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ABSTRACT

This chapter presents a novel Knowledge Manage-
ment model - VDF (Variation Mode and Effect 
Analysis & Design of Experiments & Finite Ele-
ment Analysis) for process innovation and efficient 
problem solving in enterprises. To date there is 
no practical unified tool that enables companies 
to switch from engineering chaos to a structured, 
sustainable process. Unlike process improvement 
the current method creates a multidisciplinary 
framework which promotes innovation into the 

organizations processes. The VDF triangulated 
approach uses the company’s tacit knowledge as-
set, convert it into explicit knowledge (through a 
Variation Mode and Effect Analysis) and it couples 
it with engineering scientific tools (Design of Ex-
periments and Finite Element Analysis) to solve 
problems and innovate inside the organization. 
The unified model was validated through multiple 
company case studies one of which is presented 
in this chapter. The use of this model resulted in 
a robust, controllable, innovative process which 
could be sustained due to the development of key 
knowledge.
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A Novel Practical Triangular Approach to Process Innovation

THE NEED FOR A PRACTICAL 
APPROACH TO PROCESS 
INNOVATION FOR 
MANUFACTURING COMPANIES

“Process creation is an innovation process that 
emphasises the need to design and redesign prod-
ucts in a way to match organisational needs with 
emergent technology” Zumd (1984). Its impor-
tance is founded in a study conducted by Yamin et 
al. (1997) that discovered that process innovation 
was the stronger predictor of performance over 
product innovation.

“A process innovation is the implementation of a 
new or significantly improved production or deliv-
ery method. This includes significant changes in 
techniques, equipment and/or software.”(OECD, 
2005)

Despite the perception that it does not provide 
significant economic benefits, process innovation 
is as important as product innovation to a company. 
Process innovation requires a significant amount of 
knowledge of the internal workings and processes 
of the company as well as potential machinery 
and technologies that can enhance the process.

Within companies engineers often feel that they 
have a thorough knowledge of their processes. 
However, this is often not the case, many times 
continuous problems in products such as a high 
rate of defects; low productivity and yield are due 
to problems with the production process and a lack 
of understanding of its capability and limitations. 
Often engineers spend time tweaking the process or 
machinery to try to address such problems which 
often result in new problems occurring. Taking 
the steps to innovate the process can often solve 
many of these underlying problems permanently, 
resulting in a more sustainable process.

To date the research in product innovation 
has been limited to the debate on which type of 
innovation is suitable for what type of companies 
and barriers to process innovation. There have 

been few practical models to assist companies 
to adopt process innovation in a scientific, struc-
tured method. There are tools available to support 
process innovation however companies are often 
unaware of which tools to select based on their 
suitability, furthermore as a standalone these tools 
have their limitations.

Within companies process innovation is often 
chaotic, based on trial and error or instinct. The 
need for a practical approach to guide companies 
in the area of process innovation is long overdue.

As mentioned previously process innovation 
is greatly concerned with the knowledge of the 
internal processes of the companies, much of 
this knowledge is undiscovered and people are 
unaware that it is required. Thus it involves a 
large amount of knowledge creation is required. 
This chapter outlines a novel model for process 
innovation that brings together the existing tacit 
knowledge of all stakeholders in the process con-
vert it into explicit knowledge and it couples it 
with engineering scientific tools to solve problems 
and innovate inside the organization.

The chapter will first discuss tools used in 
the process innovation and their limitations; it 
will then discuss a novel model that provides a 
practical approach to process innovation. It will 
then illustrate the successful use of this model 
using a case study.

2. EXISTING APPROACHES 
AND THEIR LIMITATIONS TO 
PROCESS INNOVATION

There are plenty of tools that can be used to 
facilitate process innovation but companies are 
unaware what tools to select to ensure the maxi-
mum efficiency during process innovation. Some 
of the most common engineering tools that have 
been used to improve and optimise processes are:

• Variation Mode and Effect Analysis 
(VMEA)
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