L]
e il " [0 w
L. Jeeot U (-
(£ [£1) [ L
0210 1 11332 FCA e 0% 20 P POWrR"D Frceie
LN, Lo T AT L LT U (. S —
L WE b (] ] 1 o
1 tearne » Wi m e
1 St A g " ] " aw
i agn " “ [ wan
L) Wy e ' ] w Au?
e " Li " W
—1 Yok Jrveey U (T —
(] 150 L) L —
B D0 1900 PCWrat M IYOn % A D G000 i B 0D B 30000 43 1
xL.J Irgesebyee  ewefeeiivn  Tewiegewe N
L el ) " u v
1 b " " " H
3 Neredgen e S " o L] s
yw " w " DT
3 e iew i n n
e " " " "3’
wiie Ve v wn
[ o o ¥3)
U O 0 VP s (BN (e 04 505 1 PR R FA ) 8 0 i 0 L 81 B et 30 03
LT WM o b n il L)
1 e e sem S " “ [ R
100 A I S et " [ L] e
[Liradxn (1] i b1l
e " M~ " w
_ﬁ' Vol Soviee .-
F¥.] [T1] AR
5 Mpwdoyrs bes il soevadd paid rprramecy!
LS ALY il L)
B T e T T X ) [y
4 Namigs vl 000 e Al T T e i " L] e
SRLTT N . A 2 i LI -
el Al M " ]
— Sorerm fyexs)
a i [0
(& 03 o e Canaea e produch a0 Sen o Fpramd paie?
L Vel ] L] HP
1 Toapse n e e anw
| Sele e by N ] - aa
i agwe n U] b1 Ha
) g e 4. 2 H LU —
few' " () " "
—ip, vk Jrens U T
L] L1 < L -

91



1Y BT Xy oy
. el A e
o “r e e )

et " " [} PEAE RS
new m L1 o -y »
oo iy u o Dt L T
Ty - [ . - ¢
e L] - < [l bt T
~ - e [ et 8|
Ll L ] W e Moy iIAg dn e any

k3 5] X< € ¢

T oo A 13

ot “t 12 »» way

L " it " e ¢
L % : < L B ]
[T " 7t 2 Vel weidmag g
Wi “« « v “hilsanitan) p
ELLH " [ 7] e o duny o
o ™ &® % o L
e t o ] R e
TN U RSSS RN G E AR R e Caaiiy e
(SR s F g e S g R W

o "
wl e o wl “ W= TR
ot r. o w1 [E] o MEENITu . o
%t " o 2 <% ] VM W g
e ar o " o o e L.y
ne e L o < L TEA SR T I
Wi s “» - " ] T
wer RS L " « 4 WL g
" " " w © 1] [T ]
wt m “ " - " L T
Tov s ey Mi%; Natiw e g Wi e ma #e e e R e i L I T T Lt Ty
w ) G >y
TG D A By
o st % " ey

e 3 3 T COT e
arn i “ “ de g
atw " - a n b sa by mfey 1
e 114 i 11 aiuwe) @
wr . [ Lt L L
~ = Y UL Wil iRasiss, ALy e |
e L el T e R et et L e A Lt it T LEL

we LR G B0

e anase, A Errey

. .. 212 o ey
EIE] (3 I . L rare
Bl i wi W e
[ n " T M
L3 4 « ey
2 - L _ K3
L]
LA s Gada Bk B ok BB i, B By ke 8 (B, de kb b amss b al B s My B |

92



o412
o113
0213
0313
o413
Q114
Q24
03'14
0414
Q118
G2 "%
03"15
415

Appie IPhone unit sales worldwice 2007.2015, by quarter

Glotisd Apphe iProne salus from S quarter 2007 o dth guarse 2018 (in =ilior uniny)

Data Assumed Saes Penod
C,27 iPrene First Goneration
1,12 iProne First Garmestion
2,92 iProne First Gurmestion

1.7 iProne Firkk Goneration
C,72 iProne 3G
£.80 iProne 3G
4,96 iPrene 3G
3,79 iProne 3G
5,21 iPrene 3GS
1,97 iProne 3GS
8,74 |Prone 3CGS
B,75 iPrene 3GS

8.4 iProne &
4,1 iProne &

"E2L Prone &

8,85 iProne &

70,34 iProne 45

“7.07 iProng 45

37,02 iProne £S5

35,08 iProne 45

26,03 iProne §

26,51 iProne 5

47,79 iProne 5

37,453 iProne S

3424 iProne 55
23,8 iPrene 55

§1.03 iProne 58

43,72 iProne 5§

25,2 iProne 610z

35,27 iProne 6™ tus

74,47 iProng &5tus

81,17 iProne 87Muy

47,53 iPrcae 65FLs

48,05 iProne 6550

Statistic as Excel data Nle
Global Agplo IPrene salos from 3nd quartor 2007 1o &th Quamer 2015 (in mulion unins)

Acseess dali

Source

Sorce
Conduciod oy
Surwwy perod
Regoe

Type of survey

Apaie

Apaie

2007 w 2015
Vior iwide
0.8

Numaer of respanderts n.a.

Age group

[t ]

Soecul crarackr 51 Cs A

Publication

Pusiahod by
Puaicaton due
Or girasl source
1D

The cuanery por ods for Aopie’s 4scal yoor ncude ne folicwing: cardy Oclobes 10 ate
Decomime of e previous pesr e guacter) sarly Jasasry 10 bate Macsh of the stated yus:
(smooed guirter) sardy Apel %o late June of e stated ywar (Tind guatler) and satly July to s
Seplomier of the staled year (“ourt quater) TTe Aggie IPROre was At soit in June 20C7,

Apiie

October 2015

Apgie - Unsudind Summary Dats 4018
2634

93



Name, Surname:

Date of Birth:
Address:

Education:

Experiences:

Biography

B.Sc. Christian Pappenheim

13.07.1979

30/16 Lad Phrao Road Soi 81, Bangkok 10310, Thailand
State Examined Business Manager / Marketing

Business School, Bocholt, Germany, 2006

Bachelor of Science / Business Engineering

University of Applied Sciences, Bocholt, Germany, 2010
2011 - Sales Manager SEA, Terbrack Plastics

2013 - Director, Pappenheim Trade & Service Co., LTD.

94



	หน้าปก
	หน้าปกใน
	ใบอนุมัติ
	บทคัดย่อ
	กิตติกรรมประกาศ
	สารบัญ
	บทที่ 1
	บทที่ 2
	บทที่ 3
	บทที่ 4
	บทที่ 5
	บรรณานุกรม
	ภาคผนวก

	ภาคผนวก ก

	ภาคผนวก ข


	ประวัติ

