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Foreword

) O EO AOEOEAAI A O )1A
Indian manufacturing sector becomes more
competitive and increase its contribution to the
TAOGETT160 '$08 4EA Ci OA
consistent efforts to create an enabling business
environment and market conditions through Make
in India and related initiatives. It is equally
important for Indian manufacturing to gea up for
the future by adopting several adanced

manufacturing trends.

Manufacturing is undergoing a global upheaval
with the infusion of digital technology, and is in a
transition phase moving from physical to cyber
physical systems with the advent of Indstry 4.0.

With an aim to gauge the readiness of India Inc. i
this regard, FICCI and Tata Strategic Managemel
Group have joined hands to conduct the FICC
TSMG Advanced Manufacturing Survey 201&his

survey, the first of its kind, brings out actionable
insights on the current state of readiness and
adoption of advanced manufacturing in India. It
also identifies the challenges faced by industry anc
suggests imperatives for various stakeholders
including government, industry, technology
providers and industry associations. | believe that
OEEO EO A OAlI OAAT A OOAT
enhance the global competitiveness of Indiar

industry.

Dr. A. Didar Sinc
Secretary GeneralFIC(
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Preface

The Indian manufacturing sector, particulaly

engineering industry hasthe potential to lead the
&- AEA ET )1 AE doie dkeyigioath
area of theeconomy inthe coming years. Partly
due to inexpensive labour and high cost of capital,
Indian industry has not been pioneering in its
adoption of the lktest manufacturing trends,
except in a few subsectors. However, the changin
global ard Indian economic scenario, hasnade it
imperative for the industry to consider
leapfrogging towards advanced manufacturing

trends.

It is vital to understand the current state of these
trends in Indian industry so as toformulate an
action plan. With this objective FICCI andTata
Strategic Management Group haveonducted this
first of its kind survey for the Indian

manufacturing sector.

Tata Strategic Management Group thanks all th
respondents for their valuable inputs We are
thankful to FICCI for the opportunity to
collaborate on this exciting report. We hope this
report helps Indian manufacturing industry in

faster adoption of advanced manufacturingrends.

Mr. Shripad Ranac
Practice Head; Automotive & Engineerin

Tata Strategic Management Gro
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Current State of Indian Manufacturing
Sector



1. Current State of Indian Manufacturing Sector

Manufacturing is one of the key sectors ofthe Indian economy, contributing ~18% of the gross
value added(Figure 1) and providing employment to ~12% of the Indian workforcel. Moreover,
studies have shown that a single job created ithe manufacturing sector has a cscading effect
of generating more than Jobs inthe servicesector. Manufacturing thus plays an important role
in employment generation and growth of theeconomy. In recent years, growth ofthe
manufacturing sector in India has been subdued. Itsontribution to total GDP has declined.
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= Vanufacturing gross value added (INR lakhs crores,
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—&— % share of manufacturing in Indian gross value added
SourceCentral Statistics Office

Figure 1: Manufacturing Sector Gross Value Added (GVA) and
share of overall GVA

For sustinable growth of the Indian economy,the manufacturing sector needs to contribute
significantly. The govermment of India has envisioned a largeole for the Indian manufacturing
sectorin the coming years Under the NationaManufacturing Policy (NMP), the government has

set an ambitioustarget of increasingthe contribution of manufacturing from the current level of

~15% to 25% of GDPby 2022.4 EA &- AEA E1 ) poditiBning Indle/asapdidit@all  E O
manufacturing hub. The government isalso | AEET ¢ A &£ZI 000 OglobalEil P OI
competitiveness index.

Indian manufacturing sectorneeds tocapitalise on thegovernmentd €forts by focussng on the
following key areasz

1. Developing technical superiority: Indian products have suffered from a perception of
being low cost but of mediocre quality. To date, even customers in India are prepared to
pay a premium for German or Japanese products duo a perception of higher quality and
superior technology. To be a major manufacturing force in the global market, India needs to
demolish this perception. The Indianmanufacturing sector needs to invest significantly
higher in R&D to design and produceinnovative and technically superior products that can
compete with the best in the world.

1 NSSO 68 round
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2. Improve labour productivity: India has significantly lowerlabour productivity than China

and other developed countries# OOOAT O1 Uh )T AEAB8 O prékihdteyO D OJ

third that of China. Higher productivity and leaner opesrtions can be achieved through
mechanization and automation.

3. Agility : Today, consumer preferences are changingrapidly and product life cycles are
getting shorter. This trend is most evident in some categories such asautomobiles,
electronics, home appliancesand other retail etc. To meet these fast changing
requirements, Indian manufacturesneed toimprove flexibility in operations and havean
agile supply chain, in addition to focusing on quick product development.

4. Providing end-to-end solution s: Customersincreasingly prefer suppliers that run and
maintain an assetacross its lifecycle while ensuring desired outputFor example aircraft
engines areoften leased byan airline for usagewhile they are maintained bythe engine
manufacturer. Thus itis critical for companiesto redefine their offering from just a product
toA AT 1 DI AOA DAAEACA Tb gHccée® & hik, Ghe Comiany QlBcChaEtd A § &
AOGi1 OA 01 AAIT EOGAO OPOI AGAO AO A OAOOEAAGS

Though there are multiple levers that would enable companies to transform the way they

operate; technology is definitely one of the most important. Traditional techniques like BPI

(business process improvement), Kaizen, lean etc. will remain valid and relevant. However,

increasing cost pressures and requirement of agility to serve evolving customer needs

necessitate the Indian manufacturing sector to integrate technology with their operations. The
newer technology trends in manufacturing are broadly classified as the advaed
manufacturing trends. These technology driven advanced manufacturing trends are not just

impacting shop floors but also transforming the entire manufacturing industry. The key
advanced manufacturing trends are highlighted in the next chapter.
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2. Advanced Manufacturing Trends and their Advantages

2.1. Advanced Manufacturing Trends

Advancad manufacturing trends are the series of recentdevelopments that are completely
changing manufacturing andrendering traditional methods obsolete. Advanced manufacturing
trends encompass a gamut of technology groups and trends like additive manufactogi
artificial intelligence, advancedrobotics, augmentedreality, cloud computing, internet of things,
cyber security, simulation, system integration, analytics etc. Each of thebas a potential to
revolutioniz e industry significantly. These advanced manufacturing trends are also referred as

O)T ABOOOU 18mbés8

From the myriad of emerging technologieswe have selected four most importanand relevant
advanced manufacturirg trendsfor Indian manufacturing industry.

Additive Manufacturing : It is a new age manufacturing technique
usedto create objects by printing layers of material basedon digital
models. This is also commonly known as 3D printing and was till
recently usedonly for prototype making.

Advanced Robotics: While standalone robotic workstations are
already common place evenin Indian companies,advancedrobotics
use enhancedsensesdexterity, and intelligence to automate tasks or
work alongsidehumans.

Industrial Internet of Things (IIOT) : It broadly is a network of
sensors and actuators for data collection, monitoring, decision
making and process optimization over internet infrastructure with
appropriate security measuresallowing integration.

Augmented Reality : It is a specialform of virtual reality in which an
immersive, interactive 3D - computer generated environment is
blended with the real world and is experienced through normal
vision or a video link (usually through transparent glasseson which
computer graphicsor data are overlaid).

Figure 2: Four Most Important Advanced Manufacturing Trends
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2.2. Advantages of Advanced Manufacturing Trends

Each of these advanced manufacturing trends described earlier has theirwn advantages. The
trends like additive manufacturing and advancd robotics have higher impact on manufacturing
processes while agmented reality and IIOT have impachtcross business processes.

Advanced

Manufacturing
Trends

Key Advantages of Advanced Manufacturing Trends

Additive A Manufacturing intricate shapes
Manufacturing A Reduced inventory and logistics cost
A Increase in plant productivity and quality consistency
Advanced Robotics A Greater flexibility in choosing different product mix
A Reduction inlabour cost

Augmented Reality A Quicker/error freeffirst -time-right servicing of customer assets

A Driving operational efficiency by reducing production downtime
A Information on how customers use your product
A Increased factory visibility for quick decision making

Industrial Internet of
Things (1IOT)

Figure 3: Key Advantages of Advanced Manufacturing Trends

—99

With increasing cost pressures and reducing product life tirr
advanced robotics will offer greater flexibility in productior
through reduction in switch over or setup cost. This will enab
companies to respond to market demand quicker dameduce
inventory carrying cost

Mr. K Sreekumar, Vice President
Larsen & Toubro Ltd.
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Advanced Mandacturing Trendsz An
Industry Perspective




3. Advanced Manufacturing Trends z An Industry P erspective

FICCI and Tata Strategiconducted a survey for business leaders (including board members,
CXOs and other senior leadership) of more than 50 leading engineering companies in Indihis

is a first of its kind of arvey for the Indian manufacturing industry. The survey aims to
understand relevance of the advanced manufacturing trends for the Indian manufacturing
sector and its readiness to adopt them. It also highlights drivers and restraints for adoption and
thus recommends imperatives for the stakeholders. To ensure that the respdent sample is
representative of engineering industry, a diverse set of respondents has been included

By revenue By sub-sectors By ownership
Others, 4%

Electronics,
10%

Family
Owned,
23%

Large (More
than 1000 Small
Cr), 31% (below 250
Cr), 43%

Heavy Engg.,
29% :
Indian
Foreign Corporate
Corporate , 57%
, 20%

Light Engg?,
57%

Medium

(251-1000
Cr), 26%

Figure 4. Distribution of Survey R espondents

2 Light Engineering Includes Automotive Components
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3.1. Relative Importance of A dvantages

Though advantages of the advanced manufacturingends are well known, various companies
perceive them differently. Multiple factors like company size, business model, operational
complexity, key markets etc. play a huge role ilEl Of ET ¢ Al I PATUGO DPAOA
AAOAT AAA 1 AT OEAAOOOET ¢ OOAT AO8 4EA OOOAU AAB
importance of the advantages of the advanced manufacturing trends for their businesse

Improving plant productivity and quality are critical for industry

The surveyindicates that almost 70% of the respondents consider productivity improvement
and quality consistencyasthe most important advantage Reducing production downtime was
rated high by the second largestnumber of respondents signifying leadership concern at not
being able to sweatssets to their maximum potential.

% of respondents rating 5 (out of 5)most important
0% 10% 20% 30% 40% 50% 60% 70% 80%

Increase in plant productivity and quality
consistency

Driving operational efficiency by reducing
production downtime

Quicker/error freeffirst-time-right servicing of
customer assets

Reduced inventory and logistics cost
Reduction in labour cost
Greater flexibility in choosing different product mix

Information on how customers use your product

Increased factory visibility for quick decision
making

Manufacturing intricate shapes

Figure 5: Importance of Advantages in Indian Manufacturing

Around 40% of the respondents have identified poviding first time right servicing of customers
assetsas the most important advantage signifying rising importance of service as a critical
business success factor. In fact, wordlass companies across the globe have already
undertaken A OEE £O0OEHOA O AEIOAOOOAA APDPOI AAES O1 OAl
focus on providing service or solution with or without the product at its core. One of the most
guoted examples in this field ighe shift that GE has mad in its wind turbine business

s o~ A o~ N oA A N oz 0~ £ A

Lessthan 20% of the respondents consider O1 AT O EAAAODOOET C afdnigoBaktA OA
AAOGAT OACA ET AT T PAOEOIT O xtnb &£ O OOAAGAAA
adoption of additive manufacturing will be primarily driven by its benefit to reduce inventory

and logistics costrather than ability to manufacture intricate shapes Similarly for 11OT, less

than 20% of the respondents consider its benefit to provide OET AOAAOAA AEAAOI OU
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NOEAE AAAE @Edohparédid ETn®s £ O OAOEOET C 1 PAOAOGEIT I

DOl AGAOGET 1. Ths abilityddipkade operational efficiency will be the primary driver
for adoption of IIOT.

GE has joined hands wi global energy giant E.ON to ensur¢hat E.ON optimally
produceselectricity to meet demand. GE hasiadea shift from an equipment provider to
a partner that provides services such agonducting analytics and simulation on live data
from the wind farm and proposes ways to optimize operations.

This arrangement has led taa reduction in purchase of wind turbines by E.ON from GE,
but GE has foundh new source of revenue through servicing and optimizingvhich more
than makes up for the lost product sales revauie.

Source: Harvard Business Reviev

Al

Heavy engineering focuses on customer usage pattern

Apart from productivity and operational efficiency, majority of the survey respondents from
heavy emgineering companies have ratedhe need for Quicker and first time right servicing of
customer asset§ E Eil éodgarison to light engineering firms This can be attributed to
customers of heavy engineering companies expecting maintenance services for their product.

=—¢—Heavy Engg=—=Light Engg: Electronics

Increased factory visibility
for quick decision making

Increase in plant
productivity and quality

consistency
Quicker/error freeffirst-
time-right servicing of
customer assets
Driving operational
efficiency by reducing
production downtime

Manufacturing intricate
shapes

Reduction in labour cost

Greater flexibility in
choosing different product
mix

Information on how
customers use your
product

Reduced inventory ane
logistics cost

Figure 6: Most Import ant Advantage by Sector - % of respondents rating an advantage 5 (of 5)

On the other hand, he regponses from electronics sectoindicate a unique focus on the ability
to adapt to changing demand by being flexible in choosing different product mix. This is a
reflection of changingdemand scenario. Eectronics products like mobile phones have shelf life
as low asthree months and hence manufacturers feel a need to have a fast responding
manufacturing setup.
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Medium & large firms put more focus on better servicing of customer assets

—d—Small —ii—Medium Large

Manufacturing intricate
shapes

Information on how
customers use your
product

Increase in plant
productivity and quality
consistency

Reduced inventory and

i Reduction in labour cost
logistics cost

Driving operational
efficiency by reducing
production downtime

Increased factory visibility
for quick decision making

Quicker/error freeffirs
time-right servicing of choosing different
customer assets product mix

Figure 7:- T OO0 ) I BT OOAT & ! A OAiudArespondenhis rafig@ih adv@ntad B @f 5)

Importance also differs by the sized of the organization (annual turnover). Medium & large
companies have put moreon focus better servicing customer assed &s compared to small
companies. Operational efficiency and reducing downtime was recognized as relativatyore
important advantageby medium & large firms than by small firms.

3.2. Readiness of Indian Manufact uring Sector

The study found that therespondents differ on whether the selected advanced manufacturing
trends are relevant to them The responses vary by size of firm, subector, ownership type and
So on.

H Relevant ®m Not Relevant

%)
= 35%
© S
2 -
o Ss~o
S -
(]
9 N
2 53% p
S
S
HoT Additive Advanced Augmented
Manufacturing Robotics Reality

Figure 8: Relevance of Advanced Manufacturing Trends

3 Classification of firms by annual turnover [NR Cores): Small (<=250), Medium (2521000), Large (>1000)
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90% of the respondents felt
that at least one of the four m Relevant m Not Relevant
advanced manufacturing
trends is relevant. 75% of the
respondents believe that the
IIOT is the most relevant
trend, followed by 65%
vouching for Additive
Manufacturing and 53% for
Advanced RoboticsOnly 18%
of the respondents believe
that Augmented Reality isa
relevant trend.

% of the respondents

Figure 9: Relevance of Advanced Manufacturing Trends

Approximately 2 out of 3 large companies find advancechanufacturing trends relevant to their
business as comparedo only 1 in 2 small companiesThe leaders of the larger companies with
global exposure and access to technology could have higher awareness and appreciatibthe
advanced manufacturing trends, resultiig in higher expressed relevance ttheir operations.

More than 90% of respondents are aware of advanced manufacturing

o o 2%

consiceredor [ EEON B
> | Already Adopted Lo 22%
3 29% -
% Witnessed o700 35% -
s demonstration . - 41%
(@)
(=
g 41% g
g Read about it G .
= o . 35%

Not Familiar s, B 12%

HoT Advanced Additive Augmented
Robotics  Manufacturing Reality

Figure 10: Familiarity of Advanced Manufacturing T rends

Traditionally manufacturing was an inward looking function with production managers
focussed on maximizing resource utilization. Howesr, with increasing exposure toglobal
practices and availability of immense knowledge throughthe internet, Indian companies areup
to date with global trends. More than85% the respondents are aware ofthe advanced
manufacturing trends especially [IOT, alvanced robotics and additive manufacturing.
Augmented reality is yet to find its placein specific industrial applications; consequently more
than 35% of the respondentsare unaware of augmented eality.

Of therespondents that are aware ofadvanced manufacturingtrends, half of the responderts
have only read about them, but the other half have experienced a technology demonstration or
have already participated inimplementation of the technologies.
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The study also shows a correlation between familiarity andhe relevance of trends. Of 10% of
OEA OAODPI 1T AAT OO OEAO AEAT 8O0 EAET A AAOAT AAA
~50% were unfamiliar with the most of these trends; while remaining respondents had only
basic familiarity through secondary research materials like aws articles, reports and seminars.
Also, the expressed relevance is higher for large companies tharfor medium and small
companies. This could also be due to higher familiarity of executives from the larger companies
to advanced manufacturing trends.

~10% of respondents have already adopted advanced manufacturing , ~80%
plan to adopt by 2020

Indian industry has already initiated the adoption

of advancedmanufacturing trends. Currently, 1 in
10 respondents have indicated that they have
already adopted one of the advanced manufacturing <1 Years,
trends. It is clear that Indian manufacturing ) 16%

recognizes value of adanced manufacturing. In
fact, ~60% respondents who have not adopted
these trendsare planningto adopt the same inthe
next 3 years. It is estimated thatlose to 90% of the
industry would have adopted advanced

manufacturing by 2020. Figure 11: Time Horizon for A doption

IIOT is undoubtedly the most talked about trend Alsothe global leaders ke GE, Siemens, and
Hitachi are developing products and ecosystem for [IOT. Consequently, [IOT has witnessed
higher consideration for adoption amongthe advanced manufacturing trends i.e. 2% (Figure
10). On the other hand, augmented realitys considered for adoption by ameagre 2% of the
respondents (Figure 10) which could be attributed to low awareness of augmented reality as
compared to other trends.

Large & medium sized firms lead the adoption

Large and mediumsized companies with m Not Adopted ® Adopted

their larger resource pools and exposure Large
to global markets have initiate d adoption (>1000 Crs.) -

of the advanced manufacturing trends. Medium
About 1 in 6, large or medium sized (250-1000Crs.) -

~
< |

companies havealready adopted advanced (<255f852|:|rs) 97% 3%
manufacturing while small companies '

show almost noevidence ofthe same Figure 12: Adoption by Turnover
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Heavy engneering prefer s1lOT while light eng ineering chooses additive
manufacturing

Heavy engineering sector showe particularly high
adoption of IIOT. 19% of the respondens from
heavy engineering have either considered or
already adopted I1IOT. Moreover, none were
completely unfamiliar with 11OT.

Considered Read about it

or Adopted

One of thereasonsfor higher adoption is that the
heavy engineering firms generate significant
revenue from after sales servicesand spares As
IIOT helps them gain information about usage
patterns, enabling them to provide more effective
after-salessupport resulting in higher revenues.

Witnessed
Implementation

Figure 13: Familiarity of IIOT for Heavy
Engineering Firms

—99

The industrial internet of things can help companies develop
completely new business model centred on services. This could «
up opportunity for companies to access new customer segme
and revenue streams. [IOT empowers companies to deliver quic
error free andfirst time right service to customers

Mr. Dinesh Singh, Vice President & Chief Strategy Officer
Voltas Ltd.

Light engineering firms have shown
inclination towards adoption of additive
manufacturing. 17% of these firms have
either considered or already adopted
additive manufacturing. A further, 31% of
the respondents have witnessed actual 38%
implementation. This interest is driven by

the need for manufacturing complex Read about it

products with intricate shapeswhich would
be difficult to produce using conventional
manufacturing processs.

—99

3D printing is making quick irroads into every indusy possible
particularly for new product developmenbut still remains to be fully
exploited to its core free offering the customisation & complexity!
We see arend of industry going for more of testable working
prototypes from earlier expectation of look arfeel.

Considered
or Adopted

Not —
Familiar

Witnessed
Implementation

Figure 14: Familiarity of Additive
Manufacturing for Light Engineering Firms

Mr. Guruprasad Rao, Director
Imaginarium India Pvt. Ltd.
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