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Foreword
Dear Reader,

The IT Industry in India has been growing at a tremendous pace and has been fuelling 
India's growth story. The industry has placed India on the world map with an image of 
a technologically advanced and a knowledge-based economy. The Industry has 
provided great careers to young aspirants and currently employs nearly 3 million 
people.

Today the IT-BPM industry is standing at a watershed moment in history. In FY 2012, 
the industry achieved a stellar landmark of crossing USD 100 billion in revenues. The 
Engineering and R&D (ER&D) sub-sector has been growing at a CAGR of nearly 
15 per cent over the last five years and employs more than 200,000 engineers across 
the country. ER&D services are expected to touch USD 15 billion by FY2016, growing at 
a CAGR of 10 per cent. It is predicted that the Indian ER&D sub-sector will reap 

1between USD 40 billion and USD 45 billion by 2020 .

The past decade has seen frequent changes in the movement of the economy and 
companies are becoming increasingly conscious that in the globally connected world, 
the “new normal” will be characterised by business volatility. Growth in the IT-BPM 
industry is based on your performance, skills and hard work. 

What attracts these million plus people to this industry? Why should you consider 
the IT-BPM industry as a serious career option? This guide answers these and many 
other questions about a career in this industry.

Choosing a career is one of the most important decisions of your life and this guide 
will help you make an informed choice. It tells you about the industry, the verticals it 
operates in, how to get a job in this industry and what you need to do, to build a 
successful career.

We hope you will be part of our industry pursuing a career of your choice.

Best wishes,

Som Mittal
President

1 NASSCOM, Research & Intelligence-Global ER&D-Accelerating Innovation with Indian Engineering - May 2010
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The IT-BPM industry has been fuelling India's growth story. In addition to 
contributing to the country's Gross Domestic Product (GDP) and exports, the industry 
has played a big role in influencing the socio-economic parameters across the 
country. The industry has helped provide employment and a good standard of living 
to millions. It has placed India on the world map with an image of a technologically 
advanced and a knowledge-based economy. Growth of the IT-BPM industry has 
provided India with a wide range of economic and social benefits which includes 
creating employment, raising income levels, promoting exports and significantly 
contributing to the GDP of the country. This sector attracts amongst the largest 
investments by venture capitalists and has been credited with enabling the 
entrepreneurial ventures of many, in the country The IT-BPM industry has almost 
doubled in terms of revenue and contribution to India's GDP, over the last six years 
(2008-2013). 

The organisations within the IT-BPM Industry are categorised along the following 
parameters:

Sector the organisation is  serving 

Type as well as range of offering the organisation provides 

Geographic spread of operations and

Revenues and size of operations

A broad structure of the Industry based on the parameters identified in the Indian 
2context is represented below :

MNC organisations have their headquarters 
outside India but operate in multiple locations worldwide, including those in India. 
They cater to external clients (both domestic and/or global).  

ISPs are organisations that have started with their 
operations in India. Most of these organisations would have their headquarters in 
India, while having offices at many international locations .

While most have a client-base which is global as well as domestic, there are some 
that have focussed on serving only the Indian clients.

. 

Structure of the IT-BPM Industry

l

l

l

l

Multi-national Companies (MNCs):

Indian Service Providers (ISPs)

 

 :

 Source: NASSCOM Research2
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Global In-house Centres (GIC): 

Sub-Sectors within the IT-BPM Industry

 GIC organisations cater to the needs of their parent 
company only and do not serve external clients. This model allows the organisation 
the option to keep IT Operations in-house and at the same time take advantage of 
expanding their global footprint and offering opportunities for innovation in a 
cost- effective manner. 

The IT-BPM industry has four sub-sectors. The subsequent sections provide 
information and insights for a career in the Engineering and R&D sub-sector.

IT-BPM Industry

IT Services (ITS)

Custom Application Development (CAD)

Hardware Deployment and Support

Software Deployment and Support

IT Consulting

System Integration

Information Systems(IS) Outsourcing

Software Testing

Network Consultation and Integration

Education and Training

Business Process Management (BPM)

Customer Interaction and Support (CIS)

Finance and Accounting (F&A)

Human Resource Management (HRM)

Knowledge Services

Procurement and Logistics

Engineering and R&D (ER&D)

Embedded Services

Engineering Services

Software Products (SPD)

Offshore Product Development

Onshore Product Development
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Introduction to the ER&D Sub-Sector

l

l

l

l

Indian Engineering and R & D (ER&D) sub-sector has played a key role in accelerating 
innovation and in establishing India as 
a design and innovation hub. The 
ER&D exports of the country crossed 
USD 11 billion in FY2013, which is a 
growth of about 9 per cent over 

3FY2012 . This was primarily driven by 
increased competitiveness and 
competitive markets and a gradual 
decl ine of  ski l led engineering 
w o r k f o r c e  i n  t h e  d e v e l o p e d  
economies. The ER&D landscape in 
India has significantly matured and 
evolved over the last five years, 
reflecting not just process maturity 
but also a focussed upward movement 
in the value chain through service diversification and enhanced virtualisation with a 
view to sustain global partnerships and compete globally. 

Some of the key factors responsible for this, are:   

Continuously expanding services portfolio encompassing the full spectrum of 
product development value chain

Flexible business models ranging from outsourcing services to partnership 
arrangements with clients

Large engineering talent pool 

Established relationships in either the IT services or the BPM sub-sectors that can 
be leveraged

Growth in local markets and the emergence of new verticals is contributing to the 
diversity of the ER&D sub-sector. The sub-sector has been growing at a CAGR of ~15 
per cent over the last five years and employs more than 200,000 engineers across the 
country. ER&D services are expected to touch USD 15 billion by FY2016, growing at a 
CAGR of 10 per cent. It is predicted that the Indian ER&D sub-sector will reap between 

4USD 40 billion and USD 45 billion by 2020 . For this to happen, various stakeholders 
must together encourage innovation and R&D work and contribute to emerging areas 
like defence labs, product engineering, support infrastructure and so on. 

ER&D is strategic to India and has the potential to bring a steep change in the 
economy. A strategic bent and focussed investment in ER&D has the potential to 
transform India into an ER&D powerhouse and make it a key growth driver over the 
next decade.
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3 THE IT-BPM SECTOR IN INDIA, Strategic Review 2013; NASSCOM
4 NASSCOM-Booz: Global ER&D-India's Maturing Ecosystem, 2012

>2,00,000
The number of people directly

employed in the ER&D Sub-sector

Number of organisation in
the ER&D Sub-sector

Growth of the ER&D Sub-sector from
FY 2012 to FY 2013 (E)

Total contribution of
ER&D Sub-sector in the
IT-BPM Industry Exports

India’s share of the global
ER&D market

India’s position in global
ER&D landscape

Expected revenues from
ER&D services by 2016

>USD 
15 billion

400+

1

>USD 11-2
billion

22
per cent

9.2
per cent

14.8
per cent

Total amount of ER&D Sub-sector
exports in FY 2013(E)

Figure 15 : ER&D Sub-Sector - Snapshot
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Profile of the ER&D Sub-Sector

Vertical Profile: 

Horizontal Profile/Service Offerings: 

Customer Profile:

The ER&D accounts for 15 per cent exports in India, the total R&D investment in the 
country is expected to grow at a CAGR of 14 per cent, and reaching USD 45 billion by 
2020. The ER&D exports in India have increased at 9 per cent in FY2013 as compared 

3to FY2012 and crossed USD 11 billion .

India's initial foray and success in ER&D was in the traditional 
verticals like Semiconductor, Telecom, Automotive and Aerospace which has now 
expanded to include other emerging verticals like Medical Devices, Consumer 
Electronics, Energy, etc., all of which are leveraging on India's large base of 
engineering talent pool and cost arbitrage to reap maximum returns. 
Engineering-intensive industries such as Telecom, Semiconductors and Automotive 
are the biggest contributors to ER&D sub-sector's revenues, contributing to almost 
60 per cent of the revenue base.

There is a broad range of service offerings 
including embedded software and hardware design services, testing and verification 
and validation (V&V), prototype building, engineering analysis and modelling, core 
product development and design services. Over the years, most of the service 
providers in India have focussed their efforts at proactively investing in developing 
their people capabilities in order to provide a unique value proposition to their 
increasingly diverse customer base. 

 Globally, there are 
about 400-500 customers that account 
for 80 per cent of the ER&D market. There 
is higher spending in the more mature 
v e r t i c a l s  i n c l u d i n g  A u t o m o t i v e ,  
S e m i c o n d u c t o r s  a n d  C o n s u m e r  
Electronics as compared to the emerging 
verticals.   

The North American and the European 
markets have been the traditional 
stronghold customers of the Indian ER&D 
sub-sector and this trend is expected to 
continue going forward. 

Other new opportunities are expected to 
emerge from the Japanese market, 
especially in the automotive segment. 

“Many occupations will merge as the 
same people will do multiple activities. 

Clients ask for people who can do 
design as well as analysis. Mechanical 

and Electronics will converge to 
Mechatronics.” –

Selvan S.S., EIS Business Head - 
Fulfilment Excellence

Tata Consultancy Services

3
 The IT–BPM Sector in India – Strategic Review 2013, NASSCOM
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Key Trends in the ER&D Sub-Sector

Addressing whitespaces across service offerings: 

Hyper-specialisation approach: 

With the changes evolving in the global manufacturing space, the Indian ER&D 
sub-sector has become more dynamic and flexible to respond to changing customer 
needs across the full spectrum of product life-cycle. As a result, organisations are 
becoming increasingly agile to keep pace with increased competitiveness in the 
global landscape.

Some of the key trends which are leading the growth in the sub-sector include:

ER&D organisations are 
increasingly developing capabilities that are enabling them to participate across all 
stages of product life-cycle, thereby delivering value added services to their 
customers. The focus is now to invest in building end-to-end capabilities in select 
specialisations to fill capability whitespaces that exist across service offerings for 
catering to the needs of specific industries. 

Organisations are focussing on a hyper-
specialisation approach, which is a specialised approach to building domain 
capabilities through reorganisation of services and verticals across the sub-sector. 
Organisations will focus on developing internal capabilities like development of 
extensive testing and prototyping facilities, test laboratories and centres of 
excellence, through mutual partnerships with training providers and academia.

Trend Description

Addressing
whitespaces across

service offerings

Invest Building end-to-end
ER&D capabilitites in

select service offerings

Hyper specialisation
approach in the

sub-sector

High-end offerings like
knowledge-based

Engineering or
Engineering Consulting

Innovation mindset
Innovation across 

offerings at product level
and process level

Higher value adding
services

Prototyping, tooling,
manufacturing support,

programme management,
supplier management

Leverage on locational
advantage of industries in 

Tier 1 cities to attract
talent, resources

Locational
advantage of 

industrial hubs
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Innovation Mindset:

Higher Value Adding Services:

Locational Advantage of Industrial hubs: 

 Organisations are now driving innovation across verticals at 
two levels – the product level and the process level.  The product level innovation 
means that organisations are now finding new ways to provide design support for a 
product, whereas, the  process level innovation refers to finding more efficient 
production processes for the product. The focus of these activities is seen as 
customer value addition by reducing product life-cycles and enabling flexible 
capacity to enable increases competitiveness.

 Increasingly, organisations in the Indian ER&D 
sub-sector are concentrating at providing services at the higher end of the value 
chain. As a result they are targeting areas like prototyping, manufacturing support, 
supplier management etc. and including them as part of their service offerings 
portfolio. Another focus area is frugal engineering, which allows clients to compete 
on cost effectiveness. The target for all these offerings is to help clients in the 
optimisation of design, manufacturing and sourcing processes.

The ER&D organisations in India will 
continue to be based near industrial hubs in the Tier 1 cities in the near future as they 
depend on these hubs to provide them with both - resources as well as talent. Also, 
as these organisations expect to cater to the domestic customer in the near future, it 
becomes imperative that they maintain their locational advantage by being based 
near these industrial hubs. 
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Skills

Key Generic Skill Requirements:

l

l

l

Key Functional Skill Requirements:

l

l

l

l

l

l

l

Learning Opportunities

While the core skill still remains pure engineering, there is an increasing focus on 
hiring candidates with knowledge of design principles and work experience in 
CAD/CAM and CFD. 

With growing process maturity and an increased foray into specialisation of service 
offerings, people with domain knowledge, in addition to design and engineering 
knowledge will certainly see a fast growth.

 Communication

 Analytical skills

Problem Solving

Strong knowledge of design principles

CAD/CAM/CFD

Simulation and Prototyping

Full product development

Verification and Validation

Product Lifecycle Management

Product Design and Optimisation

Engineering and R&D (ER&D) sub-sector is a very knowledge-intensive sub-sector 
that requires a lot of specialised skills across an array of occupations like prototyping, 
tooling, product design, etc. The R&D segment particularly requires the employees to 
be constantly focussed on innovations, especially in the wake of India emerging as a 
strong contender for a Leadership position as an innovation hub.  

Therefore, the sub-sector offers its employees learning opportunities through 
different sources like certifications, training materials (online/classroom), focussed 
learning programmes and on-the-job learning opportunities. In fact, there is a very 
heavy emphasis upon on the job-learning, considering the detailed technical 
specialisation required for the job roles.

“Technical skills are dynamic and 
will change with the industry, but 

management skills are the same” –
Madhura Lanjekar, Tata 

Technologies, 
Head - Talent Management
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With verticalisation, many ER&D organisations are also focussing on domain specific 
(medical devices, manufacturing, etc.) knowledge. For classroom training and 
certifications, there are tie-ups with training institutes. Learning opportunities are 
offered within and outside of the organisations. Some of these options include:

Advanced technical degree courses like MCA, M Tech, M E, M Sc, Ph D, etc.

Advanced business courses like MBA/PGDBM 

Domain related certifications in the areas of CAD/CAM/CFD, tooling, 
prototyping etc.

Industry related certifications in various verticals 

Note: One of the key objectives of the IT-ITeS SSC NASSCOM is to develop avenues 
for learning and skill development in the IT-BPM Industry. In pursuit of this, the SSC 
is planning to set up accreditation process for training providers and tailoring courses 
on Occupational Standards that are currently being developed for the industry.

The major bulk of hiring happens at Entry Level as organisations compete to attract 
the best talent from engineering colleges.  The availability of a skilled talent pool 
with strong communication skills and English language capabilities is another 
reason for India's attractiveness.  Hiring happens at both lateral as well as fresher 
levels. At the Entry Level, the sub-sector sees hiring from engineering colleges from 
high-demand disciplines, such as Computer Science, Mechanical Engineering, 
and Electronics, owing to the gradual decline in the engineering talent pool of the 
western world.

While hiring, other than the educational qualifications, a significant focus is also 
placed on the analytical ability of the individual. Functional skills and domain 
expertise is often added through rigorous on-the-job training and other certifications 
and training programmes. Organisations connect with potential recruits through 
multiple channels like roadshows, competitions, seminars, internships, etc. Lateral 
hiring happens at many levels and movement across organisations is not 
uncommon. 

Another key focus area has been the hiring of experienced professionals from 
international as well as domestic markets, to add to the scarce talent pool in the 
country.

Many multinationals are also queuing up to hire PhD scholars for their GICs located in 
India. These organisations are tapping the engineering colleges like Indian Institutes 
of Technology (IITs), other institutes of national importance and Indian Statistical 
Institute (ISI), Kolkata to meet their research requirements. The ER&D organisations 
usually hire Ph.Ds as interns and groom them accordingly.

l

l

l

l

Qualifications, Knowledge and Understanding
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Based on industry research as part of the Occupational Analysis, the occupations in 
the sub-sector have been classified as follows:

Unique 'Occupations'

 Unique 'Tracks' 

Unique ‘Job roles’ at the Entry Level

 Unique ‘Job roles’ at the Middle Level

Unique ‘Job roles’ at the Leadership Level

13 

15

16 

48

54 

Occupation is a set of job roles, which perform similar/related set of functions 
in an industry.

Tracks are a sub-set of occupations having similar set of functions under the 
larger gamut of the occupation they belong to

Unique Job-roles are defined as a set of functions that together form a unique 
employment opportunity in an organisation.

Entry Level:  0-2 yrs.
Middle Level: 2-12 yrs.
Leadership Level: >12 yrs.
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Product Engineering 
Design

Product Manufacturing 
Support

Product Lifecycle
Management 

Hardware
Testing

Quality
Assurance 

and Engineering

Technical
Documentation/

Writing

Technical
Support

Occupations and tracks within the ER&D Sub-Sector

Engineering Analysis

l Engineering 
Analysis

Hardware Development Software Development

Product Marketing R&D Software Testing

l Hardware 
Development

l Software 
Development

l Product 
Engineering Design

l Product 
Manufacturing 
Support 

l Product Lifecycle
Management

l Product Marketing l R&D l

l

Verification 
(whitebox)

V alidation
(blackbox)

l

l

Verification
(whitebox)

Validation 
(blackbox)

l Quality 
   Assuranceand
   Engineering

l Technical
Documentation
/Writing

l Technical
Support



Occupation : Engineering Analysis
Engineering Analysis involves the application of scientific analytic principles and 
processes to reveal the properties and state-of-the-system, device or mechanism 
under study. Professionals in this occupation are responsible for carrying out 
engineering analysis problems like stress calculations, static and dynamic analysis, 
thermal analysis, fluid flow analysis, crash simulation, multi-body dynamics, noise 
and vibration, etc. Engineers in this group perform analysis using standard analysis 
procedures, finite element codes or commercial packages like Nastran, Patran, 
Hyperworks and ANSYS, etc. 

Role of EA Professional

l

l

l

l

l

l

l

l

l

l

Analyses complex static/dynamic/thermal/fluid-flow problems using 
software tools in the areas of automotive, aerospace, chemical, energy and 
so on

Delivers accurate mechanical analysis which is incorporated in the overall 
design

Performs flow & thermal analysis at component and system level

Conducts finite element analysis of various structural parts 

Analyses performance and emissions data and documents/presents the 
results

Worksclosely with design teams to enable reduced time to market for 
products

Provides support in the assessment and testing of advanced technology 
systems, subsystems and components

Plans, organises, conducts and/or monitors engineering activities relating 
to the analysis, design, development, fabrication, installation and 
modification of systems or system components 

Develops theoretical analysis and system models for current and future 
developments

Interprets trends including statistical implications

Qualifications and Skills

l

l

B E/B Tech/MCA (preferably Mechanical Engineering)

Knowledge of computational fluid dynamics (CFD) packages like ANSYS, 
ABAQUS, Fluent, KIVA, GT-Power, FLOWMASTER, AMESIM, Gambit, ICEM-
CFD, T-Grid and so on 
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Occupation : Hardware Development
(Includes VLSI - Embedded/Electronics - Hardware &  Chip Design)

Hardware development involves design of integrated circuits, chips and boards that 
are incorporated into products and/or product components. 

Professionals in this occupation apply broad engineering concepts and research 
techniques and undertake VLSI, embedded electronics hardware design. They 
document research and design specifications. They help facilitate transition of 
product design and enhancement to full production/delivery.

Role of Hardware Development Professional

l

l

l

l

Undertakes schematic entry, circuit design, circuit debugging, simulation, 
layout & verification of small to medium non-complex components of a chip 
block

Designs and develops electronic parts, components or integrated circuitry 
for electronic equipment and other hardware systems

Works on problems of limited scope, through usage of standard design 
concepts and principles

Uses statistical data analysis techniques to identify critical performance 
metrics and limits

17

Qualifications and Skills

l

l

l

l

l

B E/B Tech preferably in electrical/mechanical or electronics  for Hardware 
Engineer

Requires  theoretical  knowledge  of  electronic circuitry

Working knowledge of firmware, software and/or embedded systems

Common skill sets include Analog, Digital, Mixed Signal, HMOS/MOS/
CMOS, PLL, ADC, DAC 

Strong skill-sets in analytical problem solving

Attention to detail and perseverance are the key skills

Career Guide - Engineering and R&D
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Career Map for Hardware Development 
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Occupation : Software Development
(Includes Embedded Software, Application, Operating Systems, Networking, 
Protocols-specification based)

Software Development roles are responsible for developing software/device 
drivers/embedded software/operating systems etc. that operate hardware or 
network environments by companies. Professionals in this occupation use 
programming/scripting languages like C, C++, Java, HTML, .Net, PHP and VB, etc.

Role of Software Development Professional

l

l

l

Captures data and translates and transforms it into a processing language

Develops codes from relevant information, schedules, processes and 
monitors them

Develops specifications and usability features of the applications

19

Qualifications and Skills

l

l

l

l

BCA / MCA or Engineer with certification in relevant areas

Problem-solving and strong analytical capability

Knowledge of programming logic and SDLC is essential

Functional skills like software languages (Java, C/C++, dot net) are highly 
essential for professionals in the Software/Functional Development tracks

Career Guide - Engineering and R&D
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Career Map for Software Development
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Occupation : Product Engineering Design
Product Engineering Design broadly relates to new product development & 
integration. Professionals in this occupation perform complex assignments 
pertaining to the design, testing, and assessment of mechanical and electrical 
devices using tools, such as Mechanical CAD, Electronics CAD, etc. They analyse and 
design the mechanical systems, components and equipment. 

They also develop prototypes for testing, provide feasibility testing on new designs, 
and current designs under modification. They lead cross-functional reviews of 
product architecture to assure design integrity and compliance with company 
specifications and recognised industry design practices.  

Role of Product Engineering Design Professional

l

l

l

l

l

l

Takes responsibility for the design, usability and aesthetics of a product

Creates and revises  designs  in  CAD system  following drawings, or designs 
to actual products

Interfaces with the engineering and usability teams to ensure designs 
incorporate all aspects of engineering and are tested, practical and 
implementable

Prepares design specifications, analysis and recommendations for 
presentation and approval 

May be involved in specifying materials, equipment and supplies required 
for completion of projects and so on

May be responsible for the design, development and implementation of 
custom mechanical tooling, fixturing, and associated processes to enable 
the handling, assembly or disassembly of parts and components 
throughout the product life cycle
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Qualifications and Skills

l

l

l

l

l

l

l

l

B E/B Tech/MCA (preferably Mechanical Engineering) for Software Design 
Engineer

Diploma (preferably Mechanical Engineering) for Draftsman

Proficiency in use of tools such as CAD, CAE, CATIA

Awareness on stages in new product development

Working knowledge of mechanical engineering design, mechanics, and 
material science concepts and techniques

Proficiency in solving engineering problems using analytical techniques and 
engineering knowledge such as measurement control, stress analysis, finite 
element analysis, or system integration

Knowledge on prototyping and testing of products

Expertise in sketch and concept development
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Career Map for Product Engineering Design
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Occupation : Product Manufacturing Support 
Product Manufacturing Support occupation covers broadly product manufacturing 
and engineering support. Engineers in this group analyse assemblies and support 
manufacturing and engineering.  They guide the product design team to meet the 
functional objectives and requirements of the users/customers. They are 
responsible for manufacturing and other process modeling, Digital Factory - Plant & 
Facility Layout, CNC Programming, Tooling & Equipment design, Jigs & Fixtures, 
Gauges Design. Their objective is to improve asset life-cycle management and 
utilisation and to achieve synchronised production and collaborative manufacturing.

Role of PMS Professional

l

l

l

l

l

l

l

l

l

l

Participates in product design reviews to support product and 
manufacturing teams

Creates and revises designs  in  CAM system

Provides technical support for maintenance of all equipment and tooling

Designs, develops and implements the integration of manufacturing 
systems, including factory control software, scheduling techniques, 
simulation and systems application

Coordinates, plans, monitors and reports the activities associated with flow 
analysis, design, modeling and implementation of complex manufacturing 
technology for an area

Provides manufacturing technical support in process control and internal 
certification

Coordinates the purchase and application of machine tools, controls and 
related equipment

Interfaces with the engineering and usability teams to ensure designs 
incorporate all aspects of engineering and are tested, practical and 
implementable

Prepares design specifications, analysis and recommendations for 
presentation and approval

Specifies materials, equipment and supplies required for completion of 
projects and so on
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Qualifications and Skills

l

l

l

l

l

B E/B Tech/MCA (preferably Mechanical Engineering) for Design Engineer

University or technical degree in a manufacturing engineering-related 
discipline

Use of tools such as CAM, CAE, CATIA

Demonstrated knowledge of manufacturing/machining equipment and 
associated control systems

May be required to work with third party vendors to translate design to 
manufacturing in some organisations
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Career Map for Product Manufacturing Support
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Occupation : Product Marketing 
Product marketing is the first step of a typical product life-cycle and hence is a critical 
aspect of product R&D. This involves product conceptualisation and undertaking 
detailed market research to create product backlog or product funnel. The 
professionals working in this profession gather data and undertake exhaustive 
analysis including competitive analysis, to gather intelligence and provide inputs to 
teams involved in design, manufacturing or management of product life-cycle. 

Role of Product Marketing Professional

l

l

l

l

l

l

Undertakes detail market research into customer trends and behaviour

Undertakes analysis of competitive landscape

Performs various analysis on available data to gather business intelligence

Interprets trends and turns them into intelligent inputs for R&D and Design 
teams

Works closely with Design and R&D teams to enable reduced time to market 
for products

Develops theoretical analysis and statistical models for current and future 
developments

25

Qualifications and Skills

l

l

l

B Tech and/or and MBA

Strong quantitative skills

Ability to undertake independent research, analyse, synthesise and
summarise information
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Career Map for Product Marketing
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Occupation : Product Lifecycle Management
Product Lifecycle Management at a conceptual level deals with optimisation of 
'creation' processes for product/services or design of production processes, 
across the enterprise. This helps customers to focus on bringing newer, better and 
more efficient products and services and enables low-risk, high-impact solutions, 
increase the maturity of the PLM implementation and realising early 
Return-on -Investment (ROI). 

People in these roles are responsible for helping implement and manage the 
appropriate PLM package and strategy for an organisation using commercial 
packages like Windchill, Teamcenter, Enovia, SAP-PLM and so on. Engineers 
involved in PLM manage different versions/releases of products and engage in 
customer support.

Role of Product Marketing Professional

l

l

l

l

l

l

l

l

Acts as an interface between various teams to provide transitions through 
the product life cycle stages

Evaluates landscape and decides on roadmap and strategy of the product 

Maintains log of product performance, client response, risk factors, 
regulatory compliances, opportunity etc.

Works with finance teams to ensure product line profitability and decides on 
pricing models

Collaborates with corporate marketing to decide on marketing strategies 

Works with sales team to understand client requirements and gathers 
responses 

Communicates with R&D team for product enhancements, initial testing 
and so on

Works with stakeholders – internal and external to assess partnership 
opportunities
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Qualifications and Skills

l

l

l

l

M Tech/MBA in related areas with B Tech/B E background 

Good understanding of business operations, strong technical as well as 
domain knowledge

Strong knowledge of product management concepts

Strong communication skills and ability to manage stakeholders

Career Guide - Engineering and R&D



28

Career Guide - Engineering and R&D

Career Map for Product Lifecycle Management 
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Occupation : R&D
(Includes Fundamental Research and Applied/Mainstream Research)

Fundamental Research: This group of scientists is responsible for undertaking 
research projects in one or more areas with the goal of breaking new ground which 
could lead to new or enhanced products or processes. The research is usually 
multi-disciplinary in nature.

Mainstream Research: They work on product innovations and additional new 
features.  

R&D activities typically lead to patents for the company. 

Role of R&D Professional

l

l

l

l

l

l

Researches & develops work in a specialised area

Works closely with production, marketing and product management teams 
to understand usability and development requirements

Researches techniques that have significant impact on efficiency and 
effectiveness in product design, cost, performance and manufacturing 
methods standardisation

Works on patent analysis and submission

Executes work plans for experimental research and production development 
runs 

Provides technical solutions to a wide range of difficult problems
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Qualifications and Skills

l

l

l

l

l

M Tech / Ph D  in areas of specialisation

Creative and innovative with a problem-solving mentality and hands-on 
approach to research. 

Language skills and statistical design skills

Requires superb data analysis skills 

Thorough understanding of process development of multi-disciplinary 
systems
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Career Map for R&D
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Occupation : Software Testing
Software Testing is done to check if the product meets the specified requirements 
and produces the desired results. 

In this process, bugs in software product/project are identified. These professionals 
perform tests, develop and execute test plans and conduct testing to ensure that 
quality outputs are generated. 

Software Testing has two tracks - validation and verification.

Validation (Functional) Testing: Professionals in this role test the 
software/products as end-users. They test all functional features to ensure desired 
results. These roles may not require understanding of the code/language but only an 
understanding of the test plan, common bugs, and the 'success' and 'failure' 
scenarios for the application.

Verification (Technical) Testing: Professionals in this role test the software as 
developers to find and correct the internal code underlying the software. They 
develop and automate test cases. They understand the internal code and workings of 
the software or product and can resolve and fix bugs.

Role of Software Testing Professional

l

l

l

l

l

Develops and coordinates test plans

Documents, reports and tracks software defects - manually using testing 
software

Conducts software compatibility tests with programmes, hardware, 
operating systems, or network environments

Specifies, develops and writes test plans and test scripts, produces test 
cases, carries out regression testing

Uses automated test software applications to test the behaviour, 
functionality and integrity of computer software
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Qualifications and Skills

l

l

l

BCA / MCA or Engineer with certification in relevant areas 

Strong communication skills – written and verbal

Attention to detail and perseverance are the key skills to success at 
Testing roles 
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Career Map for Software Testing
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Occupation : Hardware Testing 
Hardware testing constitutes verification that a hardware device operates as 
expected under defined conditions independently, or as part of a system. This could 
also expand into interoperability testing or testing to verify that a device operates as 
expected when interfacing with other hardware devices. Professionals in this 
occupation perform tests to see how a newly-designed device will interact with 
another device from another vendor or developer. This group develops and executes 
test plans and conducts testing to ensure quality outputs are generated.

Testing has two tracks - validation and verification for both software and hardware.

Validation (Functional) Testing: Professionals in this role test the 
hardware/products as end-users. They test all functional features to ensure desired 
results. These roles may not require understanding of the code/language but only an 
understanding of the test plan, common bugs, and the 'success' and 'failure' 
scenarios for the application.

Verification (Technical) Testing: Professionals in this role test the hardware as 
developers to find and correct the internal code underlying the hardware functioning. 
They develop and automate test cases. They understand the internal code and 
workings of the hardware or product and can resolve and fix bugs. 

Role of Hardware Testing Professional

l

l

l

l

l

l

l

Prepares  test strategy and plan

Undertakes test execution, hardware quality assurance, hardware 
verification, electrical / mechanical product testing

Configures necessary hardware and operating environments to complete 
assigned testing

Identifies risks and provides risk mitigation strategies and options

Reports test results and maintains an issues log 

Analyses information to determine, recommend, and plan layout, including 
type of computers and peripheral equipment modifications

Analyses user needs and recommends appropriate hardware
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Qualifications and Skills

l

l

l

l

B E /B Tech

BCA/MCA with certifications

Strong communication skills – written and verbal

Attention to detail and perseverance
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Career Map for Hardware Testing
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Occupation : Quality Assurance and Engineering
QA is the process of designing and implementing the quality focus of the 
organisation as a whole and the processes in particular. It involves undertaking 
several quality assurance initiatives such as process re-engineering, statistical 
quality control and other quality initiatives such as Six-Sigma, Kaizen, etc. 

Professionals in this occupation conduct scheduled and unscheduled tests in the 
areas of integration, performance, etc. QA professionals act as the final check 
between the solution developed by the application developers and teams that deploy 
these applications.

Role of QA Professional

l

l

l

l

l

l

Coordinates with operations and support teams to maintain quality-related 
schedules like audits, records and reports

Undertakes audits, process improvements, reduction of non-compliances 
across several projects within a unit

Assists the project team in establishing the quality assurance requirements 
and ensuring its effective implementation

Understands several quality frameworks relevant to the organisation and is 
involved in planning for certification exercises

Applies quality concepts  to  deploy statistical  approaches for  quality 
control

Reviews quality definition tools for use by the organisation
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Qualifications and Skills

l

l

l

l

B E/B Tech

BCA/MCA with certifications in ISO etc. preferred

Strong communication skills – written and verbal

Attention to detail and perseverance
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Career Map for
Quality Assurance & Engineering
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Occupation : Technical Documentation/Writing
Technical Documentation/Writing involves documenting product or process 
information, which is technical in nature as per defined internal and external 
guidelines/regulations/standards.  

Professionals in this occupation will typically write and publish documentation that 
describes product definition and specification, design, manufacturing, quality 
assurance, product liability, product presentation, description of features, functions 
and interfaces, handling, functionality and architecture,  intended, safe and correct 
use; service and repair of a technical product or a product under development or use 
as well as its safe disposal. Activities include writing, designing and editing 
proposals, manuals, documents, project artifacts, user handbooks, newsletters, etc.

Role of Technical Documentation Professional

l

l

l

l

l

l

l

l

Authors/reviews  technical documents for projects

Creates/reviews illustrations for documents and presentations

Corroborates information against supporting information sources 

Handles documentation errors

Organises materials and undertakes writing assignments in line with pre set 
standards for clarity, conciseness, style, and terminology and content

Maintains record for document and version control

Edits, reviews and standardises prepared material to meet latest 
requirements and configurations

Confers with customers, vendors and technical SMEs to establish technical 
specifications and to determine subject material to be developed for 
publication
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Qualifications and Skills

l

l

l

l

l

l

l

l

B E/B Tech/MCA

Good written communication skills with excellent English/Grammar 
Knowledge

Excellent English language skills (writing, comprehension, editing and 
verbal communication)

Knowledge of programming concepts/language

Good analytical and Learning skills

Information design skills

Knowledge of IT projects/concepts

Skilled in MS Office
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Occupation : Technical Support
Technical support involves responding to simple to complex customer queries 
related to product design, development or services. It ranges from responding to 
customer queries, diagnosing and thereby resolving customer issues/bug fixing, and 
also acting as a conduit between the customer and the company.

Professionals engaged in this occupation act as an interface between the customer 
and the teams that have designed/developed the products or have worked on the 
services project. They may also fix bugs and resolve basic queries or escalate them to 
the right team. They are responsible for effectively. 

Role of Technical Support Professional

l

l

l

l

l

l

l

l

Assists customers on all product/service related queries

Receives calls & logging complaints from customers as per specified 
standards

Establishes and maintains excellent customer rapport 

Resolves support tickets in a fast and professional manner and complies to 
agreed Service Level Agreements (SLAs)

Ensures all support requests coming in on emails, phones and conversations 
are logged in the support system

Logs any bugs or feature requests with client services team and technical 
support team

Provides technical and developer support for products/solutions via email, 
chat etc.

Makes changes based on client-specifications and company standards for 
installations/enhancements

39

Qualifications and Skills

l

l

l

l

l

l

B E/B Tech/MCA

Excellent interpersonal and communication skills

Strong communication and customer management skills

Good technical understanding of products/services offered by companies

Ability to provide in-depth explanations

Basic computer proficiency 
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Given the dynamic range of services that the ER&D sub-sector is increasingly offering 
to its clients over the industry, there are a variety of roles that employees are 
performing across the entire spectrum of offerings. As such they become a valuable 
asset not only to the ER&D sub-sector, but also to all the ancillary industries they are 
associated with. For example - Someone working with the design division of a 
company specialising in automobile ER&D will be a valuable asset to automotive 
industry organisations like Ford, Daimler, Mahindra, Tata Motors, Ashok Leyland, 
etc. Similarly, an employee with the software development occupation can move to 
specialised roles in software development in the aerospace, automotive or consumer 
electronics industry. 

The horizontal career movements from one occupation to another occupation within 
the sub-sector, to another sub-sector or to another industry occurs typically at 
Middle or Leadership levels after a professional has acquired expertise in one 
particular occupation or more than one related occupations at Entry Level.

However, having said that, since this is a highly specialised industry, most people 
prefer working within the sub-sector itself. The overall picture for the occupations in 
the sub-sector is captured below.
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Movement to Other Occupations, Sub-Sectors and Industries

Occupation
Horizontal Movements 

To other 
Sub-Sectors To other IndustriesTo other

Occupations

Engineering Analysis

Hardware
Development

Software
Development

Product
Manufacturing Support

Product Marketing

Product Lifecycle
Management

R&D

Software Testing

Hardware Testing

Product
Manufacturing Support

-

-

Product Lifecycle
Management

-

-

-

-

-

-

ITS, SPD

-

-

SPD

-

ITS

-

Aerospace, Automobile
Electronics and Hardware

Semi-conductor, Consumer
Electronics, Telecom

Semi-conductor, Consumer
Electronics, Telecom, Automobile

Aerospace, Automobile,
Heavy Machinery

Aerospace, Automobile Electronics
and Hardware, Construction

Aerospace, Automobile, Telecom

Aerospace, Automobile
Electronics and Hardware, Telecom

Aerospace, Automobile
Electronics and Hardware, Energy

-

Semi-conductor, Consumer
Electronics, Telecom

-

Product
Engineering Design

SPD

Quality Assurance
and Engineering

Technical
Documentation/Writing

Technical Support

Testing ITS, SPD -

-

-

ITS, SPD -

ITS, BPM -

Product Lifecycle
Management
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Entry to IT-BPM Industry

Certifications/Trainings Undertaken 

Career Movement and Growth

Learnings for people looking forward to enter the IT-BPM Industry

After writing a written aptitude test, I received an offer from Infosys, which I 
accepted. After first four months of rigorous training in technical, domain and 
soft skills, I was into a project delivering Automotive Designs to a US-based 
client. I spent 1.5 years in entry level. To be frank, I chose this organisation due to 
its reputation.

Infosys' internal certifications and trainings have helped me in multiple 
occasions to quickly acquire the required technical and domain knowledge.

My career grew at a decent pace in Infosys. After my initial 1.5 years at entry level, 
I was sent to client location to lead a relatively low-end project. And over the next 
few years, as I continued to build my confidence and pick up more skills, 
knowledge and expertise, I took up responsibilities of larger and more complex 
projects, as well as I started leading and mentoring my younger colleagues.

First-hand exposure at early stage of my career to the full life-cycle of the 
designs I did (conceptualisation, detailed design, realisation and servicing) was 
the best thing that has ever happened to me. As I understood the different 
handlers and users of the product better, I was able to do design better.

While specialisation surely helps, one can never be an expert on something and 
relax if he/she is expecting growth in a service industry. Everything one learns at 
any point of time is a foundation for something more, something bigger. Though 
in most cases it comes down to it, it isn't always the money. Trustworthiness, 
Credibility, Values, and Loyalty go a long way.

M S RAGHUNATHA
Engineering Manager,

Infosys Technology
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Entry to IT-BPM Industry

Certifications/Trainings Undertaken 

Career Movement and Growth

Learnings for people looking forward to enter the IT-BPM Industry

I graduated as a Mechanical Engineer in 1997 from NIT Kurukshetra and then 
joined Larsen & Toubro Limited (L&T), Mumbai as Engineer Trainee. I secured job 
at L&T as a campus placement from my engineering college. I was assigned to 
Electrical Business Group (EBG). As part of training, I got exposure to 
Manufacturing, Design, Sales and Marketing groups for 1 year before I was finally 
deployed as a Design Engineer in Tool-design department at EBG.

Diploma in Financial Management from Narsee Monjee Institute of 
Management Studies, Mumbai (NMIMS).

From September 1997 to May 2000 I was associated with Larsen & Toubro where 
I gained rich experience and knowledge in design of Press Tools. My exposure to 
different roles in manufacturing, design, sales and marketing during my training 
days also gave me lot of insight into the functioning of these departments and 
the requirement of these roles. I joined Infosys Limited in June 2000 as Design 
Engineer, have grown in the organisation to become Senior Engineering Manager 
and I am still going strong with Infosys after 12+ years in the company. My 
performance coupled with guidance from my managers and Internal Training 
mechanisms at Infosys have helped me in scaling up the ladder from Design 
Engineer to Engineering Analyst to Engineering Lead to Engineering Manager to 
my current role as Senior Engineering Manager. 

In-house Behavioural programmes at Infosys have helped me grow as an 
individual and has enabled me in handling different situations, different 
individuals during the course of my journey at Infosys for past 12 years. In our 
industry the average age is pretty low compared to the construction and 
manufacturing sector. This means that there are more of Generation-Ys we 
interact with, who are more technology-focussed, have a different view-point on 
the ways to work.

VIKAS MODI 
Senior Engineering Manager, 

Infosys Limited
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Entry to IT-BPM Industry

Certifications/Trainings Undertaken

Career Movement and Growth

Learnings for people looking forward to enter the IT-BPM Industry

My entry into IT profession happened in 2000, when I joined Yukthi Datasoft, a 
vendor for Aspect development as a QA engineer. Looking at my performance, I 
was then hired by Aspect development as “Product Engineer”. The roles involved 
in me visiting the vendors and help them with implementing quality process and 
metrics to get “Right First Time” on the deliverables.

Scrum, Project management certification from Mindtree, Product Management 
from Pragmatic Marketing, Executive Programme from IIMB on “Strategic 
Analysis for Competitive Advantage.”

In April 2001, I joined NextLinx and worked with core team in taking the company 
towards ISO 9001/2000 certification. I was trained and certified as Internal 
Quality Auditor (IQA) to help me better perform the job. In September 2004, I 
joined Mindtree ltd – as a Senior Test Engineer. Today after 8.5 years here, I have 
moved from the role of “Senior Test Engineer” to “Technical product manager”. 
The key aspect in this growth has been the ability to always think beyond just 
what the role demanded. There were cases where the confidence that my 
manager had in me worked wonders to bring out the best. I travel from ITPL to 
Global Village – 32 kilometres' commute one way, while I could have easily found 
another job near to me. The work satisfaction that I get offsets everything else. 

One important thing that I learnt was – to keep your eyes open for any new 
challenges and opportunities. Adapt yourself to the situation and rise above. My 
entire journey has taught me that performance is the key to your growth and no 
one can take away that from you. The other important aspect is to believe in you. 
If that's not there, growth will be stunted irrespective of the opportunities given. 

SWAMINATHAN
Technical Project Manager, 

Mindtree Limited
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