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Product Development

The world of product development is 
staggeringly dynamic and competitive. 
As companies strive to keep pace 
with their competitors, they must 
continually release new products or 
services that meet the requirements of 
their customers. The process involves a 
constant flow of information throughout 
complex networks of people and 
systems, as they design, build, and test 
new products. 

These networks can easily contain 
hundreds or even thousands of 
people, and may be spread across 
wide geographical areas – making the 
process expensive and time-consuming. 
All the same, even the most robust 
approaches to product development 
offer no guarantee of a successful 
final product, creating a constant 
atmosphere of uncertainty within 
modern companies. 

Added to this, companies across 
a diverse array of sectors are now 
facing increasingly intense, global-
scale competition – particularly from 

industries in China and India. One area 
where this pressure is felt particularly 
strongly is in Canada’s aerospace sector, 
which employs over 200,000 people 
across over 700 companies. The sector 
was ranked as the most competitive 
in the world just 10 years ago – but 
within the rapidly changing landscape 
of product development and the 
pandemic, this position is now looking 
increasingly precarious. 

To address these issues, Dr Nadia 
Bhuiyan and her colleagues at 
Concordia University and other 
collaborating universities explore an 
approach to product development that 
has now been around for decades, but 
has so far faced significant challenges 
in adapting to the modern landscape. 
Through her study of ‘lean’ product 
development, Dr Bhuiyan aims to show 
how the aerospace industry, along 
with many others, can reduce costs 
and achieve unprecedented efficiency 
– allowing companies to design and 
release new products at the rapid pace 
required to remain competitive on a 
global scale. 

Slimming Down the Manufacturing 
Process

In the early days of large-scale 
manufacturing, much research went 
into the development of processes that 
enable the most efficient use of time 
and resources. By ensuring minimising 
material waste, and preventing 
production bottlenecks, these 
approaches allowed companies to 
significantly enhance their productivity 
and profit. In the late 1980s, Japanese 
car manufacturer Toyota built on this 
approach to drastically transform their 
manufacturing processes.

By assessing aspects of the process that 
were unnecessary, the company cut 
the time required to design, test, and 
manufacture a new car from up to 40 
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Perfecting the product development process presents a daunting 
challenge to many modern companies, which must compete 
within their industries on a global stage. Through her research,  
Dr Nadia Bhuiyan at Concordia University shows how many 
different aspects of the process can be streamlined through the 
use of ‘lean’ processes – which aim to eliminate any waste in time, 
resources, and information. Through a combination of theory, 
analytical modelling, and case studies, her discoveries offer 
important new guidance for how companies can continue to thrive 
in an uncertain future. 
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months, down to just 10. Subsequently, 
the term ‘lean manufacturing was 
coined by MIT’s International Motor 
Vehicle Program to describe this cutting-
edge approach, and was soon rapidly 
adopted by Toyota’s competitors. 

However, in the decades since 
Toyota’s innovations, the landscape of 
product development has completely 
transformed – integrating many 
different types of data, generated 
across the globe. As these changes take 
place, Dr Bhuiyan’s research shows 
that today’s companies still have much 
to learn about the capabilities of lean 
product development, as they strive to 
become more competitive. 

In a modern context, waste can no 
longer be quantified purely as time 
or physical materials – but also by 
the information gathered about all 
conceivable aspects of the product 
development process. This distinction 
has important implications for how 
modern manufacturers operate. 

A Different Modern Landscape

Previous studies have revealed that in 
modern companies, only around 5% of 
all work done is actually adding value 

to the products delivered to customers. 
While a further 35% is essential to the 
smooth operation of the company, this 
still means that some 60% of all tasks 
these companies carry out are all but 
unnecessary. In order to cut out this 
waste, Dr Bhuiyan aims to develop 
new approaches to lean product 
development – through which data can 
flow, and knowledge be exchanged, as 
efficiently as possible. 

Unlike previous lean approaches, 
product development in this case 
can’t simply be treated as a series of 
standardised steps that can simply be 
repeated for every project. Instead, 
it must be treated as an organic and 
inherently complex process, where high 
levels of uncertainty are inevitable. If 
achieved, these systems can enable a 
far more streamlined flow of information 
– in wide-ranging forms such as design 
requirements, performance models, 
and drawings, across intricate global 
networks.

Through her research, Dr Bhuiyan has 
now analysed the advantages of her 
approach to lean product development 
using various analytical methods, 
including computer simulations – which 
account for factors such as multitasking, 

the size and necessity of each task, 
and budgeting decisions. Crucially, her 
team’s latest models can be generalised 
to any company – accounting for 
factors including people, processes, 
and available tools. As a result, they 
can provide a robust foundation for 
enhancing the performance of lean 
product development, while accounting 
for varying levels of uncertainty.

Examining Real Companies

After developing their analytical 
models, Dr Bhuiyan and her colleagues 
evaluated their performance in 
analysing real-world processes through 
a variety of case studies. Among 
these was a medium-sized aerospace 
company in Canada, which had just 
started implementing an approach to 
lean product development derived from 
Dr Bhuiyan’s results. Over the course of 
a year, the team used a combination 
of in-depth interviews, meetings, and 
company documentation to assess its 
performance. 

As hoped, they found that the company 
was highly successful in addressing a 
wide range of aspects of organisation, 
in which the needs of customers were 
always viewed as the highest priority. 
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Based on this success, lean product development was soon 
adopted by other companies, across a wide variety of other 
industries. In the future, Dr Bhuiyan predicts that it will likely be 
taken up by more companies.

Perhaps one major concern of this uptake is that through such 
a drastic increase in efficiency, not as many people will be 
needed to carry out tasks – and many jobs could be lost as a 
result. Yet for Dr Bhuiyan, this certainly isn’t the case; instead of 
getting rid of jobs, she argues that lean product development 
can provide new opportunities to work on a broader range 
of tasks, which are all geared towards improving the overall 
organisation. Indeed, lean approaches can ultimately help 
workers to do the right tasks at the right times, giving them far 
more satisfaction with their jobs. 

Striving for Perfection

Based on the results of this extensive research, Dr Bhuiyan and 
her colleagues have now gained a clear picture of how truly 
robust lean product development systems can be defined. As 
Dr Bhuiyan describes, the ultimate goal for any company is to 
strive for perfection, in terms of the value of the products and 
services it offers. With this in mind, the first necessary step 
in any lean product development process is to define what 
value actually means for a specific product, from a customer’s 
perspective. 

From here, any waste can be easily identified and removed 
– by reconfiguring workflows, and freeing up resources 
across all aspects of the product development network. 
Companies have many different tools and technologies at 
their disposal to optimise their lean product development 
performance, and Dr Bhuiyan stresses the importance of 
selecting them appropriately. Since waste often occurs due to 
poor communication, effective lean processes must feature 
integrated teams – who work together from initial designs by 
engineers; through the building and testing of prototypes; and 
to the final manufacture and delivery of products to customers. 

In the process, these teams can continually access, exchange, 
and communicate information with one another. As these 
groups spend time making necessary changes to the 
product development process, they can prevent any costly 
consequences from emerging downstream. Since valuable 
engineering time is often spent correcting these problems 
in later stages of development, this approach can prevent 
significant amounts of waste. 

In turn, teams can make better use of the tools available to 
them to fully understand the requirements of their customers, 
and translate them into final product designs. Ultimately, Dr 
Bhuiyan shows how this approach puts the streamlined flow 
of data at the heart of the lean product development process 
– enabling companies to keep afloat within a dynamic, fiercely 
competitive modern landscape. 

Future-proofing Product Development

Dr Bhuiyan’s research has already had a considerable impact on 
the Canadian aerospace industry, and has secured substantial 
grants from Canada’s Natural Sciences and Engineering 
Research Council. In the future, her team hopes to continue 
exploring cutting-edge ways to eliminate waste from the sector, 
while retaining a competitive edge on an international stage.

Elsewhere, lean product development is enabling the 
aerospace industry to handle increasing pressure to reduce 
environmental impacts. While innovations that improve 
environmental sustainability are often notoriously difficult to 
integrate into final products, the research of Dr Bhuiyan and 
her colleagues is making significant strides towards designs 
of lighter, quieter, and more fuel-efficient aircraft, without 
incurring unfeasible costs for manufacturers. 

Going further, Dr Bhuiyan hopes that lean product development 
will be increasingly applied across a more diverse array of other 
sectors – such as in healthcare systems, where she and her 
team have shown that they could be used to address long wait 
times, and inefficient flows of patients, ultimately leading to 
faster treatments and potentially saving many lives. 
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