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7 Abstract

s Information technology, and the hardware and software associated with the IT industry, are

o an integral part of nearly every major global industry.The information technology (IT)

10 industry has become of the most robust industries in the world. IT, more than any other

1 industry or economic facet, has an increased productivity, particularly in the developed world,
12 and therefore is a key driver of global economic growth. Economies of scale and insatiable

13 demand from both consumers and enterprises characterize this rapidly growing sector.This

14 paper evaluates the relative efficiencies of various Indian IT Companies with the use of Data
15 Envelopment Analysis (DEA) in the presence of different factors of marketing (Total Income
16 sales as output and Selling and Distribution expenses Communication expenses as Input).

17

18 Index terms— software industry, strategic partner, marke-ting, DEA.

v 1 Introduction

20 a) Service Sector in Indian Economy he contribution of the services sector to the Indian economy has been
21 manifold: a 60 per cent share in gross domestic product (GDP), growing by 10 percent annually, contributing
2 to about a quarter of total employment, accounting for a high share in foreign direct investment (FDI) inflows
23 and over one-third of total exports, and recording very fast ??727.4 per cent) export growth through the first half
24 of 2010-11. It is also a significant employment generator. Service sector encompasses a variety like tourism, rail
25 freight, logistics, hotel industry; healthcare, financial services like insurance and banking have been growing at
26 28% over the last 5 years, which is remarkably higher than the GDP growth of 7%. India ranks fifteenth in the
27 services output and it provides employment to around 23% of the total workforce in the country. The various
28 sectors under the Services Sector in India are construction, trade, hotels, transport, restaurant, communication
29 and storage, social and personal services, community, insurance, financing, business services, and real estate.

30 Source : Indian Central Statistical organization 2011. Information technology is a collective term used to
31 describe developments in the mode used for the acquisition, processing, analysis, storage, retrieval, dissemination
32 and application of information. Recent developments in the field of IT have revolutionized programmer
33 capabilities and application. The impact of these developments affects increased computer speed, smaller
34 hardware size, lower hardware and software costs, improved reliability, compatibility and interconnectivity. India
35 is one of the world’s fastest growing economies and is emerging as a global Information Technology powerhouse.
36 India offers high quality IT and IT-enabled Services at low cost, using state-of-the-art technology. Convergence
37 has led to lowering of tariffs, plentiful availability of bandwidth at increasingly lower cost, competition and growth
38 in technology, especially fiber optics and wireless technology.

39 The Indian Information Technology sector has shown remarkable resilience in the year 2007. Industry
40 performance was marked by sustained double-digit revenue growth, steady expansion into newer servicelines
41 and increased geographic penetration, and an unprecedented rise in investments by Multinational Corporations
42 (MNCs) -in spite of lingering concerns about gaps in talent and infrastructure impacting India’s cost competi-
43 tiveness.
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5 CHARACTERISTICS OF THE INDIAN SOFTWARE INDUSTRY

The Indian software and services exports including ITES-BPO are estimated at US$ 40.3 billion in 2007-
08, as compared to US$ 31.4 billion in 2006-07, an increase of 28.3 per cent. The Indian IT sector has built a
strong reputation for its high standards of service quality and information security -which has been acknowledged
globally and has helped enhance buyer confidence. While the larger players continue to lead growth, gradually
increasing their share in the industry aggregate; several high-performing Small and Medium Enterprises (SMEs)
also stand out.

The total IT Software and Services employment is expected to reach 2.0 million mark in 2007-08 (Manpower
demand for IT software and hardware sector in 2008 is projected as over 9 million), as against 1.63 million in
2006-07, a growth of 22.7 per cent year-onyear. This represents a net addition of 375,000 professionals to the
industry employee base, this year. The indirect employment attributed by the sector is estimated to about 8.0
million in year 2007-08. This translates to the creation of about 10 million job opportunities attributed to the
growth of this sector. The outlook for Indian IT remains bright, and the sector is well on track to achieve its
aspired target of US$ 60 billion in export revenues and US$ 73 -75 billion in overall software and services revenues
by 2010.

2 1II

3 Computer Software Industry in India

The importance of the software industry can be judged by the fact that its contribution to the country’s GDP
will increase from 1.4 per cent (2001) to about 7 per cent ?72008). More importantly, it is expected to contribute
nearly 20 per cent of incremental GDP growth between 2001 and 2008. The industry, which employed 0.8 million
people in 2001, is expected to employ over 2 million people directly and create direct employment opportunities
for at least an additional 2 million people by 2008 ??Nasscom, 2002). The industry’s contribution to India’s
total exports has been rising. Realizing the potential of the industry, the captains of the industry speak very
highly about the firms. Many professionals and policy makers have called India the software super power of the
world. The immense enthusiasm surrounding the industry is understandable as hardly any other Indian industry
matches its growth rates in the last decade. Yet, it is useful to put a little global perspective on India’s ambitions
in this area. The global software market is estimated to be about US$550 billion (2002), and has been growing
at about 15 per cent per annum (five-year, trend rate) (ESC Data, 2003). India’s share in this market is 1.5 per
cent ?72000) and is estimated to rise to less than 5 per cent 772008).

The Indian success story has, been a combination of resource endowments, a mixture of benign neglect and
active encouragement from a normally intrusive government, and good timing. By the late 1980s, India was
graduating approximately 150,000 English-speaking engineers and science graduates, with only a limited demand
for their services from the rest of the economy. By the late 1980s as well, India’s economic liberalization was also
well under way.

Around this time, the information technology revolution in the developed world had begun to take root and
shortages of skilled programmers and IT professionals were beginning to develop. By this time a number of
Indians were working in very substantial numbers in US firms. Some of them played an important, although
as yet undocumented role, in bridging the gap and matching the buyers in the US with the suppliers in India.
Responding quickly to the growing demand, a number of Indian firms arose in quick time. The State encouraged
this growth by considerably simplifying the process for obtaining the numerous clearances and permits that any
firm in the organized sector in India typically needs.

FY 2006-07 witnessed a revalidation of the Indian Information Technology -Business Process Outsourcing (IT-
BPO) growth story, driven by a maturing appreciation of India’s role and growing importance in global services
trade. Industry performance was marked by sustained double-digit revenue growth, steady expansion into newer
service-lines and increased geographic penetration, and an unprecedented rise in investments by Multi-national
Corporations (MNCs) -in spite of lingering concerns about gaps in talent and infrastructure impacting India’s
cost competitiveness. The sector looks set to close the year at record levels, with the revenue aggregate growing
by nearly ten times over the past ten years.

Positive market indicators including large unaddressed white-spaces and the unbundling of IT-BPO mega-deals
with increasing shares of global delivery, strongly support the optimism of the industry in achieving its aspired
target of USD 60 billion in exports by 2010.

While India is uniquely advantaged to best address these opportunities, they are not lost to others. Timely,
coherent and continued action is needed to ensure that India makes the most of these opportunities and maintains
its lead.

4 III.
5 Characteristics of the Indian Software Industry

The Indian software sector displays many unusual features from an Indian perspective. The most obvious one
is its export orientation, accounting for 65% of the total software revenue. There are important qualitative
differences between the export market and the domestic markets. The domestic market has a higher proportion
of revenues from the sale of software packages and products. Whereas products accounted for nearly 40% of the
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domestic market5, they account for a little fewer than 10% of exports. Over 80% of exports are software services
including custom software development, consultancy and professional services. For domestic clients the industry
provides a wider range of services that usually spans the entire lifecycle of software development.

6 a) Domestic

A large fraction of the domestic software industry consists of resale of software packages developed by foreign,
principally US, firms, thus overstating the extent of software written for the domestic market. On the other
hand, there is a great deal of in-house software written by users, especially large Indian firms that are not being
captured by any figures. A number of Indian software firms have also developed software packages aimed at the
domestic market.

7 b) Exports

Indian software exports consist primarily of software services. The activities carried out by most firms in India are
essentially maintenance tasks for applications on legacy systems such as IBM mainframe computers, development
of small applications and enhancements for existing systems, migration to clientserver systems, often referred to
as porting or reengineering.

8 c¢) Marketing of Software Industries

To certain extent managing services are more complicated then managing products, products can be standardized,
to standardize a service is far more difficult as there are more input factors i.e. people, physical evidence, process
to manage then with a product. Characteristics of a service The Service marketing mix involves analyzing the
7'p of marketing involving, Product, Price, Place, Promotion, Physical Evidence, Process and People.

9 1i. Product

The term ”product” refers to tangible, physical products as well as services. Product decisions includes
aspects such as Brand name, Functionality, Styling, Quality, Safety, Packaging, Repairs and Support, Warranty,
Accessories and services.

ii. Price Pricing decisions should take into account profit margins and the probable pricing response of
competitors. Pricing includes not only the list price, but also discounts, financing, and other options such as
leasing, pricing strategy (skim, penetration, etc.).

iii. Place Distribution is about getting the products to the customer. Distribution decisions include,
Distribution channels, Market coverage (inclusive, selective, or exclusive distribution), Specific channel members,
Inventory management, Warehousing, Distribution centers, Order processing, Transportation & Reverse logistics.

10 iv. Promotion

In the context of the marketing mix, promotion represents the various aspects of marketing communication, that
is, the communication of information about the product with the goal of generating a positive customer response
through Advertising, Personal selling & sales force, Sales promotions, Public relations & publicity, Marketing
communications budget.

11 v. People

An essential ingredient to any service provision is the use of appropriate staff and people. Recruiting the right
staff and training them appropriately in the delivery of their service is essential if the organization wants to
obtain a form of competitive advantage. Consumers make judgments and deliver perceptions of the service based
on the employees they interact with.

12 vi. Process

Refers to the systems used to assist the organization in delivering the service.

13 vii. Physical Evidence

Physical evidence is an essential ingredient of the service mix; consumers will make perceptions based on their
sight of the service provision which will have an impact on the organizations perceptual plan of the service.

14 d) Literature Review i. High -Tech Products

High-tech products are characterized by a short product life cycle curve (Rosenau, 1988). Such products typically
go through the life-cycle stages in shorter periods of time). To target each customer segment in the diffusion
of innovation curve, a different marketing approach becomes necessary (Moore, 1991). According to Utterback
(1994), a dominant design is the one that wins the allegiance of the market place, the one that competitors and
innovators should adhere to if they hope to command significant market share. Bierstedt, in a general context,
has aptly summarized the role of power in any system: ”"Power supports the fundamental order of society and
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21 ? STAGE (III)

the social organizations within it, whenever there is order. Power stands behind every association and sustains
its structure. Without power there is no order”. The study of power must be, therefore, an important part of the
study of distribution channel behavior and will have important implications for the study of physical distribution
management.

In a general context, Emery and Trist have pointed out that the type of environment increasingly facing
organizations of all kinds is such that no longer can individual organizations cope effectively by themselves. One
aspect of this is the situation of the organizations comprising a distribution channel. The rise of consumerism
and the increasing concern being given to man’s effects on his natural environment create problems with which
individual organizations cannot cope alone. Partly, these problems can be met by better co-operation and co-
ordination between organizations in distribution channels. However, these environmental changes also suggest
the need for some degree of cooperation and co-ordination between whole channels. ?7008) observed that the
R&D efficiency of Japanese pharmaceutical industry has worsened throughout the decade 1983-92. In the Indian
context, after controlling for firm size and initial efficiency levels, Saranga and Phani (2009) found that in the
era prior to the introduction of the product patent regime, higher R&D investments in pharmaceutical firms
translated into higher efficiencies.

Manandhar and Tang (2002) incorporated intangible aspects, e.g. the internal service quality, into DEA.
They considered internal service quality, operating efficiency and profitability as dimensions of performance.
Portela and Thanassoulis (2007) analyzed the three dimensions of branch performance: Usage of new transaction
channels, efficiency in increasing sales and customer base and generating profits. Relations between operational
and profit efficiencies and also transactional and operational efficiencies were identified. Comparison of different
dimensions allows us to see superior and inferior branches. They found positive links between operational and
profit efficiency and also between transactional and operational efficiency. Service quality is positively related
with operational and profit efficiency.

15 f) Research Objectives

The main research objective of this paper is to understand the importance of marketing and marketing efforts
undertaken by various Software companies and their influence on the overall performance of the companies.

Marketing and marketing efforts are evaluated by following five factors (two initial factors and three extended
factors): The count of companies operating in Indian I.T. sector runs in thousands, and considering all of them
is a tedious task for this particular research. So the target population was the companies available in CMIE
database. Finally 139 companies with complete data qualified for the research analysis.

In second stage top 10 and bottom 10 companies were selected on the basis of their efficiencies and data for
extended factors was collection from individual company’s website.

16 1V.
17 Research Methodology

ii. Paired T-Test Paired sample t-test is used in 'before-after’ studies, or when the samples are the matched pairs,
or the case is a control study. The paired sample t-test is used in this research to statistically conclude whether
or not extended input factors have improved the efficiency of the companies.

V.

18 Analysis and Findings
19 Conclusion and Managerial Implications

The study shows that the extended factor taken in the research i.e. number of branches, strategic partners and
number of vertical industry served have a considerable contribution to the comparative efficiencies of the higher
efficient companies, at the same time it is also observed that these factors do not contribute to the efficiencies of
the lower efficient companies. Hence it? Stage (I)

The efficiency of 139 companies using DEA with two initial factors (Selling & Distribution expense) & two
output factors (Total Income & Total Sales). Top ten and bottom ten companies on the basis of efficiencies were
selected for further evaluation. Detail in Annexure 1.

20 7 Stage (II)
The performance of top & bottom 10 companies was re-evaluated using the same two initial and output factors.
There evaluated efficiencies were used as "before’ sample for t-test. Detail in Annexure 2.

21 ? Stage (III)
Now three more extended factors along with two initial factors i.e. total five factors as input and the same two

output factors were used to calculate the efficiencies of top 10 and bottom 10 companies to be further used for
t-test as ’after’ sample.
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22 7?7 Stage (IV)
The paired t-test was applied to evaluate the significance of extended factors in enhancing the company’s
performance. The top ten com-panies showed significant difference between the two factors while the bottom ten
companies showed insignificant difference between initial factors and extended factors.

ii. can be considered that these factors have some implication on the overall competitiveness of the companies
in this sector. Indian Software companies should, apart from developing technical competitive advantage, should
also give importance to other marketing related efforts in order to be more competitively efficient.

23 a) Limitation

The numbers of companies were limited and were dependent on the availability of data as per CMIE database.

The detailed information about the three factors (i.e. no. pf branches, no. of strategic partners and no. of
vertical industries served) was based on the data available on the respective company site on the day and date
of access, and hence was dependent on the updated ness of the respective websites.

Limited factors as a measure of efficiency were used in evaluating the performance of various companies.

Top 10 companies were redefined due to unavailability of data on extended factors.

24 b) Future Scope

This study can be conducted using larger factor base for more insight understanding of the software sector.
More number of companies can be incurporated in sample for research purpose. Geographical advantage
brought by strategic partners can further be researched.

25 Global Journal of

OPEN
ASSOCIATION
OF RESEARCH

SOCIETY, USA

Figure 1: Figure 1 :

'© 2013 Global Journals Inc. (US)



25 GLOBAL JOURNAL OF

Figure 2: Figure 2 :



228

229

230

231

232

233

234

236

237

239

240
241

242
243

244
245

246
247

248
249

250
251

252
253

254
255
256

257
258
259

260
261

262
263

264

265
266

267
268
269

270
271

272
273

278
279
280

[ European Journal of Operational Research] , Furopean Journal of Operational Research 52 p. .

[Tata Elxsi] , Ltd Tata Elxsi . 0.008534.

[ Unisys Softwares Holding Inds. Ltd] , Unisys Softwares & Holding Inds. Ltd (3) p. 89372.

[Comp-U-Learn] , Comp-U-Learn . Ltd. 0.008245. (Tech India)

[Software] , R S Software . India) Ltd.

[ Unisys Softwares Holding Inds. Ltd] , Unisys Softwares & Holding Inds. Ltd 1 p. 415063.

[ Unisys Softwares Holding Inds. Ltd] , Unisys Softwares & Holding Inds. Ltd (5) p. 188289.

[Hanmer-Lioyd ()] , Stuart Hanmer-Lioyd . 2003. Louise Canning.

[Indian I ()] 109 Onward Technologies Ltd, T Indian I .. 0.008541. 2008. (INDUSTRY: NASSCOM ANALYSIS)
[

Bierstedt (1950)] ‘An analysis of social power’ R Bierstedt . American Sociological Review December 1950. 15
(6) p. 735.

[Boussofiane et al. ()] Applied data envelopment analysis, A Boussofiane , R G Dyson , E Thanassoulis . 1991.

[Mostafa ()] Benchmarking top Arab banks’ efficiency through efficient frontier analysis”. Industrial Management
and Data Systems, M Mostafa . 2007. 107 p. .

[Comparative Efficiency Analysis of Portuguese Bank Branches Eur. J. Oper. Res] ‘Comparative Efficiency
Analysis of Portuguese Bank Branches’. Fur. J. Oper. Res 177 (2) p

[Moore ()] Crossing the Chasm: Marketing and Selling Technology Products to mainstream Customers, Geoflrey
A Moore . 1991. New York: Harper Collins.

[Delis and Papanikolaou ()] ‘Determinants of bank efficiency: evidence from a semi-parametric methodology’. M
D Delis , N I Papanikolaou . Managerial Finance 2009. 35 (3) p

[Saranga and Phani ()] ‘Determinants of operational efficiencies in the Indian pharmaceutical industry’. H
Saranga , B V Phani . International Transactions in Operational Research 2009. 16 (1) p. .

[Gallaugher ()] ‘E-Commerce and the undulating distribution channel’. J M Gallaugher . Communications of the
Association for Computing Machinery 2002. 45 (7) .

[Chilingerian ()] ‘Evaluating Physician Efficiency in Hospitals: A Multivariate Analysis of Best Practices’ J A
Chilingerian . European Journal of Operational Research 1995. 80 (3) p

[Emery and Trist ()] ‘Evaluating Significance of Marketing in Indian IT Companies using’ F E Emery , E L Trist
. Systems Thinking, Penguin, Harmondsworth, DeaF E (ed.) 1969. p. . (The causal texture of organisational
environments)

[Jackson and Fethi (2000)] ‘Evaluating the technical efficiency of Turkish commercial banks: An Application of
DEA and Tobit Analysis’ P M Jackson , M D Fethi . International DEA Symposium 2000. July. p. . University
of Queensland

[Alderson ()] ‘Factors governing the development of distribution channels’. W Alderson . Marketing Channels for
Manufactured Products, (Irwin, Homewood, IL) 1954. p. 31.

[Sharma and Thomas ()] ‘Inter-country R&D efficiency analysis: An application of data envelopment analysis’
S Sharma , V J Thomas . Scientometrics 2008. 76 (3) p

[Logix Microsystems| Logiz Microsystems, Ltd. 0.007056.

[Managing Routes to Market: a glimpse into the future] Managing Routes to Market: a glimpse into the future,
Lugano, Switzerland. (Paper prepared for the 19 th IMP Conference)

[Sunil Sahadev and Jayachandran ()] ‘Managing the distribution channels for high-technology products: A
behavioural Approach’ S Sunil Sahadev , Jayachandran . European Journal of Marketing 2004. 2004. 38

(1) p. .
[Kotler ()] Marketing management” -millennium edition, P Kotler . 2000. Upper Saddle River, N.J.: Prentice
Hall.

[Utterback ()] Mastering the Dynamics of innovations, J M Utterback . 1994. Boston: Harvard Business School
Press.

[Hashimoto and Haneda ()] ‘Measuring the change in R&D efficiency of the Japanese pharmaceutical industry’.
A Hashimoto , S Haneda . Research Policy 2008. 37 (10) p

[Charnes et al. ()] ‘Measuring the Efficiency of Decision Making Units’. A Charnes , W Cooper , E Rhodes .
European Journal of Operational Research 1978. 2 p. .

[Tan et al. (2007)] ‘Modelling the Efficiency of Knowledge Economies in the Asia Pacific: a DEA Approach’ H
B Tan , C W Hooy , S M N Islam , A Manzoni . International Conference on Engineering and Engineering
Management 2007. December 2-5 2007.



281
282

283
284

285
286

287
288

289
290

201

292
293

294
295
296

301

302

303

304

305

306

307

308

309

310
311
312

313

25 GLOBAL JOURNAL OF

[Mukherjee et al. ()] ‘Performance benchmarking and strategic homogeneity of Indian banks’ A Mukherjee , P
Nath , M N Pal . International Journal of Bank Marketing 2002. 2007. 20 (3) p. . (Portela MCAS)

[Feroz et al. ()] ‘Performance measurement for accountability in corporate governance”: A data envelopment
analysis approach’. E H Feroz , S Goel , R L Raab . Review of Accounting and Finance 2008. 7 (2) p

[Bowersox et al. ()] Physical Distribution Management, D J Bowersox , E W Smykay , La Londe , BJ . 1968.
New York, NY: Collier-Macmillan. 2.

[Beier ()] ‘Power in the distribution channel’. F Beier . Distribution Channels: Behavioural Dimensions,
(Houghton Mifflin; Boston, MA) 1969. p. 103.

[Sheth and Sisodia ()] ‘Revisiting marketing’s lawlike generalizations’ J N Sheth , R S Sisodia . Journal of the
Academy of Marketing Science 1999. 27 (1) p. .

[Rosenau ()] ‘Speeding Your Product to Market’. M D Rosenaulr . Journal of Consumer marketing 1988. 5 p. .

[Manandhar and Tang ()] ‘The evaluation of bank branch performance using data envelopment analysis a
framework’ R Manandhar , Jcs Tang . J. High Technol. Manage. Res 2002. 13 (1) p

[Mehta et al. ()] ‘The influence of leadership style on co-operation in channels of distribution’. R Mehta , T
Larsen , B Rosenbloom . International Journal of Physical Distribution € Logistics Management 1996. 1996.
26 (6) p

[Mallen ()] The marketing channel -a conceptual viewpoint, B E Mallen . 1967. New York: John Wiley & Sons
Inc.

[Farrell ()] ‘The Measurement of Productive Efficiency’. M J Farrell . Journal of the Royal Statistical Society,
Series A (General) 1957. 120 p. .

Unisys Softwares Holding Inds] Unisys Softwares & Holding Inds, (Lt
Unisys Softwares € Holding Inds, (Lt
Unisys Softwares € Holding Inds, (Lt

( 0.350201

(

(
Unisys Softwares € Holding Inds, (Lt

(

(

(

(

(0.107186
(0.128458
(0.136350
(
(
(

)

Unisys Softwares Holding Inds )
)

)
0.217789)
)

)

)

Unisys Softwares Holding Inds
Unisys Softwares Holding Inds
Unisys Softwares € Holding Inds, (Lt
Unisys Softwares € Holding Inds, (Ltd.(0.283549
Unisys Softwares & Holding Inds, (Ltd.(0.057141
Unisys Softwares Holding Inds] Unisys Softwares & Holding Inds, (Ltd.(0.317506
Usha Martin Education Solutions Ltd] Usha Martin Education & Solutions Ltd,

d.
d.
d.
d.
d.
d.

Unisys Softwares Holding Inds

[
[
[
[
[Unisys Softwares Holding Inds
[
[Unisys Softwares Holding Inds
[
[
[

Akazili et al. (2008)] Using Data Envelopment Analysis to measure the extent of Technical Efficiency of Public
Health Centres in Ghana. BMC International Health and Human Rights, J Akazili , M Adjuik , C Jehu-Appiah
, E Zere . http://www.biomedcentral.com/content/pdf/1472-698X-8-11 2008. June 2009. 8 p. 10.

[Virinchi Technologies] Ltd. 0.007462. Virinchi Technologies,


http://www.biomedcentral.com/content/pdf/1472-698X-8-11

