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years. His experience includes techno-commercial leadership in developing, designing,
and implementing Products & Engineering solutions and functional leadership in driving
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Mr. Jayaram is the VP of Engineering and Head of India Operations at Atonarp
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Saideep Rathnam is the Chief Operating Officer of Mizuho India Japan Study Centre,
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of IIM Bangalore, from Hindustan Aeronautics Ltd. to British Aerospace, UK he has spent
over 2 decades in the aeronautics industry and over 18 years in the automotive sector in
various capacities including president of manufacturing excellence at Anand Automotive
Ltd. He is also a Certified Chartered Management Accountant [CMA], UK. He wears many
hats and has chaired Anand University, helping companies in the fields of management of
change and innovation. Recently, he drives the Visionary Leaders for Manufacturing
(VLFM) program as a Senior Advisory Committee Member of CIL.

INTRODUCTION

Mr. Jayaram shed light on the nuances of Lean Product Development - a concept
introduced by Toyota as part of the Toyota Production System. In demystifying TPS for
product development, its key differences were discussed as they may appear
counterintuitive at first glance, but they have a significant impact on the deeper analysis
and practice of product development - an area of major interest for product developers
or technology leaders.




Developing new products creates a business opportunity when it is a meaningful product.
The focus needs to be to address a customer’s need in such a way that the customer is
willing to pay a premium. The second key is to look at the Velocity, which refers to
delivering the product ahead of the competition. This means creating a system that is
more proactive rather than reactive to customer needs. The third key is linked to
uniqueness, that is creating something that is difficult to replicate.

From a Lean Product Development perspective, the talk focused on the three key
elements viz. What are those approaches to accomplish the above? What comes in the
way? What often seems right but should be reconsidered - counterintuitive learnings.

Lean as a production system is very attractive because when deployed correctly, it gives
a business some significant outcomes - increased quality, throughput, flexibility, safety,
people engagement and capability at, lower cost, and lower inventory - seemingly
conflicting objectives. Mr. Jayaram identified some of the principles linked to production
system. The first principle was to identify value from the customer’s point of view. This
refers to everybody in the organisation being aware of who is their internal customer and
who is their external customer. The focus should be to identify value from the company's
point of view, each function’s point of view, each activity’s point of view, and each
person’s point of view. The second principle is linked to map the value stream and
eliminate waste. Map the work in terms of how it reaches the end customer - what adds
value and what does not, in order to eliminate waste. The third principle is to Create Flow,
which refers to creating workflow in a manner such that it reaches the customer straight
as a flow. The fourth principle is to establish Pull, which means work by honouring
customer needs and demands. The fifth principle is to seek Perfection. Since business is
an ongoing entity, various elements change - technology, customer demands, leadership,
and the executive team all change - but there should be a continuity, and the company
should go on. This is achieved using the PDCA model.

However, Mr. Jayaram explained that the difference between Toyota Production Systema
nd Toyota Product Development System. TPS is one of the most well-researched,
published, and applied systems across the world. Although it is primarily used for
production and manufacturing, it can be adapted to product development also.

Manufacturing Product Development

The end product is known precisely | The end product will evolve over time

End Product Specifications are | Initially, at most, the specification range is
known known

The manufacturing process is known | The product Development Process needs
tailoring.

Material Flows through the system | Knowledge flows through the system.

Single Piece Flow Swimlane flow - Multiple functions have to
collaborate concurrently




Skill and process driven Knowledge Driven (Decisions have to be made)

Visible Inventory Invisible Queues

The defect is a waste The defect may not be a waste.

Low uncertainty High uncertainty

Variations are bad Variations may bring business value

Following a defined process with | Iterating to the right product is required -
defined skills, RM and system leads | Process and Knowledge should enable this.
to a high probability of
manufacturing specified product

Explaining the nuances of Product Development, Mr Jayaram some of the key elements:

Cone of Uncertainty: During the Initial stage of Product Development (PD), we have a
big decision space and a small knowledge space. Gradually, as PD progresses, Decision
space becomes smaller and Knowledge space becomes larger - i.e., uncertainty decreases.

Fuzzy Front End: In the Cone of Uncertainty, the area from Start to Detailed Design is
termed as Fuzzy Front End. More than 75% of the final product cost is determined by the
decisions taken in the fuzzy front end. Hence, it is extremely critical to ensure right
capability and capacity are employed to cross the fuzzy front end effectively. Some of the
common mistakes, which may end up being very expensive, during this stage of product
development are to overlook uncertainty and insist on being specific (the very fact that
initial stages have high uncertainty means that one can’t be specific), make decisions
without market validation, make decisions before solutions are proven and finally make
decisions before Limits, Trade-Offs, and Casual Relationships are well understood.

Uncertainty: It is the knowledge gap due to which the right decisions can’t be made (the
initial stage of PD). This causes variability. Though in Production stage variability is
frowned upon, at the product development stage, variability may be useful because
variability may drive up business value, resisting variability kills innovation and PD
should absorb variability which has potential business value.

Costs of Defects: The rework cost, usually very high, incurred for neglecting to mitigate
uncertainty during the fuzzy front-end stage.

Usable Knowledge: This refers to ensuring availability of the right knowledge at the
right place at the right time. Usable knowledge helps with mitigating uncertainty,
absorbing variability, and cutting across product lines. There are various learning
systems deployed in the context of Product Development. The firstis Integration learning,
which refers to learning about each stakeholder and the environment in which the
product is used. It includes understanding the whole value stream. It enables
collaboration and design integration. The second is Innovation Learning, which refers to
learning to creating new possible solutions. The third is Feasibility Learning, which refers




to learning to enable making better decisions among possible new solutions discovered
during Innovation Learning Phase.

Mr Jayaram defined the value of Product development (PD) activity. Any activity in the
course of PD is considered Value Add if customer cares about that activity, it determines
the form of the product and it minimizes uncertainty or absorbs variability and results in
usable knowledge.

Referring to the design approach, Mr Jayaram contrasted the conventional approach with
the lean approach. The conventional wisdom is Design - Build - Test - Repeat. This
approach overlooks the fuzzy front end of PD.

On the other hand, Lean Product Development focuses on doing the right thing. Test and
Experiment - Repeat until feasible - Design - Build - Test and finally Scale up. In reality,
there are concurrent PD activities, and functions going on simultaneously with each
having its cone of uncertainty. More importantly, as opposed to the conventional
approach, the manufacturing system starts at the very beginning. The idea is that
however great the design if the product is not manufacturable, it has no point. For a given
problem, multiple solutions should be evaluated to extract the best elements of everyone
and strive to combine them. Eliminate some of the elements which are not required and
come to the final solution. The beauty of this approach is twofold - not only are
unrequired things eliminated but if at a later stage there are variations, then one can
revisit the solution space to evaluate what was eliminated and why and whether it can be
re-integrated. So even though set-based Design may look to be an expensive way of PD, it
is extremely effective.

Since Product Development involves a lot of uncertainty, Mr Jayaram stressed that it is
extremely important to allow people to handle it themselves. If there is pressure to be
productive, then the lead time will increase dramatically.

In summary, product development deals with uncertainty, and is therefore inherently
difficult to scope (the scope evolves, as it is difficult to size and estimate). So, if the
utilization of the resources is high, then the velocity will be low.

Mr Jayaram talked about the key Toyota paradoxes. The first Toyota paradox was linked
to Toyota Production System, so called because of the apparent contradiction to what was
being done earlier, consisted of a focus on Production system and dealt with delivering
Just-in-Time, breaking production lots into smaller quantities - much below the minimum
economical order quantity, workers themselves inspect previous workers' results, any
worker can stop the line - (Quality is paramount), adding many tasks to a single
workstation (flexibility), encouraging workers to redesign their jobs (instead of the
trained industrial engineers).




The second Toyota Paradox (Product Development System) refers to Concurrent
Engineering, which have some key characteristics such as delay making decisions till the
last responsible moment (it enables one to learn as much as possible to mitigate as many
uncertainties as possible, and it helps to understand and record the causal relationships,
limits, and trade-offs), communicating ambiguously (since there is inherent uncertainty,
it speaks about the seriousness of the work), pursuing an excessive number of prototypes.
Toyota can design better cars much faster and cheaper using these principles. Even
though this approach may seem to be grossly inefficient, it is extremely coherent from
the Lean PD perspective.

Referencing what Mr. Saideep Rathnam said earlier that TPS being a well-researched and
published system. Mr Jayaram stated that Toyota PD System is what people saw,
observed, recorded, and proposed. Mr. Jayaram proposed to speak about 3 approaches to
lean product development. In the first approach, he referenced the famous book ‘The
Toyota Product Development System’ by James Morgan and Jeff Liker, in which the
authors stress that Toyota PD System creates alevel of PD flow adapting to the technology
and the people. The system consists of 13 principles. The fundamental takeaway is that
Lean PD requires an integrated effort among sales and marketing, design, purchasing,
engineering, manufacturing, and suppliers - all working towards a single objective with
the right systems to deliver. It means that the whole organization has to think in lean
ways and work has to happen in a coordinated way.

In the second approach called ‘Lean Product and Process Development’ espoused by
Allen Ward and Mr. Sobek, the fundamental objective of the Lean System is to ensure that
the flow from Supplier to Production to Product to the Final Customer should happen
most profitably. To fulfil this objective, there are four cornerstones of LPPD. The first is
linked with identifying Entrepreneurial System Designer. Such a designer would be
accountable for the Techno-Commercial Success of the Product. This is a person who is
completely absorbed-in and aware of all the aspects of the product. He coordinates the
Engineering Decisions. The second is linked to Cadence, Flow and Pull. This refers to the
gaps that exists between the many departments and many people working towards
product development and the dangers of actions falling through the gap. This system
brings in the discipline of PD. The third approach is linked to creating teams of
responsible Experts and these teams would have deep expertise and be responsible for
creating usable knowledge. The third is linked to a Set-Based Concurrent Engineering
approach, where effective decision-making approach is emphasised. Mr. Jayaram then
proceeded to contrast conventional PD with Lean PD. He summarised it as such.

Conventional System Lean System
Product Specification As specific, as early as | Starts with Rough targets.
possible. Details evolve with the
project.
Design Decisions Are made as early as|Are delayed as long as
possible possible.




Testing Post Design, to know what | Before Design, To know the

to fix right design.
Project Management Mostly Administrative Mostly Technical -
Entrepreneurial Chief

Engineer sets milestones,
and Engineers create their
schedules and plans.

Manufacturing Manufacturing follows | Manufacturing is  the
Involvement design. primary driver of design.

Mr. Jayaram next spoke about another important concept called Cycle Time.
Cycle Time = Reaction Time + Exploration Time + Lock-in Time + Fix-Up Time

Mr. Jayaram explained this equation by defining each of the elements. Reaction time is
the time between the opportunity arising and the business deciding to invest in,
Exploration Time is the time consumed by Fuzzy Front End, Lock-in Time is the time
required for detailed design and manufacturing whereas Fix-Up Time is the time required
to fix all the issues after deployment. Putting stress on reaction time, he said the key thing
is that reaction time can be negative. It means a business can start well ahead if there is a
deep understanding of the product and customers’ needs. In business parlance, this is
called technology roadmap and business roadmap. A business should strive to make the
reaction time as negative as possible. It effectively means that a business can offer a
solution to its customers before they want it.

The third perspective of Lean PD comes from ‘The Principles of Lean Product
Development Flow’ by Donald Reinertsen. The author emphatically states that the
dominant understanding of Lean Product Development is wrong to its core. According to
him, in Lean PD to create Flow, one should manage queues and not timelines. Timelines
are the outcome of managing queues properly.

Concluding his presentation Mr. Jayaram mentioned that there are other approaches to
Lean Product Development as well. And the way he has approached PD is by
experimenting with and implementing various approaches to see what works in a given
context. Finally, he gave his guiding takeaway that Theory without Application is aimless.
Application without Theory is dangerous.

Q&A SESSION

Q: Can you elaborate on how companies can create value by applying these
principles in the context of product development?

The New Product Development (NPD) aims to create business value by maximizing profit
and customer value by ensuring the customer is getting more out of the product than
what he paid for. Lean product development aims to make this happen purely through
the people. Everybody should know their internal and external customers, various




functions, and people associated with those functions. Lean PD speaks not only of
creating value but also about eliminating waste through Waste Observation and
Elimination.

Q: Does it mean that anything the customer is willing to pay for values and not pay
for is a waste?

Itis certainly not like that. The customer should benefit from the product. They should be
able to see the value in the product; and eventually, the benefit will get converted into
money for the business.

Q: Can you elaborate on Waste Elimination and give an example?

Waste in Product Development is Knowledge Waste. It means ineffective utilization of
knowledge available to the people. It is a deep subject. But we can discuss 3 kinds of
Knowledge Waste. The first is Scatter, which means any activity or decision which can
take peoples’ focus away from delivering value. The second is Hand-Off, which refers to
bridging of the knowledge gap that exists between different aspects of product design.
Proper documentation of knowledge in a way that not only is understandable to the
creator of the knowledge repository but also to those who use it helps. The t-Competency
model is used to make this more efficient. Minimizing Hand Off minimizes knowledge
waste. Finally, the third element is Wishful Thinking, which refers to decisions taken
without complete information (lack of supporting facts, experiments, testing are
examples of wishful thinking). There may be valid reasons to take those decisions, but
one should be aware of these reasons and efforts should be made to conduct experiments
and validate the decision or the hypotheses.

Q: Can you explain how principles of Flow are applicable in LPD?

Some of the factors which inhibit flow are blindness to queues, worshipping productivity,
resisting variability and lack of knowledge on waste. Some of the symptoms which can
point towards obstructed flow are aspects such as people who are excessively loaded,
improper hand-off, small changes taking a long time to implement, project cost
overshoots and friction between functions. It is the responsibility of the leaders to
recognize these symptoms and address them. Flow will naturally result.

Q: In the context of employees being the key drivers, how can employee
empowerment become a key to lean transformation?

It is the whole culture, not only Product Development. A conventional organizational
structure has leaders on the top, supervisors in the middle, and executive staff at the
bottom. In a Lean Organisation, it is the opposite - Executive workers at the top and
leaders at the bottom. In a lean culture, each layer is expected to enable and support the
executive staff, because they are the ones creating the actual product which the customer
will receive. Respecting people is empowering people.

Q: Can you shed some light on Kaizen in the context of product development?

Kaizen can take multiple forms. One can be on a personal level, somebody who proposes
and implements an improvement on a personal level. Another is on an organizational




level - a bigger problem can be broken down into small problems and multiple
improvements can become part of the final solution. In all forms, the net impact of Kaizen
snowballs. However, it is the key to understand the difference between Problem Solving
and Kaizen. Every company follows standards to achieve a certain outcome. Sometimes,
even after following the standards, we do not achieve the expected outcome. This implies
the standards are not good enough. This is called problem-solving. Then there are times
when the company may have delivered to the standards but there is scope for
improvement. This is Kaizen.

Q: How can we make Lean PD more sustainable in companies?

Lean PD is a culture. It has to be nurtured for it to evolve. Even at Toyota, there are
multiple activities like sessions on problem-solving, PDCA, etc happening continuously to
sustain the Lean Culture. The leadership should live and practice these principles of Lean
Culture on a daily basis in thought, work, and deed.

Q: How can a company transition to Lean Culture? What sort of challenges may they
face? What sort of time frame can they expect?

In the first cycle of learning Lean deployment, which typically takes about a couple of
years, the organization has to work on three things viz. address the burning platform (the
problem area which is not allowing the company to progress), annual objectives that have
to be met and progress on the company’s strategy. During this phase, the Senior
Leadership has to actually see that these are not just practices, but that they actually
deliver results. Post this period, every year the organization has to re-baseline it and scale
it up. Gradually over a period of 10-15 years you get a sustainable and working Lean
System. One can start seeing the results of Lean Deployment within a few months, with
the burning platform issue starting to get addressed.

Q: Can you quantify the tangible and intangible benefits of Lean System
Deployment?

On the tangible side, strategy and operations can both benefit. Quality issues can get
addressed. Increased people, engagement, and empowerment is the predominant
intangible benefit of Lean Deployment.

Q: In the Lean Production System, standardization of activities is very important.
Does standardization also apply to Lean PD?

In the context of PD, Standardisation means standardization of design, methods, and
knowledge capture. Every product is made up of subsystems which are made up of
components. So at the product level, subsystem level, and components level, we should
know the limits, trade-offs and causal relationships. This is knowledge capture and
knowledge standardization. This is what we call usable knowledge.

Q: Can you give us insights into your own experience? What is your advice on how
to transition for new learners?

For the first 23 years of my career as a hardcore techie, while doing my work; going
through the details of the design, I did not realize that there is an elaborate system behind
it. Several years later, when I had to implement this system across the organization. I




worked with several people, first on a smaller level and then eventually covering
thousands of people across countries. I am used to going deeper and deeper and even
though I am spreading myself thin, there is a certain satisfaction in knowing that a lot of
people could be benefited by doing things in a smarter way. With respect to my input to
the people, below are some of the points that [ want to share.

There is always a conflict between tools focus and systems focus when deploying
a new system. What eventually matters is management thinking and how it gets
conveyed to the people. So, the system focus is the bigger value, and the tools focus
is hygiene.

Functional efficiency is one of the many metrics that determine how well an
organization is doing. How various functions come together and deliver value is
business effectiveness. So Functional Efficiency is Hygiene, but Business
Effectiveness is the value that comes out of it.

Managing by Results is hygiene while managing by means and measuring by
results is Value. Managing by results is like driving the car by looking in the rear-
view mirror. The leading indicators are more important.

The problem is an alarm. That is hygiene. But the bigger problem is having no
problem. Being aware that no problem is a problem is the bigger value.
Leadership by control is hygiene. But the real value is going to the Gemba, sitting,
and working with the people, empowering them, and coming up with solutions.
The final takeaway is Discipline. It may be boring, but I believe that Discipline is
fundamental to everything. The price of discipline is always less than the pain of
regret.

CONCLUSION

Mr. Jayaram concluded the session by sharing the key lessons he learned over the course
of several years. Thanking Mr. Jayaram, Saideep San encouraged the participants to reach
out to Mr Jayaram for further communication and concluded the session.
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