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Chapter 4: IT Infrastructure

1. IT Infrastructure - Scope

IT Infrastructure comprises of the equipment and systems, which allow data communication facility to take place from & to, any corner of the world. The main constituents of IT Infrastructure are as below:

· National Communication Backbone

· International Communication Backbone

· Last Mile Access/ Connectivity

· VSAT Infrastructure & Services

· Internet Service Providers (ISPs)

2.  Status and Review of the Ninth Plan Achievements

The most important landmark in telecom reforms came with the New Telecom Policy 1999 (NTP-99) which can be termed as the 3rd generation of reforms (1st and 2nd generation reforms were in eighties and early nineties).

Its first qualitative difference was the acceptance by the government that telecommunications was a sufficiently important for common man whereas earlier it had been viewed as a “cash cow”. The major departure in the policy was scrapping of the policy of inviting bids for grant of licenses to the private sector. The thrust now is, to go in for revenue sharing model instead of making the investors to pay to the government right up-front, before earning out of the services licensed.

The other important out come of the NTP-99 is that of introduction of Universal Service Obligation (USO) with a view to achieve balance between provision of universal service to all uncovered areas, including rural areas, and provision of high level services capable of meeting the needs of the country’s economy. The amount so collected as USO, would be used to subsidize the services in rural areas which as such are uneconomic for investment. It would be termed as “USO Fund” and managed by an independent body.

In line with the NTP – 99, telecom sector has been opened up as per details below:

1. Basic Services (Fixed Line Telephony)

2. 2. Mobile telephony

3. Internet Service Providers (ISPs) including International Gateways (Satellite or Submarine Cable based), except VOICE (which is likely to be opened-up by March 31st, 2002 with the ending of VSNL monopoly on the same.

4. National Long Distance Operations (NLDOs).  

5. VSAT networks as Closed User Group (CUG) 

6. The service providers are allowed to set-up last mile facilities (cable or wireless) in their service area.

7. Foreign Equity 2 has been permitted as per details in Table – I.

	table - i

foreign direct investment



	S.N
	FDI  limit
	Telecom Service



	1.
	100 Percent
	· Internet Services (without international gateways)

· NLDO Infrastructure Providers (Category – I)

· E-Mail services

· Voice Mail services




	
2.
	74 Percent
	· Internet services (with own international gateways)

· NLDO Infrastructure Providers (Category – II) – End-to-End bandwidth.

· Radio Paging Services



	3.
	49 Percent
	National long distance services

Basic telephone services

Cellular mobile services

Other value Added services




	3. TABLE – II   

4. GROWTH OF PRIVATE SECTOR SERVICE PROVIDERS



	PURPOSE / AREA


	EFFECTIVE
	LICENSE

ISSUED



	Cellular Mobile Phones (CPMs)
	8
	8

	Cellular Mobile Phones (CMPs)
	14
	34

	
Basic Services
	6
	6 – Lic., 

40 - LOIs

	IP – I
	10
	10

	IP – II
	5
	5

	Internet Service Providers (ISPs)
	384
	456

	ISP Gateways permitted
	62
	240

	VSAT services
	10
	10




	TAble – iii

growth of telecom services



	TYPE
	YEARS



	
	1997-1998
	1998-1999
	1999-2000
	2000-2001
	2001-2002 

	Fixed Lines in Million.


	17.8
	21.61
	26.65
	32.71
	40.53

	Cellular Mobile in Millionn.


	0.88
	1.20
	1.88
	3.58
	5.58

	Tele-density / 100 
	1.93


	2.32


	2.86


	3.58


	4.49



	Internet Subscbrs/1000
	0.14
	0.25
	0.85
	3.00
	-



	
table –iv

growth of rural telephony



	ACTIVITY
	YEARS

	
	1997-98
	1998-99
	1999-00
	2000-01
	2001-02

	Fixed Telephones (Mn)
	2.84
	3.65
	4.82
	6.69
	8.29

	
Tele-density/ 100 persons)
	0.41
	0.52
	0.68
	0.93
	1.14

	Share of Rural Areas
	15.2


	16.0
	16.9
	18.4
	18.0




Details of Inadequacies & Constraints

1. Fragmented Policy regime

Policy for development of Information Technology sector, is carried out independently by two agencies of the Government viz.,  MIT and DOT. Telecom infrastructure plays the crucial role in the growth of IT and therefore, unless planning for the Information and Communication Technology (ICT) is carried under one roof, the desired results may not be achievable.

2. Subsidized charges of Telecommunication services

Communication services have so far been regulated through subsidized pattern of charging and as a result, it has no relevance with the return on investment. There are anomalies as well, since charges are decided based on the per capita income of the people i.e. more the calls, more the tariff, which in fact, acts as disincentive instead of incentive, if the utilization of the telephone is high. World over the telecom tariff is cost-based and there is incentive for more and more use, i.e. tariff goes on decreasing with the increase in traffic from a telephone account.  

3. Lack of coordination among bodies having infrastructure

No coordinated and forward looking planning. If coordinated suitably and included as mandatory provision in the plans of Ministries/ Departments/ Organizations responsible for other infrastructure like Roads, Rail, Gas/ Oil Pipes etc., by now there would have been ducting available through-out the country and that too in a very cost effective manner. It would have enabled, faster laying of the cables and saving in several months of loss in organizing Rights of Ways (RoW) etc.

4. Restrictive approach to Licensing – Technology neutrality not implemented

Technology neutrality not respected in its entirety i.e. most of the permissions/ approvals for telecom services are technology specific for example, in VSAT licenses technology specified is TDM/TDMA, bandwidth restrictions and so on. These are counter productive measures and  even worse is their negative effect on the economies of scale of services. In other words, bundling of services on a common platform, media etc. is not encouraged.

5. Decrease in Quality of Services due to lack of tough competition

There is no focus on the Customer Relation management (CRM) services mainly due to absence of serious competition and as a result there is extreme and wide-ranging dissatisfaction among the masses.

6. Opening – up of  Telecom sequentially in several steps

Artificial fear of losing business, when monopoly is ended, has made the liberalization exercise difficult and slow due to  several entry barriers, still existing, in form or the other. Liberalization could not take place in one go, but it happened sequentially in different intervals. Due to these problems, the take off by the private sector has been slow and on the other hand, whatever investments are made, are far from the break-even. ISPs & others, are facing a severe financial crunch. 

7. High Licensing Fees/ Performance Guarantee – still vogue

There is concept of collecting huge amount of license fees etc. right in the beginning at the time of granting permissions, which has gone in the favor of only handful of well established houses and there is practically no scope for the professional groups to make any dent in this area. For example, the requirement of   Rs. 500 Crores deposit (cash and in BG form) for NLDOs and then the cases of Mobile and Fixed Telephony, are some of the examples due to which, in spite of best efforts, there has not been great success.

8. Interconnection of networks not allowed

Interconnection of networks is not permitted seamlessly. This, from the point of users, is a serious issue. Today, convergence of technologies has made it possible for any user to avail all the services of Voice, Data and Video through one box installed at home, but because of restrictions on interconnection and neutrality of technology not being respected, users are denied benefits of the technology.

9. Lack of Dynamic Policy to keep pace with the vibrant technology 

The information technology is developing so fast that it has become difficult to keep track of the same. However, there is no escape and benefits of the same must be passed on to the public. Therefore, there is need to adopt ‘Dynamic Policy regime, where the entire policy framework should be reviewed seriously in a period of short duration, say, every two years and all bottlenecks removed.  Such reforms should not take decades to happen.

10. R&D through Private Sector, not in the schemes of Government of India

Government of India has taken various steps to promote research and development by the public sector but there is no serious focus to promote the same in the private sector.

11. Promoting Privatization process in the first 3-4 years

No serious focus on addressing the business issues which has resulted in to fragmentation of investment plans and unlivable capacities. However, Govt. has a role to play in getting business opportunities to the ISP’s so that they reach break-even faster and thereafter, pass the benefits of the cheaper services to the customers.

12. No norms for Internet QoS

There are no norms framed by TRAI for the Internet services. As a result there is no check of any kind on the level of services being offered by various ISP’s.

Further, since the costs of the international connectivity are still very high, ISP’s prefer to club several customers on one port of the router. For example, the present ratio of sharing a 64Kbps link., is of the order of around 300 persons, which is too low and poor.

Therefore, there is need to fix Minimum and Maximum through-put available to any customer from the ISP’s and the same should be made part of the Service level Agreements between the user and the ISPs.

4.       Tenth Plan imperatives & Strategies

Tenth Plan of the Government of India has special significance since it happens to be the first five year plan of the 21st Century which is passing through the IT Revolution which has brought a paradigm shift in the manner businesses would be conducted in the future. IT would be the vehicle of growth of the nations and its share in the GDP would become the measure of the relative growth of the nations world over.  IT is the main focus area of India due to tremendous export potential.

The overall objective of the 10th plan, would be use Information Technology for the economic and social development by way of addressing the following: 

· Affordable and effective communication facilities to all the citizens.

· Enabling Indian IT companies to become truly global players.

· Building a modern and efficient telecommunications infrastructure to meet the demands for the “bandwidth hungry” and mission critical applications.

· To devise and implement the rules and regulations permitting convergence of telecom, IT and media in order to make available, cost effective solutions to the common man.   

· Transformation of the telecommunications sector to a greater competitive environment, providing equal opportunities and level playing field for all players.

· To introduce IT for all applications in the Government system of functioning through the program “e-Government” and provide greater flexibility and convenience to the citizens.

· To provide Internet access in all the schools, colleges  etc. with a view to develop talent and intellect among the future generations. 

· To promote the Indian IT potential vigorously to enable India to move towards becoming global super power in the area of Information Technology.

Internet demand drivers

The demand for the IT infrastructure would mainly be driven by the following important sectors of the economy:

· Export  sector, specially the export of  IT Software, Services & IT Enabled Services

· E – Commerce applications

· E-Governance 

· E-Learning

· Initiatives for bridging the digital divide  like the Community Information Centers (CICs)
IT Software & Services

IT Software, Services and the IT Enabled Services, are among the major users of the It Infrastructure and the communication bandwidth. This sector is very sensitive to the quality as well as the size of the infrastructure required. India has several advantages over other developing countries and therefore, has a definite niche in this area. Therefore, requirements of the same, are required to be addressed properly so that there are no gray areas resulting into set-back to its performance.

IT Enabled Services are bandwidth hungry applications and therefore, proper care is to be taken to size the infrastructure i.e. communication backbones etc.

Software Exports in the last five years

IT software and services export sector, is the most important niche of India. The success of reaching mark of US$ 6.2 Bn export by 2000-01, has lead India to fix a target of US$ 50 Bn export by the year 2008, as per details below in Table – VI.

TABLE - VI


 LAST 5 YEARS




    BY YEAR 2008-09
	Year

	Export (Rupees Bn
	Exports

(US$ Bn)
	Market Segment
	Total market for India (US$ Bn)
	Exports

(US$ Bn)

	1996 – 97
	37
	1.0
	IT Services
	38.5
	23

	1997 – 98
	65
	1.5
	Software Products
	19.5
	8

	1998 – 99
	109
	2.4
	ITES
	19.0
	15

	1999 – 00
	170
	3.8
	E- Business
	10.0
	4

	2000 – 01
	285
	6.2
	Total
	87.0
	50


E – Commerce

Internet’s killer application, World Wide Web (WWW), has revolutionized the information sharing through the net, setting up of shops, stores, libraries, class rooms, discussions rooms, music/ video parlors, cinema halls, Universities, colleges and so on.

As a result of this innovation, Internet processes,  have been oriented towards commerce applications since it is going to bring paradigm shift in the manner business is being and would be conducted in the future. It would be possible to order every thing right from the home PC, may it be grocery items, gifts, books, air lines tickets, cinema hall tickets or whatever. In other words, the need for the Internet is going to be driven heavily by the E-Commerce applications.

E-Commerce would take place in the following two modes:

· Business – to – Business  (B2B) e-Commerce

· Business – to – Customer (B2C) e-Commerce

A per study by Boston Consulting Group, growth of e-commerce in India would take place as per details given in herein. 


. 

	TABLE – VIII                 B2C E - COMMERCE



	S.No
	Industry
	B2B

	1.
	Automotive
	30-35 %

	2.
	Consumer Goods
	25-30 %

	3.
	Computers
	25-30 %

	4.
	Pharmaceuticals
	10-20 %

	5.
	Metals
	10-20 %

	6.
	Telecommunications
	10-20 %

	7.
	Financial services
	10-20 %

	8.
	Chemicals
	10-20 %

	9.
	Agricultural products
	10-20 %

	10.
	Textiles & other consumer goods
	10-20 %

	11.
	Refineries
	  0-10 %

	12.
	Shipping/ transportation
	  0-10 %

	13.
	Industrial/ electrical machinery
	  0-10 %

	14.
	Services
	  0-10 %

	15.
	Paper/ office products
	  0-10 %

	16.
	Construction
	  0-10 %

	17.
	Utilities
	  0-10 %


	TABLE-VII   B2C E - COMMERCE



	S.N
	Industry
	 B2C

 (US$ MN)

	1.
	Telecom Services
	  300 

	2.
	Consumer Electronics
	200

	3.
	Travel
	 250

	4.
	Automotive
	 250

	5.
	Financial Services
	  250

	6.
	Books
	  100

	7.
	Music
	  100

	8.
	Others
	  50

	9.
	Total
	  1500


E-Governance/ E – Education: 

E-Government, E – Learning and IDCs would also greatly influence the need for higher bandwidth on the Internet.

E-Government is the transformation of public sector internal and external relationships – through Internet - enabled operations, information and communication technology – to optimize government service delivery, constituency participation and governance. While, the E-Governance is  the development, deployment and enforcement of the policies, laws and regulations necessary to support the functioning of a digital society and economy, as well as e-government.

Therefore, e-Governance is about more than building Web-enabled front for old back-office applications. It is about transforming the ways people govern themselves. Governments based on geographical space will need to re-examine their roles in a connected world.

E-Education would include educational portals and whole lot of academic database. Distance education/ virtual colleges etc. would become very popular in the times to come since it is an immediate solution to solve the problem of getting experienced faculty for new academic institutions. For example, it may perhaps be possible to double the number of IITs (from 6 to 12) by just introducing the e-Education methodology, while the number of  faculty remains the same.

IDCs  (Internet data Centers) would grow with the rise in e-Commerce, E-Governance, E-Education etc.  As the volume of content goes on increasing and cliental base also expands, it would be difficult to self-manage the Servers as well as ensure uninterrupted 24/7/365 level service. This would, in turn push the business of the IDCs.
Human Resource Development

Human Resource Development for the IT Infrastructure is extensively technology oriented and requires development of specialists in different fields of Networking and Communications like IP Switching, ATM, Satellite Communications, Photonics, Network integration, Security etc. 


	
	table – x                  manpower requirements [specialization wise]



	
	DOMAIN
	%
	2006-07
	SKILLS / CERTIFICATIONS REQUIRED



	1
	Network Engineers
	20%
	28000
	Windows NT, UNIX, Novell, Linux/ MCSEs /Certified NetWare Engineer/ Administrator (CNE/A) /Cisco Certified Network Associate 

	2
	Network Administrators
	20%
	28000
	

	3
	Internet Developers
	20%
	28000
	Visual Basic Visual C++/ HTML/ASP/Java / JavaScript

	4
	E-Commerce
	15%
	21000
	

	
	Network Security/Manager/ Firewall/specialist
	15%
	21000
	Security related HW & SW experience/ LAN/WAN management & systems administration (Windows NT/2000, UNIX/ Linux/ Background in VPNs, TCP/IP/Intrusion Detection/ Firewall implementation



	5
	Database Administration/ Managers
	10%
	14000
	Manage, maintain & develop database systems/ Systems integrators proficient in working with applications from, SAP, Siebel, PeopleSoft, Oracle etc./ Java programmers experienced in integrating Internet applications with corporate databases.


Targets & Investment projections for the Tenth Plan

The requirement of the IT Infrastructure would be driven mainly by the demand generated by the user sector i.e. (i) IT Software, Services & IT Enabled Services, (ii) E-Commerce, E-Governance, E-Learning & others and the Community Information Centers.

Details of the growth and the 10th plan targets for the above user sectors, are given in Table – XI.

Targets and Projections for IT Infrastructure requirement 

In the last four years, Internet grown  to level of three (3) Million subscribers. The Composite Annual Growth Rate (CAGR) of 190% has been achieved during this period of four years. As a result of the all round efforts of Government and industry, Internet is going to grow in India in the next couple of years. The applications of e-Government, e-Education and e-Commerce would be the driving force.

As per the feedback from industry and discussions with ISPs Association of India, the CAGR of 190% would not be feasible in the future. However, the service  providers  expect CAGR of   50 – 60 %  during  the  10th  plan  period.  Accordingly, with the CAGR of about 60%, projected Internet growth would be 40 Million Subscribers by the end of the plan and 100 Million by 2008. It would result in to around 100 Million USERS by the end of the plan and 250 – 300 USERS by 2008.  (We have based all calculations on the basis of actual subscribers. In respect of users, there are different views on the number of persons sharing one subscribed connection. Therefore, projections and targets are fixed in terms of the number of subscribers).

	TABLE - XI                               10th PLAN  TARGETS OF USERS



	ITEM
	2000-01

(US$ Bn)
	TARGET (06-07)  (US$ Bn)

	IT Software & Services Export
	6.2 
	33.0 

	IT Software & Services Domestic
	2.0 
	18.0

	E-Commerce (B2B)
	
	50.00

	E-Commerce (B2C)
	
	1.50

	E-infrastructure [ERNET Expansion ]
	-
	2385 Nos.

	E- Infrastructure [VIDYA BAHAN]
	-
	60000 Nos.

	Community Information Centers
	487
	6000 Nos.


	TABLE – XII   LOCAL ACCESS PROJECTIONS



	PARTICULARS
	2006-07

	I) Internet Subscribers  
	40 Mn

	2) Local Access

· Telephones / Cable TV/ WLL
	 35 Mn

	Leased Lines (High Speed) OFC, Cables,  Wireless, DSL
	 05 Mn



	PCs / TVs with Set-Top boxes 
	40 Mn




Internet Access charges of the ISPs are nominal, the high cost of the telephone lines, is discouraging many from subscribing. The problems has got compounded with the poor quality due to so low bandwidth. Majority of the Internet users are going to be the individuals, house-holds, students and so on, for whom, dial-up is the only feasible access mechanism. Therefore, this situation, if not corrected, would have negative impact on the growth of Internet in the country.

The  bandwidth would be increased  only when, the number of subscribers increase, telephone costs are reduced, Government takes the lead to devise measures for improving the viability of ISPs (Tax concessions, create new markets etc.), private investment flows in NLDOs, International Submarine Cable systems, Basic Service Providers offer competition etc.

Based on the likely progress on above issues, international bandwidth required to meet the demand, has been estimated as below. It has been assumed, that with the coming up of National Internet backbone of BSNL and other OFC systems, in the corporate and select house-hold, there would be shift from narrow band systems to broadband systems and adequate provision has been made for the same. By the first two years of the plan, around 10 00 000 RKM OFC is expected to be ready by public and private service providers.

	TABLE – XIII INTERNATIONAL BANDWIDTH



	YEARS
	GBPS
	COMMENTS

	2000
	10
	Since these requirements for Internet have not materialized, it is expected that the same would now be met with during the 10th Plan. So the same requirements would now be for the years 2002-03 to 2006-07.

	2001
	40
	

	2002
	100
	

	2003
	160
	

	2004
	220
	

	2005
	300


	



Most of the users would prefer Dial-up solutions but unless telephone charges are brought down, it may not happen. At the same time, Internet through Cable TV systems would have to be encouraged. It requires replacement of the broadcast quality cables to allow duplex transmission  and education of the operators. It should be possible to keep low charges got Internet through this mode.

Investment Projections:

In order to assess the overall financial requirements, both on capital side and working capital side, have been estimated based on the statistics available from various sources The total capital investment needed during the plan, would be around US$ 160 Billion as per the details given below in Table – XIV.


	TABLE – XIV                             INVESTMENT PROJECTIONS



	S.NO
	DETAILS
	INVESTMENT (US $ Bn) 

	1
	By Private Service Providers
	110.00

	2.
	By DOT companies
	30.00

	3.
	By Users of the Services
	 57.50

	4.
	By Government
	02.50

	5.
	Total
	200.00




Areas for Technology Development and absorption
India is almost neck-and-neck with developed nations in terms of both technology and implementation. Bleeding-edge developments are still coveted, but the market is also looking more and more for technologies that stand a strong chance of offering a short-term return on investment. Following are the main areas, which have been tracked down for deeper understanding and development:

IP Storage

As per a study by IDC, the server storage is expected to reach 1.3 million Terabytes by 2002. Therefore the IP Storage is the next emerging area for development. The advent of gigabit Ethernet, has already allowed the Ethernet pipes to handle speeds like 100 Mbps. However, the issues to be tackled here are those of, overcoming security and packet loss. The Internet Engineering Task Force (IETF), is expected to come out with initial standards by this year.  

Wavelength Switching – Photonics

The development of moving data at the speed of light through Optical Fiber Systems, has made the carriers further innovative. It is possible to send gigabits of data through single strand of fiber. However, the bottleneck is at the Central Office (CO), which is based on a Synchronous Optical Network (SONET). Manipulating an optical signal in the CO still means turning it into an electrical signal, which involves opto-electronic boxes that can break it down into its 64Kbps component parts. This can be solved by development in Photonics devices that simple bounce the light around the network from source to destination and eliminates the need for going to electric and manipulate the light.

The transmission speeds due to Photonics have gone up from 1.5/2/34/45 Mbps for  electrical interfaces to the range of 155Mbps to 10Gbps.

The Internet Engineering Task Force (IETF)  has come out with Multi-Protocol Lambda Switching (MPLambdaS) interoperetability initiative , which seeks to bring standards to how wave-lengths of bandwidth could be identified and assigned on demand across a network of photonotic cross-connects.

Therefore, the wavelength switching would migrate from unintelligent optical cross-connects to intelligent ‘wavelength routing, which will allow instantaneous ‘on-demand’ automated provisioning of optical circuits across large optical backbone with optimal bandwidth utilization.

Peer –to-Peer Networking

Peer-to-Peer networking, also known as distributed networking, involves a bunch of computers  clubbed and networked together, via Internet or cable. 

The new technology under development for the last several years is that of using the unused processing power on a network by letting PCs and servers talk directly to each other and thus they can work both as clients and servers. The technology has significant impact on the utilization of the common resources and thus lower the overheads.

              IP Billing

             The billing systems have undergone   paradigm   shift   due   to    need   for   real time, get billing based on session length in a totally ‘all-packet’ environment.  The future of IP depends heavily on IP billing systems on the  benefits passed  on to the carriers and users. What is required is the features which allow the carriers  to bill  the content used for the period.   


The challenge of these billing systems lies in the fact that in packet mode where transmission can follow any available route, the packets carrying information like Video or voice, are required to be traced and sent to the billing system.


It has been forecast that the market for IP Billing, which was US$ 110 Million in 1998, would grow to the top of several billion dollars.


 Thin Servers

Thin servers are developed to save on cost while not compromising on the quality.  Space – efficient, 1.75-inch-high servers – called 1U, are already available. It has become feasible to fit-in 20 – 40 servers in a rack. These are  available as 1U (sufficient for e-mail etc),  2U,  3U, 4U – 8U etc.

The challenge, however, is to increase the processing power, make power use more efficient – by deploying Photon Servers, common resource located at the bottom of the rack rather than each server having individual device, remote management capabilities etc.

The cutting edge effort now is to bring servers below 1.75-inch height. [RLX Technologies Inc. (Houston) has already done it by developing thin servers which can be as much as 336 in a rack – called “Bladed Servers” which use only 15w per unit compared to 75W in other servers].

EDGE Computing

To meet the demand of the higher performance web sites and speedier delivery of the web sites,  the service providers are placing intelligence at the edge of the network., caching content and routing capabilities closer to the user instead of at the core of the network. This technology decreases the amount of bandwidth necessary to deliver content, limits traffic jam, lowers connection costs and speeds up performance by lessening the need to travel to the main server at the core of the network. In other words, the servers at the edge of the networks, are acting as mini data centers. This would facilitate   wide band streaming to take place.

Another advantage is that once the service provider has  down loaded the matter from the web, it can further distribute the same to its clients without need for each of them to go to  the main web site, time and again, thus improving the content delivery.

The main barrier in the picking up the demand of these servers, is  the cost.  Since with shift of the intelligence to the edge of the network the cost at the edge has increased substantially. Therefore, next challenge is to bring cost reduction and develop innovative solutions to derive maximum benefit from this feature of EDGE Computing.

Home Networking

The awareness that Networks and PCs have started delivery of a variety of services at home itself, has pushed the use of the same. Many house hold are going in for more than one computers and then network them for deriving maximum advantage. Advantages flowing out of convergence of technologies of Voice, Data & Video, will push the technologies to more refinements in the future. Therefore, development targeted towards home networking with emphasis on low costs for devices, is going to be the profitable area. 

Wireless networking is going to find greater use in house hold because of its advantage of mobility to any place in the house.

Cable Telephony

The three major electronic forms of electronic communications telephone), Cable TV and Internet are converging. The emergence of Data Over Cable Service Interface Specification (DOCSIS) 1.1, the latest protocol released by standards body Cable Television Laboratories Inc., not only enables public switched telephone network (PSTN) – like quality of service (QoS) for VoIP over cable systems, but it has also given cable telephony real reason to become the most popular.

The next generation of these systems would target securing larger profit margins through deployment of stronger applications. New software-based switches and routers will go a long way toward enabling a growing number of enhanced services. The future will be driven by just one cable which will connect to TV, PC and Telephone.

The challenge ahead is the competition emerging from the Cable TV operators and the Telephony companies who are both trying to bundle all of these services over cable and telephone line respectively. The telephone companies are deploying DSL to manage deliver of Video content.

Multi-Access Platforms

The need to bundle the services of voice, data and video in one box, is pushing better solutions which are cost effective and easily manageable.  Today there are multiple boxes for each of the services but they are required to be merged in one box, i.e. both Time-Division-Multiplexing (TDM) voice and Circuit Switched Traffic. Sitting at the edge of the network, these multi-service edge devices consolidate the functions of a number of normally separate devices such as Digital Cross Connect, SONET and ATM, Add/Drop Multiplexers (ADM, Frame Relay and ATM Switches and other devices – into one box.

The challenge in this area is not that of technology development, but of testing the best and cost effective solution since there are several vendors promising to deliver every thing possible. 


Voice on DSL (VoDSL)

The biggest challenge the conventional telephony companies are facing , is that of providing cost effective solution for Voice on IP. PSTN is among the best tested methods but is very costly and therefore, will negate the advantage flowing out of VoIP concept. As an alternative, Voice on DSL is another development going on and same may come out to be most popular and cost effective solution.

DSL  is an inherently convergent technology, as  it enables a single copper loop to carry both voice and always-on data traffic. At the users end, Integrated Access Devices (IAD) are installed, which provide interface between DSL service and user’s equipment for voice and data. This IAD can have multitude of interfaces, for example, 4 – 24 telephone ports, and Ethernet interface for data.

Another killer application of VoDSL could be for the Customer Relation Management (CRM) / Call Centers, which would enable delivery of extremely cost effective services to various companies across the globe.

e-Security and beyond

Information security risk increases as organizations move into e-business. E-Commerce not only revolutionizes business, it also revolutionizes business frauds. The e-commerce systems are continuously exposed to internal and external  threats, resulting in risks from unauthorized access to information systems, disclosure of confidential business critical information, accidental or intentional modification of information, interruption or discontinuity of business services. Therefore, any successful e-business must be able to minimize the security risks and the frauds by having in place proper e-security systems and policies.

e-Security is equally important in both in B2C and B2B businesses. In B2B issues revolve around network security and corporate privacy and the B2C security issues revolve around the protection of customer information and needs.

  
Artificial Intelligence - Trading Agent Development

In the area of e-commerce there is wide scope for development of new products and solutions based on artificial intelligence. In short, all those areas where human intervention is required for a particular decision, could be considered for development.

One of the examples is that of “Development of Trading Agent” which could be used to automatically negotiate with various on-line public auction sites and submit a final statement indicating the cost and the supplier for a particular item and within the cost price announced. The public auction sites list millions of items for sale, and attract a multitude of users. Currently these, these auction sites require human interaction for participation in the auctions, almost always through web interfaces. Users manually select items they wish to purchase, submit bids and monitor the status of the auctions. It is understood that some sites support more advanced automation and monitoring tools but these also provide limited functions and still require human interaction to make strategic decisions and communicate these to the auction site. Many a time, there may not be any response and one does not get opportunity to revise the offer.

Therefore, there is scope to undertake development work in this area. Development work could be taken up in the area of  “Artificial Intelligence” to develop items like Trading Agents. 

5.     Programmes/ Projects/ Schemes for the Tenth Plan

Bridging the Digital Divide: Community Information Centers
Ministry of  Information Technology  has  already  addressed  the  issue of Digital Divide and has taken  proactive action to set up Community Information Centers in the North-East Region in the country, as its first experiment at cost of about Rs. 220 Crores. It involves 487 centers to be set up at the level of State Capitals, Districts and Blocks.  The project has been evolved around the VSAT technology and a hub based system has been planned to meet the requirement of the entire N-E Region.

The Community Information Centers would provide variety of information to the local people in the regions around it. There would be specific local content to support the day to day needs of the communities there. Over the period,  each of the Community Information Center is expected to grow to a large IT based Business Center and may become self-sustaining to meet its requirements of funds, technical know-how etc.

 It is felt that the experiment of Community Information Centers may not stop with N-E region only. But it should take the shape of National Program on Digital Divide.  With the opening of Internet and several ISPs coming in the market, it is estimated that the main cities and business centers would be serviced with Internet by them. However, industry may not go to remote and backward areas in the initial years or at least till some awareness is created and there is likelihood of some business.

However, if these areas are also not provided with access to Internet along with other cities, the gap of digital divide can take abnormal dimension and it may become difficult after some time to reverse the situation.

Accordingly, it is proposed in the plan that a Nation-wide Network of Community Information Centers be planned by using the latest state-of-art VSAT  technology.  The costs of VSAT systems are likely to fall in future, specially because, after the liberalization of licensing norms for VSAT services,  India would witness proliferation of VSAT networks as it is the most flexible, fast and cheaper solution in terms of capital investment as compared to optical fiber systems.

It would be good idea to go in for one common hub for the entire country with redundancy built-in in terms of equipment as well as in terms of site/ location of the hub i.e. one hub could be in Delhi and the other redundant hub could be in Bangalore and both them should be connected in the hot-standby mode. It would provide lot of cost advantage and keep the operation and maintenance costs low.

Based on the above provision of Community Information Centers covering all the 6000  CICs in the country, has been made and provision for requisite investment is also being made.

Proposals suggested under the UN ICT Task force for Bridging the Digital Divide in developing  countries, specially Asia region

  
Asia Region ICT Gateway in India

In order to establish connectivity to the global Internet, every country is required to set up an International Gateway using either Satellite or Optical Fiber Cable (OFC) or combination of both and then connect the same to the port of the International Network Access Point (NAP) of one of the reputed service providers like UUNET, AT&T etc. This  would require a large capital investment as well as would involve very high recurring cost on the Bandwidth. 

The international carriers offer discounts for getting the bandwidth upgraded and the discount slab goes on increasing as the requirement of bandwidth goes upwards. However, in the initial period when Internet services are established, countries would land-up paying higher costs.  The only way to contain these expenses is to make all the service providers to collaborate and form a consortium for negotiating best rates on behalf of the service providers, instead of each one of them negotiating independently and end-up making large payments.

In addition, the service providers have to make very large capital investments in the future, specially when applications like e-Commerce take over the world. The features like network security, bandwidth management, QoS, 24/7/365 services  etc. would require further investment and experienced professionals to manage the same.

Since the situation of developing countries is almost similar in terms of resources, manpower, expertise, etc., India could offer setting up a common International Gateway in India. The proposal would include complete end – to – end solution and the developing countries as such would not be required to make any other investment in this infrastructure. They would be required to arrange for local distribution of the services. 

As a starting point, this offer could be discussed with SAARC members and if they find it attractive, it can be extended to other countries also. All the participating countries could have equity in the entity to be set up for its management.

The ICT Task Force could be followed up to collaborate in this project and mobilize resource, for example, the Development Gateway Foundation (DGF) of the World Bank could be requested to provide financial assistance.

It is assumed that the International resource center (IRC) would consist of International gateway, Comprehensive Network Management Systems complete with multi-user security management, billing, Customer Relationship Management etc. and would be capable to management bandwidth in the range of Gbps i.e. 10Gbps to 100 Gbps. This kind of facility would cost  around Rs. 225 Mn or US$ 5 Mn .

  Networked ICT Parks of Asia

Once the ICT Gateway is established in India, it would be an excellent opportunity to network the ICT Parks / IT Parks / Software Parks set up in any of the developing countries.

For example, the IT Park Mauritius, if networked with the Software Technology Parks  of India, it would offer following facilities and opportunities to the entrepreneurs at both the sides:

· Companies are looking for fail-safe infrastructure, especially for on-line processes, data centers etc. This can be achieved by building adequate redundancy in the equipment/ systems/ sub-systems. However, there is requirement for site redundancy as well, in order to ensure uninterrupted operations even if there is natural calamity like earth quake etc.

· Internet Data Centers are becoming the preferred solution to ensure proper operations, maintenance, monitoring, un-interrupted services and facilities of mirror sites/ redundant sites etc. Therefore, the companies in technology 

parks in India and in the Asian countries, can collaborate with each other to provide for such fall-back facilities.

· Companies could share the resources and expertise to help each other. India could be greatly benefited by addressing the markets of Gulf, Africa, Middle east etc. through countries like Mauritius.

Another example of sharing resources is that of Customer Relation Management (CRM) – call centers, where the calls could be routed to a particular Technology Park depending upon the language requirements. It would enable companies to negotiate large projects for multiple languages.

· The India hub would finally be developed as an Internet Exchange House, through which trading of bandwidth and other un-utilized resources can be introduced. It would improve the viability of the projects due to optimal utilization.

In other words a chain of various common domain services could be introduced at the hub such as Application Services for making the resources (say ERP) available for the time required by a particular client and so on.

 
       Pilot Projects with social objectives
ICT has killer application in e-Governance and similarly on the social front for alleviation of the poverty and up-lifting the status of women. Following two pilot projects are suggested for the same:

A) Poverty alleviation through IT

The project would be aimed at addressing selected remote backward areas.  A web site dedicated to the local needs of the area would be set up and advantages of the same would be first demonstrated to the people of that area.

The content would be developed based on the strengths of that area. For example, there may be several artisans, designers, potters, etc. who might be producing contemporary items depicting old traditions and culture. But they might not be able to make any money out of the same due to lack of awareness and means.

These strengths would then be linked to major e-Commerce sites and make an effort to take these products from this region, directly to the customers thereby eliminating the intermediaries.

B) Small Office Home Office (SOHO) experiment for women

India has a large population of well educated women folk who stay at home. However, given the opportunity, they would be willing to take up some job and perform the same with great perfection and sincerity.

Women are found to be extremely successful in services like Call Centers, Transcription etc. However, the only problem with the women staying at home, would of commuting to a work place as well as performing late shift duties. However, if they are given an Internet connection at home and contract is awarded to them to perform a function during fixed hours of the day or night, they would be extremely happy to do so. Small Office Home Office (SOHO) is an experiment to establish this concept.

Therefore, proposal is to set up a pilot project by involving some number of interested women and conduct the experiment of SOHO. One of the industry units could be asked to devise an experiment assignment of call center etc. If we are able to establish the feasibility and create confidence among industry that this concept can work, SOHO may become popular and it would contribute significantly in the up-lift of the status of women. 

Center for Contemporary Studies in ICT

India is going to witness a major change in the work culture and day to day life once  ICT is made available through-out the country.

Even though, Internet came to India in 1985 along with the project – ERNET, we do not have any dedicated center which carries out technology tracking and developments in Internet technology. There is lot of work being done by various NGOs, Volunteer organizations and the bodies of the respective industry and governments. For example, there is debate and development going on Internet – II as well as new domain names are being evolved by ICANN (Internet Corporation for Assigned Names and Numbers) and in InterNIC (Integrated Network Information Center), US. However, there is no active participation of India in these developments.

In addition, there is need to generate critical mass with technology background to manage the Internet technologies of tomorrow. Therefore, professional workshops, research projects in association with industry etc., are required to be made part of the normal system in the country. An investment of Rs. 120 Million (US$ 2.5 Million) has been estimated.

Promote Seed Capital integrated with Venture Capital

Venture Capital has played critical role in promoting innovations and lead the IT Revolution. In India also, after the opening up of Telecom sector and  Government of India decision to give top most priority to  the IT sector, several VCs have entered the Indian market. Some of the Indians who have made mark in the Silicon valley USA, have also entered  angel funding. Some of the doyen of Indian software industry have also come forward and decided to nurture the talent through funding and consulting.

It is, however, observed   that the VCs have changed their strategy over the period and they are also looking for existing new companies who might be looking for financial support for expansion of their activities. However, chances of start-ups getting financed by VCs are becoming difficult.

It is therefore, felt that Government may like to consider this issue and play proactive role in coming out with some solutions so that start-ups and ventures by young qualified professionals do not go unsuccessful for want of financial assistance.

It is observed that even in United States, Government extends facility of seed money for the start-ups. It enables the entrepreneurs to convert their idea in to a demonstrable piece of work.

Proposal to MIT

MIT may consider creating a corpus of Seed Fund which could be utilized to meet the initial needs of the start-ups.

In order to take a considered decision in a case to extend the seed money assistance, it is suggested that the same may made part of any Venture Capital assistance where the model could be that the seed money gets paid by MIT right in the beginning and the release of VC funding is linked to achieving some pre-defined milestones.

MIT and the MIT – SIDBI Venture Fund and the Seed Money Corpus of MIT, could be integrated

    
Creation  of  the  National  Super - computing  Infrastructure  for harnessing the potential of  Bio-      

               informatics and other Emerging Areas

In the course of exploring, developing and value adding in the emerging area of Drugs Design Software, by TIFAC, the requirement of setting-up of a number of Supercomputing Centers across the country has been strongly felt to harness the potential of the bio-informatics area as a whole.  The computing infrastructure thus created could also be utilized in enhancing India's contribution in the advancement of frontier R&D in all the emerging areas of science, technology and engineering such as nano-technology, molecular computing and future generation computing paradigms, through mobilizing and motivating its quality intellectual resources.


In this direction,  Rs. 200 Crores (US$ 40 Million)  proposal envisaging setting-up of ten centers, has been proposed to begin with.  Each center would have a local specialization specific mandate and would establish and maintain about 1000 processors based supercomputing environment.  The proposed bio-informatics initiative would not only catalyze and accelerate research in the areas of Genomics, Proteomics, Drug Discovery & associated Scientific Software Engineering but also help generate critical mass in all the frontier areas of science, technology and engineering.
              The Emerging Area of Bio-informatics

The exponentially growing genomic, protein and small molecule databases and advances in computing power have bought the techniques of scientific computing to the center stage to address some computationally very demanding biological problems such as Comparative genomics, Protein folding, and Drugs design with far reaching ramifications to society.

“Genomic information has the power to transform science and medicine. The challenge for researchers today is how to interpret and analyze vast amounts of data,” (J. Craig Venter). Conversion of this data into products such as medicines and smart biopolymers useful to society poses an even bigger challenge. In the field of bioinformatics, bimolecular simulation, protein modeling and drugs design, research in modern life sciences is highly dependent on the availability of supercomputers, advanced workstations, and exacting techniques. Biocomputational requirements now exceed those of other "big science" applications, such as weather forecasting, subatomic physics, and nuclear weapons research. In addition to genomics, disciplines such as bioinformatics, pharmacogenomics, Proteomics, and computational chemistry are hungering for more powerful computer systems.

Envision the emerging scenario where a patient with a severe health problem brought into All India Institute of Medical Sciences, has his/her symptoms specified and genome card scanned. The doctors and medical bioinformatics group there working on a supercomputer identify the defective gene/protein and send this data to the supercomputer at the Indian Institute of Technology, Delhi, where suggestions for a drug are developed via a back and forth exchange of data between other supercomputers in the country hosted with groups specializing in diverse areas of molecular design and these suggestions are integrated and the model of the drug molecule specific to the patient and the health problem is developed and dispatched to a Synthesis and Assay Laboratory and the drug is flown in and delivered to the patient before the end of the day. This is a perfectly realizable dream within the coming decade.

India, with its globally proven scientific and technological intellectual resources could indeed become a significant global player provided urgent measures are taken now to implement a focused national program, an integral part of which is an immediate improvement in the computational wherewithal and high speed networking within the country. 

E – Infrastructure for Defence

At present most of the Defense requirements, are being met through import, therefore it would be desirable if Indian IT industry comes forward. Following are the specific suggestions made by the Ministry of Defense in this direction:

1. Development of IT infrastructure is very important for Defense Services. All the services are having their own independent network which is not interconnected. A Defense Communication Network is planned. The inter operability requirements and infrastructure need to be built which require much greater planning at the national level. At present Services depend largely on using National Information Infrastructure (NII) even for implementation of captive networks. The security provision of these diverse network need to be catered for at national level Working Group on such strategic communication.

2. Defense being highly sensitive to security. Network must provide end-to-end security with the implementation of PKI technology, COTs equipment need to be evaluated and authenticated for security. 

3. The services have built their captive infrastructure for computer network. This infrastructure requires encryption technologies and their implementation in the network for information security. Here it is proposed to build up Center of Excellence in Cryptography. This will go a long way in helping defense forces in general for building up in-house crypto and computer network security solutions.

Efforts should also be made to develop indigenous encryption algorithms, development and implementation of digital signature.

4. Biometrics and Access Control through Smart Card technologies are critical areas for access control to defense infrastructure as well as computer networks. Here also it is proposed to build a Center of Excellence for these areas to develop for Access Control.

5. There is need to build up an interface between Defense Forces, the IT R&D organisation, IT industry and especially Ministry of IT for fullest exploitation of IT in various fields.

6. At present, there is not adequate infrastructure for semiconductor manufacture and there is no facility for manufacture of High End Microprocessor Chip which are used as ingredients in all defense system. There should be special emphasis on this to develop R&D infrastructure and manufacturing base for VLSI Chips, micro-electronics etc.

7. There are Defense network of very low security grading, there is need for manpower and infrastructure to manage such defense networks. Here, there will be large requirements of manpower in LAN and WAN set ups. Possibility of Special Level Agreement to cover the secrecy and Official Secret Act can be explored, which will be part of Government agency providing manpower and infrastructure to manage such works.

8. From the MoD side, there is emphasis on R&D projects taking up projects of strategic nature for which quite often MoD has to look abroad for help. DRDO is also working in the area of IT and joint R&D initiative can be considered if required.

9. Need to include reps from Ministry of Defense actively in drawing future IT Plans so MoD priorities are also taken care of.

   
Policy Initiatives and programs

Recommendations by the Study Team on IT Infrastructure are as follows:

Recommendation 1: To catalyze further reforms in the Financial  Institutions  frame work to enable it  to respond to the financial  needs of the Information Technology sector. The major actions required to be taken are as follows:

· Involvement of the apex Financial Institutions in the planning process

· Developing confidence among the Financial Institutions about the potential for growth and success of the IT sector.

· Evolve special norms to finance Bandwidth by considering it a tangible asset for collateral security purposes.

· Evolve norms to finance working capital needs of the IT software sector by considering the intellectual brain-ware also a tangible asset for collateral security.

The target for Internet penetration has been kept as 40 Subscribers per 1000 population by the end of the 10th Plan i.e. by 2006-07. Therefore, Internet is expected to grow over ten  times from the present level of 3 Subscribers per 1000 population. Such growth is possible, if  CAGR of about 60 – 70% is achieved in this sector i.e. Bandwidth to double every year. 

The IT Infrastructure required for this growth, would need Capital Investment of cumulative US$ 200 billion by the service providers (ISPs, NLDOs, Local Loop Providers), DOT and  & the Users of the services. In addition,  Working Capital limit of US$ 25 billion over the plan period, would also be required.

Recommendation 2: To coordinate fast implementation of the Convergence Bill in its true spirit, in order to provide free environment to the service providers without any restrictions for types and categories of the services. It would ensure result in to faster  growth of this sector and would also  offer sound viability to the investments. 

Internet services were  opened up in 1999. About 437 licenses have been issued by DOT for ISP operations, out of which, 125 ISPs have been given permission to set-up own Satellite Gateway. As of now, around 138 ISPs have started operations and merely 25 of them have set up their own satellite gateways. All of the ISPs, except those who have set up own gateways, use VSNL as the Network Access Point for connectivity to the Global Internet. However, VSNL itself is providing Internet service to the end-user service and therefore, is competing with its own ISP clients. This is a peculiar situation, arisen due to ISP policy being announced in installments and in sequential manner rather than doing it in one go. It has resulted in to ISPs trying to offer all the services without going in for any niche as well as without being able to evolve any sustainable business model. Most of the ISPs are making losses and the situation is worsening   further, with Financial Institutions getting negative signals about the sector and getting term lending / working capital finance, has become difficult.

Recommendation 3: To accelerate opening up of the Telecom Sector to get it fully privatized  by March 2002 as per the assurance of the government of India and seamlessly  allow ISPs to provide Voice over Internet (VOI). 

As explained above, the Internet Service Providers are having serious viability problems. Therefore, there is need for the Government of India to provide certain incentives to them to improve their viability. Voice over Internet (VOI), appears to be the only solution at present,  which if allowed, would become a source of reasonable revenue to the ISPs. 

Recommendation 4: To coordinate revamping of the National Long Distance Operators (NLDOs) policy to remove the entry barriers so as to ensure early investment in the sector.

As per the policy in vogue, the applicant (for providing the service of end-to-end bandwidth:  IP-II), has to deposit non-refundable entry fee of Rs. 1000. Thereafter, four (4) additional bank guarantees of Rs. 1000 each will be deposited with DOT before signing of the license agreement. These four guarantees would, however, be released upon completion of each one phase out of the total four phases.  A Network Rollout Plan (NRP) spread over four phases has to be presented by each licensee to  the Department of Telecom before signing of the license agreement. NLDOs are also required to fulfill minimum commitments for each phase, towards coverage of the service area licensed  plus specified number of un-economic and remote areas. There is no license fee as such but,  in lieu of the same, there is  revenue sharing of 10% plus contribution towards   Universal Service Obligation (USO)  Fund with a total cap of 15%.

The opening up of  NLDO was announced about a year back, but there has been no response from the private sector so far. As per the industry feedback, high amount of entry fee, performance guarantees (Rs. 6000 Million, all put together) and cap of 49% on foreign equity, are the major reasons for the same.  NLDO is the most important and critical segment of the IT infrastructure and if the desired density of Internet use is to be achieved, all efforts are required to be put-in to attract investment in the sector. In addition to capital investment, the sector  involves very large gestation period. 

It is informed by the industry that there are a large number of operational difficulties related to various clearances, especially for Right of  Ways, which have delayed plans of companies for laying optical fiber cables.  This issue needs to be addressed so as to make the process of providing rights of ways, simple, fast and transparent. It involves several central and state agencies which have to agree on right of way and therefore, clear directive from the Government of India, is required.

Recommendation 5: To prevail upon DOT to make the ”Network Inter-connect” regime free without any permissions required for the same. Inter-connect of networks should emerge out of the market forces and the need to optimize resources to become competitive and offer complete package of services.

As per the policy in vogue, there are restrictions/ obligations on the interconnection of networks of various service providers.  As a result of this policy, the service providers are not able to interconnect with a network of their choice since they are being forced to go by the public sector service provider. This is counter productive and inefficient way of resource utilization. Therefore, there should be no restrictions on the interconnection of the networks. The networks should be allowed to grow based on the market conditions and issues of interconnection should become commercial business decisions of the companies.

In actuality, by discouraging the interconnect of networks, on one hand, Government of India is landing up with increased foreign exchange out go and the customers are getting poor quality of services, on the other hand. For example, there is lot of within India traffic on the Internet. However, since the networks of ISPs are not interconnected, this traffic is also traveling all the way to USA and then getting back to India. This would result in more demand for the International Bandwidth (paid in foreign exchange) and this additional demand on the backbone, is choking the pipes and resulting in to poor service quality to the end users.

Peering of the networks (national as well as International), is extremely essential and rather should be made obligatory on all the service providers and TRAI should be in a position to take action in such cases. The other major loss to the country is in terms of high-end and specialized services not being taken up. For example, if peering of the networks is freely allowed, it would promote the concept of Internet Exchanges to be set up which would become the market place for auction of bandwidth for specified duration, several value added services like Internet Data Centers, Network Operations Center (NOC), a common e-commerce place and so on.

Recommendation 6: To coordinate with DOT to provide free environment for setting up of VSAT networks by any corporate/ institution/ service provider to supplement capabilities of the IT infrastructure as per requirements.

VSAT technology has several features which make it most effective and desirable option for providing communication services. Remote areas, areas with less density of population, hilly areas etc. can be easily be connected with the rest of country by deploying VSAT technology. Very Small Aperture Terminals (VSATs) were specially developed as a solution to such problems faced by the nations. The advancements in technology have multiplied the capability of VSATs in terms of bandwidth handling capacity and reduction in size of the antenna. Ku band VSATs are an example where dish of size as small as 0.8 – 1.2 Meter can meet most of the requirement of corporate and others.

VSATs have very powerful use for Disaster Management applications due to its capacity to be easily moved from one place to other, fast installation and the least nodes involved in operation and maintenance. Its other powerful use is in setting up exclusive corporate intranets for applications which can not be carried out in public domain networks. The transmission delays involved due to use of the satellites, have also become insignificant with the coming up of VSATs based on spread spectrum technology which allows VSATs to communicate with each other directly unlike TDM/TDMA technology where such communication takes place through VSAT Hub alone and involves minimum two hops and is not suitable for applications sensitive to delays like voice. 

To sum-up each technology whether satellite based or OFC based, has its own features, positives and negatives and selection of the same would depend upon a business decision. Therefore, both of the options should be open to the service providers / users without any restrictions. There should be no need of licenses except for the allocation of the spectrum which should also be notified as National Spectrum Plan in line with the international standards.

Following are the specific hindrances in the way of setting up VSAT networks, which should be removed at the earliest:

1. Use of VSAT networks for Internet services should be permitted without any restriction.  Only need should be to get the spectrum allocated from Wireless Planning & Coordination (WPC) wing of DOT.

2. The cable operations are allowed to set up Receive Only VSATs anywhere within the country for receiving television broadcast.  However, the ISPs are not allowed to do the same.   This option of using VSATs only in Receive mode, is quite suitable for providing low cost alternatives to the people. Majority of the users down load the material from internet and there is very little traffic in the reverse direction. Due to this phenomenon, the pattern of internet traffic in the country is asymmetric today (4:1). Therefore, one can use receive only VSAT for down load from internet and normal Dial-up option for sending data from India. This is a very cost effective solution. OFC/ any other cable system does not permit asymmetric application. 

3. Recently ‘revenue sharing regime’ for VSAT operators has been announced.  The existing operators are also allowed to migrate to this regime upon settling all their liabilities of license and spectrum fees etc., till now. The issue here is that earlier the VSAT operators had several constraints and therefore, investments made by them could not become viable. Some of the serious constraints which lead to unviable investments are as follows:

· Permission to use only the Extended C-Band of frequencies. The standard band used is the C-Band. Extended c-Band is rarely used and there were no equipment being manufactured in this band. Therefore, the licenses had to get the equipment modified and thus incur high capital costs. C-Band was not purposely allotted by DOT to the private VSAT operators, since it was kept reserved for DOTs own VSAT network.

· Permission to use only TDM/TDMA technology

· Permission to have maximum of 64Kbps data rate of the entire network

· Permission to use only the Indian satellite (INSAT) , inspite of  high tariff 

· To be set up only as Closed User Group (CUG) -  with ambiguous definition

· Interconnection with any other network not permitted

· Each and every terminal to go through the process of Departmental clearance mechanism involving days and months.

· Siting clearances taking several months

In view of the above, there are valid reasons for the Government to take stock of the position and in the overall interest of the country getting world class communication facilities, the dues of these operators should be waived off and there be no license fee thereafter. Revenue sharing mechanism should be followed. Rather, DOT may play important role of the promoter and make the investments by the private sector viable soon so that every body starts earning fast.

Recommendation 7: To coordinate with TRAI to make it mandatory for BSNL and MTNL to unbundled the local loop and allow other service providers to co-locate their equipment like DSL which enhances the capacity of the existing copper cables from 9.6Kbps to 2Mbp.  DSL is a very cost effective way to use the existing infrastructure to meet the high speed requirements of the users. It is cost effective since it does not involve any usage charges since the dial-up section of the telephone line is by-passed by the DSL when using the same for Internet services. The line with DSL modems on both ends as shown below can, simultaneously handle both voice and data.

In order to achieve the above, the matter needs to be taken up with TRAI for issue of special orders for unbundling of local loop by BSNL and MTNL The order should also address the issue of charges so that the same are fixed with an objective to allow fair level playing field to all the service providers. BSNL and MTNL being the monopoly owner of the core telecom infrastructure, should concentrate on becoming Tier-I infrastructure provider and  may not remain in the end-user services. It would earn more revenue for them as well as would speed up the coming up of telecom infrastructure.  

Recommendation 8: Government to play key role in making private investment viable fas as well as to ensure fair level playing field for it by making the monopoly service provider to support them in all fairness, in the first 3-4 years from opening up the telecom sector.

World over telecom sector has passed through a very difficult time in the early years of opening it up. However, the telecom regulators there, have been quite effective in overseeing the development and prevailing uponthe monopoly service provider to cooperate with the private sector and jointle develop healthy competitive environment in the country. For Federal Communication Commission had to issue orders asking the incumbat to unbundled the local loop.  There is similar need in India as well.

The other important and critical issue relating to improving the  viability of the private investors, pertain to fast growth of market and availability, especially in the individual/house hold sector.  An analysis of the practices adopted in other developing countries  to address this particular issue are mainly the initiatives taken by the respective governments.  For example the success of the IT hardware sector in China,  has been because of the Government’s program to adopt IT in all sectors of the economy and especially in the E-Government applications.  There are many such examples where the Government have created immediate  market after telecom sector is opened up and it is led to faster growth of the economy by the service providers and acquire status quite mere to that of the monopoly service providers.

On the basis of the above successful practice, following are the recommendations in this direction:

1. Government of India should decide a definite program for introducing E-Governance throughout the country.

2. The entire education sector including primary, secondary, university level, advanced studies and other related bodies concerned with this subject should be connected to Internet during first two years of the Plan.

3. Government of India may not invest any more in creating such infrastructure and introduce services whether on commercial basis or for captive uses which directly compete with the private sector.  Instead of such requirements of the Government of India, should be contracted to the private service providers.   It would generate the immediate market for these service providers who at present running into heavy losses.

4. Investment by Government of India in infrastructure like NIC, ERNET, STPI etc. may be focused on rural / under-developed regions. Similarly in respect of the schools and colleges etc, instead of spending in creating captive infrastructure, it would be a prudent decision to allocate adequate funds to these institutions so that they are able to avail services like Internet, from the available private sector services providers.

As per the present norms, in respect of the dial-up Internet subscribers, as much as 70-80% burden of the high charges is because of the telephone line usage cost.  It has created negative impact on the Internet users.  The main reason for the telephone charges high in India is  the system of subsidized/artificial prizing and not on the basis of capital investment involved.  This system might have been advantageous in the early years, however, it has no relevance in the 21st Century.  An analysis  made by the industry, indicates that the telephone charges in India could be brought up to 1/5 or so whereas the same are arrived at after considering the actual investment and operational expenses involved.  

In case the above is not fiscal immediately, other alternative is to come out with special package for the Internet users where the charges could be fixed at about 20-30% of the prevailing charges.   

Recommendation 9: Implications norms in respect of International Private Leased Circuits (IPLC) required by the companies engaged in export of software and services including IT enabled services.

Indian IT companies have set up dedicated  telecommunication links  to  the US, through VSNL or STPI & are using these links for data       communication.  These links can easily carry digitized voice. Therefore, they are allowed to be connected to PSTN in India, through the EPABX, then they can route the calls to the relevant extension or residence of a person, his cell phone etc. through the call-routing feature available in the EPABX equipment. Such a feature is extremely important for the software exporters since they are supposed to provide 25 hours support to their clients. The advent of such technologies has been only to tackle such situations and improve the Customer Relationship Management (CRM) capabilities.

Such freedom for optimal utilization of the telecom resources is need of the  hour if India really wants to become global super power in IT since its competitors abroad, are much ahead of India in such proactive actions.

Therefore, use of such technologies should be encouraged freely. It would not result into any kind of misuse or loss of revenue to the service providers rather the volumes of the business would grow.

At present, STPI is not allowed to provide international leased circuits to the companies who want to set up export operations for IT enabled services such as call centers, whereas VSNL has been allowed to do the same.  There is no rational behind not allowing STPI to offer these services and therefore, this restriction on STPI should be removed.

Recommendation 10: Infrastructure Status to entire IT Sector - Government of India has given special focus to promote development of the infrastructure sector  in  the country including power sector, transport etc. and a special scheme of incentives have been evolved.  IT infrastructure is also high investment area, especially because of the telecommunication infrastructure required including national backbone and international connectivity.   It is therefore recommended that the entire IT sector should be given the  “Infrastructure Status as per the Existing Policy of the Government”.

Recommendation 11: EXIM Policy issues: There are several anomalies pertaining to levying custom duty on the equipment required by the telecom service providers.  For example, same equipment, when imported by the ISPs, attracts custom duty of 5% (if not manufactured indigenously) and 15% (if manufactured indigenously) whereas it is quite high if same equipment is imported by other service providers like National Long Distance Operators (NLDOs).   This type of artificial barriers should not exist and the rate of custom duty should not be based on the type of services or in other words the services should be technology neutral.

Therefore,  import of all the equipment required by any of the telecom service providers, should be allowed uniformly at the rate of 5% as is allowed to the ISPs as per existing norms.  Similarly the CVD on this equipment should uniformly be fixed at 16% again, as per the existing rate applicable to ISPs.

Recommendation 12: (Issues related to e-Commerce): Govt.  would have to play a major role in promoting the e-commerce in India.  The legal issues, fears of the people, security of information, digital signatures etc.. Following are the main issues which need to be resolved early:

1. There are several gaps in the current legal and regulatory framework in India that need to be plugged.  In addition, the implementation of the IT Act is proceeding very slowly. E.g. Certification agencies are still not in place.  Some of the important issues in the regard are:

· The Indian Contract Law is not covered under the IT Act: legal enforceability of electronic contracts is open to challenge, legal jurisdiction of contracts involving international parties is not defined.

· The IT Act does not clarify all the issues regarding taxation of electronic transactions: indirect taxation (customs duty for cross boarder transactions, sales tax) for goods/services delivered electronically is not clear.

· The jurisdiction of e-commerce transactions is not clearly defined: the definition of Permanent Establishment in the context of an e-commerce transaction is not clear
2. The IT Act is silent   on the issue   of   protection   of   Intellectual   Property   Rights   (patents 

trademarks and copyright) in the Internet space.

· The issue of cyber crime control is not completely addressed by the IT Act since the offences defined in the Act are not exhaustive.

· Law enforcement agencies are not fully equipped and trained to deal with cyber crime.

· Safeguards to protect privacy of personal and business data collected over the Internet are not in place.  

· Regulatory framework for payment gateways is not fully evolved.

· Electronic money (e.g. e-cash, e-cheque) is not legalized today.  There is no legislation governing the issuance of e-money in India.

3. The Internet opens opportunities for the government to improve its operations along all interfaces - government to customer (G2C), government to government (G2G), government of business (G2B).  Some of the initiatives that the government can take in the G2C and G2G areas are:

· Form a working group to evolve a common e-governance architecture for governments at all levels to maximize benefits to citizens from delivery of these services;

· Prepare a plan to progressively offer more sophisticated service on line;

· Improve citizens’ access and awareness about these services;

· Explore private sector participation in e-governance to share financial risk and ensure sustainability of initiatives; and

· Prepare plans to harness benefits from G2B (procurement savings) and G2G (transparency).

Additionally, all government employees should be provided training on the usage of computers and the Internet.

4. Establishment of consistent, internationally interoperable standards for technologies related to e-commerce is an important issue  for facilitating e-commerce.  These standards can relate to communication protocols, payments, security, documentation etc.

Governments in most countries have played the role of facilitator for the private sector in the determination of standards.  For example in Japan  the Ministry  of Economy, Trade and Industry works closely with the Japan EC/CALS, an IT organization led by private sector companies that is taking the lead in standardizing the basic technologies.

In India too, the government should play the role of a facilitator encouraging industry associations to take the lead in establishment of technical standards.  The government should step into the role of determining standards only if it is clear that the private sector cannot resolve the issue itself.

5. In order for promotion of e-commerce in India, regular efforts are required to track the extent of e-commerce adoption in different industries and in the economy as a whole, and to identify the key barriers to Internet adoption.  This process will help the government identify problem areas and the specific issues that require government intervention on an ongoing basis.  It will also provide a barometer for Indian industry to benchmark itself  against other countries and understand its relative competitive position. 

Recommendation 13: (Financial issues):

During 2000-01 and 2001-02, the Investment Bankers, Financial Institutions and Venture Capitalists have not been very positive about the growth of Information and Communication Technology. There has been no positive response from the institutions like IDBI, ICICI, IFCI etc. for coming forward and finance ISP projects.

The IT infrastructure sector has not been very popular with these institutions. There is perception that these proposals have high risk. As a result of this,  one does not see many infrastructure projects like Tier-I and Tier-II ISPs, Internet data Centers etc. in the country.

Among various reasons, the most important reason for such perception of the financial institutions, is lack of exposure to this technology and rigid collateral security leased regime. The most important issues pertaining to the financial resource mobilization for IT Infrastructure projects, are as follows:

· In the IT Infrastructure, cost of the bandwidth (National/ International - Satellite / OFC),  is as high as 60-70% of the total cost of the operation and maintenance. However, the same is not considered as a tangible asset for the purposes of sanctioning term loan or Working Capital limit.

· Similarly, the Intellectual Property is also not considered as asset, again for the purposes of collateral security.

Government of India is required to consider these issues and implement some reforms in the industrial finance structure in the country. Necessary clarifications are perhaps required through executive orders to define the assets which can be treated as collateral security by FIs and Banks etc. 

5.  6.
Financial Projections (for Investment by Government)

As per the details provided in the earlier chapters, following investments are estimated for the creation of requisite IT Infrastructure and associated telecommunication facilities, in the country:

Ministry of Information Technology:






US$ Million

1. E-Infrastructure:

* ERNET expansion

:   750

* VIDYA Vahini


: 1000


2. 
E – Governance infrastructure
:   650



(including e-infrastructure in Govt.



upto Block level by NIC)

3. 
Bio-Informatics

               :    40
4.        Digital Divide


:     10

 
Community Information 
:    500

Centers (CICs) and other 

projects under the international 

ICT initiatives


TOTAL


          US$ :2950 Million 

The findings of BCG are based on the assumption of 35 Million Internet Users by 2005-06. As a matter of fact, in the area of e-Commerce, both connectivity and content will have to grow together and generate enough awareness. People must understand the advantages and the tangible gains they will get, otherwise, no one would use these services just like this. 





Internet penetration across the country with almost uniform density rate would be pre-requisite to start any such business using e-commerce. Therefore, Government must come out with plans to take IT to masses.





B2B e-Commerce     





B2B transaction volume is expected to touch US$ 50 Billion in India by 2006-07 or as per the details given in Table – VII.











There is no structured and serious focus in the country for this kind of  high end manpower development. The Staff Training Institute of  Department of Telecom has been only one such body focused  on this type of professional development. However, the same  is required to be further supported to maintain technology tracking  and updating the programs.





The Media Lab Asia, could become one such professional body  to develop talent and expertise. Industry – Academic joint ventures are required to be encouraged. It can further lead to sponsored research and development as well.





Details of the manpower projections and the specialized areas in which requirement of professionally trained persons is, very high and is likely to further increase, are given in Table – X.








TABLE – IX   MANPOWER PROJECTIONS
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S.NO�



YEAR�



MANPOWER


�
�
1.





2.





3.





4.





5.�
Year 1	


Year 2





Year 3





Year 4	


Year 5�
6 396





14 475





37 398	





76 152	





139 987


[140, 000]


�
�






        TABLE – VIII 


        B2C E - Commerce








Between USA and Europe:       56.24Gbps





Between US –N & S        :         02.64Gbps


 


Between USA and Africa:         00.47Gbps 





International scenario of Internet penetration in other countries, is as given in Table – V. India has a long way to go………………………..





 














Achievements of the Ninth Plan





During the period, investment of about US$ 160 Bn  was made (Public Sector - US$ 135 Bn and Private sector - US$ 25 Bn). However, investment by the Private sector has only been around 15% of the total investment and nearly 20% of the investment made by the public sector.  Details of the cumulative status of the telecom infrastructure, are summarized below and in Tables  II, III  & IV:

















VSNL has about 43 satellite based International Gateways (Std-A-9,Std-B-8, Std-C-2, F3-10, F2-1, F-7 & H4-6) through out the country.





STPI has set up 20 Software Technology  Parks each with dedicated satellite based International Gateway.  As per the ISP Policy, about 120 ISPs have obtained approval from DOT for setting-up their own satellite gateways.  However, till now about 12-15 gateways only are operational.





There are three submarine OFCs terminating at the premises of VSNL as per details below:





FLAG – Mumbai 10Gbps (US$ 150 Mn invested) –connects to UK, Spain, Italy, Egypt, UAE, Soudia Arabia, Thailand, Malaysia, Indonesia, Hongkong, Korea and Japan.





SEA-ME-WE (SMW 2 & 3) – Mumbai & Cochin – connect via Singapore to East France.





In the private sector, two of the ISPs (Bharati & Dishnet), have announced setting up of their own International Optical Fiber Cable landing stations in collaboration with Singapore Telecom & South-East Asian Cable Network (SEACN). These cables would be capable to handle data rate up to  8.4 Tbps & 2.6 Tbps, respectively. However, they are expected to be ready by end of 2002.




















The VSAT (Very Small Aperture Terminals), technology, is the most popular solution for providing connectivity at remote, hilly and low population areas, where laying of cables is not possible as well as, is not financially viable. VSAT systems are also very useful for emergency and disaster management applications due to easy and faster deployment and direct transmission with the satellite. As a result of the technology advancements, VSATs operating in Ku Band, are one of the popular media for Direct-To-Home (DTH)  TV, Internet access  (Satellite Internet) etc., since the same can operate with small roof top mounted antenna of  diameter 0.8 – 1.2 Meters. �INCLUDEPICTURE  \d  \z "http://voicendata.com/images/segment_vsat7_2k1bca.gif"��About 4,928 VSATs were installed in 2000-01. This increased the overall tally of VSATs installed in the country till 31st March 2001, to 17,545. 


























At present, all the ISPs have about 1Gbps, for Internet services (VSNL: 863Mbps, STPI: 35Mbps and Private ISPs: 150Mbps) and 868Mbps is being used for International Private Leased Circuits (IPLC) for software exporters (VSNL: 798Mbps, STPI: 70Mbps). There were nearly 3 million Internet subscribers as on 31.3.2001 as against, 0.96Mn in 1999-2000 and 0.24Mn in 1998-99 & achieved CAGR of 190%. On the basis of 1 Subscriber resulting in to 3 Users (average), the total number of Internet Users in India stood almost at 9 Million.i.e 








The equipment required for the area of IT Infrastructure, comprises systems like, Satellite Earth Stations, Networking Equipment/ Systems, Network Management Software, VSAT systems, Test and Measuring Instruments etc.. Most of these equipment are imported and there is adequate representation of these manufacturers to provide after sales support etc.














Bandwidth required for the connectivity services:





The bandwidth available for Internet from India is about 1Gbps and the same is being shared by 3 Million subscribers (9 Million users). Therefore, the minimum throughput available to a  user is as low as 100bps. This is the main reason of poor quality of Internet services in India.





As per the study by NASSCOM,  capacity of the bandwidth for connectivity to Global Internet is of the order of 300 Gbps by the year 2005, as per the details given in Table – XII. However, these projections could be achieved since the expected growth of Internet could not take place due to very high telephone tariff and high cost of International Backbone.

















These targets/ projections can only be met if the PC targets are enhanced and/ or, the use of TVs through Set-Top boxes is promoted through very low cost solutions.











DOT has estimated investment of around US$ 30 Billion for the telecom network like telephone lines, mobile, ISDN, OFC, Microwave etc.





Thus total investment during the plan, is likely to be US$ 200 Bn.





ISPs would require about US$ 25 Billion Working Capital limit.





International Comparison:





Internet, however, is still at nascent stage in India.  It is expected that actual growth of Information & Communication Technologies (ICT) would take place during this plan.





Details of the bandwidth flowing from the USA to develop & developing countries are as under:








Table – V 


International Comparison for Internet Density


�
�
country�
Internet Users (%)�
TELEPH -ONES (%)�
pcs (%)�
�
�
�
�
�
�



Singapore�



37.0�



56.2�



53.3�
�
HONGKONG�
27.8�
55.8�
30.2�
�
JAPAN�
23.1�
50.3�
29.8�
�
AUSTRALIA�
42.7�
51.2�
48.1�
�
NEW Zealand�
29.7�
47.9�
33.0�
�
PHILIPPINES�
01.4�
03.7�
01.8�
�
MALAYSIA�
06.5�
19.8�
07.0�
�
CHINA�
02.6�
16.4�
01.6�
�
INDIA�
00.3�
03.3�
00.6


�
�






Inadequacies and Constraints





There are several constraints in the existing system due to which the infrastructure has not been comparable to international standards.

















The most critical aspect of the Internet use in India, is the VERY HIGH cost of the Bandwidth as compared to other countries, specially USA. This is so since Internet has grown in USA & therefore, in order to get best results out of Internet, any of the ISPs will have to get connected to a US ISP.








B2C E-COMMERCE:





In India, B2C transaction volume is expected to touch US$ 1.0 to 1.5 Billion by 2005, as per the details below in Table – VIII.
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