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INDIA’S PROSPERITY DYNAMICS
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INDUS 
CIVILIZATION

Alexander

INDUSTRIAL AGE 
- REVOLUTION IN 

WEST

Thrust for 
Industry Growth

(Services)

Economy 
Revival 
(1991)

• Sc. Thoughts 
• Knowledge
• Civilization
• Society
• Agriculture
• Happiness

KEY DRIVERS FOR            
ECONOMIC DEVELOPMENT

- Manufacturing 
- Services
- Agriculture

INDEPENDENT INDIA

~ 5000 yrs 20201947

AGRICULTURE AGE 
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Vision 
2020

RISING 
POPULATION

( )Happiness

Rich Availability of:
• Natural Resources

• Biodiversity

• 580 mn Youth
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TECHNOLOGY POWER THRU’ VISIONARIES

HJ Bhabha Dr. Sarabhai Dr. Kalam

WORLD 
SCENARIO

Prof. DhawanSam PitrodaMS Swaminathan V. Kurien

Wars                                              
Indo-Pak (1947, 65 & 71)

Agriculture Milk Communication Nuclear Space Aerospace     
& Defence

Aerospace

• Industrial Revn.

• Two World Wars 

• Weaponisation

• Nuclear Bombing 

• Emergence of  
Two Superpowers

• P5 nations

Technology Gap 
(> 20 YRS)             

Impediments

• Poverty

Walchand

JN Tata

Desperate need for 
import of weapons

Indo Pak (1947, 65 & 71)             
Indo-China (1962)

GOAL

Become a Powerful Nation              
(Economic &                      

Military Strength)

1947 …… 70s ….

P5 nations

• Emergence of UN 
Security Council

• Famine  
• Heavy brain drain

• Entering into high 
tech. sectors by Govt.

• Emergence of Industry 
Both Public & Private

• Dev. Thru’ Five Year Programme

• Establishing PSUs for Technology 
Transfer & Prodn.

• Mission Mode Programme           
(Green & White Revn. etc.)

• Growth in Private Industrial Sector     
in the last two decades

NEW SPACE                      
MISSIONS

ARYABHATA
IRS

ASLV
PSLV

INSAT

HYPERPLANE

BRAHMOS

GSLV
Hypersonic 

Cruise Missile

GRADUAL GROWTH OF MANUFACTURING SECTOR

Arihant

SCIENCE & 
TECHNOLOGY               

IN INDIA

AGNI

PARAM 500 GFLOP

SLV-3

PRITHVI

ALH

RAX

MBT

PETA FLOPS

LCA (TEJAS)

943.5 Mn  Connections      
(Fixed & Wireless)

SUPER COMPUTERS

Pharma Hub 
(Mkt. Size $16 bn)

S/W STRENGTH & 
SUPER COMPUTERS

IT & ITES
Rev. $108 Bn 

Defence: $35 Bn

Arihant

SECOND GREEN 
REVOLUTION

POWER GEN.
Present:         
5500 MW 
Target:              

40000 MW

Target: 400 MT

100 GFLOP0.1 G FLOP SUPER 
COMPUTER

500 MW FAST 
BREEDER REACTOR

2010 20202000199019801970

SUPER COMPUTERS

GREEN 
REVOLUTION

WHITE 
REVOLUTION

MAPS WIND ENERGY SOLAR POWER
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HURDLES IN THE PATH OF DEVELOPMENTHURDLES IN THE PATH OF DEVELOPMENT

OUR TALENT PUT TO  
USE TO DEVELOP 
TECHNOLOGY & 

SYSTEMS

LOW 
TECHNOLOGY 

SYSTEMS 
EXPORTED

HIGH TECH. SYSTEMS 

DEVELOPED COUNTRIES

LACK OF CONDUCIVE 
ENVIRONMENT FOR

DRAIN OF VALUABLE 
RESOURCES TO

UNDER CONTROL

GLOBALIZATION,        
WTO, IPR & PATENTS 

BRAIN  
DRAIN

RESOURCE 
DRAIN

CONTROL REGIMES,                        
TECHNOLOGY DENIALS & SANCTIONS

CONTROL REGIMES,                        
TECHNOLOGY DENIALS & SANCTIONS

MNC based 
R&D Labs

ENVIRONMENT FOR 
HIGHER LEARNING,                                        

HIGH TECH RESEARCH                               
& INDIGENOUS 
PRODUCTION

RESOURCES TO 
IMPORT SYSTEMS AND 

TECHNOLOGIES TO 
MEET IMMEDIATE 
REQUIREMENTS

DEVELOPING COUNTRIES
(INDIA)

Manufacturing Competitiveness is the Game Changer for India

SELF RELIANCE IN DEFENCE THROUGH SYNERGYSELF RELIANCE IN DEFENCE THROUGH SYNERGY

REVERSE               WEALTH            
THROUGH EXPORTS

NATIONAL  SELF-RELIANCE 
MISSION

High-end R&D 
Collaborations

Joint 
Ventures

•Defence Strategy Doc.

•Defence Export Policy

ACADEMY

COMPETITIVENESS

BRAIN DRAIN

INDUSTRY

DRDO

SYNERGY
• HIGH TECH RESEARCH
• WORLD CLASS LABS

R&D AND GLOBALLY 
COMPETITIVE PRODUCTS

STRONG ADVANCED  
TECHNOLOGY BASE

THROUGH EXPORTS
Military 
Industry 
Complex

Tech. 
Business 

Incubators

COMPETITIVENESS

ENHANCED SELF-RELIANCE          
+ EXPORT

STATE OF THE ART 
MILITARY SYS.

INCREASED 
INDUSTRIAL OUTPUT
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COST 
EFFECTIVENESS

PRODUCT
EXCELLENCE

- Performance 

• Newer 
Technologies

• Quality 
Procedures &

• Continuous 
improvement 
of product 
effectiveness

• Effective Life 

DIMENSIONS OF COMPETITIVENESS

- Product 

CUSTOMER 
DELIGHT

DELIVERY IN TIME 
(DIT)

Performance 
- Quality
- Reliability

Procedures & 
certification

Cycle Mgmt.
• Value Engg. & 

Cost control 
measures

oduct
upgrades

- Required Quantity
P d i d d

• Production Infrastructure 
• Trained manpower
• Contractors Management
• Enterprise Resource Planning & 

Supply Chain Management

Production on demand

70

80

90

100

ACHIEVING COMPETITIVENESS IN                
DEFENCE AND AEROSPACE SECTOR
ACHIEVING COMPETITIVENESS IN                
DEFENCE AND AEROSPACE SECTOR

90 
95 100

80 

10

50

20
5 5

10

20

30

40

50

60

10

50 

10 

10 5 5
Specification     
& Technical 
assignment

Design Process & 
Manufacturing 

Servicing Customer 
Feedback and 

Product  
Improvement

0

Product Life Cycle
Value Addition Quality Improvement

DESIGN & MANUFACTURING ARE POWERED BY INDUSTRIAL 
INFRASTRUCTURE & SKILLED HUMAN RESOURCE

Production
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TECHNOLOGY KNOWLEDGE IN PRODUCT REALIZATIONTECHNOLOGY KNOWLEDGE IN PRODUCT REALIZATIONTECHNOLOGY KNOWLEDGE IN PRODUCT REALIZATIONTECHNOLOGY KNOWLEDGE IN PRODUCT REALIZATION
• RESEARCH
• DEVELOPMENT
• TECHNOLOGY TRANSFER
• TECHNOLOGY ABSORPTION
• PRODUCTION

• TECHNICAL PERFORMANCE
• QUALITY
• COST EFFECTIVENESS

ROUTE ‘A’ LICENCE PRODN • LIMITED KNOW-HOW &ROUTE ‘A’ LICENCE PRODN
(?)                       

FABRICATION DRAWINGS

PRODUCTION PROCESS                                              

ROUTE ‘B’ INDIGENOUS R&D
DESIGN & FABRICATION                                       

R&D

AA

BB

+

+

LIMITED KNOW-HOW & 
KNOWLEDGE ACQUISITION

• HIGH LIFE CYCLE COST

• INDUSTRIAL GROWTH ONLY IN 
LOW TECH AREAS                                                     

• KNOW-HOW & KNOW-WHY                     
KNOWLEDGE ACQUISITION
(In spite of MTCR)

• GROWTH OF MAIN & ALLIED 
INDUSTRIES IN HI TECH AREAS

COMPETITIVE INDEX 
RELATIONSHIP

BB

CC

M
IG

 2
1

A
G

N
I

TIME

PRODUCTION PROCESS
R&D

BB+ INDUSTRIES IN HI TECH AREAS
• LONGER PROJECT DURATION 
DUE TO TECH. COMPLEXITY

ROUTE ‘C’ TECH. COLLABO-
RATION IN SELECTED AREAS 
OR JOINT VENTURE
INDIGENOUS R&D +
LIMITED COLLABORATION

• SHARING OF DEVT EFFORT 
• FASTER REALISATION 
• LARGE SCALE INDL. PARTICI-
PATION & MISSILE INDUSTRY 
CONSORTIUM (PUB & PVT)

• PRODUCT LEADERSHIP AND 
GLOBAL COMPETITIVENESS

CC

AAA
B
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h
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••ResourcesResources
••CapabilitiesCapabilities

•Resources
•Capabilities

TECHNOLOGY COLLABORATION PARTNERSHIPTECHNOLOGY COLLABORATION PARTNERSHIP

DRDO  
(50.5%)

NPOM 
(49.5%)

IndiaIndia RussiaRussia

IGA Signed on 12 Feb 1998

JVJV

pp
••Core CompetenciesCore Competencies

Capabilities
•Core Competencies

PROCESS STOCK
(RUSSIA)

 RAMJET
 SEEKER
 BOOSTER

PROCESS STOCK 
(INDIA)

 INS
 OBC

Joint Design, 
Development, 

Manufacture and 
Marketing

IGA Signed on 12 Feb 1998

BRAHMOS SUPERSONIC CRUISE MISSILEBRAHMOS SUPERSONIC CRUISE MISSILE

 BOOSTER FCS 
 PLATFORM SYS.
 TEST & EVALN.

COMMON SYSTEMS
Airframe, Warhead, S/w

Marketing
(MIND TO MARKET)
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MULTI TARGETMULTI PLATFORM

Aircraft

BRAHMOS UNIVERSAL MISSILE SYSTEM

SPECIFICATION
Range : 300 Km
Speed :  3 Mach Frigate

MULTI TRAJECTORYSubmarine 
Silo

Vertical Launch

High  altitude trajectory

Low altitude 
trajectory

290 km

Command 
Centre

Corvette

Ammunition Dump

Naval Warship
Mobile Autonomous 

Launcher

Inclined Launch

- SNOW/MOUNTAIN

- DESERT

- TROPICAL

DIVERSE ENVIRONMENT

Bridges

Airbase

Railway Yard

ONLY OF ITS KIND IN THE WHOLE WORLD

BRAHMOS PRODUCTS BY TAMIL NADU INDUSTRIES

Power 
Supply 

Unit

Metallic Parts

Electronic Packages               
(Data Patterns)

Launcher (BHEL)

FCS RTS

Rubber Parts                   
(Aerospace Engineers, Salem)   

MOBILE AUTONOMOUS LAUNCHER
Batteries (HEB)

Precision Machining Facility

(L&T)

Missile Industry Complex consists of 205 Pub-Pvt Industries
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EVOLUTION OF                      
WAR WEAPONRY

LAND, SEA

AIR, 
UNDERWATER

SPACE &                         
DEEP SEA

INTELLIGENT & 
AUTONOMOUS SYS.

New Weapons 
& Platforms

B2 BOMBER
SPACE BASED SYSTEMS

High Technology 
Systems

War Between Tipu Sultan,                
Prince of Mysore, India and the British 

1792 AD, Srirangapatnam, India

L=250 mm; D=60mm; Range:900 m
Guider: Sword Blade (1m)

WORLD’S FIRST WAR ROCKET
(I di 1792 AD)

Network Centric

Platform Centric

First Air Plane

First Tank

First Warship 

AAMS &

ASMS

ANTI MISSILE 
DEFENCE

MIL SATS & ASATS

• Supersonic Cruise Missile 

• Precision Strike

• Kinetic Energy Weapons

HPM & EW

I-WORLDWAR -II GULF WAR I&IICOLD WAR

Early Warfare

(India, 1792 AD)

Human Centric

p
Made of Steel

First 
Submarine

World’s 
First 

Guided 
Missile

World’s  
Best 

Supersonic 
Cruise 
Missile

Subsonic 
Cruise Missile

NUC SUBMARINE

Anti Tank Missiles

1900 2000

SLBMS / SLCMS

• Kinetic Energy Weapons

• Cyber Warfare

SUDHARSHAN CHAKRA
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DEFENCE SYSTEM REQUIREMENT FOR NEXT 5 YEARS

Plat form Spending ($bn) Main orders expected

Air Combat / 
trainer

26.3 Medium multirole combat aircraft and other fifth-generation aircraft, Mirage 
upgrade, MiG-29 upgrade, Jaguar engine upgrade, basic trainer

Support 15.8 Transport aircraft, aerial tankers, long-range maritime patrol aircraft, 
midrange maritime reconnaissance aircraft, Phalcon AWACS, mini AWACS

($150 Billion Business)

Rotary 9.1 Light-utility helicopters replacing Chetaks for Navy, multirole helicopters for 
Navy, attack, heavy lift, light utility, light combat

LAND Fighting Veh. 15.8 Arjun main battle tank (MBT), T-90 MBT, light tank, futuristic ICV

Artillery 4.2 155 mm towed guns, 155 mm ultra light guns, 155 mm self-prop. tracked 
guns, 155 mm self-prop. wheeled guns

Missiles 3.4 Antitank missiles, CBU-105 sensor-fuzed weapon, short- to medium-range 
SAM, Agni-V, MICA

Infantry Sys 1.1 Futuristic Infantry Soldier as a System (eg, weapons, helmet, visor, clothing)y y y y ( g, p , , , g)

SEA 20.8 A/c carrier: P-71; Destroyer: P-15B; Frigates: P-17A &17B; corvette: P-28A

46.7 Nuclear: Arihant follow-on, Scorpene, P-75I, spl midget

4.1 Landing platform dock, landing ship tank, landing craft utility

C4I2SR 0.3 Navy 3-D radar, radar-jamming integrated electronic warfare systems

Source: Literature search; McKinsey analysis

BUY 
(IMPORT)

- Outright purchase from foreign vendor
- Offset min 30% of contract value 

SHAPING THE PROCUREMENT POLICY BY GOVT.SHAPING THE PROCUREMENT POLICY BY GOVT.
TOWARDS SELF-RELIANCE

(Offset helped the participation of a large 
number of medium scale industries)

DEFENCE 

PROCUREMENT 

POLICY 2013
BUY & MAKE 

(INDIA)

• Systems developed by a 
foreign industry & technology 
provided for production by 
Indian Industry (at least 50% 
should be Indigenous content)

MAKE 
(INDIA)

- Prodn. of strategic, Complex & Security 
Sensitive Systems. (No possibility of import)

- Systems designed, developed and produced 
indigenously (DRDO + Industry or Consortium 
of Industries or One Industry)

- Systems jointly designed, developed & 
produced under JV (e.g. BrahMos) – Mind to 
Market

Increased participation 
of industries



9

DEFENCE SYSTEM REQUIREMENT FOR NEXT 5 YEARS
($150 Billion Business)

Source: Defence Service Estimates, MOD; Economic Survey 2009–2010; Report of the 13th Finance Commission (2010–2015); Union Budget of India; McKinsey analysis

Intergovern‐mental
w/o offsets

Buy (Indian)
or make

Buy and
make (both)

Potential  order spend 
eligible for offset

Offset
Potential

Total
spending

Offset Opportunities for Manufacturing

Types of offsets 

More than $100 Bn available for 
Indian Manufacturing sector

DEFENCE R&D CAPABILITY BUILD UP & PRODUCTION

Production values of Systems (Inducted & Under Induction) by DRDO

SYSTEMS Cost (Rs. In Crores)

Inducted Under Induction Total

Missile Systems 4668 60606 65273

1958                   1970             1980        1990              2000                         2010

Missile Systems  4668  60606  65273 

Electronics and Radar Systems  7606  21514  29120 

Advanced Materials & Composites  3505  139  3644 

Armament Systems  8304  4340  12644 

Aeronautical Systems  3049  23700  26750 

Combat Vehicles & Engg Systems  12686  8237  20923 

Life Sciences Systems  247  286  533 

Naval Systems  873  330  1203 

Total  40940  119150  160090 

Rs.160000 Crs worth Products;  22,53,500 man years job created
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DEFENCE INDUSTRYDEFENCE INDUSTRY

`

 Aerospace  

- Civil & military aircraft systems and 
components, missiles, UAVs etc

OPPORTUNITY AREAS

components, missiles, UAVs etc

 Structures  

- Launchers, Bridges etc

 Software related to Aerospace & Defence

 Electronics  

- Military avionics electronics etc

 Maintenance, Repair & Operating Supplies             

- Maintenance opportunities for Defence Sys.
including aircraft

 Materials    

- Aerospace & Defence standard materials

GLOBAL OPPORTUNITIES

1
Hi hs

Sectors with highest total growth 
potential

Unmanned Systems1

2 Force Protection
1

2

36

9

5

8
7

4

2
High

(>10%)

C
A

G
R

 f
o

r 
V
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ti

ca
l M
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ke

ts

Medium
(5-10%)

Military Airlift3

Combat Aircraft4

5 Land Combat Systems

6 Soldier Modernisation

7

8

Strategic & Tactical Comms

Training and Simulation

20
Source: Frost & Sullivan

Small 
(<$2 billion) 

Large
(>$5 Billion)

Annual Market Size of Vertical Markets

Low
(0-5%)

Medium
($2-$5 Billion)

9 Command and Control

CAGR is calculated from 2008 - 2012 

1 Counter-IED

2 Counter Rockets and Mortar
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BEML, 
Palakkad

BEL;
Ship Yard

CVRDE;
HVF;
Data 
Patterns

IAF Air Base

BHEL, 
RanipetTAMIL NADU 

CAPABILITIES

KEY INDUSTRIES SAIL;
Aerospace 
Engineers

HEB ; 
HAPP; 
Ord. Fac

L&T

 Aerospace & Defence            

(CVRDE, HVF, BEL, BHEL)  

 Kattupalli Ship Yard                

(TIDCO & L&T JV)

 Steel Complex (SAIL, TISCO)

TISCO
INS KATTABOMMAN

 Special Economic Zones, IT 

Parks, Industrial Corridors

 760,000 MSME Industries

Huge Aerospace & Defence Market is available. Opportunity is knocking our doors.
To avail Tamil Nadu Industries should cater themselves to utilise

Core competencies of TN for Industrial Buildup

• Highly Skilled and Efficient Human 

Resource (Ranks no.1 in India)

• Matured Manufacturing sector with

HUMAN DEVELOPMENT RADAR

Matured Manufacturing sector with 

Govt.’s thrust on manufacturing

• Industrial Parks, MEPZ, SEZs with 

supporting infrastructure

• Research institutions                              

- Space & Defence  

Academia : IIT NIT Universities

National 
Average

- Academia : IIT, NIT, Universities

Thrust areas in “VISION 2023”
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TITANIUM SPONGE PROCESSING TECHNOLOGY

PROPERTIES

• High Strength to Wt. Ratio
• Superior Corrosion 

Resistance
• Exceptional Erosion 

Resistance

Reproducible at 1.0 kg
Currently scaling up to 5.0kg

500T Titanium Sponge Production Plant is  
now operational in Kerala (DMRL Tech.)

Resistance
• Low Thermal Co-efficient 

of Expansion
• Superior Biocompatibility ELECTROCHEMICAL PROCESS

Plasma arc source

Metal Production Plant (Inside View)

Ingot 
molten 
pool

Ingot being 
pulled down

Melting 
Hearth

TN Mineral Availability: 5,000,000 T. 

Plasma Arc Melting

AEROSPACE & DEFENCE INDUSTRY COMPLEX 

• Proposed Aero Park at Chennai 
can become Industrial Complex

• Existing skills of auto Industry will 
complement the Aviation in 
utilizing highly skilled & qualifiedutilizing highly skilled & qualified 
manpower

• UAVs, Civil aircraft – Production 
and Maintenance opportunities

• Existing IT Skills can be utilized for 
CAD & CAM

• Deposits of Titanium ore – highly 
used in aerospace industry

• World-class research facilities to 
be tapped for industrial appln. 

• An alternative to Bangalore as an 
aerospace hub 

AEROSPACE INDUSTRIAL COMPLEX                                            
– Comprehensive solution for space & defence sectors
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R&D CENTRE IN AIRCRAFT MAINTENANCE

• Aircraft Maintenance Management

• Maintenance Network

• Electronic Documents 

• Computer based training

• New generation Training Tools 
(Simulation tools, Virtual Reality  
with Virtual aircraft)

R&D CENTRE IN SMART MANUFACTURING

• Micro machining technologies

• Automated Process Design & Simulation

• Automation, robotics & intelligent 

manufacturing systems

• Model Driven Virtual Prototyping

• Common Globally Shared Product Data

• Computer aided manufacturing

Less Production Costs, Better Quality & Higher Profits

• Flexible manufacturing system

• Modular Manufacturing Equipments

• Self Diagnosis/ Healing Machine Tools

Modular Jigs Jig-less Assembly
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Facilitating growth in industry and services through  
Industrial Complex Clusters

ADVANTAGE - STATE

- Desire for more knowledge 
- Skill oriented employment
- Strategic Plan for Infra. Devt. 

NRI Investment
Possible Industrial Climate (Thru’ 

Tech Parks & SEZs)
Strong manufacturing sector & 

raising Services sector

Industrial 
Complex 
Clusters

Aero & Defence Cluster
Centred around 

Dharmapuri / Thoothukudi 
/ Tirunelveli

Small Armament Cluster
C t d d T i h

Electronic / 
Engineering  Cluster

Naval Cluster
Kattupalli Ship yard, 

Ennor

• These sectors will have the potential to contribute further 
boost the state’s economy. 

• Growth in these sectors would throw up a number of job 
opportunities to the people in the state.

Centred around Trichy Coimbatore

aspillai@brahmos.com
www.aspillai.com


