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Education in India/Indians in the US

1) Prologue

The best universities and educational institutions in India for undergraduate education are funded and supported by HRD (Human Resources Department). For the huge population (exceeding 800 million) the number of seats in this institutes are negligible. Competition therefore is severe as only the best of the best get to enjoy quality education which is fully supported. The best products of these schools are their BS graduates, and most (if not all) leave for the US to pursue higher studies (and also in search for quality life). List of these IITs, and the URLs of their websites is given in Appendix A. There is also another institute, the IISc (Indian Institute of Sciences) that was started as a private school, and now I think also has government support.

The main factor for the success of a small percentage of Indian students is the conditions in the country. The strongest motivating factor being poverty, that seems to last forever, but has played an excellent motivating factor (although India now claims that over 25% of its people are in the upper middle-class, the definition of upper-middle class may be different from that in other countries). It is because of competing for limited resources that the best out of them comes out.

The second and also very important factor for the high quality graduates that India produces is the emphasis on English language (particularly in the South). If the same emphasis was put on education in China, then Indians would have had a tough competitor. In the south, almost everyone (perhaps due to the ex-British influence) is comfortable with the English language. The medium of instruction in most ‘good’ schools is English, and its level is remarkably high (the highest TOEFL/GRE scoring students come from here).

The other big reason for the apparent success is the population itself. The number is so huge, to pick up a (relatively) few excelling candidates and some geniuses with high caliber is not difficult.

From the text you will see that the facilities provided to India in terms of visas to the US, and the requirements that a BS degree will serve as a gateway, also is a motivator. 

There are other cultural and religious reasons, for example, some casts/sects believe that they have been created to live and die as academicians, and such a belief creates a positive environment.

Finally, you will also see  (repeated here in italics), that though there is a big hype about India and Indians, for example in Software industry, and a good number (but a small percentage) of Indians in the US  have done extremely well, India was ranked 54/55, due to poor infrastructure, and other problems such as over population, corruption, etc. (“India is ranked 54 out of 55 countries measured, scoring 871. The US, on the other hand, is ranked second with a score of 5041, just behind Sweden. Worse, India’s improvement over last year’s score of 793 (for 1999) is marginal. All this when the availability of skilled manpower is not the only advantage India enjoys at the moment”). Similarly, news about India as a Nuclear Power (funded extensively by the department of defense, and not yet tested in real battle field), or advancement in Satellite technology (the one to take off last week did not due to rocket failure), etc., is still to be determined.

Yes, there have been some developments in the right direction, and this is primarily due to the emphasis on education (like one Indian said  ‘if you do not get a degree then your future is doomed’), factors such as economic conditions, high level of English language, changes in government policies, and support from other major powers (in terms of openness and granting of work visas) have been main contributors to these. Appendices A and B give the top Indian universities and prominent Indian immigrants in the US, respectively. 

2) Investments in India's knowledge economy http://www.cnn.com/ASIANOW/asiaweek/magazine/2000/0407/nat.india.software.html 
Last year Clinton took 157 businessmen with him. Nearly half of them are engaged in technology, and a large number was Indian-Americans. He spoke constantly of their success. But the “brain drain,” he added, had paved the way for “brain gain” because many top U.S. companies were setting up bases in India. “I am told that if a person calls Microsoft for help with software, there’s a pretty good chance that he’ll find himself talking to an expert in India, rather than in Seattle”, he stated. 

A large number of Internet and e-commerce start-ups in Silicon Valley belong to Indians. India’s Info.Tech. exports have boomed from $250 million in 1991 to $5.5 billion in 1999. They are expected to reach $30 billion by 2008. Companies like Sun Microsystems, whose 42-year-old vice president Anant Agrawal was in the U.S. business delegation, are looking at India not just for manpower but as destinations for setting up big InfoTech projects. “The penetration of computers is very low in India,” notes Agrawal. “We see India as a huge [potential] market.”

So do a lot of other American companies.  A total of about $4.4 billion worth of deals were signed during the Clinton visit - InfoTech, yes, but also in the areas of energy, environment and tourism. Clearly, Washington’s unease with India’s A-bomb is not getting in the way of business.

3) Internet Passage to India (http://www.thestandard.com/article/display/0,1151,17773,00.html )
India’s Internet market is still embryonic, but a growing number of U.S. companies are going to the world’s second most-populous country to stake a claim. One reason for this flurry of activity is legislation passed in May 2000 that allows foreign companies to own 100 percent of an Indian Internet company and also exempts online sales from taxes. “That will crack open this market,” says Dewang Mehta, president of the National Association of Software and Service Companies, the country's leading technology industry group.  AltaVista, Lycos, and Yahoo all launched sites in India last summer. America Online is expected to launch operations in 2001.

4) Big Potential, Modest Progress (http://www.webdevelopersjournal.com/articles/india_potential.html )

India has the second largest pool of software engineers after the US. Given this figure it is difficult to believe the country rates so badly in the fourth Annual Information Society Index. This index, produced by World Times and International Data Corporation, ISI 2000, measures computer infrastructure, Internet infrastructure, social infrastructure and information infrastructure in each country. 

India is ranked 54 out of 55 countries measured, scoring 871. The US, on the other hand, is ranked second with a score of 5041, just behind Sweden. Worse, India’s improvement over last year’s score of 793 (for 1999) is marginal. All this when the availability of skilled manpower is not the only advantage India enjoys at the moment. 

The IT industry also enjoys the government’s blessings and all the concessions that go with it. Growth through 1994-98 was 25.5 % in production and 43 % in exports. What is surprising is that the players in this sector have failed to climb up the value chain and exploit the favorable conditions to their advantage. Consider this - India enjoys an 18.5 % market share in the global market for customized software but less than 1 % in the higher value added packaged product segment.

The pattern of volume growth witnessed in the software sector is now being repeated in the virtual world. One reason being cited is the rushed approach adopted towards Web business worldwide. But India’s position in the Internet industry makes it really explosive. India will have the largest number of Internet users in Asia by this year end, implying a yearly growth rate of over 273 %. 

E-commerce transactions in India are likely to break $68.2 million during the current financial year. Given the profile of people accessing the Internet, this translates into three times as many customers in India’s Net space as there are in its real world premium consumer segment. When manufacturers realize this, they want to get involved. Naturally, Indian giants like the Reliance Group and Tata are leading this exodus to the new world of the Internet.

5) Infrastructure facilities provided by Indian Ministry of Information Technology (MIT) (http://mit.gov.in/infra.htm) 

5.1 Standardization, testing and Quality Certification (STQC)

Ministry of Information Technology has set up STQC Directorate to provide standardization, testing and certification support to Indian electronics industry for improving their product quality and increasing their competitiveness in the global market. The STQC functions through 22 laboratories throughout the country, providing services to industries in testing and calibration, product development assistance, system reliability prediction and assessment, education and on-the-job training in Quality and Reliability, with a manpower strength of 600 engineers/ scientists.

The following institutions offer specialized services:

· Center for reliability at Chennai.

· Indian Institute of Quality Management (IIQM) in Jaipur.

· National Supervising Inspectorate (NSI) at Delhi.

· Center for Electronics Test Engineering (CETE) at Calcutta.

· STQC Philips EMT Institute at Delhi.

· High Precision Calibration Center  (HPCC) at Bangalore.

5.2 STQC  Services

· Testing of Electronic components and systems.

· Safety testing as per UL, VDE, and IEC standards.

· EMI/EMC testing as per VDE, CISPR, and FCC requirement from FCC listed laboratories for 3 meter and 10 meter Area Test site.

· IECEE-CB Scheme for safety testing from CV approved test labs covering IT and Business equipment. Electronics entertainment, Fuses, Switches, Capacitors, Cables, Cords, Medical equipment, Household electrical appliances etc.

· Nation wide calibration service through NABL accredited labs (including mobile calibration) with trace ability to national and international standards.

· Calibration of equipment chambers and non- electrical parameters.

· Testing of Solar Photovoltaic modules and lighting systems.

· Assistance in product development.

· Failure analysis and reliability prediction.

· Comparative testing for consumer associations / organizations.

5.3 Certification activities

· ISO 9000 (SQ Scheme).

· Safety Certification to IEC standards (S Mark).

· EMI/ EMC certification (EMC Mark).

· IECQ for component approval.

· Accredited by Dutch agency RvA-SQ Scheme and S mark.

· STQC functions as National Certification Body (NCB) under IECEE-CB scheme in the field of safety testing.

· STQC is authorized to perform agency inspection and follow up services on behalf of UL of USA, BSIQA of UK, VDE of Germany and NSAI of Ireland.

5.4 Testing and assurance in QA

STQC offers these services in the following areas:

· Quality and reliability.

· Electronics Interconnection Techniques.

· Software Quality Assurance.

· Quality System Implementation.

In order to ensure acceptability of STQC services in the international markets, STQC has close relationship with BSI (UK), VDE (Germany), TUV Product Services  (Germany), R & S (Germany), DELTA Electronik Centralen (Denmark), KEMA (The Netherlands), UL (USA), RvA (The Netherlands), KAITECH (Korea), CEPREI (China), GOSST-R (Singapore), IMQ (Italy), JQA (Japan), HKQAA (Hongkong), SISIR (Singapore), and QMI (Canada).

5.5 High Speed Data Communication Facilities

Recognizing the importance of High Speed Data Communication (HSDC) facility as a critical prerequisite for undertaking meaningful off-shore computer software projects, the Ministry of Information Technology has set up wide band F-3, IBS earth stations at the Software Technology Parks at Bangalore, Hyderabad, Thiruvananthapuram, Gandhinagar (near Ahmedabad), Noida (near Delhi) and Bhubaneswar, which serve as International Gateways themselves. These gateways are integrated with line of sight point-to-multipoint digital TDMA equipment for connecting the user premises located outside the STP complexes by means of microwave links. The units operating within the STP complexes utilize this facility on sharing basis by connecting themselves to the Local Area Network based on 10 BASE T (IEEE 802.30) and users can have access to viable data rates up to 64 Kbps.

An integrated network service called “SoftNET” has been established in the STPs to provide a wide variety of value added services for software development and export operations.

5.6 ERNET Computer Network

Ministry of Information Technology with initial partial funding from UNDP has established the Indian counterpart of the global academic and research network infrastructure known as ERNET. The ERNET provides connectivity to its counterpart world-wide via access to global Internet. ERNET infrastructure supports terrestrial backbone and satellite based Wide Area Networks (WANs). Terrestrial WAN has eight transit nodes interconnected through 64 Kbps/ 9600 bps leased lines. Satellite WAN has central hub in Bangalore with VASTs. ERNET has two international links of 64 Kbps and 128 Kbps and supports multiple routes to the network traffic making the entire infrastructure more robust , reliable and reachable.

6) Why India is doing well ? 
Factors that have contributed to India’s success in information Technology are manifold.  India is on path to become the largest software outsourcing country in the near future. The major reasons for this are the educational structure and the corporate direct and indirect funding:

 Educational reasons:

1) Very strong primary educational background providing strong roots in Mathematics and Sciences thus framing analytical minds.

2) Extreme competition at all levels in and beyond education.

3) Comparatively mediocre and low-income backgrounds that has fuelled determination.

4) Appropriate segregation of students at the Baccalaureate level with a well defined hierarchy of Universities and Institutes based on intellectual ability. Admissions are held depending on performance in Country and region based entrance tests. Competition among peers of equal intellect leads to wider and panoramic approaches.

5) The institutes and universities mentioned in appendix A are considered as the best in India. These enjoy sufficient autonomy from the government as to their course structure and funding. With the absence of bureaucracy, courses can be tailored and regularly modified to serve the interests of the market. Strong corporate presence on-campus in the form of infrastructure, research funding, and scholarships.

6) With both National and State governments giving permissions for numerous private colleges affiliated to Universities it has lead to heavy private investment in education

7) Computer Courses are offered by nearly all universities in India leading to an annual output of 61000 computer graduates (From non-engineering background) and 215000 engineers.  (www.siliconindia.com)

8) The overwhelming number of computer institutes which approx have an enrollment of 250000 students per year. The cost of computer education is well within means.

9) Also Company in-house training institutes like Satyam, Infosys., etc which provide fresh graduates with specialized training.

6.1 Corporate and Social Reasons:

   
Although brain drain, i.e., the loss of intellect to the west has always been considered a curse for the Indian scenario, their trend is changing. With the liberalization of the economy in 1991, the doors for foreign direct investment in India were opened. This also allowed for NRIs who were well settled in the US to return to India bringing with them their experience as well as financial backing. Narayan Murthy of Infosys, K Raju of Satyam technologies, Piyush Gupta of go4i.com are exemplary examples of Indians who have pioneered the growth of IT in India.

    The companies  that were set up here found it more economical to provide in-house training for fresh graduates  rather than hire people from abroad.

 Also during this same period there was an exceptional increase in the presence of private Computer training institutes starting with NIIT and APTECH.  The tuition fees was moderate as there was a huge student enrollment. With the government then setting up its own computer training centers followed by the cropping of smaller low-budget centers all over India, course fees were slashed allowing low cost efficient education to thousands of computer aspirants.

  All the major players in the IT industry have focused on India solely for the purpose of out-sourcing software with the big giants like Microsoft , Sun systems, Oracle starting massive off-shore S/W projects. This was fine as it allowed the large pool of computer professionals emerging form Universities and institutes to be absorbed. With exposure to international standards of S/W engineering, most employees were able to branch off their own S/W firms.

  Capital Funding: Although this has always been considered as one of the major drawbacks for the Indian scenario with Indian savings at about 27%, low as compared to Asian standards. That low savings rate and the government's voracious appetite for funds had led to a combined state and federal fiscal deficit approaching 9% of GDP and interest rates much higher than those elsewhere in the region. But now the situation has changed. As equity investors discover the Subcontinent, Indian companies have had access to another source of capital.

Foreign investors have flocked to Indian Software companies because they stand up to international comparisons in a number of areas. The availability of capital has allowed for risk capital thus facilitating bringing innovation to fruition, and many MNCs that have set up partnerships with Indian firms are a witness to this.  (More info can be found at http://www.feer.com/_0007_20/p48cover.html ).
7) Conclusion:

The Indian miracle is partly built on the country's fiercely competitive technical and management institutes, which produce about 10,000 graduates a year. But that meets only about one-tenth of current demand for hi-tech workers. The government needs to upgrade and expand its other engineering facilities and push forward in deregulating key areas of the economy. Had it been speedier about deregulating telecoms, for example, the nation's Internet industry would be more advanced than it is today.

With the end of the dot com boom the IT industry seems to have settle down to a proper growth level in spite of the few hiccups that occur now and then. But its important for India to evolve with the ever-changing environment and expand from being an Super out-sourcing power to a Technology superpower. This requires increasing the consumption of technology locally and also for the government to shed its traditional bureaucracy by relieving the constraining regulations regarding foreign investment.

Although the government has provided Tax incentives and labor-law and environmental  exemptions for further strengthen the It industry, this would only help the present IT Giants and might very well en dup choking the newer start-ups. It is necessary for the government to provide Seed capital, R&D support through finance, access to university, and government research programmes for start-ups.

Appendix A
Top Indian Universities
1) Indian Institute of Information Technology 

a) Hyderabad Campus:  http://www.iiit.net
IIIT is an autonomous, self-supporting institution started in 1998 with seed support from the Government of Andhra Pradesh and the participation of major national and international IT companies.

b)
Bangalore Campus: http://www.iiitb.ac.in
 IIITB is a Graduate School with a Master's Program in place and a Doctoral Program in the pipeline.  Major Tie-ups with S/Wand H/W vendors and conglomerates, for student project training as well as facility funding.

2)  Indian Institute of Technology

a) Bombay Campus:  http://www.iitb.ernet.in/
The computer engineering and science dept was founded in 1971 in this campus. Since then, the dept. has granted 577 B. Tech. degrees, 785 M. tech. degrees, and 49 Ph.D.s

The dept also has a research institute known as Kanwal Rekhi School Of Information technology.

b) Madras Campus:  http://www.iitm.ac.in
 Established in the year 1959. Overall enrollment of students 4000

c)
Kanpur Campus: www.iitk.ac.in/
d) Kharagpur Campus: http://www.iitkgp.ernet.in/
Set up in 1956 (oldest of the IITs). Computer Engg dept was set up in 1980.

200 B.Tech. students, 50 M.Tech./MS Students, and 20 Ph.D. students are currently enrolled in the department

e)
Delhi Campus: http://www.iitd.ernet.in
Computer Engg dept was set up in 1982. Current Student population in Computer Engg Dept: 240 in B.Tech., 25 in M.Tech./M.S., and 15 in Ph.D. programs.

3) Indian Institute of Science (Bangalore): http://www.iisc.ernet.in/
Started in 1909. Computer science dept set up in 1971.

4) Birla Institute of Technology and Science (BITS) (Pilani): http://www.bits-pilani.ac.in/
5) Regional Engineering Colleges

a. Durgapur

b. Nagpur

c. Rourkela

d. Tiruchirappalli
6) HITEC City (Hyderabad Information Technology and Education Center):
 http://www.hitec-city.net/
Asia's largest techno park. One of the major software development centres in Asia. Also  involved in on-job training as well as specialized computer training.

Appendix B

Indian immigrants to the USA (http://www.time.com/time/magazine/articles/0,3266,47148,00.html )
The Indian success story is a triumph of quality over quantity. According to the Center for Immigration Studies in Washington, the U.S. is home to about 26.3 million immigrants. Some 15,000 to 20,000 Indians get student visas to the U.S. each year, and many manage to land jobs after graduation and stay on. But Japan gets three times that number, and South Korea double. The only category in which India really leads immigration statistics is the number of people granted H1-B visas for “workers with specialty occupations.” Indians take about 20% of all H1-B visas issued each year, by far the largest proportion. Only 6% of Indian immigrants live below the poverty line, vs. 31% of Mexicans and 8% of immigrants from Britain.

In 1965, U.S. immigration statutes were liberalized to attract scientists and engineers to work in an American economy revved up by the Vietnam War.  They fanned out to aircraft companies, NASA, military contractors and universities. These immigrants often took jobs Americans had turned down because the pay was low or the location was remote.

 
Then came the Silicon Valley boom, which shows no sign of letting up. As a result of all these circumstances, the Indian diasporas in the U.S. tends to be the intellectual and commercial elite. According to the Center for Immigration Studies, only 3% of Indian arrivals lack a high school education, and 75% of working Indians are college graduates. (For immigrants from China, the figure is 55 %).

Prominent Indian Immigrants

Vinod Khosla  (http://www.siliconindia.com/magazine/display_back_issue.asp?article_id=704 )
Vinod Khosla is considered one of the most influential personalities in Silicon Valley. He founded Sun Microsystems in 1982. He started off Cerent, one of the hottest startups, later acquired by Cisco for a whopping $6.9 billion; he was with Pradeep Sindhu in the making of Juniper Networks; and he headed the development of Siara Systems, which was bought by Redback Networks for more than $4 billion. He is one of three billionaires of Indian origin in Forbes magazine’s list of America’s richest 400 people. Khosla came to the United States after completing his B. Tech. degree at the Indian Institute of Technology, Delhi. He completed a M.S. degree in biomedical sciences at Carnegie Mellon and came to Stanford University to do an M.B.A.

Vinod Dham (http://www.asianindians.com/html3/vinoddham4.asp )
Dham is chairman, president, and CEO of Silicon Spice Inc., a communications technology development firm in Silicon Valley. Previously he was the chief operating officer and executive vice president of NexGen Inc. where he executed the launch of the world's fastest PC microprocessor. He earned a reputation as a "technology trailblazer" during his time at Intel Corporation where he headed the team responsible for the creation of the Pentium chip processor. Dham was named to "A" magazine's list of the "100 Most Influential Asian Americans for the Past Decade." He received his bachelor of science in electrical engineering from Delhi University and his Master’s degree from the University of Cincinnati. 

Arun Netravalli (http://www.maxpages.com/modernindia/People )
He's the President of the Lucent Technologies division, BELL LABS. He has graduated from Indian Institute of Technology at Powai in Mumbai.

Sabeer Bhatia (http://www.india-today.com/iplus/2000_1/profile.html)
He is the founder of Hotmail.com. He started his BSc. in Birla Institute of Technology (BITS) at Pilani, and after obtaining Cal Tech's transfer scholarship in 1988 completed his B.Sc. with honors and earned a master's degree in electrical engineering from Stanford University.

Rajiv Gupta (http://www.hpl.hp.com/features/rajiv_gupta_interview.html )
This IIT Kharagpur graduate has been in the US for the last 15 years and is now working at HEWLETT PACKARD as the General Manager of the Open Services Operation (OSO). It is only because of him and "e-speak" that HP's stock in the share market had shot up by $35 billion.

Apart from these, many others Chief Executive Officers of different companies in USA are Indian Americans, like Motorola, Intel, Microsoft and many others. Some approximate statistics are: 

There are 3.22 Million Indians in America.

· 38% of Doctors in America are Indians.

· 12% of Scientists in America are Indians.

·  36% of NASA employees are Indians.

·  34% of MICROSOFT employees are Indians.

· 28% of IBM employees are Indians.

· 17% of INTEL employees are Indians.

· 13% of XEROX employees are Indians.
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