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In sync with
global trends…
Manufacturing is entering a
fundamentally new era where
technology is transforming the
factory floor. For manufacturing
companies, it means a swath of
new tools to build smarter, leaner
factories and explore innovative
new products, materials and
techniques, as well as new
markets. This calls for keeping up
with technological advancements
as well as global developments.
EM interacted with a few global
manufacturing consultants and
academic professionals to find out
the global manufacturing trends,
technology innovations, the
change drivers and the right
strategies for change management
process & product developments.
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“Invest
“Invest in
in core
core competencies”
competencies”
…says Dr Jeffrey Liker, Professor of Industrial and Operations Engineering at
the University of Michigan and president of Liker Lean Advisors—a network
of top-notch practitioners who consult, coach and teach in The Toyota Way.
He is a frequent keynote speaker and consultant and also author of the award
winning international best-sellers - The Toyota Way series.
■ How

has the global
manufacturing industry
evolved, according to you,
in the last ten years in terms
of technology adoption,
market expansions, global
partnerships,
strategic
developments,
and
operational excellence?

The rapidly changing world
has continued to change even
more rapidly. We are dealing
with more complexity and
certainty than ever before—
uncertainty
in
demand,
complex global alliances,
shifting of wage structures,
rapid advances in product
and process technology,
extreme changes in business
cycles, constantly changing
government regulation, and
more. Increasingly, what we
have been saying for decades
is true. Managing change
in a complex and turbulent
environment must be the
core competency of global
companies.

■ Which are the breakthrough

technologies
and
management concepts that
are shaping manufacturing
operations and thereby
businesses in the present
times?

Product,
process,
IT,
environmentally-friendly
technologies are evolving
constantly, so listing them is

fruitless. Something new must
have happened before you
finish a sentence. Personally,
I do not think there is much
new under the sun in terms of
management concepts, but I
do think there are changes in
what corporate executives are
thinking. For decades we have

missing ingredient needed
to truly sustain the journey
to continuous improvement
and needs to become the way
people lead from the executive
suites to the individual work
group.

■ With constant pervasive ■ How are the transforming/

“There is less of an issue of
designing and planning change
management and product
development than developing
excellence in execution”
Dr Jeffrey Liker

been saying the things like
develop a clear strategy, invest
in core competencies, put the
customer first, continuously
improve, and all of this is
dependent on smart, capable,
thinking people throughout
the company bound together
in a common culture striving for
excellence. Despite all the wellmeaning mission statements
most global company treat
people as valuable as if they
were disposable diapers. But
there are some real signs of
change in some companies
that are taking investing in
people and culture seriously.
Also, Lean leadership is the

they do the work and this is the
kind of investment that a few
companies have been willing
or able to make effectively. But
as Jim Collins finds, the great
companies figure out how to
do this.

changes in technology &
market requirements, how can
organisations design/plan the
change management process
and product development
strategies?
There is less of an issue of
designing and planning
change management and
product development than
developing excellence in
execution. The best laid plans
turn into nothing without
the investment in people
and processes to execute.
This always involves getting
working level people who
perform the work to analyse
and improve and adapt how

emerging economies and
changing trade relations
likely to influence the
manufacturing sector growth
globally?
There is some movement to
bring manufacturing back
home, wherever home is.
Building locally, reduces supply
chain costs and improves
customer
responsiveness.
Toyota, for example, believes
in building vehicles where
they sell them and has steadily
made progress in that direction,
though they feel some moral
obligations in Japan that have
slowed this down. I believe
that the threat of low wages
in emerging economies has
provided bargaining power
in high wage countries. I also
have found through personal
experience that emerging
economies are humble and
open to learning and often
are more effective at new
approaches like continuous
improvement than their more
“successful” and arrogant
counterparts in developed
countries.

■
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“Invest in design capability”
…says Raghavendra Rao, Vice President & Global Manufacturing Leader,
Frost & Sullivan. An operations generalist, Rao has consulted companies in
India, Middle-East and clients in Europe/USA on operational optimisation
through lean implementation, involving value stream mapping,
debottlenecking, line balancing, flow and pull, low cost automation, process
re-engineering, etc.
■ How

has the global
manufacturing industry
evolved, according to you,
in the last ten years in terms
of technology adoption,
market expansions, global
partnerships,
strategic
developments,
and
operational excellence?

In the last 10 years,
manufacturing has steadily
moved from advanced costlier
economies to cheaper regions.
The challenge has been to
do so, with least distortion of
product quality and features.
However, when it came to
outsourcing manufacturing
into large markets such as
India, a certain degree of
localisation and customisation
had to be done, to meet the
needs of the local market. While
India, China and the other
emerging markets developed
as manufacturing nations, they
still depended (and it won’t be
wrong to say that they still do)
on the advanced economies for
technology as well as for high
capability capital equipment
(technology providers as
well as sector specialist
manufacturing companies).
Thus, global partnerships
and operational excellence
suited both sides; one got the
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technology, while the other got
to become a source of cheaper
manufacturing (and hence
enhanced competitiveness).

■ Which are the breakthrough

technologies and management
concepts that are shaping
manufacturing operations
and thereby businesses in the
present times?

At a management level, what
have possibly caught the fancy

evolving into its future?
The top five change drivers
for the global manufacturing
industry evolving into its future
would be:
1. Cost economies
2. IT integrated manufacturing
3. Lean supply chains
4. Mature, ethical and stable
partners
5. Green manufacturing

■ With

constant pervasive

“ P ro d u c t
d e ve l o p m e n t
strategies will continue to be
aimed at being one ahead of
the competition, in terms of
features and value for money”
Raghavendra Rao

are two obvious concepts: one machine numeric data capturing
and real time analysis; second newer disruptive technology
of 3D printing. This one single
technology can rewrite all rules
of manufacturing in the not so
near future.

■ Please

suggest top five
change drivers for the global
manufacturing industry

changes in technology &
market requirements, how can
organisations design/plan the
change management process
and product development
strategies? Would you like to
give any examples?
Product
development
strategies will continue to be
aimed at being one ahead of
the competition, in terms of
features and value for money.

Rapid prototyping will continue
to get high focus and product
delivery times will continue to
reduce.

■ How are the transforming/

emerging
economies
(developing countries like
India, Brazil) and changing
trade relations likely to
influence the manufacturing
sector growth globally?

At a first level, emerging
economies should decide if
they choose to continue to
be known as a manufacturing
“hub”; or if they really have
the capability, patience and
will to develop into a more
full-fledged manufacturer, by
investing in design capability
(and thus have patents and
technology ownership in the
long run, which in turn will
add intrinsic value into the
respective economies). How
they influence the sector
globally depends on the choice
that the emerging economies
supported by an equally
receptive and cooperative
“advanced” economy partner,
who is willing to mentor this
transition into a more “design
complete” manufacturer.

■
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“Eliminate
“Eliminate waste,
waste, but
but create
create new
new value”
value”

…says Michael Bremer,
President, Cumberland Group
– Chicago; VP of
Manufacturing Excellence
Awards process for the
Association for Manufacturing
Excellence (AME); and CoManaging Director of the
Chicagoland Lean Enterprise
Consortium Group. Author of
a few books on Six Sigma, he
has been a speaker for the
American Quality &
Productivity Center and the
Association for Manufacturing
Excellence.

less of a factor moving forward.
Companies applying a holistic
total cost model will give more
consideration to other major
cost items such as: labour skills
and flexibility; quality, reliability
and durability (which will
become more important from
an environmental perspective);
country risk; where to
place (keep) production or
software development core
competencies in order to
facilitate future innovation; and
distribution reliability as well as
costs.
The top 5 change drivers would
be:
People, people, people!
Ability to find and develop
talent. People will be
attracted to organisations
that treat them with
respect and develop their
skills and capabilities.
Elite organisations create
an environment where
associates are encouraged
to give that little bit of
extra effort = passion and
engagement
Rapid prototyping (faster
lead times)
Ability to more deeply
understand
customer
requirements and total cost
of the supply chain
Safety of intellectual property
and cyber security - ability
to more easily identify fake
products
Use of sensors to track
manufactured
product,
provide feedback for early
maintenance, and develop
closer relationships with
customers
More collaborative practices
across the supply chain
where companies partner
together to pursue joint
growth opportunities.

■

has the global
manufacturing industry
evolved, according to you,
in the last ten years in terms
of technology adoption,
market expansions, global
partnerships,
strategic
developments, and operational
excellence?

The rest of the world is catching
up to the US, Canada and
Europe in terms of operational
excellence. Some differences
still exist, but the gap is
much smaller. The internet
continues to bring suppliers,
manufacturers and customers

closer together. Manufacturing
improvement actions for the
last 20/30 years have focused
inside the plant. There is going
to be much more collaboration
across the supply chain moving
forward as organisations seek to
gain a competitive advantage.
The US companies are becoming
more export oriented, and as
they become more efficient
it will put more pressure
on companies in emerging
economies to improve more
effectively and holistically.
There will be a resurgence of
manufacturing capability in

the US as people have come
to realise there is not much
leverage for an economy in just
focusing on financial services. If
the US economy is growing that
is good news for manufacturers
around the globe.

■ Which are the breakthrough

technologies and management
concepts that are shaping
manufacturing operations
and thereby businesses in the
present times?

According to me, certainly,
3D printing is going to have
more and more of an impact.

Innovation
with
nanotechnology will also have a
major impact on creating new
materials. Manufacturers using
nano-materials will need to take
a holistic perspective including
environmental impacts in
order to avoid costly negative
consequences resulting from
irresponsible behaviours and
short-term thinking.

■ Please

suggest top five
change drivers for the global
manufacturing industry
evolving into its future.

Low cost labour will be less and
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50% plus of cost need to be
locked in at the design stage,
so, products and services will be
developed with a much better
understanding of total costs.
There has been little concern in
many emerging markets about
employee safety and skills
development, which needs to
be improved, which in turn will
improve employee loyalty.

■ How are the transforming/
emerging economies and
changing trade relations likely
to influence the manufacturing
sector growth globally?

Manufacturing growth spurs

■

■

■

■ With

constant pervasive
changes in technology &
market requirements, how can
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content. If on the other hand,
the governmental regulations
foster unwise investments
you get bubbles like Japan in
the 1990s and perhaps China
in the 2020s. Governments in
emerging economies for the
last 20 years have benefited
from outsourcing activities in
the US, Canada and Europe.
This model will be changing
and it will be interesting to see
if governments in emerging
economies can adapt to this.
Policy makers need to recognise
whether their decisions impact
global market opportunities.
Governments need to build up
their competitive advantage
just like companies. This doesn’t
mean a local government just
giving away money to have a

“If you are going to execute
significant change, you need
to find ways to see your world
differently and to get in touch
with ‘reality’ as it truly exist”

■

■

■ How

organisations design/plan the
change management process
and product development
strategies?

Michael Bremer
economic growth. Every
dollar spent in manufacturing
generates $1.48 in the economic
growth. This would be a
huge multiplier that provides
a pathway to higher living
standards, so long as it is done
in a way that avoids long-term
damage to the environment.
There is a fine line between
manufacturing growth spurred
by the government -vs- growth
driven by the private sector. A
balance is needed between the
two perspectives.
For example, much of China’s
manufacturing growth has
been driven by the government
spending and regulations. If the
government chooses wisely the
economy looks like a winner
and people for the most part are

plant located in their district.
It is necessary to analyse
infrastructure, certainty of
regulatory
environment,
developing a skilled workforce,
access to nearby suppliers/
materials and energy costs
which are the factors that will
influence where manufacturing
facilities are located.

■ What in your opinion can be

defined as the key to success
in modern manufacturing
companies? Would you like
to recommend any best
practices?

I have referenced the
development of people several
times. In terms of improvement
effectiveness elite organisations
seem to do five things much

more effectively than the rest:
Explain Why – It is critical to
help people understand the
purpose before proceeding
any significant distance down
the improvement pathway.
Once again this applies from
the top to the bottom of the
organisation. The organisation
needs clear strategic direction
and a meaningful business
model. At a department level
the purpose needs to shift
away from the activities the
department does and instead
focus on the (usually internal)
customers the department
serves.
Gain a new perspective – If you
are going to execute significant
change, you need to find ways
to see your world differently
and to get in touch with ‘reality’
as it truly exist. Interestingly, this
is true at the senior leadership
level and it cascades all the
way down to an operator or
associate level.
Invest in people – Once
progress has been made on the
first two steps then it’s time to
invest in people. Organisational,
department or functional
leaders create an environment
where people can become
smarter and bolder; where they
can do their best work.
Focus on value – While it is
good to eliminate waste, it is
better to create new value. Your
customers do not care about
your waste, they only care
about the value you provide. It
is far easier to collaborate when
seeking alignment with the
customer.
Do the right thing – Trust,
accountability & engagement.
Have a broader perspective
than “me” or “my department”;
think about the organisation as
a whole, and ultimately from an
overall supply chain perspective.
Make it easy to see if the right
thing is being done at the right
time.

■
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“Utilise
“Utilise the
the opportunities
opportunities available”
available”

…says Dr P N Rao, Professor
in the Department of
Technology, University of
Northern Iowa, USA. He has
also worked in IIT New Delhi
and BITS, Pilani, earlier. The
author & co-author of over
190 conference papers and a
few books, Prof Rao has wide
interactions with the industry
through the process of
consultancy work and
conducting continuing
education programmes on
various aspects related to
modern manufacturing.

businesses in the present
times?
Leading academics and
industrialists from around
the world identified four
major drivers for change in
manufacturing:
Globalisation
of
manufacturing including
decisions on which
manufacturing plants
should go offshore and
which should remain
onshore.
Extended enterprises and
the way manufacturing
organisations
are
increasingly becoming
collaborators in a value
chain.
Digital business and
its enormous effect on
change and potential for
even more change.
Innovation with its ability
to not only increase
productivity but also
enable innovative new
processes for new types
of products.

■

■

■
■

has the global
manufacturing industry
evolved, according to you, in
the last decade in terms of
market expansions, strategic
developments, and the
economic growth?

The last decade has seen
the manufacturing industry
grow albeit in different
global regions because of
many different reasons. Real
manufacturing output in USA
fell by 11% between 2000 and
2010 while the GDP grew by
16%. The manufacturing job
losses are attributed to global

competitive challenges and
productivity gains. With the
increased computer power and
lowering costs, the software
productivity made major
boost in many manufacturing
operations. It is also noted
that nations such as India
and China have been greatly
increasing their market share
through coordinated national
efforts to expand innovation,
productivity and exports. The
recession experienced in the
developed countries did not
affect to a great extent the
developing countries mainly

because of the domestic
market growth.
As per the McKinsey report, the
emerging markets in the last
two decades have expanded
thanks to the integration of
developing nations into the
global economy, the removal of
trade barriers, and the spread
of market-oriented economic
policies. The major force for
developing economies seen so
far is the manufacturing sector.
The demand for manufacturing
continued to increase and will
be the driver for the growth
and development. Another

interesting
phenomenon
noticed is the major shift
in demand moving from
developed to developing
economies such as India
and China. As the customers
become wealthier, they
demand more services. With
this, the service sector is
becoming more important
than the manufacturing sector.

■ Which are the breakthrough
technologies
and
management concepts that
are shaping manufacturing
operations and thereby
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Additive
manufacturing
(3D printing): Undoubtedly,
additive manufacturing is the
major technology that will be
influencing the manufacturing
industry for a considerable
amount of time. So far, a
majority of applications are
for rapid prototyping and
rapid tooling applications.
The limitations thus far are
the choice of build materials,
majority of them are being
plastics and a small range
of metals, and the cost.
Medical implants are a major
application area for the use of
this technology. GE is planning
to use it to manufacture nozzles
for its jet engines.
EM
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With the developments in
computers, networks, sensors
and software it is possible to
build manufacturing systems
that are more intelligent
and will be able to optimise
the process continuously. It
requires integrated systems
be built that will have sensors
to monitor the manufacturing
process continuously and then
adapt the process to achieve
the best possible performance
by a combination of software
and hardware tools.
Sustainable manufacturing:
Manufacturing systems though
create material wealth for
humans, they consume a great
amount of resources while
generating a lot of waste. The

“Key to success in the
changing scenario is to keep
abreast of the technological
developments, and adapt the
manufacturing to the market
needs as fast as possible”
Dr P N Rao

■ Please suggest top five
change drivers for the global
manufacturing industry
evolving into its future.

■ How

Developments in robotics:
There are lots of developments
happening in robotics, in
particular with multiple
sensors, and integrated control
architecture. With this, robots
are becoming more userfriendly and less expensive
so that they can be easily
deployed in a number of
applications.
Digital manufacturing: The
success of a manufacturing
operation depends on its ability
to bring to market products that
are less expensive, faster and
better maintainable. The use of
digital processes on all aspects
of manufacture is a great way
to ensure this. The digital
thread that integrates design,

planning, manufacturing and
product support through all
stages will greatly improve
the possibility to achieve first
pass success. For this to work
efficiently the need is for
networked, and data driven
processes in manufacturing.
This will combine innovative
automation, various sensors
and
control
systems,
communications across all
segments, including the
global supply chain. This
would
mean
advanced
manufacturing enterprises,
intelligent machines, advanced
analysis techniques, and cyber
security systems in view of the
information exchange across
the internet with globalisation.
Intelligent manufacturing:

waste generated during the
manufacturing
processes,
during the use of the products
and after the end of the life of
the products is responsible
for the degradation of the
environment. Therefore, it is
imperative that manufacturing
industries need to strive for
“sustainable manufacturing”
on their part. It should deal
with product design for
sustainability,
sustainable
manufacturing processes, and
sustainable manufacturing
systems, while also trying to
maximise resource efficiency.

■ With constant pervasive
changes in technology &
market requirements, how can
organisations design/plan the

change management process
and product development
strategies?
We see innovations are
taking place in all areas
that
are
relevant
for
manufacturing.
Advances
can be seen in materials,
processes, equipment, and
information processing, all
of which would cumulatively
affect the way that we design
the products. An organisation
if it has to remain competitive
it needs to adopt strategies
that will help it utilise these
opportunities. A few strategies
are: concurrent engineering,
make –vs- buy, off-shore -vsnear-shore, capital investment
planning, facility and asset
location, capacity planning,
risk analysis, and product life
cycle management. Moreover,
the way the manufacturing
demand is growing calls for a
change in the manufacturing
procedures such as faster
product
cycles,
higher
customisation options and
better customer service.

■ What in your opinion can

be defined as the key to
(process-) success in modern
manufacturing companies?
Would you like to recommend
any best practices?

Key to success in the changing
scenario is to keep abreast of the
technological developments,
and adapt the manufacturing
to the market needs as fast
as possible. A few of the best
practices that go a long way
are: concurrent engineering;
Lean manufacturing; energy
efficiency; systems engineering
- expert systems, failure
analysis, risk management,
engineering support; ERP; TQM;
manufacturing productivity
solutions; and educated
workforce.

■
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“Go
“Go Lean…!”
Lean…!”

■ Which are the breakthrough

technologies
and
management concepts that
are shaping manufacturing
operations and thereby
businesses in the present
times?

Although lean manufacturing
is not a concept of the last
decade, yet there is no better
known philosophy, thinking, or
end-to-end solution delivering
ever
improving
quality,
reliability, cost reduction,
customer satisfaction and in

the process also handsome
returns. Attempted variations
do not match the results.
Lean manufacturing as a
manufacturing concept is
the best form of business
excellence, systems and quality
certification yet.
The way information shapes
will develop allied product
manufacturing
industries.
Disruptive technologies have
been visible in many industries.
Communication and internet
have seen many breakthroughs;
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…says Sanjeev Baitmangalkar,
Principal Consultant (Strategy &
Lean Manufacturing), Stratmann
Consulting. He is an empanelled
lean consultant on the Prime
Minister’s Global Manufacturing
Competitiveness Program, an
accredited lean consultant with
the Quality Council of India and
the Ministry of Small & Medium
Enterprises under the Industry
Ministry, Government of India.
He has also worked as MD of
Roots Multiclean Ltd; Director &
CEO of the Texmaco Group in
South-East Asia, and as VP & SBU
Head with the Kirloskar Group.

Google has become a way
of life; information is greatly
democratised; social networks
have changed the way people
connect, communicate and
share. In fact, the request for
my earlier article in EM, ‘Lean:
intrigue or intriguing?’ came on
my Facebook wall.
The global outsourcing has
made the world a more equal
space. The advent of iPhone
has disrupted the PC industry.
Composites will change the way
aerospace looks at materials

and find applications elsewhere
like the auto industry. The highspeed data transfer capability
developed will catapult the
data storage and management
device industry, and handheld devices for mobility
convenience. And we have not
talked about cloud computing!

■ Please

suggest top five
change drivers for the global
manufacturing industry
evolving into its future.

The challenges, the need,
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and the threat of disruption
drive innovation and ideas
for change. With the growth
markets in the auto industry
shifting to emerging markets,
the demand for small,
comfortable, low cost, fuel
efficient cars will drive product
development. Power source
alternate to abiotic fuels will
propel industries such as
solar and electric. Defence
industry will see enhanced
digital capability in the tools
of warfare. The machine tool
industry may have nothing
more than a modification or a
variable to what exists. Looking
at the internet of things, many
businesses of the future will
use analytics to mass customise
and differentiate themselves.
The growing number of
embedded sensors collecting
information about the world,
and the rise of social networks
that store the data people
share, will generate immense
quantities of information.
Business intelligence, which
enables organisations to
gather quantifiable data on
each area of the organisation
and analyse it in a way that
yields information they can act
on — helping them enhance
decision making, improve
performance, mitigate risk and
sometimes even create new
business models — is growing
in importance.

■ With constant pervasive

changes in technology &
market requirements, how can
organisations design/plan the
change management process
and product development
strategies?

Product development results
from customer requirements,
innovative ideas, disruptive
technologies and disruptive
ideas or inventions. The
strategies behind it will be
creation of blue oceans, share
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acquisition by innovation or
disruption, or simply lateral
growth by becoming a player
in a category absent earlier.
Competition can quickly catch
up where differentiation is for
competitive advantage. The
rate of change demanded
today is much faster than in the
years before. The customer’s
expectation of frequent
new products, with better
technology, faster and better
performance, better consistent
quality, more fuel efficiency
and cheaper price will also
govern the product life cycle.
That is why we will see more
platform offerings from sectors
such as automotive, hand-held
communication devices, retail,
etc. The machine tool sector

using digital sources in making
their purchase decisions. In the
shifting industry landscape
suppliers will have to add more
value and companies that focus
more on organising better
upstream activities will be
more competitive and remain
advantaged.

■ How are the transforming/

emerging economies and
changing trade relations
likely to influence the
manufacturing sector growth
globally?

While there has been noise
over the economy, slow
growth,
interest
rates,
inflation, etc, Toyota reported
its highest ever profits and
Maruti increased their market

“It is never too late to embrace
the complete practice of lean
manufacturing and discover
ways to minimise or overcome
the impact of economic changes”
Sanjeev Baitmangalkar
may lag behind and we may
see more of the same products
with peripheral changes.
Owing to the complexity and
cost pressure, there will be more
platform sharing and more
modular systems. Regulatory
pressures are likely to tighten,
and prices in established
markets may remain flat. In
the diverging markets, OEMs
need to adapt to changing
regional and segment patterns
of supply and demand with
respect to their production and
supply base footprints, supply
chains, and product portfolios.
Digital demands will remain
high, consumers want more
connectivity and are focused
on speed, active safety and
ease of use, and are increasingly

share while reducing 40% of
manufacturing costs since the
crash! Something that both
Mysore Kirloskar and Bridgeport
SEA had demonstrated that
significant growth in topline,
bottomline, share markets,
customers and satisfaction can
be made to happen irrespective
of the economic environment,
atleast to a great extent; and
that it depends more on the
leaderships vision, strategies,
creative
thing,
people
involvement and execution.
Trade barriers could encumber
costs; otherwise trade relations
have to evolve more between
buyer and seller. Emerging
markets especially India has
had a high growth rate YoY for
more part of last decade. Some

industries have grown at higher
than 20-25% post the crash.

■ What in your opinion can

be defined as the key to
(process-) success in modern
manufacturing companies?

If there was a superlative to
the ‘best’ practice today in
manufacturing or using a
philosophy to run an enterprise,
it is ‘Lean Manufacturing’. These
recent years after the crash
were great opportunity for
non-lean companies to have
used the time and become
leaner. Personally, I measure
the effectiveness in terms of
the benefits transferred to
customers. Both Toyota and
MKL became leaner during
their difficult times. Difficult
times, market slowdown,
low economic growth, etc
are actually an opportunity
to innovate and grow. MKL
innovated product offerings,
created blue oceans, addressed
customers at the bottom of
the pyramid, became many
times more productive with
reduced wastages to save over
60% of costs and passed on a
30% downward price change
permanently to its customers
and created a benchmark
that may never be surpassed!
What can be more relevant to
success than a philosophy that
addresses everyone, beginning
with the customer and going
up the value stream to the
last vendor all inclusive in a
seamless value chain? Waiting
for the government to change
and policies to be made more
favourable is like the old farmer
praying to the rain Gods.
Instead, good leadership should
take charge and make it to rain.
It is never too late to embrace
the complete practice of lean
manufacturing and discover
ways to minimise or overcome
the impact of economic
changes.

■
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“System
“Systemthinking
thinking&&transformational
transformationalskills
skillsrequired”
required”
…says Dr K (Subbu)
Subramanian, President,
STIMS Institute Inc, USA.
Dr Subbu is active in
consulting with manufacturing
companies for their innovation
for new solutions and for their
high level skilled workforce
development. He has served as
the Director, Core Technology
– Surface Preparation
Technologies (SPT), at the
High Performance Materials
(HPM) Sector, Saint-Gobain
Co. He also collaborates in
research and education
programs at IIT – Madras and
IMTMA)

■ How

has the global
manufacturing industry
evolved, according to you,
in the last ten years in terms
of technology adoption,
market expansions, global
par tnerships, strategic
developments,
and
operational excellence??

Let me focus on only two
of the branches: global
partnerships and operational
excellence. Today, alliances
across the globe are almost

taken for granted. These
partnerships may be formal to
share technology and knowhow or they may be informal
and implicit through global
supply chain arrangements.
Those who have deliberate
and well-orchestrated global
partnerships are already
breaking away from the rest
and carving out their own
competitive space. The other
form of partnership across the
globe pertains to design and

manufacturing. Many Indian
manufacturers are entering
this phase. They no longer “toll
manufacture” components for
their export clients. Instead,
they collaborate early on
from the concept and design
phase and follow it up with
manufacturing. As a result
many of the engineering
service centres in India are
becoming “solution centres”.
Operational excellence is no
longer a strategic advantage.

Instead, it is merely the
“ticket to the ball game” or
the minimum requirement to
remain viable and competitive
in any manufacturing activity.
Strategy by definition addresses
the questions of “What?” and
“Why?” Then “Operations” focus
on delivering this strategy by
relentlessly focusing on “How?”
and “When?” pertaining to every
aspect of the enterprise. The
developments in IT and their
plug-and-play applications
EM
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are readily available to all. But
companies that use these IT tools
wisely and economically and
exploit the value of information
are breaking away from a large
majority of other companies who
use IT merely as a black-box.

■ Which are the breakthrough

innovations and management
concepts that are shaping
manufacturing operations
and thereby businesses in the
present times?

Innovation through small startups propelled the growth of many
new IT companies in the Silicon
Valley. Today, innovation centres
and technology incubator facilities
are being promoted worldwide
to expand the same concept
to manufacturing technology.
Large companies no longer rely
only on their internal R&D as the
source for innovation. Instead,
they are eager to seed fund and
acquire start-ups more readily. As
a result, one can expect many new
enterprises to flourish based on
physical technologies such as biotechnology, genetics, materials
science, mechatronics, novel
manufacturing processes, etc.
With respect to management
concepts: anyone can readily
recognise that almost everything
one needs to know is already
available on the internet! This
leads to the obvious conclusion,
i.e. the real value addition is
not through knowledge or
information. Instead, it comes only
through the use of the knowledge
and information to identify new
opportunities, develop and
deploy them as new solutions
and exploit them to gain value/
benefit as a result. This needs
to be solution oriented from
concept to commercialisation
and transformational skills
required for that will be the
driving force at any level – from
enterprise management to the
professional development of
individual workers. Any worker
EM
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with knowledge that he/she
does not actively put to use
can be replaced by a smart
phone! This need for greater
effectiveness requires System
Thinking and Transformational
Skills to constantly foster new
solutions.

■ Please

suggest top five
change drivers for the global
manufacturing industry
evolving into its future.

■
■
■

Sensors and Smart devices
everywhere.
Data, analysis and process
intelligence aided by Big
Data and analytics
Programmable automation
(the generic name for CNC,
robots, flying robots, AGV
and drones)

dispel this myth. Yes, there is a
rapid and unprecedented rate
of change in IT. As a result, how
we consume (collect, process,
disseminate) information is
also changing dramatically.
This can be seen as changes
in the “market requirements”.
But, technology and market
requirements are much larger
than the above. The way we
produce the raw materials
(steel, plastics, etc) or how
we consume these materials
(through castings, forgings,
rods, tubes, etc) have not
changed for decades. Even
the end products like cars,
planes, machine tools, textiles,
etc have not changed much
in their basics in the past few
decades. The types of energy,

“Emphasis on product
development & national
policies for them and their
investment strategies need
to be re-focused to increase
the quality of life at all levels”
Dr K (Subbu) Subramanian

■
■

No more learning curve
(price -vs- volume is a flat
line and not a curve)?
If low labour cost only
means low skilled labour for
physical labour tasks or well
defined information tasks,
then such low cost labour
is no longer a competitive
advantage.

■ With constant pervasive

changes in technology &
market requirements, how can
organisations design/plan the
change management process
and product development
strategies?

“There is a pervasive change
in technology and market
requirements” – this is a
popular myth. First, we need to

their sources and the way we
consume have not changed
in decades. In other words,
manufacturing as we know
of it today is to replicate
in larger quantities what is
already known and perfected
elsewhere. This is why every
emerging economy including
India is increasingly reliant
on automotive sector as the
core of its manufacturing
activity. Emphasis on product
development & national
policies for them and their
investment strategies need to
be re-focused to increase the
quality of life at all levels. What
we lack is a clear and conscious
choice to bridge the gap
between product development
and market requirements.

■ What in your opinion can be
defined as the key to success
in modern manufacturing
companies?

First and foremost, every
manufacturer needs to realise
that his company has only
three core capabilities: Product
(source of revenue), Processes
(that enable the product)
and Application/Use of the
product. Within the processes
there are two categories:
physical processes (which are
at the heart of manufacturing)
and information processes
(which enable the efficiency
and effective use of physical
processes).
Clear
and
comprehensive understanding
of these core capabilities is
the first requirement. This
understanding – common
language – has to be the
same for everyone inside the
company, with the suppliers
as well as with customers.
The science, engineering and
strategic needs of these core
capabilities must be clear
and transparent to all. As an
example, I am surprised to
find that the machine tool
price is negotiated at the time
of purchasing in proportion
to its weight rather than what
the machine tool is capable
of doing. Imported machines
are often seen as better than
domestic machine tools,
even at substantial higher
prices, simply because of the
ignorance on application/use
process knowledge. Critical
components for machine
tools continue to be imported
at high cost and from few
sources, simply because of the
well-established supply chain.
This is a deterrent to physical
technology based alliances
between manufacturers and
possible development of
alternative suppliers available
locally as well as globally.

■
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“Establish
“Establish the
the right
right capabilities
capabilities && culture”
culture”
…says Dr Wilfried Aulbur,
Managing Partner for Roland
Berger Strategy Consultants
Pvt Ltd. He was MD & CEO of
Mercedes-Benz India and has
held many strategic and
operational positions within
the global Mercedes Car
Group organisation as well as
at the Mercedes-Benz R&D
Centre India. He has worked
in Airbus and the Daimler
Headquarters in Germany as
well as at the Chrysler
Corporation in the US.
Excerpts from his interview
with Shekhar Jitkar…

eco-system is concerned,
however, India will lag the
Chinese development.
Western OEMs will continue
dominating their home markets
(at least until 2020). Here
emerging market players will
establish footholds, often via
takeover of established Western
brands. Value-for-money is
the key theme that enables
Indian and Chinese players
entry into triad customers.
The challenge that established
Western players face today
vis-à-vis Chinese and Indian
competition is fundamentally
different from the challenge
that was posed by Japanese
and Korean manufacturers in
the 20th century. Both India and
China have an unprecedented
scale and can therefore become
real game-changers. China
has shown a very impressive
development over the last 30
years, producing more than its
population share in key areas
such as leather, textiles, steel,
etc.
Energy efficiency and
other “green” concepts are
getting more important in
developed countries driven by
a combination of regulation
and total cost of ownership. For
many applications, however,
green remains a marketing
issue in the near future.

■ Which are the breakthrough
■ How

has the global
manufacturing industry
evolved, according to you,
in the last decade in terms
of technology adoption,
market expansions, global
partnerships,
strategic
developments,
and
operational excellence?

There are a number of very
important trends that have
affected the manufacturing

industry during the last decade.
One of the most important
trends, are the market
potentials and competitive
threats that emerging markets
pose for established triad
players. This trend will likely
continue to be a dominant
theme over the next decade
as well. We will see a continued
structural shift of machinery
demand and production

from developed countries to
emerging countries, mainly into
China. Increase in demand for
high-quality consumer goods
in China and development of
industrial production structures
are driving a strong upgrade
process for newly installed
machinery towards “mid-end”
quality and performance.
This opens up new export
opportunities worldwide for

Chinese OEMs, with focus on
easily accessible markets in
South-East Asia, Middle-East
and Africa in the first step. A key
challenge for Chinese OEMs
is to master the technological
upgrade process for their
products (in terms of knowhow generation and financing).
Best-in-class Indian players will
be facing Chinese competition
head-on. As far as an industrial
EM
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technologies and management
concepts that are shaping
manufacturing operations
and thereby businesses in the
present times?

A very exciting concept is
Additive
Manufacturing
(AM). The market for systems,
services and materials for AM
equaled EUR 1.7 bn in 2012 and
is expected to quadruple over
the next 10 years. The ability
to manufacture metal objects
without virtually no limitations
on geometry and without tools
EM
EM KOMPENDIUM
KOMPENDIUM || 2014
2014

offers the opportunity to create
new products that help boost
product performance (e.g. tool
inserts with cooling channels
or highly efficient injection
nozzles) or to manufacture
batch sizes of just one item (e.g.
medical applications, design
objects) using special highly
resistant alloys. With about 1%
of the machine tools market,
the share of AM is relatively
small. The supplier base for
AM machines is dominated
by German suppliers. In
addition, an infrastructure of
engineering and AM service
providers has developed
close
to
technological
leaders in aerospace, turbine
development and motorsports
production. In certain areas,

■ Please

suggest top five
change drivers for the global
manufacturing industry
evolving into its future.

I would limit it to three main
drivers:
Shift to Asia: China is the
#1 machine building country
worldwide and performance
and quality requirements
in Asia are getting closer to
European levels.
Game change in the midend: The mid-end performance
segment is growing the fastest
and this is the new global
battlefield for emerging and
developed market players.
Go Green: Energy efficiency
is increasingly important in
key markets such as Europe
and Japan. Substantial energy

“Tools such as scenario
management can help
you chart the future and
develop options to react to
business as usual as well as to
sudden up- and down-turns”
Dr Wilfried Aulbur
the technology has already
achieved
manufacturing
readiness (e.g. dental or
design objects) whereas in
the aerospace and turbine
industry, process development
and complex field testing are
ongoing. The potential of AM
in these industries is extremely
high.
The costs of this technology
are significantly higher than
for conventional production,
so it can be only justified by
special benefits in the lifecycle
or tooling costs. However, a
cost reduction potential of
about 50% in the next 5 years
and another 30% within the
next 10 years is possible. These
reductions will significantly
boost the market for metal AM.

savings can be achieved for
selected applications, while for
others it is mostly a marketing
issue.

■ With

constant pervasive
changes in technology &
market requirements, how can
organisations design/plan the
change management process
and product development
strategies? Would you like to
give any examples?

Nimble, agile and responsive
are the key attributes that
come to mind when we try
to characterise organisations
that have a good chance at
succeeding in a highly complex
world. A good example of
companies that are able to
sustainably succeed are the so-

called “Hidden Champions”, i.e.
small to mid-scale companies
up to EUR 3 bn in revenue
that have been able to achieve
market leading positions in
their areas of focus. While
German speaking countries
seem to be conducive for these
types of companies they can
be found across the globe and
follow similar management
principles. Some characteristics
of their approach are:
Product focus – rather than
doing a little of everything,
these companies ensure
that they are world leaders
in something, i.e. develop a
sustainable and profitable value
proposition for clients.
Wide geographic spread
– focus on smaller markets
is compensated by a strong
desire to leverage global
opportunities.
Customer focus – customer
intimacy is significantly higher
than at large co-operations.
R&D investment – clear R&D
roadmaps developed with
significant customer input
allow these companies to stay
ahead of the curve.
Employee commitment
– typically these companies
may not pay as much as large
companies but their retention
rates are a fraction of that of
larger players due to higher
employee commitment.
Large ambition – these
companies play to win, mere
participation is not an option.
So, in some sense, survival
in volatile and uncertain
environments has a lot to do
with establishing the right
capabilities and culture in your
organisation. In addition, tools
such as scenario management
can help you chart the future
and develop options to react to
business as usual as well as to
sudden up- and down-turns.

■
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“Quality will not be negotiable”
…says Suresh Lulla, Founder & Managing Director, Qimpro Consultants Pvt Ltd. He is
a Senior Member of the American Society for Quality, a Certified Management
Consultant from the Institute of Management Consultants of India, and Chairman of
IMC Quality Awards Committee
■ How

has the global
manufacturing industry
evolved, according to you,
in the last ten years in terms
of technology adoption,
market expansions, strategic
developments, and quality
excellence?

In the late 1980s, the
manufacturing industry took
the lead in introducing Quality
Management Systems, out of
fear that overseas customers
would not purchase from
them unless they had an ISO
9001 against their name. So
they hastily put together a
system, saying what they do;
and thereafter doing what they
said. Obviously, they did not
get the promised results. The
primary reason for this surprise
being that they had not read
and understood the guidelines
documented in ISO 9004. So,
chronic problems persisted
and fire-fighting continued on
the symptoms of problems.
The stage was set for including
quality goals into business
strategy through a Jack Welsh
version of Six Sigma. Once
again manufacturing and
service organisations faltered.
They diluted the power of Six
Sigma to mere Quality Circles.
Another missed opportunity to
‘manage for quality’.
Finally, came the Business
Excellence avataar. The primary
focus was on ‘quality of
management’. Manufacturing
organisations were again the

first to embrace the CII Exim
Business Excellence Model
and the IMC Ramkrishna
Bajaj National Quality Award
based on EFQM and Baldrige
criteria respectively. Most
organisations entered the
arena only for the Award, and
not for the model of excellence
underlying the criteria. The
performance results have been
disappointing.
The sterling examples of

view, organisations that are
focusing on the quality of the
most variable factor – workforce
– are harvesting results. The
greatest cost of poor quality
in a manufacturing unit is
traceable to mismanagement
of the workforce. IT solutions
are available to remedy the
cause.

■ Please

suggest top five
change drivers for the global

“Quality engineering and
reliability engineering must
be brought centre-stage
for survival and success”
Suresh Lulla

manufacturing units adopting
Business Excellence Models are
in the House of Tatas and the
Aditya Birla Group. Each has a
customised Business Excellence
Model. The roles of leadership,
strategy and customer focus
have made the difference.

■ Which are the breakthrough

technologies
and
management concepts that
are shaping manufacturing
operations and thereby
businesses in the present
times?

The role of IT in manufacturing
is no longer a choice. In my

manufacturing industry
evolving into its future.
Drastic reduction in cycle time
of processes; drastic reduction
in cost of poor quality to double
the profit without capital
investment; habit of left-brain
quality improvement; habit of
right-brain process innovation;
cross-industry benchmarking
of best practices.

■ With

constant pervasive
changes in technology &
market requirements, how can
organisations design/plan the
change management process
and product development

strategies?
Adopt PLM solutions globally.
The auto sector has benefitted
through effective and efficient
implementation of PLM. More
specifically, in the design
processes, as well as supply
chain processes.

■ How are the transforming/

emerging economies and
changing trade relations
likely to influence the
manufacturing sector growth
globally?

Low labour cost advantage in
emerging economies will not
be sustainable. Quality will
not be negotiable. Therefore,
quality engineering and
reliability engineering must
be brought centre-stage for
survival and success. There
must be a conscious shift to
the triple bottomline – planet,
people, profit.

■ What in your opinion can

be defined as the key to
(process-) success in modern
manufacturing companies?

There should be only three
core competencies in modern
manufacturing companies that
should NEVER be outsourced:
ability to understand customer
needs; ability to translate
customer needs into product
designs and process designs;
ability to outsource capable
processes.

■
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