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ABSTRACT

Technology to Product is a software tool to support technology driven innovation at the Front End of
Innovation. The tool is result of a close collaboration with researchers (Artesis University College), an
innovation consultancy and a product development firm.

The Technology to Product software tool provides five supporting modules. The Front End Guide
gives an overview of the three different activities during the early stage of the design process. It
describes a step by step approach taking functional, technological and market related aspects into
account and guides the designer through the process. The Tech Check questions the status of the three
stages and gives indications on the required level of awareness, knowledge and the readiness for
productizing. The Generator stimulates the ideation by defining the technical functions of the
technology at a generic abstraction level and linking them with relevant product functions, resulting
into new applications and feasible competitive markets. The Matchmaker evaluates the fit of the
selected applications with the technology and vice versa. The evaluation is based on product
performance levels and seeks for a balance between the added value provided by this characteristic
and the efforts needed to adapt the technology. The Moneytimer estimates the economic feasibility of
the application by visualizing the relation between payback time, launch and development costs and
return on investment.

Because of its parallel make-up with the methodology of the curriculum, the implementation of the
toolbox in design education seems promising. The toolbox is illustrated with some technology driven
master projects.

Keywords: Technology to product, technology driven innovation, supporting toolbox, front end of
innovation, idea generation

1 INTRODUCTION

Technology is a key aspect of the innovation cycle. New products can be regarded as the new
combination between new product functions, new product markets and new product technologies [1].
New product functions describe what a product actually can do. The new products technology
describes how the product is manufactured or in which way the product can fulfil its function. The
new product market describes the target market or the target customer the product is meant for [2].
Technology development and product development are to be regarded as two separate processes.
Technology development is the process that leads to state-of-the-art technologies, ready to be
implemented. Product development starts from these state-of-the-art technologies to integrate them
with user functions and target markets. Product development integrates technology. The transition
from technology development to product development is often referred to as technology transfer [3].
Technology is a key driver for innovation and many radical innovations are based on new
technologies. As a result, product development processes interact in many cases with technology
development processes [2]. Either technology is a starting point for product development or
technology searches are performed during the product development process in order to find the right
solution for a specific problem. A third interaction occurs when exploration of new use cases leads to
the development of new technologies.
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According to the concept of technology push, a new products development process based on new
technologies encounters specific problems and asks for a specific approach [1]. This paper discusses
the development of the supporting T2P tool and the implications for the educational context of
technology driven idea generation.

2 DESIGN OF THE TOOLBOX

The aim of the design of the Toolbox ‘Technology to Product’ is to support the technology driven
innovation activities. Therefore, the focus is on the Front End of Innovation, the first stage of the
innovation process. The Technology-to-Product (T2P) tool was originally developed for
implementation in small and medium sized enterprises (SMEs) in the Flemish region, Belgium and
was developed at the product development faculty in Antwerp together with an innovation consultancy
and product development firm.

A preliminary study based on a survey and interviews with managers from SMEs made clear that
SMEs are most of the time not familiar with a technology driven innovation strategy, although they
might have potential technologies in house. Furthermore, in this preliminary study, it appears that
SMEs are not aware of the early innovation stages, and the associated tools to support them.

Existing knowledge of technology driven innovation, roadmaps, methods and tools were collected,
explored, evaluated and ranked during sessions that were organized with medium-sized companies and
multinationals. Based on the feedback several problems and gaps in the existing approach were
identified to optimize the early stages of the development process. SME’s indicate that there is a lack
of knowledge of the specific methodology for technology driven innovation and the effective
implementation of supporting tools.

The research project looked deeper in technology driven product development and detected five gaps
in the approach to proficient technology driven innovation: a need for better orientation of the starting
point for a technology driven approach, a need for criteria that can be used for assessment and
decision, a need for better characterization of technology, a need for better tools to work on
adaptations of existing technologies to the new context and the need to define early business cases. For
each of those needs, a small software-based tool was developed. The software visualizes these 5
approaches and stimulates the dialog between different disciplines and facilitates communication on
those 5 issues. In that way, it will create support for consultants, project leaders and mentors helping
SMEs with technology driven innovation, and stimulates a dialogue on the approach in the company.
Because the design of the tool is based on innovation methods known at the Antwerp University
College, we also use the toolbox in an educational setting. The goal of the T2P project was to translate
expert knowledge into easy accessible useful tools, making them available for SME’s. Because of a
similar level of expertise in this field the tools are also relevant for the Masters students.

3 DESCRIPTION OF THE 5 TOOLS

The tools support the searching and selecting of new applications for the technology. The general
scheme (Figure 1) gives an overview of the five tools and illustrates the focus of each tool. The tools
are classified according to their position in the Front End of Innovation, and what domain they cover.
The overall idea is that a designer can start with a given technology, still in development, or already in
use in an application. The different tools address a specific need in the technology driven approach to
idea generation in the Front End of Innovation.

The T2P tools are not only a useful instrument in the SME context but can provide additional support
in student’s work in the early product definition stages of the master proof in product development. In
some cases, use of the tool by students is illustrated.
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Figure 1. Technology to product tools scheme

3.1 Front End Guide

The tool addresses the problem that companies face when they start a technology driven project in the
Front End of Innovation. A major difficulty is to detect the required starting point. What knowledge is
available? Which is the first step to take, considering actions that have been undertaken in the past?
This tool gives a preliminary overview of essential steps in the front end of innovation: exploration,
idea generation and productizing. In every step, it is important to address three domains: technology,
function of the product and market. The Front End Guide questions the situation and proposes a
starting point and advises a start approach concerning use of tools from the T2P toolbox, and other
existing tools (Figure 2). Therefore, it is very oriented towards the specific setting of the firm.
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Figure 2. Screen shot Front End Guide

3.2 The Tech Check

The Tech Check tool focuses on readiness assessment on different abstraction levels of the product
development process and on the different perspectives of market, technology and the product itself.
The first stage is exploration where the designer needs to be aware of critical factors on the three
perspectives. Second stage handles the idea generation where all market, technology and product
functionality are known and stated feasible. In the third stage all three aspects will be developed in
detail, and a feasible product concept can be proposed. Through different questionnaires one can
detect and communicate the readiness to enter a next development stage.

By this questionnaires, the user of the tool oversees the ‘to do’s’ in each stage and can get aware of
missing activities that needs to be fulfilled. The Tech Check tool gives the possibility to indicate the
status (started/busy/done) and gives a visual output (Figure 3) to communicate progress of the
technology driven project and creates an agenda for future action.
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Figure 3. Screen shot The Tech Check

3.3 The Generator

This tool facilitates one of the most important actions of technology driven idea generation: the
characterization of the technology in a creative way to provide the base for idea generation.
Abstraction of the technology is essential to understand the technology and to find later on
applications that lie in the possibilities of the functions of the technology. In order to make this process
easier, it is important to understand the basic functions of the technology. Characterization of the
technology needs to be done by describing the actual functionality rather than the engineering
characterization as the last one is only of minor importance in the idea generation stage. The Generator
tool uses a complete list of abstract technology functions [4] to support the understanding of the
functions of the selected technology. The tool suggests linking subjects to the functions and searching
for synonyms to push the designer into diversifying the functions of the technology (Figure 4).
Furthermore, the technology functions will be translated into design directives. The next important
part of the tool is to link the design directives with the market and generate applications for the

technology.
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Figure 4. Screen shot The Generator

The Generator tool was used in a Master proof starting from a material as a ‘technology’. The purpose
was to detect and assess application for a fast curing PU damping elastomer.

The material was abstracted by a range of functions. Each function was in detail analyzed and
compared with other materials in order to find the distinctive functions, specific for this material
(Figure 5). By detecting distinctive functions, it becomes possible to search for application that fit this
material.

Subsequently, the distinctive functions were brought to an abstraction level by using the Generator. As
a result, a tremendous amount of ideas for applications were generated (Figure 6).

EPDE2012/5112



CHARACTERISTIC

»
5

© [Haro FoAm
~JsorT Fomm
Ao

(Copper
. [Goro
NIk

Ne SUMMARY
Vibration damping tandelta>1

T [EsTomen B

Temp. Range damping

4 [n|u | ]w [PVCsorm
PET
BR

N
2

3. |Tunable ==1=1=1=
4._|Frequeny range -

5. |Vibrations length AEBAaE
6. [Transparent

7._|Colorable in mass B

Ausmmvs

APPLICATIONS I A

~~
<< T~
~~

8. |Anti-yellowing B

8.c |Conductive =1=1-
9. _|Viscoelastic

10. [Resilient =1+
. |Integrity under stress -
12._|Sandwich layer -

13._[Endless design
4. |Detailed finishing
5. |Shape memory
6. |Tear resistant =

22 |Reqyding e e e e e e e e e T === =T

Figure 5. Detection of distinctive functions Figure 6 Application search (right)
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3.4 The Matchmaker

The Matchmaker tool evaluates and compares the generated ideas on how they match a technology.
The ideas are compared according to the performance levels the technology needs to perform for the
application. The tool supports selecting the important performance levels of the technology and
defining the range of the performance levels, so comparing becomes possible. In the end, the tool
gives an overview of the best fitting ideas for the technology in its state of development at that certain
moment. In some cases, the technology can be optimized by further development. The tool makes it
possible to estimate the efforts for optimizing the technology for a specific idea (Figure 7). In addition,
the tool can be used the other way around comparing several technologies that best fit a specific idea.
The result needs to be interpreted correctly. The best match depends, besides the performance level of
the technology, on economic and strategic factors to further develop the technology for a certain
application with good market potential. The tool is therefore ideal to start the dialogue about all those

determining factors.
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Figure 7. Screen shot The Matchmaker

The Matchmaker tool was also used in the elastomer Master proof to select best fitting ideas (Figure
8). The criteria to select the idea were technology, market, and company related. Every criteria got a
weighting factor determining the importance of the criteria.

The Matchmaker tool was furthermore used in a Master proof starting with an artisanal produced
paper from Nepal as a technology (Figure 9). The student decided to optimize the material using
different production methods and composites in order to create an environmental sustainable product.
Then, he used the Matchmaker tool to assess which composite scored best on several sustainability
criteria, and what efforts were needed to adjust these materials on the prescript criteria. The student
was thereby forced to think about future actions to reach sustainability goals.
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Figure 8. Trade off application matching the technology Figure 9 Use of the Matchmaker to
compare technologies for a sustainable
application
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3.5 The Moneytimer

The Moneytimer tool addresses the economic aspect in the Front End of Innovation. Even in this early
stage, it is important to start thinking about the possible Return On Investment (ROI) and payback
period of development and launch costs in order to eliminate ideas that are not economic feasible.
Determinants like sales numbers, targeted ROI, development costs, production and non-production
costs needs to be estimated. Estimation, for example, of the development costs is essential to
understand the dimensions of the new project. Also, estimation of possible success in the market is
important and can be done by roughly think about sales numbers and price setting.

This tool is a method to visualize the important parameters (ROI and payback time) so comparing
between two product scenarios becomes possible (Figure 10) and a discussion regarding the critical
economic aspects can be facilitated.
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Figure 10. Screen shot The Moneytimer

4 CONCLUSIONS

Technology driven innovation is a process that is often executed by companies and students product
development at the Artesis University College. Nevertheless, information on a structural approach and
methods to support this process are not widely known. The Technology to Product Toolbox creates an
answer. The presented toolbox is specifically designed for implementation in the Front End of
Innovation. It is created with a user group of SMEs to verify relevance for industry and represents
certain methods used to create ideas, based on the technology driven method used at the Artesis
University College. The tool can be used in a SME setting, as well as in an educational setting.

In this paper the tool is explained with examples of students’ graduate projects using parts of the
toolbox.
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