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Companies are outsourcing and offshoring activities across the value 
chain – including Engineering and R&D

Marketing/Sales
Customer analytics
Market research
Outbound 
telemarketing
Sales graphic design
Loyalty program 
assessment

Customer Service
Customer Tier 1 support
Advanced technical support
Complaint resolution
Customer fulfillment
Dispatch support
Collections consumer & B2B

Operations
Order tracking services
Claims processing
Credit card processing
Airline reservations 
processing
Loan processing
Account mgmt
Securities processing

R&D/Product
Development/
Engineering

Clinical Research
VLSI design
DSP chip design
Avionics
CAE
FMEA
Simulations
EBom/PDM
Graphics
Vehicle build 
plans support
Prototype 
development

Purchase-To-Pay 
Transaction 
Processing
Strategic Sourcing
Category 
Management

Product 
Development/ 
Engineering

Product 
Development/ 
Engineering

Inbound 
Supply 
Chain

Inbound 
Supply 
Chain

Operations Operations 
Outbound 

Supply 
Chain

Outbound 
Supply 
Chain

Sales & 
Marketing
Sales & 

Marketing
Customer 

Care
Customer 

Care

ITIT

Financing and AccountingFinancing and Accounting

HRHR

HR Services
Payroll 
processing
Employee contact 
center
Benefits 
administrator
Recruiting 
administration
Employee data 
maintenance

Finance &
Accounting

Accounts payable
General ledger 
accounting
Fixed asset 
accounting
Accounts receivable
Cash management 

Technology Services
Software development
Custom applications maintenance 
& management
Hosting & maintenance
Customer technology support
Package/enterprise applications 
support & installation
Network infrastructure 
management

http://www.abb.com/global/abbzh/abbzh251.nsf!OpenDatabase&mt=&l=us
http://www.standardchartered.com/
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The study assessed global demand for offshoring engineering 
services to India along five sectors and four service offerings

Product and component design

Plant design 

Process engineering

Plant maintenance & operations

Hi- Tech/ 
Telecom

Automotive Aerospace Utilities Construction 
& Industrial 
Machinery

Service Offerings

Sectors & Sub-sectors

The Scope

Study was completed with India’s National Association of 
Software and Service Companies (NASSCOM)
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Global spend on engineering, research and development is 
projected to exceed $1 trillion by 2020

Engineering Spend By Sector
(2004)

Total = $746 BillionTotal = $746 Billion

Engineering Spend By Sector
(2020)

Total = $1,100 BillionTotal = $1,100 Billion

Automotive
19%

Aero
8%

Const./ 
Indus.

4%

Utilities
3%

Automotive
17%Aero

8%

Const./ 
Indus.

4%

Utilities
2%

Other
34%

Hi-Tech/ 
Telecom

34%
Hi-Tech/ 
Telecom

30%

Other
38%

Pharma
Chemicals
Technology
Industrial
Defense

Pharma
Chemicals
Technology
Industrial
Defense

Source:  Booz Allen Hamilton engineering spend database, World Investment Report; U.N. Developing Countries Report
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While growing, spend on engineering & technical services is under 
pressure to produce increasing returns

Top-line growth

Return on R&D investment

Product Development speed 
& efficiency

Higher margin / higher value 
products and services

Universal 
pressure to… Reduce cost

Strategic 
imperatives 
to…

Get access to high quality 
talent and capabilities

Cut time-to-market

Increase productivity 

Grow engineering capacity

Tactical 
opportunities 
to…

Get access to new markets

Provide direct support to 
customers and end users

Exploit government 
incentives

Strategic Drivers
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Today, about $15B of engineering services work is done offshore –
by 2020 it will be $150B

Offshored Engineering & Technical Services
(2004– 2020)
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Range

$225B2004 Offshored 
Engineering Services

Total = $10-15BTotal = $10-15B

India 
12%

Others* 
88%

CAGR
18%

CAGR
21%

$0

$50

$100

$150

$200

$250

2004 2008 2012 2016 2020

* “Others” includes all countries offering lower wages than high cost countries – includes Canada, Mexico, Eastern Europe, Brazil, ASEAN, and China
Source:  Booz Allen Hamilton engineering spend database and intellectual capital; World Investment Report; U.N. Developing Countries Report; industry and expert interviews
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As the supply base matures, processes of increasing complexity 
are being done offshore

AUTO SECTOR 
EXAMPLE

Source:  Booz Allen Hamilton engineering spend database and analysis

AUTO SECTOR 
EXAMPLE
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Today, cost is the primary driver of offshore engineering – with  
labor arbitrage of 50% or more

Fully-Loaded Hourly Engineering Rate 
Comparison

Total Effective Offshore Rate Build-Up
— India —

Coordination & 
Productivity 

Penalty

Fully Loaded 
Hourly Rate

$125

$100
$80

$70
$60

$45
Hourly 
Rate

80% 
Usage

50% 
Longer to 
Perform 
Tasks

Coordin -
ators 
Time

Project 
Leaders 

Time

Steering 
Committee 
Meetings

Total  
Rate

A&D 
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Potential Transition Inefficiencies

Hourly 
Rate

80% 
Usage

50% 
Longer to 
Perform 
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Coordin -
ators 
Time

Project 
Leaders 

Time

Steering 
Committee 
Meetings

Total  
Rate

$0

$10

$20

$30

$40

$50

Potential Transition Inefficiencies

US 
Industry

US 3rd 

Party
Offshore
Captive

India 3rd

Party

Source:  Booz Allen Hamilton interviews and analysis
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In time, the value proposition of offshoring is expected to shift --
lower costs will be complemented by more strategic value drivers

2006 2010 - 2015

Overall Offshoring Value Drivers Across Study Sectors
(2006 – 2015)

Lower cost will be less 
of a main driver in time
(96% for 2005; 70% for 2010-2015)
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17% 15%
6% 6%

96%

0%

20%

40%

60%

80%

100%

Lower Cost Market Access Quality of Supply Government
Incentives

Time to Market Support Customer/
End-user
Footprints

Increasing
Productivity

Growing Capacity

Source:  Booz Allen Hamilton interviews and analysis
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Companies have a wide array of options in building a global 
footprint for engineering and technical services

High Value Proposition

Medium Value Proposition

Low Value Proposition

Global Offshoring Supply Footprint
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Attractiveness Criteria 

India, China, and Eastern Europe are attractive sources of 
engineering services

5.1
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Engineering Offshoring Industry
India’s Overall Competitive Position vs. Competitors

(2005)

(1)  Countries scored based on weightings in country assessment framework 
(2)  Countries scored based on weightings to sectors in scope - proportional to the global offshored ES opportunity for that sector
Source:  Booz Allen Hamilton Resilience Report; World Investment Report; U.N. Developing Countries Report; Booz Allen intellectual capital and analysis

India Attractiveness Index = 6.0 • Workforce Size & Availability
• Training & Education
• Government Policy & Regulations
• Geopolitical Factors
• Workforce Cost & Competitiveness
• Language & Culture Compatibility
• Physical Infrastructure
• Domain / Industry Expertise
• Engineering Infrastructure

• Workforce Size & Availability
• Training & Education
• Government Policy & Regulations
• Geopolitical Factors
• Workforce Cost & Competitiveness
• Language & Culture Compatibility
• Physical Infrastructure
• Domain / Industry Expertise
• Engineering Infrastructure

Source: World Investment Report; U.N. Developing Countries Report; Booz Allen intellectual capital and analysis
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India offers a unique combination of attributes that will make it a 
viable and sustainable source for engineering

India’s Position Across Offshoring Value Drivers
(2006-2020)

4India offers high-quality talent pool1Increasing Productivity
4Corporations are setting operations for offshoring, and local markets1Support Customer
2The Indian government is working on incentives to attract FDI1Government Incentives

4India is one of the fastest growing markets in the world3Local Market
4India’s geographic position offers the possibility of a 24-hour cycle1Time to Market
4India offers an economic way of expanding technical capacity2Growing Capacity

4India has a vibrant and expanding supply base to support offshoring2Supply Base

4ITO helped develop delivery model and vendor base for offshoring4Delivery Capabilities

India’s talent pool is capable of meeting global standards

India dominates the talent pool needed to support offshoring 

India has one of the lowest labor costs

Discussion

2

4

4

India’s 
Position 
(2006)

4Quality of Talent

4Talent Pool

2Lower Cost

India’s 
Potential 

Position (2020)
Value Proposition

4India offers high-quality talent pool1Increasing Productivity
4Corporations are setting operations for offshoring, and local markets1Support Customer
2The Indian government is working on incentives to attract FDI1Government Incentives

4India is one of the fastest growing markets in the world3Local Market
4India’s geographic position offers the possibility of a 24-hour cycle1Time to Market
4India offers an economic way of expanding technical capacity2Growing Capacity

4India has a vibrant and expanding supply base to support offshoring2Supply Base

4ITO helped develop delivery model and vendor base for offshoring4Delivery Capabilities

India’s talent pool is capable of meeting global standards

India dominates the talent pool needed to support offshoring 

India has one of the lowest labor costs

Discussion

2

4

4

India’s 
Position 
(2006)

4Quality of Talent

4Talent Pool

2Lower Cost

India’s 
Potential 

Position (2020)
Value Proposition

Strong PositionWeak Position Strong PositionWeak Position

Source:  Booz Allen Hamilton interviews and analysis
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For example, India produces more than 200,000 engineering 
graduates per year 
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Number Of Engineers Graduating – By Major
(2003 – 2005)
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Aggregate Suitable* Graduate Talent Pool for 
Offshore ES & BPO 

Total = 4-6 MillionTotal = 4-6 Million

India
28%

China
11%

Thailand 5%

Poland 4%

Brazil 4%

Mexico 4%

Indonesia 3%

Turkey
7%

Philippines
8%

Russia
10%

18 Other 
Low 

Wage 
Countries

16%

Aggregate Suitable* Graduate Talent Pool for 
Offshore ES & BPO 

Total = 4-6 MillionTotal = 4-6 Million

India
28%

China
11%

Thailand 5%

Poland 4%

Brazil 4%

Mexico 4%

Indonesia 3%

Turkey
7%

Philippines
8%

Russia
10%

18 Other 
Low 

Wage 
Countries

16%

* Graduates with skills for direct employment in IT/BPO and ES (does not consider willingness and accessibility of talent)
Source:  NASSCOM reports, Booz Allen Hamilton intellectual capital
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China and other regions attractiveness as an offshoring location
continue to grow

Attractiveness as an Offshoring Base
(2005)Percent of Companies
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First Survey (2004)

Current Survey (2005)

Future Plans

China’s rise can be attributed to:
Market access/attractiveness
Manufacturing infrastructure
Fewer existing sites/vendors      
(Companies already have India 
operations, so fewer future plans)

Source:  Booz Allen Hamilton – Duke / CIBER Study
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As maturing offshoring locations move toward offering premium 
services, labor cost advantages are likely to diminish
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Example: India-US Projected Wage Rate Differentials*
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* Wage Rate Differential is calculated as (India’s Average Medium Skill Wage Rate / US Average Medium Skill Wage Rate)
Note:  Wage rates are fully loaded – include all benefits, office, hardware & software expenses
Source: World Investment Report; U.N. Developing Countries Report; Booz Allen intellectual capital and analysis
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The opportunity in engineering services offshoring market will 
attract many new, low-end entrants
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Offshored ES Market Position*

Domain Expertise vs. Market Position
Overall
(2005)

China
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Domain Expertise vs. Market Position
Overall
(2020)
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Low HighOffshored ES Market Position*
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China

Malaysia

Israel
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Emerging low cost competition 
that will attack India’s position 
at the low-end

Lo
ca

l i
nd

us
try

 &
 D

om
ai

n 
ex

pe
rti

se

Brazil

* Market position represents relative strength of the country’s position in market and considers factors like market share, sustainability etc., and accounts for captive and vendor models.  
Note: Charts are directional and position of data points estimated based on expert interviews and research; Scores for countries based on Booz Allen Country Assessment framework
Source:  World Investment Report; U.N. Developing Countries Report; Booz Allen intellectual capital and analysis
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Examples Companies

There are many companies who will contend for this future 
opportunity

Segment Description

IT Offshoots IT focused solutions – embedded electronics for 
automotive, avionics for aerospace, etc.

Pure Engineering 
Captives

Dedicated centers for international companies
Preferable for offshoring strategic activities

Independent 
Startups

Focused expertise in specific areas
Preferable for offshoring high-domain expertise/ 
customization required activities

US Transplants US-based engineering services providers which move to 
India for cost arbitrage

Upstream 
Offshoots of Mfg 

Companies

Companies whom the core business is manufacturing but 
leverage their manufacturing expertise to capture 
engineering services market share

Joint 
Ventures

Partnership between customer and engineering service 
provider to jointly share the investments and operational 
costs
Provides know-how sharing

Engineering & 
Mechanical 

Captives
Comprehensive solutions—design through manufacturing
Have deep domain experience and capability

http://www.neilsoft.com/index.htm
http://images.google.com.hk/imgres?imgurl=http://www.spacetools.com/tools4/space/images/logo/WiproTec.jpg&imgrefurl=http://www.spacetools.com/tools4/space/WiproTec.htm&h=428&w=364&sz=37&tbnid=Sdxmn3_Qn00J:&tbnh=122&tbnw=103&hl=en&start=2&prev=/images%3Fq%3Dwipro%26svnum%3D10%26hl%3Den%26lr%3D%26newwindow%3D1
http://www.gm.com/
http://www.philips.com/index.html
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Companies in many industry sectors are offshoring activities 
across the engineering value chain 

Detailed 
Design

Composite 
Structure 
Design

Compression 
and Shear 
Panel Design

Joints and 
Fitting Design

Cutouts and 
Doors Design

System 
Design

Harness 
Designs 

Piping & 
Routing 
designs

Design of 
Analog, digital 
& real time 
embedded 
systems

Conceptual 
Design & 
Detailing

Structural 
analysis & 

aerolasticity

Aerodynamic, 
thermal & CFD 

analysis

Load 
Assessments 

Surface 
Modeling

Solid 
Modeling 

FE Mesh 
generation

Dynamic 
analysis of 
aerospace 
structures, 
systems & 
components

Impact 
dynamics

Crack 
propagation 
(fracture) 
analysis

Damage 
tolerance 
analysis

Reliability 
(FEM, stress)

Aerodynamic 
Modeling

Non-Linear 
analysis (Crash, 
Contact-Impact)

Thermal 
analysis for gas 
turbine engine, 
components & 
systems

Viscoelastic 
analysis of solid 
propellant

Thermo-
mechanical 
analysis

External 
aerodynamics

Turbo 
machinery  flow 
simulation

Engine 
Performance & 
Cycle Analysis

Design 
evaluation 
and feedback

Re-Design

Reverse 
Engineering

Motion data 
calculations

Dynamic 
simulations

Motion 
simulations of 
moving parts

Rigid and 
flexible body 
dynamics 
simulations

Control 
performance 
and load 
evaluations

Landing gear 
simulations

Control 
surface and 
mechanism 
simulations

Life estimation 
study of 
components, 
systems and 
full aircraft

Life extension 
programs

Fracture 
mechanics/  
crack growth 
analysis

Virtual testing 

Tool & die design

Casting / structural 
fabrication / forging 
simulation

Precision machining 
simulations

Design of jigs & 
fixtures

Rapid prototyping

Process planning

Machine tool 
modeling

Ergonomic modeling 
& Shop-floor 
simulations 

Weight and 
manufacturability 
optimization

Manufacture and 
repair process sheets

Digital mock-up & 
Data for 
manufacturing 

Engineering 
Change 

Mechanism & 
multibody 
dynamism 

Structural 
Integrity & Life 

extension

Mfg 
simulations & 

Digital Mfg 

Aftermarket 
services

Airline 
maintenance, 
repair & 
overhaul

Repair 
process 
development

Application 
engineering

Specialized 
repairs for all 
engine 
hardware

Near term off-shored Long term off-shored

Aerospace Industry Example
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Engineering Offshoring offers a multitude of strategic benefits

EconomicEconomic

Quality PersonnelQuality Personnel

Reduced Time to 
Market

Reduced Time to 
Market

Dramatically lower direct employee costs — which are only partially negated by additional 
overhead expenses such as travel, telecommunications and training

Fully loaded cost differential of 50-60% between East Asia and US or Europe — Cost 
differentials will not disappear over the next years

Serve local demand — play in emerging markets

Engineers are utilized for design services and design support in Asia as compared to re-skilled 
draftsmen in the US or Europe

Large pool of highly qualified resources available — Quality engineers(1M+) and technically 
trained people (1.7M diploma holders) available in India alone

Time difference with the US or Europe enables efficient 24 hour working

Operation can be up-scaled quickly to meet increased demand

Out-of Cycle 
Improvements
Out-of Cycle 

Improvements

Lower cost resource base allows making additional bets – bets that couldn’t have been made 
through resources based only in North America

Innovation and R&D activities with long lead time and low customer interaction can be 
effectively handled remotely 
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Companies envision making gains in speed, cost, and innovation

23%

31%

33%

24%

32%

37%

Improvement Potential Within Next 3 Years

Quantity 
of Innovations

Speed
of Innovation 

Process

Cost 
of Innovation 

Process

Improvement Potentials by Optimization of R&D Network

Optimal Integration of R+D 
network

Optimized Configuration of 
R+D network

Source: Booz Allen Hamilton – INSEAD Global Innovation Network Study
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Measuring Quality Level: First Time Right Designs 
(For Similar Sets of Programs)
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DiscussionDiscussion

Client: Automotive Tier I Supplier, USA 

Governance Structure:  Vendor base 
business model

Situation/ Objective:  
– Client off-shored more than 20% of 

engineering to India 
– Client tracked performance of Indian 

resources and compare performance 
to US resources

– Client tracked performance as part of 
global Six Sigma initiative

Results/ Findings: 
– Over time Indian resources 

outperformed US resources
– Average experience – US - 10-15 

years, India – 2-5years

Client: Automotive Tier I Supplier, USA 

Governance Structure:  Vendor base 
business model

Situation/ Objective:  
– Client off-shored more than 20% of 

engineering to India 
– Client tracked performance of Indian 

resources and compare performance 
to US resources

– Client tracked performance as part of 
global Six Sigma initiative

Results/ Findings: 
– Over time Indian resources 

outperformed US resources
– Average experience – US - 10-15 

years, India – 2-5years

Case StudyCase Study

For example, the talent pool is capable of learning quickly and, in 
time, operating at global standards 

78-83%
75-81%

71-77%

45-55%

89-92%
91-95%

90-93%

80-85%
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(From Off-Shore
Locations)
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2001 2004

Source:  Booz Allen Hamilton client engagements and analysis
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Based on our experience, 20%-30% of engineering activities could 
be done offshore
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12.8%

7.3%7.6%

PD Group I PD Group II PD Group III

Composite Timeframe for ER&D
Offshore Benefits

Medium 
Term  

(2-3 Years)

Long Term 
(5+ Years) 

Near Term 
(1-2 Years)

Source:  Booz Allen Hamilton client engagements and analysis
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Additional Resources

Slides and recording: A recording of the event will be posted at:
http://www.strategy-business.com/webinars/archive

To read the article, “Innovators Without Borders,”
please use the following link:
http://www.strategy-business.com/press/article/06305

To read Smart Spenders: The Booz Allen Global Innovation 1000, 
please use the following link:
http://www.strategy-business.com/press/article/06405

To obtain copies of the book, Mastering the Innovation Challenge; Unleashing Growth 
and Creating Competitive Advantage, please use the following link:
http://www.strategy-business.com/innreader

Interested in receiving more information from Booz Allen’s Innovation Team? 
Contact Kate Pinkerton, Innovation Director (pinkerton_kate@bah.com)

http://www.strategy-business.com/press/article/06305
http://www.strategy-business.com/press/article/06405
http://www.strategy-business.com/innreader
mailto:pinkerton_kate@bah.com
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