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Abstract

Today, the market became competitive. Each and every day we need to provide something new that helps to link the consumer to 
gain their focus and lead to success and profit. The concept of providing something new which is useful can be termed as “Creative 
Product Development”. The individual’s perception for creative development of product may differ. The selection of creativity tech-
nique depends on the type of product. This paper contains the review of various few selected creativity techniques that can be 
applied to solve the problems and challenges faced during the product development stage where the multiple dimensions are taken 
in to consideration.
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1.  Introduction
In a previous era design of new product was an isolated activity, 
but in a modern industrial company the design of a new product 
is not an isolated activity. Product design is embedded in a larger 
process, which is called = product development‘. Product devel-
opment includes the development of a new product integrated 

with the plans for its production, distribution and sales. Product 
development is primary part of the product innovation process 
(Refer Fig.1). Product innovation encompasses all activities that finally 
lead to acceptance of a new product in a market5.

The first part of the innovation process is called =product 
planning‘. In this phase it is decided what product(s) will be 
developed and when. Product planning has two parts:
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Figure 1.  The Phases of the Product Innovation Process.
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=Policy formulation‘ and = Idea finding‘
When the process of product design starts, multiple prob-

lems that require creative solutions are triggered. These problems 
comprises of recognizing customer needs, generating innovative 
ideas for new product and its applications, development of con-
cepts, altering various manufacturing processes, finding solutions 
for technical problems and developing new launching concepts2. 
Main objectives of a creative thinking process is to think beyond 
limitations, to build interest, to drop normal, conventional ideas 
and procedures, to rely on the imagination, and to consider mul-
tiple solutions and alternatives generated through the divergent 
and random selections1. In this way each problem ends with 
number of solutions. Through number of solutions achieved 
by creative inputs, one can be selected through screening and 
evaluation during product innovation process (Refer Fig.2). Each 
solution can be further checked technically as well, by experience 
or by applying creativity techniques systematically.

New product ideas are developed through the brilliant ideas 
generated by the efforts of highly creative individual. Although 
this method of new product ideas development is successful still 
an organization can not depend on a few highly creative indi-
viduals because of following reasons:

Within an organization only few people, approximately 10% 
of total, can be labeled as=highly creative‘. 

Because of limited resource, the productions of useful ideas 
are also limited. 

2. � Basics of Creativity and 
Innovation 

The knowledge and experience are set in a fixed lines and paths 
in a human brain. The human brain follows these structured 
paths in a normal logical mode. Due to this conventional mode 
of thinking, original ideas or novel solutions to a given problem 
cannot be generated. When people leave these structured paths 
and start to merge their previous knowledge and experience that 
have no obvious relationship results into creative thinking.

Creative thinking can be stimulated by Heuristic Principles 
(i.e., searching, investigative or examining) such as association, 
generalization, integration, separation, deviation, and transfer 
of structures between problems which are not interconnected. 
Creativity techniques are based on these specific heuristic prin-
ciples, which are integrated into the rules of the techniques and 
must be properly applied2. 

2.1  Creativity
Creativity is the process of generating something new that has 
value. There are many original ideas and concepts, but many 
of them are may not have value and hence may not be consid-
ered creative. Hence, creativity is a learned skill that enables us 
to define new relationships between concepts or events, which 
seemed actually isolated before, and which results in a new entity 
of knowledge.

Figure 2.  Creative Inputs in the Product Innovation Process.

Figure 3.  Relation of Four P‘s.
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There are two ways to increase the creativity, either by learn-
ing techniques/ processes or by increasing personal and group 
creativity. If these techniques are followed with the right possi-
bilities and in appropriate culture than it results into innovation.

The levels of creativity and innovation can be raised by 
understanding of four P‘s:
•	 Product 
•	 Possibilities 
•	 Processes/ Techniques 
•	 Personal & Group Creativity 

The first P- Product is achieved only after achieving the 
remaining 3 P‘s (Refer Fig.3). The product is the result of the crea-
tion/innovation process. Creative product doesn‘t mean only 
originality, but it should have value. The possibilities for creativity 
and innovation must exist for innovation. To increase the crea-
tivity of problem solving, several techniques can be used within 
an organization, which requires time as well as efforts to learn. 
These processes are aimed to increase creativity in all stages of 
the problem-solving process. Personal creativity can be increased 
by following bilateral efforts3:
•	 Increasing the use of the right brain (if right handed) or vice 

versa 
•	 Raise Level of perceptions and cross the restricted bounda-

ries (freeing from socialization) 

2.2  Innovation and its Types
The process of change in organizations and its market contribu-
tion to win customers through the development of sustainable 
competitive advantage is termed as-Innovation|4. There are four 
principal types of innovation:
1. Product Innovation: It results in new products/ services, or 
increasing the quality of existing products/ services. 
2. Process Innovation: It results in enhanced processes (oper-
ations, finance etc.) within the organization to improve 
effectiveness and efficiency. 
3. Marketing Innovation: It is related to the marketing functions 
of promotion, cost and distribution, product functions like pack-
aging or advertising. 
4. Management Innovation: It improves the way of management 
within the organization. 

3. � Creative Problem-Solving (CPS) 
Process 

Fundamental part of organizational life is problem solving. Every 
time problems are raised when a person starts to produce a prod-
uct/ service and decisions are made to solve these problems. 
Some member of an organization thinks of a new way every time 
to reduce costs invents a new product/ service to improve the 

Figure 4.  Creative Problem Solving (CPS) Processes.
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function of an organization. To achieve this, problem solving is 
taking place, but it‘s not creative always. Following are the basic 
eight stages in the creative problem solving process (Refer Fig.4)3:
•	 Analyzing the environment 
•	 Recognizing a problem 
•	 Identifying the problem 
•	 Making assumptions 
•	 Generating alternatives 
•	 Choosing among alternatives 
•	 Implementing the chosen solution 
•	 Control 
Some expected results of the creativity process are:
•	 New product and process ideas innovation 
•	 Continuous improvement of products or services 
•	 Increase in productivity 
•	 Increase efficiency 
•	 Rapidity and flexibility 
•	 Improved quality of products or services 
•	 High performance 

4.  Creativity Techniques
Once the problem is analyzed, the conceptual design (creative act 
of finding new ideas and concept) phase begins. Product ideas 
and concepts have to be generated after formulation of design 
problem, product vision and listing of product requirements. 
An Idea is a first thought that comes to mind, in form of sim-
ple drawing usually, without any properties, shape, specification, 
materials etc. whereas concepts are more developed, have all the 
details and technical solution principles.

The process of developing initial ideas into concepts and 
offering realistic solutions to the design problem through crea-
tive thinking is termed as -Conceptual Design|. It is a divergent 
and convergent process in which ideas are generated, sorted, 
tested, evaluated and developed into concepts (Refer Fig. 5).

Ideas are generated through creative techniques. The tech-
niques which encourage creative action and gives solutions to 
problems are called ‘creativity techniques‘. Creativity techniques 
are very useful in the design process as it gives huge quantity of 
ideas within a short period of time. Most of these techniques are 
general and valid to wide variety of problems. Creativity tech-
niques are classified as follows:
1. Inventorying Techniques: All kind of information around an 
issue in terms of ideas or data etc are collected and recalled using 
these techniques. 
2. Associative Techniques: Huge amount of ideas and options are 
generated through association within short period of time as it 
encourages spontaneous reactions to ideas expressed earlier. 
3. Confrontational Techniques: Ideas are generated thinking out-
side the references and boundaries. This leads to completely new, 
unexpected viewpoints which bring the solution of a problem. 
4. Provocative Techniques: Assumptions and preconceptions 
are identified and broken within the references and boundaries. 
Ideas will appear strange at first, but when forcefully fitted within 
the set boundaries it gives new ideas. It contains the principle of 
making the strange familiar and the familiar strange. 
5. Intuitive Techniques: Formation of a new perspective on the 
original issue can be done using these techniques. It has great 
influence on motivation and enthusiasm of the team members. 
6. Analytic-Systematic Techniques: It is based on the analysis and 
systematic description of a problem, sub problems, and the sys-
tematic varying and combining of these solution variants.

Figure 5.  Creative Diamond.
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There are approximately 189 creativity techniques (Refer 
Annexure I) under the above various categories. But the major 
question arises is when and how to process with these techniques 
in an organization for finding the solution for the raised problem. 
The following few techniques are explained further.
• Assumption Busting • Listing
• Brainstorming • Simplex
• Browsing • Six Thinking Hats
• Creative Problem Solving • SWOT Analysis
• Dimensional Analysis • Trigger Method
• Flow charts • Using Experts
• Gap analysis • Value Engineering
• Laddering • Visualizing a Goal

4.1  Assumption Busting
•	 List all the obvious assumptions which is not much challeng-

ing. 
•	 Examine each assumption by asking under what conditions 

it would not be true. 
•	 Start to make assumptions as you challenge some assump-

tions 
•	 Add these to the list, and challenge them later. 
•	 Force the assumption to be true through finding several 

ways. 

4.2  Brainstorming 
•	 The basis of Brainstorming (Introduced by  Alex  Osborn) is 

to increase the volume of possible ideas by sharing a prob-
lem across 5-10 members to obtain a wider array of different 
ideas within short time. 

•	 With a group of people brainstorming is a powerful tech-
nique as it helps to create new ideas for solving problems 
through motivation of team members. 

•	 Brainstorming is not a random activity but it needs to be 
structured and must require to follow brainstorming rules. 

•	 Prepare a group 
•	 Present the problem
•	 Guide the discussion 

5.  Browsing
The browsing technique is normally used to find the creative lit-
erature which can be further utilized for product development. 

Basically following are the three types of browsing: 
o Purposive browsing: Seeking a defined piece of informa-

tion intentionally. 
o Capricious browsing: Observing material randomly with-

out a definite goal. 

o Exploratory browsing: Looking for creativeness signifi-
cantly.

5.1  Creative Problem Solving (CPS)
•	 It is a thoughtful or measurable creativity technique. 
•	 CPS is the well-structured process of finding creative solu-

tions beyond the conventional thinking for a problem raised 
in an organization. 

•	 Following are the stages of CPS suggested by Van Gundy 
(1988‘s) 

o Mess Finding
o Data Finding 
o Problem Finding
o Idea Finding 
o  Solution Finding 
o  Acceptance Finding 

5.2  Dimensional Analysis 
The process of exploring the problem or evaluating options 
through checklist that relates to Five Ws and H. 
•	 The technique is associated more with human relations 

rather than a technical nature. 
•	 Following checklist are the types of dimensions for this tech-

nique: 
•	 Substantive Dimension (=What?‘) 
•	 Spatial Dimension (=Where?‘) 
•	 Temporal (=When?‘) 
•	 Quantitative (=How much?‘) 
•	 Qualitative (=How serious?‘) 

6.  Flow Charts 
•	 A flowchart is a type of diagram that represents an algo-

rithm, workflow or process, set of rules, methodology and 
their order by connecting them with arrows. 

•	 This diagrammatic representation explains a solution model 
to a given problem. 

•	 During decision phase, action planning where chains of 
events are likely to change dynamically, the flow diagrams 
is required. 

6.1  Gap Analysis 
•	 It is a systematic analysis throughout the whole area of a 

given technology for remained or generated =gaps‘. •	 4
•	 It is used to highlight insufficient areas in existing technol-

ogy that are open for creative inputs and improvements. 
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6.2  Laddering
Laddering is the technique to create ideas by switching to and fro 
between different levels of abstraction. 
Following are the sequential steps to apply this technique: 
o Define the existing ideas
o Ladder UP 
o Ladder Down again
o Ladder UP again 
o Ask Why? Or So What?

o Construct-triad method 

6.3  Listing
•	 Listing is a derivative of the attribute listing technique. 
•	 Writers use this simplest strategy to generate ideas initially. 
•	 During this phase the ideas and experiences are listed within 

a described time limit. 
•	 Then write down as many ideas as you can without stopping 

to analyze any of them 

Figure 6.  Simplex Process.

Table 1.  1 Six Thinking Hats
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6.4  Simplex
•	 The industrial-strength creativity tool which takes the DO 

IT method to next level of sophistication. 
•	 Simplex is a continuous cycle (Refer Fig. 6) rather than a 

straight line process. Figure 6. Simplex Process.

6.5  Six Thinking Hats 
•	 There are six metaphorical hats. 
•	 The thinker can put on or take off, which is essential, one of 

these hats to indicate the type of thinking being used. 
•	 When done in group, everybody wear the same hat at the 

same time. 

6.6  SWOT Analysis
•	 Technique used to find the Strength and Weakness (Internal 

Factors) of an individual and to study various Opportunities 
and Threats (External Factors) attached along with individ-
ual/ activity. 

o Strengths: Check Advantages – Be Realistic – List 
Characteristics. 
o Weaknesses: Check Limitations – Be Realistic – List 
Unpleasant. 
o Opportunities: Look For Interesting Trends, Available Useful 
Opportunities. 
•	 Changes in the market, Social Patterns, Lifestyle changes, 

new technologies, Government Policies etc. 
•	  Alterations in government policies. 
o Threats: Think For Obstacles, Competitors, and Changes in 
Technology, bad debt or cash-flow problems. 

6.7  Trigger Method
•	 It is an analysis based on repetition. One idea triggers 

another and another and so on. The process is repeated 
unless and until possible thoughts are generated. 

•	 Problem is defined, debated and ideas noted 
•	 A selection of these ideas are collected 

Figure 7.  Creative Thinking Generic Process Model.
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•	 Then few are randomly gets selected and displayed which are 
used as=triggers‘ to generate more ideas 

6.8  Using Experts
•	 When the project / activity / product will reach in its final 

stage at that time various parameters which are crucial are 
discussed or solved by taking opinions from the experts. 

•	 This includes factors like cost, technical feasibility, and tech-
nical development etc. 

•	 The process is carried out by expert to expert questionnaire 
or by expert survey method. 

6.9  Value Engineering
•	 The technique by use of which, the usefulness of a product 

will be maximized via the most cost effective means: 
o Identify  its  Basic  Function  -  Secondary 

Function - Supporting Functions
o Cost-Effectiveness
o Ideas to improve each Function Systematically

6.10  Visualizing A Goal
•	 Set your goal by settling on the aim – Collect Details – 

Think Positive – Work Regularly – Pursue the goal, until it is 
achieved – once the goal attained, move onto the next goal. 

7.  Conclusion 
Creativity is the process of diverging, sorting and then converg-
ing to the definite ideas. Further the creative techniques are used 
to solve the problem raised during the process of product devel-
opment. The various types of techniques are reviewed and mostly 
used techniques are summarized together. These techniques may 
be followed in a random sequence without any comparison as 
per the requirements for development of the product.

Development of product receives a lot of interest within 
industry. Their business success depends on their capability to 
continuously develop products using creative and innovative 
product development in terms of many parameters of prod-
uct like aesthetics, ergonomics and its functionality. Creativity 
is a complex human phenomenon that is widely believed to be 
difficult to analyze and inaccessible to precise measurement. 
The product value entirely depends on the aspect of creativity. 
More the creative product more will be its value in market. The 
techniques which are listed above are further used to develop a 
prototype in future.
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