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Abstract

Emergence of information and communication technology (ICT) has made possible to digitally shift part of the business process to a place where it will have competitive advantage. Consequently, developed countries are shifting its labour intensive business process, even to other countries where it can be performed at a fraction of cost without compromising on its quality. India is one of the preferred destination for such work due to robust communication infrastructure, large pool of English speaking young knowledge workers, stable democracy. Growth of IT enabled services (ITES) has remained phenomenal both in terms of revenue and employment generation. However, most of the ITES which is being done at present in India are at the lowest rung of the value-chain which fetches lower profit and there is stiff competition in this segment as other countries with even cheaper labour are in the fray. ITES will have to move up in the value chain to become sustainable. Though, there is large potential for high-end ITES and recent trend have shown signs of moving towards high-end ITES but even now it constitute very small segment. In this background, an attempt has been made to discuss that India has huge technical education infrastructure both physical as laboratory, workshops etc. and human as faculty members, students etc. It may be utilized to harnesses in basic applied research and development (R&D) activities for upward movement of ITES. All the stake holders of higher and technical education will have to work together to utilize existing educational infrastructure to its maximum as well as to create new world class facilities. In this context, ICT may play crucial role. National Research and Development Information System (NR&DMIS) may be developed for establishing lateral as well as forward-backward linkage among all the stake holders as   technical institutes, research laboratories and funding agencies as well as those companies which are outsourcing activity to facilitate R&D activity in cost effective way.  

 

 

I.
Introduction

Emergence of information and communication technology (ICT) has made possible to digitally shift part of the business process even to another countries1 where it has advantage. Consequently, developed countries are shifting its labour intensive business processes to developing countries1 where it can be performed at a fraction of cost without compromising on its quality. Beside, cost advantage, some of the other equally important factors are superior competency, utilization improvement, economy of scale and business risk mitigation for adoption of business process outsourcing. As corporations merge and consolidate operations, this trend towards outsourcing non-core business processes has become a new business model for international cooperation between developed countries like USA, UK and developing countries like India, Singapore, Hong Kong, China, Philippines, Mexico, Ireland etc. 
 Among developing countries, India is one of the preferred destinations and has experienced phenomenal growth as IT enabled services (ITES) destination in recent years2 and pace of outsourcing is going to increases even further. Mainly low end outsourcing3 activities are performed by Indian providers (D’Costa, 2003). However, due to intense competition prices for some of the low end outsourced services have fallen so dramatically that many ITES companies are already struggling to survive. Also, it is very likely that other developing nations with even cheaper labour will compete with India in the near future. Moving up the value chain for Indian service providers  is very important to sustain. There is large potential for outsourcing in High-end ITES segment as well as  recent trend have shown signs of moving towards high-end ITES, though it constitute very small segment. In this background an effort has been made in this paper to discuss that India’s huge technical educational infrastructure both physical as well as human which need to be harnessed for upward movement of ITES. The paper is divided in six sections. The second section discusses trend of high-end ITES. Third and fourth section deals with technical manpower resource and state of technical education in India. Framework for effective utilization of existing infrastructure for India so that it works as hub of engineering and managerial service outsourcing has been discussed in fifth section. Last section concludes the discussion.

II.
Trend in High End ITES in India
Though shifting of some of the business process to a place where it can be performed in more efficient way started with low-end processes, companies of the west are continuously outsourcing non core-activities so that they can concentrate on their core area. A 2005 survey by Booz Allen and Duke University Centres for International Business Education & Research (GIBER) found that 36 percent of the companies surveyed sent some of their engineering offshore, 31 percent some R&D, 16 percent shipped out of the portion of their product design and 9% innovation services (NASSCOM, 2006.a).

Deregulation of the telecom sector has enhanced long distance national/ international connectivity which ultimately has facilitated growth of ITES in India. It is young and nascent sector and has been in existence for almost six years. Despite its recent arrival on the Indian scene, the industry has grown phenomenally and has now become a very important part of the export-oriented IT software and service environment. Since beginning, ITES has continuously been able to achieve double digit growth. According to NASSCOM estimate, export revenue earned in terms of US$ was 0.6 billion in 1999-2000 which rose to 5.2 billion in 2004-05 and likely to become more than a trillion industry by 2020. Not only that number of workers in ITES sector has increased rapidly from 41 thousand in 1999-2000 to almost 4 lakh in 2004-05.  Along with increased presence of Indian IT companies across the globe, new service lines/ segment are also emerging and the Industry has reached the next level of services offered. However, in spite of the growth seen so far both in terms of quantity as well as quality, it is estimated that less than 10 percent of the addressable market for globally sourced IT-ITES has been captured till date which it shares with Canada, China, Mexico and Eastern Europe indicating significant headroom for growth (NASSCOM, 2006.b).  Thus, there is huge potential for high-end ITES. 
At the moment, even the Indian talent supply looks sufficient even for high end outsourcing. The Indian service providers are technically proficient and have a zealous eye for detail ensuring that service levels remain as good or far superior to those in countries like the US. However, in the long run China is a formidable competitor for India While India has advantage in terms of fluency in English language skill, cultural compatibility with the west, a robust political and legal system and relatively strong protection of intellectual property (IP). China has a much stronger infrastructure and well developed manufacturing base (NASSCOM, 2006. a pp7).
III.
Technical Manpower Resource in India
ITES is highly labour intensive sector. The employee base in this sector has grown at a compound annual growth rate of 52.6 % and is employing more than 4 lakh in 2005-06. And will require at least, 80, 000 more each year in the foreseeable future (with some 35,000 leaving the industry each year). Initially, low end services were outsourced to India. Workers were mainly employed in voice based outsourcing services or labour intensive applications of IT like data entry and other back office services. To grab this young set one model which was used was fun at the work place. Employees are expected to respond to some queries. Office environment is good. However, there is neither intellectual stimulation nor many lines opening up after 3-4 years. Career upward movement is clear from manager to senior manager, and then it gets fuzzy. Consequently, people perception about employment in ITES is of job and not of career. They join ITES just as a platform to get proper job or to fill the gap between two educational degrees. As a result, this sector is working under pressure due to huge attrition rate and a consequent spiraling of retraining cost (Singh, 2005.a). At present, there is not paucity of workers with skill set to perform low end job. But as India is creating newer opportunities from different process or segment and has become sought after destination, though at a small scale for R&D outsourcing4, patent document or equity research at a fraction of cost in the developed countries with no compromise on the quality of work. Nearly 100 MNCs have R&D facilities in India. She has great strengths in bio-technology and pharmaceuticals and huge reservoir of creativity exists in traditional knowledge and local entrepreneurship (Dohlman and Ulz, 2005, p.10). However, as the industry tries to move up the value chain to knowledge process outsourcing (KPO), the demand for fresh graduate is being replaced by demand for more qualified MBAs, MCAs, engineers along with Ph.D. in Physics, chemistry, economics, accountancy etc. At the moment situation looks quite comfortable. More than 350 universities and engineering colleges and 2,300 recognized private training institutes contributes to second largest pool of English-speaking technically trained manpower resource pool of India which is only after the US. However, looking at the potential and nature of ITES, there is need to take up skill formation and skill up gradation more aggressively (Singh, 2005.a).  China which is likely to be a formidable competitor for India has been giving a great thrust on higher education that number of graduates and post graduates with soft skills and proficiency in English is growing phenomenally. 

ITES sector is quite competitive and it does not have time to mature. Till three years back, Ire land was considered as BPO capital of the world but now its position has slipped down. If India has to maintain its competitiveness and move up in the value chain as destination R&D, it has to prepare itself to face challenges of skill gap and quality problem in the long run. Many efforts are being made at firm level. Training is becoming part and parcel of the hiring policy as industry learns to cope with quality problems. Business Process Outsourcing (BPO) firms are adopting various ‘routes’ and methods to enable their employees to develop relevant expertise and competencies and enhance their knowledge base. In line with known HR practices of manufacturing, infrastructure and financial services corporation, BPO sector is developing people on-the-job and off-the-job. On-the-job training, self-learning interactive web-based training session, short-term workshops, regular refresher course and hand-on projects on clients sites in foreign locations are being taken up depending on the requirement for voice and accent improvement, personality development and up gradation of technical skills for each level of management depending on specific needs. Some of the captive BPO firms are also sponsoring part-time MBA and domain specific programs of talented employees with high end outsourcing services like automotive engineering and design software products, R&D, financial data modeling and analysis. It is imperative for them to ensure that employees are cued into the best-of-breed technologies and latest techniques and methodologies. Relevant domain knowledge can be enhanced by introducing fast-track course in engineering and technical discipline. Critical fundamentals can also be brushed up from time to time. These can be supplemented through practical training on projects and assignments and mentoring can play a key role in enhancing the learning experience. Clearly, with HR back on the agenda as a competitive determinant, BPOs are hoping to develop best practices in various functional disciplines. In whatever way the benefits are parleyed, employees hope that such HR measures and initiative are entwined with core organizational visions and are not some passing attrition controlling gimmicks and shot run motivational inducements. A large Mumbai-based international BPO is ensuring that their employees are at the cutting edge of training and skill sets development. Employees access a US-base enterprise e-learning provider’s site either through the Internet or through the company Internet with the help of unique log-ins (which can also be accessed from home). They can choose from a string of courses on technology skills, business skills. Exhaustive yet ‘easy-step’ courses like MS office, MS power point and MS Excel are among the more popular ones. Employees are eagerly availing of these courses and programmes with flexi learning sessions and hours enabling them to chart out their work schedules accordingly. Some IT companies have also worked in this direction. TCS, for example, has put in place a comprehensive academic interface programme (AIP) process framework and proper infrastructure. Under this programme, professors from academia are also sent on sabbatical to TCS. Zenzer Technologies has partnered with Symbiosis International Educational Centre to offer placement guarantees to successful graduates of the institutes management course in information technology. Admission to this course are on the basis of a national entrance examination. The batch of 90 students in the course includes engineering students from premier institutions as well as non-engineering graduates from relevant streams. Parametric Technology Corporation (PTC) is another company that has made available its specified CAD/CAM software Pro-Engineering Programme to colleges across the world and is providing training on its platform. The company has entered into a partnership with ITC Infotech to promote technological literacy among secondary school students throughout India and has provided over 200 engineering colleges including the IITs, BITs and RECs with Pro/ Engineer Software for their class room (Majumdar, 2005).  However, looking at the potential and nature of ITES, there is need to take skill formation and skill upgradation more aggresively.
IV
State of Technical Education in India

India has made huge strides in the area of technical education which churns out lakhs of engineers, MBA and MCA every year. In 2004-05, there were 1436 degree and 1244 diploma level institution with intake capacity of 450000 and 265000 respectively (Table 1) while only 65000 in US. There are lakhs of faculty member, Ph.D. and post graduate students. These human as well as physical as laboratory, workshop etc. at technical institutes may be used for carrying out outsourcing work for basic and applied scientific research (Singh, 2004).  However, research culture is not well developed in most of the technical institute or even if it is there, some time, there is no enthusiasm on the part of student to pursue Ph. D. programs in technical discipline. Added to it, quality is another problem area. Even there are problems of duplication and replication also in research work. To enhance R&D culture in technical institutions, it may be made an integral part of technical education and examination system and on line of compulsory industrial training in BE course, technology development may be incorporated at graduation and post-graduation level. A well developed technology incubator may be made mandatory for all technical institutions where young students may be encouraged to visit very frequently. Senior students under guidance of faculty member may undertake outsourced R&D work which has demand in the market. To assess the demand, institution may be encouraged to establish partnership with industry, organizations, government bodies and academia. Concept of ‘earn while you learn’ may be introduced under which even student can undertake outsourcing work. The institute can take nominal share of consultancy work done by student for infrastructural help. 
One of the main reasons for MNCs are coming to India with enormous business opportunity is its large pool of very efficient technical manpower. If they will not be able to get, they will fly to other countries (Singh, 2005.b). There is large number of  institutions in India but all the institutions are not of the same quality. Technical Institutions may be ranked on the basis of index which may be made on the basis of number, size and quality of laboratory, placement performance, frequency of syllabus revision, patent applied for, paper written by faculty members and students by All India Council of Technical Education (AICTE). It will give institutions motivation to improve themselves as well as the companies to know about the specific area of work and their national ranking. 
To continuously improve and upgrade standard of teaching, yllabus may be revised periodically in consultation with companies. Along with strong foundation in technological fundamental, students must be trained in soft skills, customer friendliness and rapid response to customer problems to make them more employable for outsourced work. They must be made acquainted with related engineering software tools such as AutoCAD, Catia, Pro/E, I-deas or Ansys. To achieve excellence, institution may be encouraged to establish partnership with industry, organization, government and academia.  Most importantly, rules and regulation of universities may be made more flexible to accommodate outsourced R&D activities.
V.
Framework for R&D work in Technical Institutes 
Outsourcing activity is highly volatile. It can move within and between countries depending on comparative advantage. As technical institutes have advantage for  outsourced activities in R&D, thus outsourced work on basic and applied research from the corporate houses may be taken by technical Institutes. They may under take engineering design and detailing, structural steel detailing, modeling and simulation. However, scientific and technological knowledge yields its greatest benefit when it is used within a complex system of institutions and integrated through web (Bhushan, 2005).  Hence, concerted effort will have to be made together by all the stake holders of higher and technical education to utilize existing educational infrastructure as well as to create new world class facilities. In this context, ICT may play crucial role. National Research and Development Management Information System (N R&D M I S) may be developed to establish lateral as well as forward-backward linkages among research laboratories and funding agencies to facilitate outsourced R&D activities with technical institutions at helm of affairs (Fig 1). NR&DMIS may play as an interface between companies which outsource work and institute of technical education and research. Whenever companies decide to outsource some work they may approach NR&DMIS. As it will have all the information about capabilities and skill available to technical institutions, relevant information may be shared with company.  The company will save time and effort and approach directly to the right institute. Governments though various department and other organizations such as All India Council for Technical Education (AICTE), Council for Scientific and Industrial Research (CSIR), Department of Science and Technology (DST) finance research projects. If there is proper coordination between all the stakeholders, all of them will know about type of outsourced work as it comes to institute. Funding agencies may partially finance the outsourced work to technical institutions under various scheme, it will further decrease the cost of R&D which will ultimately make the institutions more competitive. Those outsourced work which can not be done by single institutions can be shared by two or more institutions.
VI.
Conclusion

ITES has potential for phenomenal growth both in terms of revenue as well as employment. However, low-end outsourced work is not sustainable in the long run.  To make it sustainable, ITES will have to move up in the value chain. At the same time, technical education has experienced large scale expansion in recent years. Infrastructure, both in terms of human as faculty members, student and physical as laboratory, workshop etc. available at technical institutes may be used for high-end ITES. As all technical institutes are not same in terms of quality. Technical Institutions may be ranked on the basis of an index which may be developed on the basis of number, size and quality of laboratory, placement performance, frequency of syllabus revision, patent applied for, paper written by faculty members and students by All India Council of Technical Education (AICTE). It will give institutions motivation to improve themselves as well as inform the companies which is going to outsource its work about their status as well as its specific area of work. To continuously improve the quality of education, syllabus may be revised periodically in consultation with companies. Along with strong foundation in technological fundamental, students must be trained in soft skills, customer friendliness and rapid response to customer problems. National R&D Management Information System (N R&D M I S) may be developed to establish lateral as well as forward-backward linkages among research laboratories and funding agencies to facilitate outsourced R&D activities with technical institutions at helm of affairs. NR&DMIS may play as an interface between companies which outsource work and institute of technical education and research. Whenever companies decide to outsource some work they may approach to NR&DMIS. As information system will have all the information about capabilities and skill available to technical institutions, it can share information with company.  The company will save time and effort and approach directly to the right institute. Governments though various department and other organizations such as AICTE, CSIR, DST finance research projects. If there is proper coordination between all the stakeholders, all of them will know about type of outsourced work as it comes to institute. Funding agencies may partially finance the outsourced work to technical institutions under various scheme, it will further decrease the cost of R&D which will ultimately make the institution more competitive. Those outsourced work which can not be done by single institutions can be shared by two or more institutions.
Notes:
1. Such transactions are called as Mode 1 trade in service in WTO terminology.

2. Robust communication infrastructure, large pool of English speaking manpower and stable democracy are some of the advantage for India. Countries like Nigeria can prove cheaper solution than India. But unstable polity hanpers investment in Africa.
3. Mainly five type of works are being done by BPO sector i.e. voice based, back office services, IT or web based, management based services and engineering based sevices. Voice based outsourcing include electronic and voice help desk/ event tracking software, inbound and outbound communications. Wide range of activities comes under back office services. Some of them are data entry, word processing, pay roll, health claims administration etc. Voice based and back office outsourcing together can be termed as low-end outsourcing. Under IT or web based outsourcing, specialized IT services comes as web design, PC hardware and services etc. IT based outsourcing along with management services outsourcing and engineering services outsourcing makes high end outsourcing services. Enterprise management, supply chain management, human resource management is example of management services outsourcing. A range of engineering services such as domain registration, R&D activities, automotive, industrial machinery and tools design, electronic circuitry design comes under engineering service outsourcing activity.

4. P&G for example has had a mandate that 50% of its R&D that will be commercialized will be developed from outside  and that’s where bases like Brazil, Russia, China and India Become important (Round table VII, Business World) 
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Table1:
Institutions providing Technical Education in 2004-05

	
	Number of Institution
	Intake Capacity

	Engineering

	Degree
	1436
	4,50,000

	Diploma
	1244
	2,65,000

	Management

	MBA
	1007
	75,000

	MCA
	1051
	57,000

	Pharmacy

	Degree
	445
	25,000

	Diploma
	415
	24,000


Source: AICTE, 2004-05.
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Fig 1- Framework for Outsourcing Work in R&D in Higher Educational Institutes
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