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Abstract

Purpose – The automobile industry in India is one of the sunrise industries and is poised to enhance
its contribution from 5 percent of GDP in 2006 to 10 percent by 2016. The auto component industry in
India has grown hand in hand with the industry and is in the process of transforming itself from being
a “Job order fulfiller” to being an “Integrated organization”. With the liberalization process having
started in 1991, most auto component manufacturers in India have chosen the easy path of attempting
to progress on operational or manufacturing capabilities. For advancing on technology capability
dimension, they mostly relied on international collaborations. The purpose of this paper is to study the
strategic technology management (STM) practices in select case organizations in the auto component
industry in India.
Design/methodology/approach – The methodology employed for this study is a combination of
literature survey, expert opinion, comparative case study and a flexible systems methodology,
situation-actor-process-learning-action-performance analysis. Longitudinal studies of technology
development at the two case organizations have been done and the case analysis and synthesis has
been developed based on valuable inputs and insights shared by key personnel in the case
organizations.
Findings – The study finds that two different organizations have adopted different technology
strategies. While both case organizations have strong linkage between business and technology
strategy, the approach has been reasonably different for technology acquisition and development. The
findings suggest that an effective STM can contribute to faster technology absorption and overall
business performance. Organizations in India need to develop the in-house capabilities along with
suitable technology acquisitions, wherever required.
Originality/value – The two cases provide valuable insights into STM practices in two organizations
and highlight the methodology adopted by the companies in their evolutions toward becoming
world-class integrated organizations. The learning can provide the way forward for capable firms in
the auto component industry in India.
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1. Introduction
In the dynamics of transition of the Indian economy, the automobile industry has
emerged as a leading growth driver. The automobile (henceforth called auto) industry’s
strong linkages with the capital equipment and the services industry, and the potential
for earning foreign exchange through exports also acted as an impetus for its growth.
The automobile industry in India has gone through a lot of transformation since
inception and in particular in the last decade. With the liberalization and globalization
process started in 1991, the industry has seen the entry of international automobile
majors in India. Along with the automobile original equipment manufacturers
(OEMs), auto component industry has transformed itself from a traditional job fulfiller
role to an integrated organization role. Changing customer preferences, regulations,
concern for safety and environment have impacted the product and process technology.
In line with the changes happening in the global automobile and auto component
industry, the industry in India has also gone in for technological alliances, joint
ventures with global auto component manufacturers. To remain competitive and
improve its competitiveness in the global automotive industry, auto industry in India
needs to align the business strategy and technology strategy. The objective of this
case study is to make sense of the strategic technology management (STM) practices
in select case organizations using widely used flexible systems methodology,
situation-actor-process-learning-action-performance (SAP-LAP) analysis. The learning
from the study can act as a valuable guide for industry leaders, practitioners and
academicians.

This paper is organized in the following manner. Section 1 gives a brief introduction
to the automotive industry in India and relevance of STM. Section 2 explains the
methodology of this study. Section 3 is devoted to study of literature related to STM,
competitiveness and automobile industry. In this section, we also examine the role and
relevance of STM and the study of competitiveness of auto industry in India. In Section
4, the case study details are presented along with the SAP-LAP analysis. In Section 5,
we synthesize the key findings of the two cases and discuss managerial implications of
the study and conclude the paper in Section 6.

1.1 Auto industry in India
The auto industry in India is now working in terms of the dynamics of an open
market. Many joint ventures have been set up in India with foreign collaboration, both
technical and financial with leading global automobile manufacturers. Also a very
large number of joint ventures have been set up in the auto components sector and the
pace is expected to pick up even further. The Government of India is keen to provide a
suitable economic and business environment conducive to the success of the
established and prospective foreign partnership ventures. The new liberal economic
regime with growing GDP, the immense market potential and the presence of stable
and cost competitive manufacturing base have resulted in CAGR of approximately 17
percent from 2002-2003 to 2006-2007. As per the statistics from the Society of Indian
Automobile Manufacturers (2008), the total automobile production was 11.0 million
units in 2006-2007 with a turnover of approximately USD 34 billion. The automobile
production figures are summarized in Table I. The sector contributes 17 percent
to the kitty of indirect taxes and provides direct and indirect employment to
13.1 million persons. The exports from the automotive sector have grown at close to
30 percent annually in last five years, with exports crossing a million vehicles in
2006-2007.
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The large volumes of investment including foreign direct investment in the
automobile manufacturing ventures and technical collaboration are propelling a
quantum jump in upgradation of technology. As per the Automotive Mission Plan
(2007), released by Ministry of Heavy Industries and Public Enterprises, Government
of India, the turnover of the industry is expected to increase to USD 145 billion by 2016
and exports are expected to touch USD 35 billion by that time. The increased
production and capacity creation in the automobile sector specifically passenger cars is
going to accelerate the continuous growth of the auto component industry as well.

1.2 Auto component industry
The origin of the Indian auto component industry dates back to 1953, when the Indian
Government decided to develop its own manufacturing base with the principal aim of
import substitution. The principal feature of the Indian auto component industry is
that it is a high investment sector of the economy with state-of-the-art technology,
and serving a large number of vehicle models. As per the industry statistics
from Automotive Component Manufacturers Association (2008), there are over
550 key players in the auto component sector with a total turnover of USD 15 billion in
2006-2007.

The Indian auto component industry produces a comprehensive range of
components, which include engine parts, drive transmission and steering parts,
suspension and braking parts, electrical parts, equipment and other parts. Over the
years, the industry is successfully working on the path to fulfill its mandate of
localization and moving toward being global suppliers. As per ACMA statistics, the
auto component exports has risen from USD 760 million in 2002-2003 to USD 2873
million in 2006-2007, amounting to 19 percent of total output.

Technology development in the auto component industry worldwide has been
primarily driven by the automobile manufacturers, regulations and changing customer
preferences. In India, the technology development has followed the developments in the
developed world and thus technology acquisition through collaborations and alliances
has been one of the preferred routes.

1.2.1 Challenges before the auto component industry. In the fast changing
global scenario, the auto component industry in India faces many challenges. Some
of the major challenges are greater competition in domestic as well as export
markets, integration into the global supply chain, quality level, low overall technology
level: product design/manufacturing/other technologies in the value chain, WTO and
FTA, etc.

The auto component manufacturers in India have responded to the challenges in a
major way by going in for technical collaborations and joint venture and upgrading
the product development and manufacturing capability. The concept of attaining
competitiveness on the basis of abundant and cheap labor, favorable exchange rates
and concessional duty structure is becoming inadequate and therefore, not sustainable.

Year 2002-2003 2003-2004 2004-2005 2005-2006 2006-2007

Production 6,279,967 7,243,564 8,467,853 9,743,503 11,087,997
Exports 307,308 479,919 629,544 806,222 1,011,529

Source: Society of India Automobile Manufacturers (2008)

Table I.
Automobile production in
India and exports figures
(total number of vehicles)
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The key question is how quickly the industry is able to adapt to the challenges of the
fast changing environment and how well the industry is able to integrate the
technology management with the business strategies of the firms.

2. Methodology for case analysis
The methodology employed for this study is a combination of literature survey, expert
opinion, case study and flexible systems methodology SAP-LAP. The literature survey
was done keeping in mind the relevance of the topic under study. Emphasis has been
given to take opinion of experts from the field keeping the practical application and
usability of the study in mind. The cases have been analyzed applying the SAP-LAP
paradigm (Sushil, 1994). Such studies have been previously conducted for the
automobile manufacturers in India (Husain et al., 2002). This study takes it to the next
level, i.e. the auto component manufacturers. The methodology followed is graphically
represented in Figure 1.

For the selected case organization, attributes such as evolution of the organization,
collaborator(s), products, market, customers and competitors, technology history of the
organization, technology management strategy, integration of technology strategy
with corporate strategy, technology management practices and business performance
were studied.

Data regarding the firm were collected in a specified format from the case
organizations. Interviews were carried out with the people involved in the technology
and business management functions and were of the managerial level and above as
summarized in Table II.

SAP-LAP analysis was used to learn about the STM function in the case
organizations. In each case, the context of the situation has been identified. The current
situation of the organization and the operating environment has been studied. The

Literature study Observation/interview

Case study

SAP-LAP analysis

Synthesis

Conclusion

Figure 1.
Methodology for case
analysis

Length of experience Number of respondents Functional area Number of respondents

15 years and above 10 R&D/engineering 12
10-15 years 8 Production/quality 6
7-10 years 3 Marketing 4
Less than 7 years 3 Finance 2

Table II.
Length of experience of
and functional area of
executives interviewed
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roles played by various people and parties involved (actors) have been described.
The process part deals with the practices and strategies being adopted by the firm. The
learning issues have been outlines along with suggested actions and expected
performance.

Figure 2 shows the interaction of situation, actor and process with learning, action
and performance in the SAP-LAP paradigm. Learning issues in the cases have been
synthesized. Conclusion and limitation of the study have been noted.

3. STM and global competitiveness
Review of literature hints at significant relationship between STM and
competitiveness. During the 1980s, strategic management scholars began to
recognize technology as an important element of business definition and competitive
strategy. Technology was identified as one of three principal dimensions of business
definition, noting “technology adds a dynamic character to the task of business
definition, as one technology may more or less rapidly displace another over time”.

Porter (1983) observes that technology is among the most prominent factors that
determine the rules of competition. Friar and Horwitch (1985) explain the growing
prominence of technology as the result of historical forces; disenchantment with
strategic planning, the success of high-technology firms in emerging industries, the
surge of Japanese competition, recognition of the competitive significance of
manufacturing and the emergence of an academic interest in technology management.

Betz (1994) has proposed that technology strategy is realized in practice through
the enactment of several key tasks such as, internal and external technology sourcing,
deploying technology in product and process development, and using technology in
technical support activities. In turn, performing these activities provides change in the
firm’s technical competencies and capabilities.

Technology is considered to be a major competitive factor for the countries at macro
level and for individual firms at micro level. The Global Competitiveness Report (2000)
introduces a new focus: technology as one of the key drivers of sustained economic
growth. The Automotive Mission Plan (2007), released by the Government of India,
also gives due prominence to technology development and has identified several
initiatives to enhance competitiveness in manufacturing and technology development.
The 21st century is expected to be driven by technology and technological
competitiveness. A study conducted by Momaya and Ajitabh (2005) on the importance
of technology for business success and competitiveness showed a high correlation
between technology management and competitiveness in select firms.

In the Indian context, studies suggest that the pace of improving competitiveness
has been very slow (Momaya, 2008). India lags behind when compared with the

Situation

Source: Based on Sushil (1994)

Actor

Process

Learning

Action Performance

Interplay

Figure 2.
SAP-LAP paradigm
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developed or even some emerging countries on macroeconomic indicators of technology,
technology management and technology capability (Momaya et al., 2004). Therefore,
there is a strong need to create awareness among top leaders about awakening,
importance and application of technological capabilities for competitive advantage.
The authors have suggested various ideas for building technological capability of a
country.

3.1 Technology management and automobile industry
Globalization is having a major impact on the automotive industry. A study of the
automotive industry in emerging economics by Mukherjee and Sastry (1996) explains
that in the case of Asia other than Japan, countries like South Korea, China and India
adopted different paths for technology development in the automobile sector. In case
of Korea, the technology development has focussed to become world class and global
and the Korean companies invest heavily on R&D. The emphasis of Chinese policy
has been to meet domestic demand and JV route has been widely adopted. On the
other hand, facilitation of growth has been a key driver of technology policy in case
of India.

A benchmarking study of the auto component supply chain in India and China by
Sutton (2004) reveals that the auto industry supply chain has proceeded very rapidly in
both the countries at the level of auto manufacturers and tier-1 suppliers. The main
weakness of the supply chain, however, lies in the fact that best practice techniques
are transferred very slowly to the tier-2 suppliers. TA/JV’s have been the preferred
routes of the Indian auto component suppliers for technology developments. Jain and
Jain (2003) suggest that while forming collaborations, the needs of both local and
foreign partners are required to be clearly understood. Collaborative strategies for
innovation have proved to be beneficial and a framework has been suggested by
Momaya (2008) taking into consideration the organizational boundary and the
geographic scope. The framework developed by Momaya can be generally applied
to other industries as well including the automotive industry and is found to be very
relevant for this purpose.

Case studies of technology management in the automobile and auto component
industry in India explain the technology management practices in select organizations.
Select case studies have been carried out by Sushil and Husain (1999), Husain et al.
(2002) and Sahoo (2000, 2004). It has been observed through the case studies that
organizations have followed different approaches for technology capability building
in India. Also, there is a linkage between OEM technology requirement and auto
component manufacturer technology acquisition and development. Based on the
requirement of automobile manufacturers, auto component manufacturers have
acquired technology through international collaborations.

3.2 Role and relevance of STM
To put the broad picture in a simple framework, the evolution of firms in the
automobile industry can be broadly explained with the following technology
capability – manufacturing capability matrix (Figure 3). When we examined the
evolution of the industry, we find that many of the auto component manufacturers in
India started from the quadrant I (i.e. job order fulfiller) and preferred to focus on
manufacturing capability axis (e.g. path a) to the quadrant II (i.e. manufacturing hubs).
The prime focus of the industry as a whole has been to improve indigenization levels
and improve on operational efficiency. The journey and popularity of TPM and TQM
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in the last decade is a testimony of this. However, we find very few examples of
organizations moving from quadrant I to quadrant IV (along path c or path b via
technological focus). This is because the path on the vertical axis is presumably more
difficult and there are issues with respect to investment and gestation period and hence
associated risk management (Figure 3).

However, with the changes taking place globally and the change pressures in
automobile market scenario in India, automobile and auto component manufacturers
are trying to move in the upward direction. The long-term survival, growth and
success of the automobile and auto component manufacturers would depend upon how
well they perform their technology management function and how well they are able to
integrate their technology strategy with business strategy. Ultimately, the success lies
in whether they are able to become “world class”. This goal of moving into the fourth
quadrant can be achieved by successful “STM”.

4. Development of cases and analysis
The two case organizations selected for the case study are operating in one of the
most technology intensive auto component domain. These two organizations are
market leaders in their respective product segments and thus are expected to provide
some insight into their STM practices and their journey.

4.1 Case study 1: Lucas TVS
Company profile. Lucas TVS was established in 1961 as a joint venture between Lucas
UK and TV Sundaram Iyengar & Sons (TVS), India, to manufacture automotive
electrical systems. Lucas TVS is the leader in auto electricals in India today with 48
years experience in design and manufacturing. Four out of five vehicles rolled out daily
are fitted with Lucas TVS products.

The combination of these two well-known groups has resulted in the establishment
of a vibrant company, which has had a successful track record of sustained growth
over the last four decades. TVS is one of India’s large industrial houses with 33
companies and a turnover in excess of USD 5 billion. The turnover of Lucas TVS and
its divisions was USD 405 million during 2007-2008.

Incorporating the strengths of the TVS Group and Lucas UK, Lucas TVS has
emerged as one of the foremost leaders in the automotive industry today. Lucas TVS
reaches out to all segments of the automotive industry such as passenger cars,

a

Manufacturing capability

Technology
providers

World-class
(integrated

organization)

Job order
fulfiller

Manufacturing
hubs

Technology
capability

Low High

Low

High

I II

III IV

c

b

Source: Based on Sahoo (2004)

Figure 3.
Technology capability and
manufacturing capability

matrix
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commercial vehicles, tractors, jeeps, two-wheelers and off-highway vehicles as well as
for stationary and marine applications. With the automobile industry in India
currently undergoing phenomenal changes, Lucas TVS, with its operational excellence,
is well equipped to meet the challenges of tomorrow. Lucas TVS has grown hand in
hand with the automobile industry in the country. The company’s policies have
recognized the need to respond effectively to changing customer needs, helping to
propel it to a position of leadership. The company has raised its standards on quality,
productivity, reliability and flexibility by channeling its interests.

Lucas TVS manufacture the most comprehensive range of auto electrical components
in the country – a range which continues to set standards in the industry. The products
are designed to meet the demands of vehicle manufacturers both in India and markets in
South East Asia, Africa, Gulf, Europe and the USA. The major product categories
include starter motor, alternator, wiper motor, blower motor, fan motor, dynamo
regulators, ignition coils, distributors and CAM sensors. Each product category has a
wide range of products to meet the needs of the automobile industry.

Operational excellence. “Lucas TVS is committed to achieving ever increasing levels
of customer satisfaction through continuous improvements to the quality of the
products and services. It will be the company’s endeavor to increase customer trust
and confidence in the label ‘Made in Lucas TVS’ ”. The company’s quality assurance
measures stand on the foundation of a strong belief – that quality begins and ends with
the customer. This commitment forms the backbone of its approach to quality
assurance. Lucas TVS has adopted a prevention-oriented quality policy though
ingrained with the traditional ideas of quality control. Everyone from the shop-floor
worker to the highest levels of the organization practice quality control both as an
individual and as a team. Education and training of the shop-floor workers is done in a
systematic manner to encourage multi-skills and bring in flexibility in operations.

An effective quality control system has resulted in the recognition of the
company’s outstanding achievements in the various fields. Lucas TVS was awarded
the ISO 9001 certified by BVQI in December 1993. The company reached a further
milestone when it recently received a certificate of recognition from BVQI for QS9000
for auto electricals. Subsequently, it achieved the TS16949 certification in the year
2002. With quality as the focus, Lucas TVS bagged the prestigious Deming quality
award in 2004.

Lucas TVS extensively uses the “modular” manufacturing technique. This has
been evolved over the years and has helped Lucas TVS to improve its productivity.
Lucas TVS, while developing excellent in-house manufacturing facilities for critical
process, has been instrumental in developing a strong tier-2 supplier base in and
around Chennai. It also procures child parts and assemblies from suppliers located in
various parts of India. In addition, cluster-based approach is followed by Lucas TVS
for developing its tier-2/tier-3 suppliers.

Technology development. A longitudinal study of the technology development at
Lucas TVS gives interesting insights. Technology development has been slow in the
initial years and improved pace after 1990. The top management at Lucas TVS had the
foresight and vision to set up the in-house R&D way back in 1978. As the auto industry
in India started growing with Maruti Suzuki’s operation in 1983 and further fuelled
by the liberalization process in 1991, Lucas TVS has continuously evolved and
ventured into new technology and product domains from time to time. The important
milestones, compiled based on information received from Lucas TVS, are described
in Figure 4.
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Technology management. The R&D of Lucas TVS provides the required technological
strength. Lucas TVS had more than 250 qualified and experienced staff in the
R&D division. The new product development (NPD) process of Lucas TVS is carried
out on the basis of concurrent engineering, design for manufacture and assembly,
design to target cost, design for reliability, meeting the requirements of TS16949. This
NPD process has been developed with the help of Japanese consultants to upgrade
to a world-class level to ensure customer satisfaction. The technical requirements
of customers are transformed into new products by the engineering R&D teams.

Product design is carried out using 3D software such as Pro/E, Catia, Unigraphics
as required by the customers for easy interaction and on-line design reviews, while
designing Lucas TVS products for the engine and vehicle systems of the customers.
Computer-aided engineering is extensively used for product design and development,
through computerized electromagnetic design, motor design, stress and fatigue
analysis, optimization of design, reliability engineering, etc. Techniques like FMEA
(failure mode and effect analysis) are used extensively to detect potential failures in
design and process. Test facilities have been set up in-house to test the wide range of
products as per national/international and customer standards. Lucas TVS has set up
an extensive benchmarking area for benchmarking of its products with competitors.
This helps R&D engineers to keep track of latest techniques being used by competitors
and continuously update product technology and quality.

The head (R&D) is primarily responsible for technology management function. He
reports directly to the CEO and being a very senior person and at a higher level plays a
crucial role in the decision-making process. He is responsible for strategic technology
planning, initiating new ventures, product upgradation and improvements and new
product developments. He looks after the engineering and design function, new
developments, tool design and IT functions also. This helps to have an overall control
over the major activities in a new product introduction set up. The representative
organization of Lucas TVS is shown in Figure 5.

Set-Up as JV between TVS
and Lucas industries, UK

Alternator manufacturing
started with license from

Lucas
In-house R&D activity

started

JV with Koku san Denki:
INEL set up to manufacture
electronic ignitions systems

TA with Hitachi to Mfg.
Alternator w/ vacuum pump

Lucas TVS set-up Mannur
factory for diesel FI

equipment

TA with Denso, Japan for
manufacturing of electronic
distributors at Pondichery

TA with Mitsubishi, Japan for
internal fan alternator

technology

IJL set-up as JV of Lucas
TVS and Koito, Japan to
manufacture automotive

lamps

TA with Denso for ESA
distributors and CAM

sensors

2W Starter manufacturing
set up at Pondichery plant

TA with Denso for DDLI Coils
(Pondichery plant)

Development and manufacture
of Window Lift Motors

Set-up plant near Pune for
wiper motors and associated

products

Plant set up in Iran for CKD
assy of starter motors for

local customer

Development and manufacture
of gear reduction starters

TA with Denso, Japan for
pencil coils (Rewari)

Lucas TVS Technology development 

201020001990198019701960

Figure 4.
Technology development

history of Lucas TVS
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Lucas TVS employs the autonomous cross-functional team structure called
New Product Introduction Teams (NPIT) for new projects. In the NPIT, people from
different functional areas form the team and the team is headed by a general manager
designated for the new projects. The team is disbanded after successful
implementation of the project. Technology absorption from TA/JV partners is done
through short-term visits of Lucas TVS engineers to technology partners.

Over the years, Lucas TVS has evolved a structured process for strategic business
planning. The industry Lucas TVS operates being technology intensive, technology
forms a part of the strategic plan. Both medium-term and long-term technology
plans are prepared for product, process and businesses. Head (business planning) is
responsible for strategic planning and business development. He works in close
coordination with head (R&D), head (marketing) and head (operations). He has a
capable team to assist in this function. This helps in integrating the business strategy,
technology development strategy and operations strategy in a seamless manner.
Specific targets for parameters such as localization, quality improvement productivity
improvements, etc. are fixed up on a yearly basis. The top management reviews the
performance on a periodic basis.

Business performance. With the visionary leadership of Lucas TVS CEO and the
strategic plans and actions, Lucas TVS has been showing impressive sales
performance over the years. Lucas TVS ranks second among the auto electrical
component manufacturers in India. At the same time, the exports of auto component
have been steadily increasing. Exports contribute about 8 percent of sales as on
2007-2008; it has grown by about four times in the last five years. Lucas TVS
intends to improve it further by 2010. The sales and exports performance is given
in Figure 6.

Lucas TVS has been able to develop several new products simultaneously
(distributor, starters, alternators, sensors) for all the MPFI models for major customers
within a short time span. This is a significant achievement of Lucas TVS. The
productivity has increased after the single-piece flow concept was introduced by Lucas
TVS. Implemented in a phased manner, the productivity has increased from about
82 percent in 2002 to approximately 95 percent in 2007-2008. With focussed in-house
development and the experience, Lucas TVS has been able to develop products such as
starters with high local content.

Over 70 percent of the current sales turnover is realized from new products
developed by in-house R&D. Lucas TVS was awarded the Golden Trophy for

Lucas TVS

Products

Generator, starter

Customer segment

Commercial veh.

Services

Lucas Indian serv.

Blower motors

Wiper motors

Ignition products

Passenger cars

3-wheelers

CarPlus accessoriesDistributor, sensor

2-wheelers

After market

Business
area

Markets

Business
units

India, South East Asia, Africa, Gulf, Europe and USA

Figure 5.
Representative
organization of Lucas TVS
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Technology Excellence by Automotive Component Manufacturers Association of India
in 2007, among the automotive component manufacturers. This stands testimony to
the capabilities of Lucas TVS engineering for development of new product and process
technology.

4.1.1 SAP-LAP analysis. Context. Technical collaboration on a select basis and
emphasis on creation of a strong manufacturing base.

Situation:

. Lucas TVS is a leader in auto electrical segment and has expanded its product
portfolio gradually.

. A strong manufacturing base and has been able to achieve economies
of scale.

. Emphasis on in-house R&D, to achieve core competency in key technology
areas.

. Faces stiff competition from global players such as Denso, Bosch and Valeo.

. Professionally managed company.

. Global auto majors coming up with new models in the Indian market.

Main actors:

. CEO of Lucas TVS.

. Head (R&D) and head (business planning) for strategic planning and technology
development.

. Head (marketing) for providing customer insight and head (operations) for
implementation.

. Employees of Lucas TVS as the lifeline of the organization.

. Collaborators as partners.

. Customers as opportunity providers.

. Competitors.

. Government of India and various state government agencies.
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7,500
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performance of Lucas
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Process of technology management:

. Impressive track record in technology transfer, adoption and adaptation.

. Emphasis of technology management in corporate strategy.

. Strong in-house R&D and manufacturing facilities provide the strength for
bargaining.

. TA/JV has been a preferred route for acquisition of new product technology.

. Cost control by effective implementation of localization programs within
specified time frame.

. Successful project management by forming NPIT.

. Continuous improvement of manufacturing technology by adopting techniques
of TPM, TQM.

Learning issues:

. Lucas TVS has been able to achieve tremendous growth after forming strategic
alliances/joint ventures in different areas.

. It has been able to plan its technology strategy well and has been able to
align its technology strategy and business strategy.

. Technology forecasting and timely implementation of plans has helped Lucas
TVS to stay ahead of the competition.

. Setting up of green field projects has helped Lucas TVS to bring in new
technology and induce a new culture for betterment of the company.

. A highly skilled and motivated workforce has contributed in a big way to the
success of Lucas TVS.

. Parallel strategy of TA/JV and in-house R&D has helped Lucas TVS to address
varied customer expectations like low cost (optimized performance) or higher
reliability and high performance.

. Investing in R&D at an early stage has helped Lucas TVS to be able to benefit in
terms of garnering high chunk of revenue from indigenously developed
products.

Recommended actions:

. Lucas TVS should focus on structured absorption of technology in each
product and technology area by long-term deputation of engineers in TA/JV
partners.

. Lucas TVS should tie up with core technology developers/academia/tier-2
suppliers (with technical know-how like IC manufacturers) for improving the
pace of new product development.

. Lucas TVS may explore the option of technology acquisition to develop
capability in new technology areas.

. Lucas TVS needs to look at expanding their product portfolio to include high
value products.
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. With increasing demand in the automotive sectors, Lucas TVS may need to look
at higher capacity production lines with minimum investment.

. Need to continue to invest in R&D for traditional as well as future technologies.

Expected performance:

. Lucas TVS is expected to expand its product portfolio by benefiting from the
R&D outcome.

. Expansion in to high value products may improve its business performance.

. Lucas TVS is expected to grow stronger by catering to the needs of customers
in ASEAN/African region where the technology development lags behind India.

. With sustained focus, Lucas TVS can become an Indian multinational in the next
decade.

4.2 Case study 2: Bosch Limited
Company profile. Bosch Limited is a subsidiary of the Bosch Group, Germany. Founded
in 1951 as Motor Industries Company (MICO), it pioneered the manufacture of
automotive spark plugs and diesel fuel injection equipment in India. In 2006, Bosch
acquired the controlling stake and the name was changed to Bosch Limited (henceforth
referred to as Bosch in this paper). Having access to the international state-of-the-art
technology of Bosch and with a conscious commitment to quality of its more than
11,000 employees has made Bosch the largest manufacturer of diesel fuel injection in
the country and one of the world’s largest.

The parent company, Bosch Group, is one of the world’s biggest private industrial
corporations. Bosch is a leading auto component manufacturer and well known for
automotive equipments like fuel injection technology, ABS and driver information
systems. But today, Bosch is not only a name for automotive equipments but also for a
whole range of other product areas such as communication technology, power tools,
house hold appliances, thermo technology, automation technology and packing
machinery. Headquartered in Stuttgart, Germany, the Bosch Group has some 280,000
employees worldwide, and generated annual sales revenue of 45.1 billion euros in 2008.
There are about 300 subsidiary and regional companies around the world.

Bosch caters to all segments of the automotive industry, but focussed on the
HCV/LCV, passenger car and farm equipment sector. It also has buy back
opportunities from the parent company in Germany and thus is able to leverage on
the Bosch global requirements. This has helped Bosch to improve its export
performance over the years.

Operational excellence. Bosch Limited has four plants in India, for manufacturing
a wide range of automotive products such as diesel and gasoline fuel injection
systems, Blaupunkt car multimedia systems, auto electricals and accessories, starters,
generators and energy and body systems. Bosch has set up an application
development center in Bangalore and is acting as one of Bosch’s worldwide product
development centers. Bosch Limited has already achieved TS16949 and ISO 14000
certification for all its plants. It follows the 12-point quality policy based on the Bosch
worldwide quality policy.

Bosch believes that the success of any organization lies in employee engagement.
Global practices such as the Bosch production system, which is based on lean
manufacturing techniques and continuous improvement, are practiced in the shop
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floors. The Bosch Vocational Center (BVC) provides training to people on quality,
safety, marching toward excellence and problem solving techniques.

With clear focus on exports, Bosch has set up two exports-oriented units at
Bangalore and Nashik. The Bangalore plant was the first to introduce the
“export-oriented unit” concept for parts and products which are by and large
phased out in the rest of the Bosch plants in the world. To date, it has successfully
maintained its 0 PPM quality level. The Nashik EOU was formed in 2005 for the
common rail injection (CRI) project. It manufactures common rail injectors and its
various parts for selling within India, and for the international market of Bosch world.

In addition, Bosch Limited has a strong nationwide service network which spans
across 1,000 towns and cities with over 4,000 authorized representations to ensure
widespread availability of both products and services.

Technology development. Bosch Limited, which started as MICO, has leveraged on
the technological capability and strength of parent company Bosch. A longitudinal
study of the developments over the years indicates that Bosch Limited has entered into
different product and technology areas based on needs and potential of the market in
India, upcoming regulations, global strategy and developments at parent company.
The summary of the technology history of Bosch in the automotive domain is
shown in Figure 7.

Realizing the importance of growing Indian market and the potential, Bosch has set
up its technical center in Bangalore. The futuristic technical center India is the first of
its kind in the country, dedicated to providing world-class technological solutions for
the auto industry. It has over 250 qualified and experienced engineers and technicians.
The technical center India is one of the many global development centers in the Bosch
Group, outside Europe. It works in tandem with the automotive industry to develop
products to match specific needs. With the infusion of new international automotive
technology in the last decade, it has swiftly responded to match the needs of new
generation vehicles.
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Technology development
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The Bosch Group preserves its competitiveness with innovations and cutting-edge
technology solutions. Throughout the world, more than 22,000 associates are involved
in research and development for the Bosch Group. The company’s technological
competence is also manifested in the large number of patent applications it files.
Bosch is the second largest patent applicant in Germany, and the third largest at the
European Patent Office.

Technical center India offers solutions to vehicle and engine manufacturers in the
application of electronic diesel control and petrol injection systems. It has the global
responsibility of developing certain products like single-cylinder pumps, multi-cylinder
pumps and mechanical distributor pumps for the entire Bosch Group. As the global
development center, it is also involved in design and development of new products
from concept to manufacturing, manufacture and testing of proto samples, reliability
testing, product quality improvements and rationalization and technical co-ordination
with other manufacturing locations, in respect of quality and warranty.

As a step toward meeting customer needs with the change in the emission
scenario, a full-fledged application test facility, for electronic diesel control, petrol
injection, spark plug and auto electrical products, is housed in the new application
center. Set up primarily to cater to the requirements of the Indian auto manufacturers,
this new setup is a perfect test bed for manufacturers looking to upgrade their
products with great attention to detail. Facilities include engine testing
dynamometer, chassis dynamometer (vehicle testing), high-precision calibration
test benches, spark plug testing, starter motor testing, alternator testing, vibration
testing, glow plug testing, climatic testing and instrumentation lab. The application
center provides the required platform and facilities for Bosch to work in close
cooperation with OEM’s for design and development of products from concept
stage itself.

Figure 8 gives a broad representation of the organization at Bosch Limited. At
Bosch, each product line is headed by a senior person, who has the responsibility of the
technical and commercial function of the division/business area. A dedicated central
sales function helps the management take a holistic and long-term view of the
customer requirements.

The process of strategic business and technology planning is followed religiously at
Bosch. Each business unit prepares annual plan, which is discussed by Bosch Limited
and parent company Bosch and the plan and strategy for Bosch Limited is prepared.

Bosch Limited 

Product lines

Generator, starter
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Commercial veh.

Services

Bosch auth service

Packaging eqpt.

Power tools

Diesel systems

Passenger carsGasoline systems

After market

Business
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Markets

Business
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India, Europe and Bosch worldwide 

Figure 8.
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organization of Bosch
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Both the short-term (one year) to medium-term (three years) plan called business plan
and long-term (Bten years) plan called strategic plan are made and reviewed from time
to time with changing environment conditions. Based on the finalized strategy, the
action plans are frozen. Then the targets and timeframes are set. Periodic reviews take
place to review the performance.

Business performance. Bosch Limited has shown excellent performance
over the years and has been the number one auto component manufacturer in
India. With active support from parent company in Germany, Bosch has been
able to develop products such as starters and alternators with a high level of local
content.

Bosch has been able to develop new products well ahead of its competitors in its
core competence (diesel FIE) area and is looking to achieve the same status in other
product areas. Bosch exports components to Bosch for its worldwide requirements. It
also supplies to other overseas customers and approximately 16 percent of its revenue
is from the exports market. The sales and export performance of Bosch is shown in
Figure 9.

Bosch has been recognized for innovations in technology and the scale and size
of manufacturing capabilities and has received many awards like auto component
manufacturer of the year (2005, 2007, 2009), automotive technology award (2006, 2008),
which commemorates the customer satisfaction earned by Bosch over the years,
performance, quality and diverse range of products.

4.2.1 SAP-LAP analysis of Bosch Limited. Context. Developing products for the
future requirement of the auto industry – to remain ahead of competition.

Prevailing situation:

. Bosch has been steadily increasing its product range and customer base.

. The company’s financial health is sound and it can invest in new projects.

. Bosch is the leader in diesel engine management system (EMS) and common rail
diesel injection systems (CRDi).

. Development of gasoline EMS systems has been identified as a priority
area.

. Bosch has a strong technology base and plans ahead for future requirements of
the customer.
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Main actors:

. One CEO for the entire world of Bosch as the motivating force worldwide.

. Bosch Limited management in India.

. Employees as the heart and soul of the company.

. Customers as drivers and partners.

. Competitors to pose challenges.

. Government of India and various state government agencies.

Process of technology management:

. Bosch has strong emphasis of technology in business and corporate strategy.

. The technology strategy is driven by Bosch’s global strategy with inputs of
Indian market requirement.

. Seamless transfer of technology between parent company and Bosch Limited.
Setting up of technical center in India has been a major factor in ensuring
this.

. Exposure to world-class manufacturing, quality, design and development
practices of Bosch through regular audit by Bosch global teams.

. Expatriates posted at Bosch Limited help transfer the technology from parent
company.

. Bosch engineers are trained at Bosch’s global development centers and plants in
all relevant product areas to develop the capability in India.

. Setting up of an application center in India has helped Bosch Limited to develop
local R&D capability.

Learning issues:

. Bosch has established itself as a technology leader in the Indian auto component
industry.

. With active support from parent company Bosch, it has been able to plan its
technology strategy well and has been able to align its technology strategy and
business strategy.

. Technology forecasting and timely implementation of plans has helped Bosch to
stay ahead of the competition.

. Parent company has helped in many ways in terms of technology, access to
information, exposure to global practices.

Suggested actions:

. Bosch needs to develop cost competitive new products in order to strengthen its
position in passenger cars.

. In product technology, there are areas like auto electrical where Bosch is required
to put a lot of effort. It needs to develop the capabilities in terms of reducing cost
for such products in order to remain competitive.
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. Need to manage the inertia of a huge global MNC and improve speed of delivery
as required by Indian customers.

. The design and application center in India needs to focus more on developing
India specific products by customizing global products suitable for local usage
conditions.

Expected performance:

. Having the strong support from parent company and the management intent to
grow in India is likely to help in exponential growth.

. Capability development of local engineers is expected to improve the response to
customers’ needs.

5. Comparative case study findings and managerial implications. The study
on “STM” practices at the leading auto component manufacturers has been useful to
understand the practices and the links to performance. The synthesis of some of the
key aspects of STM is summarized in Table III.

In the auto component sector in India, organizations need to have a clear long-term
strategy for building competitiveness. The top management commitment to building
strategic attitude is of utmost importance and needs to be visible in its decision-
making process in general and regarding technology in particular. Quick and effective
adoption of the product technology to local conditions, developing capabilities to adapt
manufacturing technology, promoting continuous improvement culture and formation

STM practice Lucas TVS Bosch Limited

Technology strategy
drivers

Driven by Top Management of
Lucas TVS and strategic business
objectives

Primarily driven by global strategy
of parent company Bosch

Business expansion
strategy

Enter into new business areas by
technology acquisition from
suitable partners

Develop new business and product
areas based on core competency
and market need

Technology
development
strategy

High focus on in house R&D
clubbed with suitable TA/JV with
technology partners

Leverage on parent companies
global technology development
and adapt them to Indian condition

Technology
capability
development

Capability development through
in-house R&D
Short visits to TA/JV partners for
learning
Continuous training and
development of people

Extensive long-term training of
engineers at global locations
Audits and education by global
teams
Continuous training and
development of people

Technology
implementation

Cross-functional teams for
implementation of new projects

Bosch global practice of new
product developments

Supplier
development

Cluster-based approach for
developing the supplier base

Supplier development based on
Bosch global practices

Manufacturing-
technology
capability
development
approach

High focus on technology
development since long time,
parallel development of
manufacturing capability

Focus on manufacturing capability
development in initial years,
Technology development in India
started after 2000

Table III.
Comparison of STM
practices
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of core technology group are a few determinants of technology strategy. Technology
strategy needs to be derived from the long-term corporate goals and should take into
account key components of technology management function in an organization. The
two cases presented in this article clearly show a strong linkage between the business
objectives and technology strategy.

Capability to develop technology on its own, being able to provide technologically
superior products, being able to compete at the global level, to be able to afford state-of-
art technology in the core and allied industries, competence to make breakthroughs
and radical innovations, and ability to retain competitive advantage in terms of
technology are the characteristics of technology leaders. Bosch seems to have benefited
from the strong technology base of its parent company, whereas Lucas TVS has
demonstrated strong technology absorption with in-house capability development.

In the case of Bosch, management control by its parent company has helped to
strengthen the firm technologically and financially. In the case of Lucas TVS, it has
been able to maintain a strong learning culture and cordial relationship with its TA
and JV partners, and thus has been successful in technology acquisition, absorption
and new technology development.

Effective supplier development is key to reducing cost and investments in the
automobile industry. Both Bosch and Lucas TVS have taken proactive steps in this
direction and thus have helped allied organizations in this regard. This needs to be
taken a step further in order to enable the tier-2 suppliers to meet the future technology
development.

6. Concluding remarks
STM is essential for long-term competitiveness of organizations. In the dynamic and
competitive automotive industry, organizations need to continuously keep ahead in
terms of technology to remain competitive. Many auto component manufacturers in
India have gone in for technical alliances and joint ventures for acquiring new
technologies. As studied in these two cases, the long-term success of organizations will
depend on how well they integrate their technology strategy with business strategy
and how they develop their in-house capability to absorb, adapt and develop new
technologies. The comparative cases indicate that despite having impressive
capabilities, the auto component firms in India have a long way to go to emerge as
international leaders.
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