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Chapter 6: Manufacturing Sector 

1.
Introduction

The Study Team would be addressing the following sectors of electronics and IT industry:

· Consumer Electronics

· Industrial Electronics





· Computers







· Communication and Broadcasting equipment      

· Strategic  Electronics 

· Components 

The area-wise production targets and actual performance for the manufacturing sector during the Ninth Plan are given below:

Table 1: Production Targets & Performance in Manufacturing Sector during Tenth Plan

	Sector
	1997-98
	1998-99
	1999-2000
	2000-2001
	2001-2002

	
	Target
	Actual
	Target
	Actual
	Target
	Actual
	Target
	Actual
	Target
	Proje-ction

	Consumer
	7200
	7600
	8500
	9200
	10300
	11200
	13000
	11550
	17000
	13000

	Industrial
	4050
	3150
	4650
	3300
	5350
	3750
	6400
	4000
	7700
	  4500

	Computers
	4700
	2800
	6600
	2300
	9250
	2500
	12800
	3400
	17850
	  4000

	Comm. & Broad. Eqpt.
	7400
	3250
	9850
	4400
	12950
	4000
	16700
	4500
	21650
	  5000

	Strategic
	1300
	900
	1500
	1300
	1700
	1450
	1950
	1750
	2250
	  1900

	Components
	5500
	4400
	7100
	4750
	9200
	5200
	12000
	5500
	15600
	  6000

	TOTAL
	30150
	22100
	38200
	25250
	48700
	28100
	62850
	30700
	82050
	34400



The actual performance of the manufacturing sector during the Ninth Plan has been well below the  targets.   Computers and Communication & Broadcasting sectors have witnessed negative growths.  Industrial Electronics, Strategic Electronics, and Components sectors, while performing below the  targets, have been showing steady but low rates of growth.  The consumer electronics sector has shown better than targeted performance during the first three years but is showing signs of stagnation.  The overall targets for the terminal year of the Ninth Plan were based on achieving 2% of the expected world production.    The growth rate of the manufacturing sector  during the IXth  Plan  has been about 11 %.  While it is far below the growth rates achieved by the software sector, it is to be noted that this is still well above the average growth rate for the manufacturing industry.   

Export Profile during the Ninth Plan


The export targets and  actual performance for the manufacturing sector during the Ninth Plan are given below:

	
	1997-98
	1998-99
	1999-2000
	2000-2001
	2001-2002

	
	Target
	Actual
	Target
	Actual
	Target
	Actual
	Target
	Actual
	Target
	Proj.

	El. Hardware
	3440
	3000
	4670
	1800
	6440
	1400
	7840
	4788
	12430
	8500



The actual export performance of the manufacturing sector during the Ninth Plan has been well below the  targets.  It is seen from the year-wise profile that while the first year of the Plan witnessed an actual performance only 10% below the  target, the subsequent years have seen a sharp fall. The manufacturing sector has clearly been unable to compete in the global market place.

2.
Sub-Sectoral Reports

Consumer Electronics


The industry registered about 20% growth during IX plan period.  However, the industry has shown signs of stagnation during the year 2000-01 with the growth rate falling to about 4%.  During 2001-02 against a target of about Rs. 17,000 Crores a production of only Rs. 13,000 Crores is expected.  The major reasons for the shortfall are given below::

· Increase in local Sales Tax on all consumer electronics products w.e.f. January 1, 2000.

· High rate of taxes on consumer electronics products

· Multiplicity of Taxes such as Customs Duty, Excise Duty, Local Sales Tax, Central Sales Tax,  Octroi, TOT, Surcharges etc.  We should change over to a composite VAT, which should include Excise Duty, Local Sales Tax, CST, Octroi, TOT, Surcharges, etc. by 1 April 2004.  All other countries, including European countries, China, Nepal and Bangladesh have a composite VAT of around 17%.

· Highly inefficient and corrupt tax collection system both at the Central and State levels.


In addition, the following factors also contribute to stagnation of the production:

· Near  saturation of Urban  market

· Low penetration levels of Consumer Electronics  products in the rural market  due to  :

· Low level of electrification in the rural areas;

· Lower disposable income

· High  cost of end product

· Poor availability of TV/Radio Broadcast services

· Under developed marketing and service networks.


The industry had built capacities anticipating substantial growth in demand.  Thus, capacity is not a constraint in this sector.  In a highly de-regulated, de-licensed, assembly oriented industry like consumer electronics, the production by the industry is limited by the market requirements.


The major products of the consumer electronics industry are CTV, B&W TV and two-in-ones.    Major growth has occurred in CTV and two-in-ones.  The B&W TV sub-sector has been badly hit.  The sales tax on B&W TV has been increased to more than 12% against the earlier 4-5% w.e.f. from 1.1.2000.  In addition, 4% CENVAT (non-Modvatable) on B&W TV sets has led to an increase in the price of the B&W TV set by about Rs. 200., B&W TV sets have shown negative growth in the last 2 years.


The exports in consumer electronics have declined.  The cost disadvantages in terms of CST, Octroi, high cost of finance & local components, transportation cost, procedural formalities, time taken in reimbursement of drawbacks, etc., makes Indian products non-competitive in the export market.   The thrust areas where India has potential to become internationally competitive are CTV, B&W TV, Clocks & Watches, PA Systems, Audio Products.   The certification for quality/safety (CE, UL, VDE etc.)  have become essential for exports and presently, its cost is on the high side and adds to the export prices.  Until the volumes of exports grow, charges for certification for quality/safety should be reimbursed as part of export promotion.  


Industry is largely operating in cost competitive products and needs to move up on the value chain through technology or value added consumer electronics products.  Digitalization and convergence of technologies has offered an opportunity to leverage our technology and engineering skills.  The Ninth Plan witnessed further liberalization of EXIM policies.  New consumer electronics products like DVD player; MP3 player and VCD player are being imported for domestic consumption.   With the economic growth in the country, demands for consumer electronics is bound to increase.  


Investments in R&D by industry are very little and the Government support is sub-critical.  To help the industry in leveraging their skills in engineering, and technology for competing with multi-nationals and to export, the Government funding to the industry sector should be in the form of grant-in-aid.  


With the convergence of technologies, consumer electronic products are expected to become smart, intelligent and networked.  Such interactive systems would facilitate services like Tele-banking, shopping, distance education, medical treatment, video on demand, electronic newspaper etc.


Convergence is going to greatly affect the Consumer Electronics industry.  A time bound program should be evolved for introduction of Digital TV.  


For a robust equipment industry, availability of critical raw material and state of art components at competitive prices are important.  There is a need for a strong component industry.  We are extremely weak in the active components, such as ICs.  The investments in this field would come only if the domestic demand justifies setting up of the units in India.

Industrial Electronics Sector


Industrial Electronics normally includes electronics technology fields that are directly applied to industry and service sectors for achieving higher productivity, quality/reliability and the required safety needs. Following major industrial electronics technology products covering both hardware and software aspects:

· Power Electronic equipment like DC/AC drives, UPS, SMPS, Static Var. Compensators, Power Supplies and such other items

· SCADA, PLC, DCS and similar process control automation equipment including various transmitters.

· Test and Measuring Instruments

· Various instrumentation items like Alarm Enunciators, Protection equipment, Electronic Energy Meters, Electronic Weighing/Measuring systems, Industrial Ultrasonic Equipment, Electronic Relays etc.

· Energy Management Systems for power sector and other industries

· Railway Signaling Equipment, Computer Based Traffic Control systems

· Flexible Manufacturing/Robotic systems

Review of Ninth Plan Achievements

Production

The actual production figures of various major items achieved during the 9th plan period in the field of Industrial Electronics are shown in Table 1.
Annual growth of 5% has been estimated for 2001-2002.  Control, Instrumentation and Industrial Sector Production constituted the 14.5 % of total hardware production during 1997 has dropped to 13.2 % in 2000. The major contribution has come from process industrial electronics, power electronics and process control equipment’s. It can be seen from the above table that Industrial Electronics constitutes about 13% (on an average) of the total production in the manufacturing sector.  Also the last year of the Plan is expected to achieve a production level which is about 45.5% less than the targeted figure of Rs. 7700 Crores. 

General Status of Industry

The demand of Industrial Electronics products is directly related to the developments taking place in the core sector industries such as steel, cement, petro-chemicals/refineries, textiles, paper mills, power plants etc.  As reported by the concerned industry association, the growth in most of the core sector industry has been extremely low in the past few years thereby directly affecting the growth of the Industrial Electronics sector.  The IEEMA has reported that due to slow down in the project investments in the core industry, the demand for all the relevant industrial electronic products has come down to a level of 3 to 4% growth per year. 

Technology Status

In the field of Power Electronics, IGBT based AC drives now dominate the market with about 75% of the market share and the rest 25% is taken up by DC drives.  The latest IGCT (Insulated Gate Commutated Thyristor) based AC drives have also been introduced in the country for improvement in productivity and quality and as an energy saving option.  In the process control area, the concept of total integrated automation and architectures has been established.  Products like APACS (Advanced Plant Automation and Control System) and DCS (Distributed Control System) combines both DCS and PLC capabilities in one system to reduce cost and to utilize the same configuration software independent of batch processes.  Process automation systems are now capable of controlling plants in industries by providing advanced control capability, structured display environment, client/server architecture, user authorization, comprehensive alarm and data logging combined with a powerful operator display interface and Inter/Intranet viewing.  Ethernet protocol is rapidly being accepted for use on the plant floor.  Communication standards such as Ethernet, TCP/IP, Devicenet, Profibus, Interbus, PC and PLC interfaces etc. for industrial network have already been established in the country.  

Problem Areas


Industry is totally dependent on imported technology for majority of the products.  Industry is not carrying out any  R&D. The earlier mode of collaboration with MNCs and manufacture in India does not seem to be working now since MNCs themselves are now present here and marketing its products.  According to IEEMA, indigenous manufacturing is no longer viable due to shortage of quality component suppliers, unfavorable duty structures, etc.  It is observed that duty structures on finished products and components are similar for most of the items.  This makes indigenous manufacturing less lucrative.  

Medical Electronics


The developments during the last two decades in the application of electronics and IT to medical field have brought about a significant change in the clinical practice of medicine and more and more computer-based systems are being used in the diagnosis and treatment of wide variety of diseases.  The technology development in the area of electronics and IT have brought into the market a variety of equipment in all branches of diagnosis of diseases namely bio-chemistry, pathology, nuclear medicine and specialized branches of diagnostic radiology such as CT scan, MRI, ultrasound etc. The latest technological advances in electronics and IT have enabled the manufacture of equipment for therapeutic application especially in the area of oncology, cardiology, neurosurgery and neurology. 


Radiotherapy equipment like low energy/high energy linear accelerator with 3D treatment planning system and simulation has provided the physicians and surgeons to administer the treatment to the cancer patients more effectively.  The introduction of gamma knife camera can treat brain tumors and even vascular malformation without even undergoing the most difficult surgical procedures in the brain. The application of informatics for patient management and hospital administration is a common concept for delivery of services to the patient in hospitals. IT and electronics has been providing effective equipment and system in the following areas : Diagnosis, Treatment, Multimedia knowledge based system, telemedicine as aid to medical teaching, Aids to the disabled, Data basis pertaining to endemic diseases.


Most of the medical electronic equipment has been placed under life saving category equipment they attract 0% duty.  This has also in a very affected the manufacturing activity in the country. The production of medical electronic equipment in the country is of the order of Rs. 356 crores out of which most of the equipment belong to the category of hearing aids, pathology equipment, ECGs and low current X-ray machines.  The high value diagnostic equipment such as CT, MRI, ultrasound, PET etc.


India should harness various expertise available at various places (IITs, BARC, SAMEER and Defense Research Establishment) to develop state of art medical electronic equipment. Min. of Information Technology in collaboration with Min. of Health may devise measures to encourage the indigenous manufacturers.


A tentative list of areas which could be attempted during the 10th plan for R&D activity in mission mode:

· Image guided surgery

· Robotics in surgery

· Researches in the area of 2D, 3D visualization in various imaging modalities

· Computerized decision support in medical imaging

· Multimedia , AI based packages and 3D Visualization for training and diagnosis

· Electronics and IT application in the rehabilitation of disabled

· Development of Linac for cancer treatment

Computer Hardware Industry

Production Profile  


Production of  Data Processing Systems which constituted  12.5 % of total hardware production during 1997 has dropped to 11.2 % in 2000. The major contribution has come from personal computers, printers and peripherals. It is to be noted that major part of the hardware production in this sector is based on assembly of SKDs as manufacturing from component level require high cost assembly infrastructure. The low volume of demand, rapidly changing designs of the products and lower custom duties for the import of finished equipment does not financially justify  in-depth manufacturing. The actual production against production targets had been low because of inverted tariff structure, aggressive marketing and competition by MNCs. New investments could not come in because of non-conducive policies – duty, labour laws, electricity, transportation, telecommunication infrastructure etc.


It would be desirable to promote IT for productivity.  The metrics of productivity need to be evolved so as measure efforts towards upgrading the productivity through IT in various sectors of economy.  This will help in optimizing computing resources - reasonable configuration with lower prices.  Cost will be lower and spread will be wider, that will generate higher demand and facilitate imbibing IT culture in people at large.

Technology Missions

The following IT Hardware missions  with budget outlay over X Plan may be launched:

 Mission                                  (Rs. Crores)

· Low Cost PC




50

· SOHE 

· Refurbished PC

· Thin Clients

· PC-on-Chip

· Embedded Systems




10

· E-content and Localization



80

· Collaborative IT Incubation Centers


350

· R&D intensive HRD programs


10






Total

             500 

Low Cost PC:
The current PC penetration in India is 6.2 per thousand and target in 2008 is 20 per thousand.  In order to achieve the target in terms of numbers and ensure utilization of PCs for higher productivity, it is essential that low cost (affordable) PC should be made available with Indian language support. Low cost PC could be realized as stand alone PC or re-furbished PC or Thin-client cluster or domain specific information appliances.  Academia – Industry – Government collaborative venture needs to be evolved to realize proliferation of low cost PCs and develop the national strength. 

SOHE PC: Low cost PCs for Small Offices, Homes & Education (SOHE): In information technology, SOHO is a term for the small office or home office environment and business culture. There is a lot of demand for low cost Personal Computers in this sector i.e. Small Business persons who want to upgrade their business by putting modern aids like computers in their business. A home user of Computer is also looking for a low cost personal computer. Various technologies in use in SOHO networks are Ethernet, modems, ISDN, ADSL, cable modem, wireless networks etc. 

Stand-alone low cost PCs:
Stand alone low cost PC is a Personal Computer, which has the all-minimum basic functions of the personal Computer, and low cost can be reduced by reduction of duties on imports and by manufacturing the components in India. Simputer developed at IISc. Bangalore seems to meet the above characteristics.

Refurbished PCs : The import of second-hand refurbished PCs is the solution to the dream of a PC in every home, especially in small-town India, which is where India’s vast majority lives. As an alternative, the industry suggests building low-cost information devices, which may serve specific purposes, and reducing taxes to bring down costs. India’s extremely poor PC penetration rate is a much-debated subject. The government could reduce taxes, duties, and thus boost PC penetration, but that would mean lower revenues.

Thin Clients : 
In client/server applications, a thin client is designed to be especially small so that the bulk of the data processing occurs on the server. Thin Client Server Computing solutions allow for the centralized deployment of enterprise-wide applications while maintaining the ability to support a variety of client computing devices. Applications run 100% on the server with only mouse clicks, keystrokes and screen updates moving across the network. 

Radio-like Internet Access Device (RIAD) for Rural Communities: In this concept, information present on the Internet is divided into the bands like Agriculture Info band, Education band, Entertainment band, Sports band and so on. This concept also envisages using the latest technology of Text to Speech generation of different languages of India.   The console of RIAD device will have selection knobs for band selection and station selection. User can select a desired band and all the channels available on that band.   


Following areas also need to focused for development and exploitation:

· Embedded Systems

· e-content & Localization

· Cross Language Information Retrieval Systems (CLIR)

· Human Machine Interface Systems (HUMIS)

· Speech technology

· Optical Character Recognition Technology:

Collaborative IT Incubators

The role of innovation in sustaining long term competitiveness and growth in the context of a dynamic and technology intensive sector like ICT software and services cannot be overemphasized.  The process of innovation in turn interalia involves the ability to develop new products/processes/systems, new markets and new organizations. Following  major services  are provided by Innovative IT Incubators: 


Accounting, Technology Mart, Technology clinic, Library, Laboratory, Business Consultation, Design Technology, Distribution, E-Commerce Design, Facilities, Funding / Venture Capital, Hosting Technology, Legal, Office Technology, Research, Support Staff , Training, Warehousing. 


In order to achieve the targets set in the National Taskforce  on IT  it is necessary to develop the bright ideas of innovative people into products and market them worldwide. To fructify this it is required that one Incubator in each state capital and Prominent Universities be set up. There are 28 State Capitals and 269 Universities.

Professional  Electronics (Communication, Broadcasting  and   Strategic Electronics)

Professional & Strategic Electronics sector comprises two major areas namely Communication & Broadcasting Sector and the Strategic Electronics Sector.  The Communication & Broadcasting sector covers non-public network telecom industry, wireless communication, user specific transmission, and switching and terminal equipment.  The Broadcast sector covers digital broadcasting of audio   & video, IP telephony, broadband access, digital compression, hard disc based and optical technologies. 



The Strategic sector encompasses the area of Satellite based Communication, navigation & surveillance system, convergence technologies including communication and broadcast, radars, navigational aids, sonars, underwater electronic system, infrared based detection & ranging system, disaster management system, internal security system etc.  The Strategic electronic technologies are expensive, sophisticated and closely held by the developed countries. 


The convergence of Communication, Computers and Entertainment has led to the emergence of a number of novel application in the professional and strategic electronic sector leading to development of more versatile technologies covering areas such as communication, aviation, internal security system, simulation and a host of other professional and strategic application.  Emerging developments in the field of Internet, wireless communication, Global Positioning system (GPS), Geographical Information System (GIS), Robotics etc. have tremendous potential for cost effective and customized system solution.    With the convergence of communication, content and distribution, the Professional & Strategic Electronic sectors are progressively merging. 

Indian Scenario


The professional & strategic electronic industry in the country is largely user driven. This often leads to sub-optimal utilization of capacity.  With liberalization, indigenous products have to face international competition, which, obviously, calls for increased capacity utilization through large and economic scale of production.  Major contributors to the Indian professional & strategic electronic sector continue to be the Government PSUs such as BEL, HAL, ITI, ECIL etc. However, with the opening of the economy a number of private sector organizations such as TEC., BPL Mobile, Shyam Telecom, Reliance Infotech, WIPRO etc. are entering the sector.  


The World production of Communication, Radar & Navy aid equipment's including broadcast (Professional & Strategic Electronics) is about $ 183 billion  during the year 2000. The production of professional & strategic electronics in India during the year 2000 is about $ 1.36 billion, 0.7% of the global production. The global professional  & Strategic electronics production is growing approximately at the rate of about 4% yearly. 


To help promote R&D in this sector, it was brought out that India does not have testing facilities to get design approvals for commercialization of product in European or American Countries.  Indian test report for interface approvals or for electrical safety are not acceptable by developed countries.  Hence, we have to take TUC or CE approvals like TBR-21, EMI and EMC test facilities from Taiwan. There is need to augment test facilities available in the country if Indian Research & Development efforts has to be supported and promoted. 

Thrust Areas

Strategic Components : Components being the basic building blocks of higher assemblies, which in turn, ultimately constitute a system, consideration of the reliability of the electronic components is an important factor to ensure High Reliability (Hi-Rel) mission success.  A major Hi-Rel program requires thousands of components from several suppliers, which are to perform very demanding functions and should be able to render the systems maintenance free, during the lifetime. The electronics components constitute almost 30 to 40% of strategic systems such as the spacecraft/launch vehicles cost and hence deserves major attention from the point of view of indiginisation of strategic Hi-Rel components.  Some of the components that need to be manufactured within the country are:

· Memory Devices 

· 12 K CCDs in visible and Near IR, Area Array CCDs

· Ku-Band TWTA

· Multi Junction solar cells (Ga-As )

· Regenerative fuel cells 

· Sensors for strategic use

· Isolators/Circulators-Microwave

· Radhard Microprocessors and Peripherals for ISRO

· Fibre Optic Technology

Other thrust areas are:

· Speech Synthesis Technique 

· Strategic Software
· Advanced Signal Processing

· Sensor Platform Stabilization

· Aeronautical Telecommunication Network

· Mobile/Cellular Phone Technology 

· Mission Initiative on Wireless Networking and New Generation Network Access Devices/Terminals 

Electronic Components (including Microelectronics, Electronic Materials, and Photonics) 

Status of the Industry

Production


The production of major electronic component groups during the Ninth Plan period i.e. 1997 to 2002 is listed at Table 1.


    Table  : Production of Major Electronic Component during Ninth Plan

                                                                            Rs. in Crores

	Item
	1996
	1997
	1998
	1999
	2000

	Electron Tubes
	891
	1134
	1513
	1521
	1700

	Semiconductor  Devices
	299
	309
	322
	419
	357

	Passive Components
	817
	896
	1004
	1068
	1196

	Electro-mechanical component
	292
	350
	383
	435
	460

	Special components
	9
	21
	13
	19
	11

	Others
	1050
	1300
	1261
	1500
	1573

	Total
	3358
	4010
	4496
	4962
	5297

	Growth Rate (%)
	2.38
	19.42
	12.12
	10.36
	6.75




The growth rate achieved during the last four years has been declining continuously and it was 6.75 % during the calendar year 2000. It is largely due to increasing usage of imported components in the production of consumer electronic products. The major part of electronic components production is contributed by CPTs, PCBs, TV and audio components, ferrites, etc. The average growth during the last four financial years has been 8.28%

Target Vs Achievements


The target of production of electronic components and actual achievements for the IX plan period are listed in Table 1. The cause for major deviations can be attributed to setting up of high targets during IX plan (It was planned to produce 2% of world electronic production and export 1% of world electronic trade during terminal year of plan period.). The other factors for lower production is attributed to revised import policies. Electronic component import as bare component and in the form of populated PCBs, and finished equipments were allowed to be imported at lower custom duties without any quantitative restrictions. A major shift in electronic components technology from leaded to surface mount and increased usage of micro-electronic resulted in reduced off-take from Indian manufacturers, as many of these are not produced in India.

Exports 


The export of electronic components during 1996-97, 1997-98, 1999-98 and 1999-98 has been of Rs. 520, 840, 760, and 600 crores respectively. It is largely contributed by CPTs, PCBs, Electro-mechanical components, ferrite etc. 
Indian units have long experience of manufacturing and competing against imports to meet the requirements in these sectors. Representative lists of components in which India can continue to export with existing technology scenario are: Semiconductor Devices (Small Signal/Power), Color Picture Tube and Deflection Components, Floppy Diskettes, Hybrid Micro-circuits, Printed Circuit Boards (DSPTH and Multi layer), Connectors, Capacitors (Aluminum Electrolytic and Plastic Films), Ferrites and Magnets, Loud speakers and its parts, and Transformer and Coils. 

Make v/s Buy


The production and demand for export from India in component sector are limited to traditional items. The major export opportunities however, exist for modern chip components, micro-electronic devices and flat display deices for which no manufacturing is presently being carried out. The growth in the manufacturing in equipment sector should not be constrained by the availability of indigenously made components. In fact, Indian manufacturers should be encouraged to design and Manufacturer State of art equipment’s using most modern components.   The requirement of electronic components would be met from competitive sources irrespective of country of origin unless made competitively by Indian companies.  Investments, however, could be made in areas where Indian companies can assure themselves of competition vis-à-vis other manufacturing countries. 

Investments

During IX plan period no significant investment was made for creation of capacities for new electronic component (except for capacity enhancement for CPT and its parts). It is unlikely that any fresh investment in electronic component sector will be made in coming years.  Besides most PSUs are withdrawing themselves from manufacturing of electronic components. PSUs are not likely to make any new investment in coming years.

Impact of  Policy Measures 


Policy initiatives taken for electronic sector during IX plan have not contributed much to the growth of manufacturing in electronic component sector. On the contrary, even existing units are finding it difficult to survive and many of them have closed or reduce their operations. If present policy continues to operate, more such units are likely to wind up in near future. Policies should be modified  (along with pro-active actions) in such a manner that both Indian entrepreneurs and MNCs find it profitable and comfortable to set-up manufacturing operations in India. Government need not interfere with issues such as economic size, technology, production cost etc. These should be governed by market forces and entrepreneur’s own assessment. Improvement in infrastructure (such as electricity, transport, communication, airports etc) and induction of professionals in ultimate decision making process of government should be taken on priority. Labor laws should be modified to give freedom to industry to make best use of their infrastructure in efficient and productive manner. 

Implications of  Convergence of Computer, Communication and Consumer Electronics 


Convergence of Computer, Communication and Consumer Electronics technologies will have tremendous impact on the design, type and manufacturing technologies of electronic components. The role of micro-electronic devices will be more in most products due to widespread use of digital technology. High density information storage & retrieval devices, high resolution & portable displays, high energy density batteries and components for wireless products would come in increasing focus in coming years. These developments have already made Indian electronic component industry relatively obsolete. If corrective actions to install production base for modern components are not put in place, India will be totally sidetracked from the manufacturing sector in components. 

Make Vs Buy of Critical Raw-Materials 


Most of the normal and critical raw material used in the manufacture of electronic components is sourced from overseas manufacturers due to stringent requirement of purity, consistency and quality. These may be continued to be imported until the units in India in the material sector are able to manufacture and supply to large users in both India and other major consuming countries. As most materials need to be manufactured in large volume to be commercially competitive, it is necessary to have large user base. The small requirement of existing Indian electronic industry does not commercially justify the manufacturing of normal as well as critical materials for component sector. It is also necessary that the critical materials manufactured by Indian units be put to use by reputed users internationally before they will be accepted by Indian users.

Problems/constraints of Hardware Sector 

High velocity of business, Correct duty structure  and demand stimulation initiatives should constitute the basic framework for Policy and Procedures that needs to be put in place immediately. Microelectronics and semiconductors are once again thrust areas for development. Investment requirement in real dollar terms for the Tenth Five-Year Plan will be massive as compared to the earlier Plan periods. Hence, the policy package has to be investment friendly.   The Component Manufacturers is most concerned  by the following:

· Anomalies in customs duty structure

· Multiplicity of Notifications and problems of product classification leading to discretionary powers with enormous scope for misinterpretation

· Large Grey market and large scale dumping particularly from China as well as from the Nepal border

· High transaction cost as velocity of business is slowed down by delay in clearance of good, interface with numerous government authorities, multiple physical controls and no provision for self certification  

· No action to provide for a conducive manufacturing environment for Electronics and IT hardware companies which is at par with the competing nations. The Action Plan II Report of National Task Force on IT and Software Development not implemented including the much awaited SBIT scheme.  

Electronic Component Development Fund


One problem that the Electronic Manufacturing Sector in general and the Electronic Components Manufacturers and Material Manufacturers in particular are facing is the high interest rates for borrowing money for making investments and for carrying out their operations.  This, coupled with other critical factors has resulted in the absence of any fresh investment in this sector during the Ninth Plan and in fact the closure of some existing units.  Some of these factors are :  technological obsolescence of the components produced, the process of manufacturing, the capital machinery used for manufacturing; zero or very low level of R&D;  non-availability of the basic finished raw materials or the required capital machinery from local manufacturers; long gestation period for project implementation; poor infrastructure; high energy cost; need to maintain large inventories leading to high inventory costs; limited marketing infrastructure especially with respect to export market due to small levels of operations; procedural hassles for exports.


The parameters indicated above have a varying quantitative impact in the manufacture of a particular product.  It is therefore possible to define a parameter called the “TECHNOLOGICAL COMPLEXITY INDEX” (TCI).  This will have a high value in respect of items such as VLSIs where the investments are high, the technological obsolescence of the product is high as well as the technological obsolescence of the manufacturing processes and machinery.  On a 100 point scale, VLSI may thus be very close to 100.  On the other hand, there are items such as LEAD TABS used in manufacture of discrete electronic components where this TCI would rate fairly low say around 10 points.  It can be noticed that to a large extent the investments in the electronic components industry in India have come in the low TCI area.  The exception being Color Picture Tubes where the duty protection and large volumes have sustained the industry.


If the nation wants investments to come in high TCI area then we have to think of a mechanism for making capital available at low or even zero rate of interest along with longer periods of moratorium.


For this purpose it is necessary to create an “Electronic Components Development Fund” with a corpus of about Rs.100 crores to start with.  Depending on where the particular product falls on the TCI curve and the seriousness/credibility of the entrepreneur, an appropriate quantum of capital could be made available at the subsidized rate of interest.  The moratorium period as well as the pay back period also could be variable, depending on the TCI.

Microelectronics


Microelectronics has now come to be recognized as a core, strategic technology world-over and forms the heart of emerging Information Technology (IT) based Society. Besides IT, microelectronics applications have also become all pervasive in various walks of life - be it health and environment, agriculture, communication including internet, robotics, automation, avionics, automobiles, instrumentation, power, military etc. World over, the semiconductor content in electronics equipment is rapidly increasing in each new generation from 6% in 1985 to 23% in the year 2000 and projected to reach 40% by 2005. The last decade has seen immense growth of application specific Integrated Circuits (ASICs), Multi chip modules/systems, Low power and manufacturability becoming essential issue in ULSI technology.  Low power technology is increasingly gaining importance as hand held devices and battery operated electronics are becoming popular.  

Indian Status


During the Ninth Plan period, the semi-conductor devices production has reached Rs.  178 crores. Limited economics of scale, impact of liberalization and highly competitive local market seem to be primarily responsible for the slow rise in the domestic production. In the manufacturing front, the country has 4 discrete semiconductor manufactures lead by CDIL and Usha and 3 IC fabs at SCL Chandigarh, ITI Bangalore and BEL-Bangalore. The discrete industry primarily supplies diodes, power devices etc while the IC industry caters to linear IC’s, ASICs Telecom and other applications, On the fab front, SCL possesses 1.2 micron CMOS production line with 0,8 micron capability for R&D. ITI Bangalore offers 1.0 micron CMOS line with 0.5 micron R&D. BEL, Bangalore the only Indian fab line in Bipolar area is of 5 microns. In the assembly front, assembly of ICs is carried out by SPIC Electronics Limited, Chennai based on imported diffused wafers.

Microelectronics Demand

During the Ninth Plan period the semiconductor content of Indian equipment was at 13% and expected to increase to 20% in the year 2006-2007. In the terminal year of the X plan the targeted production of semiconductors in the country would be about Rs. 510 crores with current levels of investments maintained. However, if additional resources could be injected, this figure would be substantially enhanced. 

Products having potential for export : Power Transistors,  High Voltage Silicon Diodes, Low Power Diodes and Transistors, Thyristors, Fast Recovery Rectifiers, IGBTs, Telephone ICs products, Power  MOSFETS, MEMS and SMART Sensors, GaAs discrete devices and Ics. Other Potential Areas for Export are  Design of Custom devices including ASICs, IP Cores & providing foundry support, IC  Testing & Test Services,ECAD & TCAD Tools, Export of technology to under developed countries, manpower training to developed countries.
 Thrust Areas in  R&D

· Building capabilities in  areas of   IC processes/manufacturing, testing and characterization
· Realizing core competence in strategic components, advanced technologies
· ECAD/TCAD simulation tools, nano-structures and  special semiconductor technologies,  CMOS/Bipolar/BICMOS devices, Power devices, FPGAs, MEMS and integrated systems/microsensors, Compound semiconductor processes, devices and ICs, high speed ICs and devices, devices characterization, Telecom and IT products Multi chip modules, Bio chips etc.

· Packaging 
· Fast Recovery Rectifiers

· Tuner & filter

· TV rectifier (high voltage)

· Power Devices (including IGBTs /GTOs)

· MOSFETS

· MEMS and sensors

· Digital/ Analog/ Mixed Digital and Analog design

· Low power designs

· EDA /TCAD /MEMS simulation tools & specialized software

It is proposed to foster design innovation and bring out new products into the local market/ exports, a scheme of India Chip Program offering subsidy to the developer / company be put into place in the Tenth Plan. To serve this activity, an investment of Rs. 50 Crores will be needed.  In addition,  an infusion of Rs. 600 Crores would be need for undertaking R&D efforts and creating the necessary infrastructure. 

Mega Fabs


Modern large wafer fabrication facilities known as Mega fabs are characterized by High capital costs upward of US$ 2 Billion and rapid obsolescence of technology. Because of the strategic importance of this sector, Governments in developed as well as developing world have taken a strong proactive approach to attract global players to set up mega fabs in their countries by offering a combination of fiscal incentives, which in some cases has an element of outright cash grants.   The background report III of the National IT Task force dealing with Development, Manufacture and Export of IT Hardware had also  suggested several policy packages in microelectronics sector to attract mega fabs In addition, Government should pro-actively invite major international companies to set up mega fab in the country by giving them appropriate incentives, and infrastructure facilities as well as removing all bottlenecks and simplifying procedures for maximizing their velocity of business which will be comparable to international levels.

Electronics Materials


The electronics components industry has been exposed to international competition by liberalization and a big gap has been left regarding indigenous availability of professional grades components in the country. To some extent this can be attributed to the non- availability of variety of electronics materials at comparative cost. Another reason being that our present material industry is mostly in the middle or small scale sector in comparison with the global industry, and thus facing challenges in competing with the international market both in quality and price. The electronics industry uses a varity of materials. There is continuous up-gradation of these materials to develop newer materials in terms of their specifications, purity level, etc. to meet the stringent quality specifications. Without a sound scientific base in the electronics materials, it will not be possible to keep pace with the latest development in the electronics component sector.  This necessitates development of advanced materials synthesis and processing technologies along with novel instrumentation and measurement techniques in the country. 


There is a big gap between the requirement of materials and the production of the materials in the country.  India has got manufacturing base in the following areas:

· Copper Clad Laminates for PCB

· Magnetic Materials for soft ferrite, and magnetic recording media for audio and video tapes, automobile and microwaves 

· Silicon

· Glass parts/Cells for B&W TV and Color Picture Tubes

· Fiber Optics Materials

· Plastic films for capacitors.

Demand and Production Profile


The share of materials in electronics manufacturing activities varied from about 60-65% in the case of picture tubes, connectors, capacitors, and magnetic media; 25-30% in ferrite components. 70% of the requirement of materials is for special features and very high purity materials and the balance 30% would be general purpose materials such as copper, steel and plastics.  In addition, the electronic equipment manufacturers make use of materials in their assembly operations as well as for cabinets, chassis, connecting wires etc.  At present, indigenous materials could meet only approximately 45% of the demand of the component production in the country. 

Materials for IT Industry during Tenth plan



Material for IT industry is crucial for healthy growth of this industry.  This sector is capital intensive and local requirement may not be adequate for cost effective production.  Therefore, export together with indigenous requirement can make the manufacturing activity viable.  To promote this sector our emphasis during Tenth Plan  should be focussed in the following development cum R&D activities leading to commercialisation:

· Raw Materials for Ferrite Industry

· Rare Earths based Colour Phosphors  for CPTs

· Promoting Cleaner Environment Friendly Technologies

Areas in which India has capability/ infrastructure


Some of the items which have potential in the country in electronics and other sectors and  also export potential  are : Biaxially Oriented Poly Propylene Film (BOPP) required to make capacitor grade film upto 2 microns; Fire retardant grade epoxy resins for Copper clad laminates; Special Polymers: Special polymer include photo polymers, (photoresist materials); Raw Materials for CPT Glass; Recycling Industry (CPT Glass Recycling); Refurbishing of old computers; Technology Up-gradation for development activity at NCL and C-MET;  Setting up the pilot plants, infrastructure and capability.

R&D in Tenth Plan in Materials


R&D/Technology Development Programs in the Tenth Plan should focus priority wise as under:

· To consolidate and strengthen R&D activities where capability, infrastructure exists/have been developed during Ninth Plan to bring the sub-optimal R&D efforts to pilot/commercial level.  Special emphasis should be given to materials having Natural Resources to make India globally competitive in these areas.

· To materials which are crucial for any of our high technology projects, be it for Space, Defense, Atomic Energy or IT and Communication Technology. 

· Fundamental research on futuristic materials leading to technology upgradation.  


Ministry of Information Technology is the key agency for promotion and development of electronics materials and allocation of R&D funds for this areas needs substantial augmentation to the level of Rs. 150 crores during the Tenth Plan period.  Of this Rs. 100 crores should be in the form of loans to be provided to the industry to take up initiative to exploit the indigenous technology at pilot or commercial scale and technology upgradation. 

Photonics


With a worldwide rapid transformation to information age, technologies that can handle and process high speed and large volume of data in different environments are receiving maximum attention.  This, coupled with the fact that technologies based on the movement of electrons are reaching their limitations has lead to an increased focus on technologies using Photons - the basic unit of light. The vast information carrying capacity of Optical fibers, massive parallel processing possible through Photonics and high speed switching and computing possible through Photonics route, beside EMI free environment has made Photonics so important today.

Photonics can be considered a key Enabling Technology for several aspects of Information Technology such as Information Generation, Information Storage, Information Transfer and Information Display. There is close synergy between Information Technology and Photonics. 

Indian Technology Status


Through the Photonics Development Program of Ministry of Information Technology, the following technology development projects are being pursued - Planar Waveguide Technology for routing (Optical Switches), OADM, Modulators; Couplers based on Lithium Niobate/Glass Technology and on Silica on Silicon Technology. Design and certain characterization of Fiber Grating (FBG) (Fiber Grating Tech.), Pump laser development, erbium doped fiber for optical amplifier, WDM couplers and multi-G bit WDM source. 

Photonics Industry in India


The major contribution by Indian Industry, so far, is in the Optical Fiber (OF) and Optical Fiber Cable (OFC) sector. The total Indian fiber production capacity at the beginning of the Tenth Plan would be around 100 Lakh Fkm. There was a large growth in the number of companies in Optical cable manufacture.  By 2000-01, there are more than 20 companies mostly in the private sector with a total installed capacity of over four Lakh Fkm. Components such as LED’s, LCDs are manufactured by a few domestic companies. 


Photonics components such as Fused Couplers, Opto-mechanical Switches, fixed Optical Attenuators, Mux, Patch-cords with various type of terminators etc., Trans-receivers, LED, Photo Detector Active Alignment, Media converters, etc are being produced by a few export oriented units. 

Thrust Area


Further work in the important areas such as Photonic Switching Multiplexing & Networking area including WDM, DWDM Systems, Applications, Technologies and Devices, Microwave Photonics area and All-Fiber (or in-fiber) Components & Devices needs to be continued and expanded upon. The specific suggestions is to create photonic center to look into various technological issues and market related information. Optoelectronics packaging and integrating facility, System engineering capabilities and test and measurement facilities could be built up. The Photonics Center would be networked with Photonic Technology Cells, which would also be part of the Photonic Initiative India (PII).  These cells to start with could be the existing laboratories in different institutions where part of the technology has been developed. Teaching organizations whether at Academic Institutes or Training Facilities at DOT, CEDTI etc could also be part of PII and use their expertise to provide courses as per requirements. They would also lead in the think tank and guide the research work.

3.
Policy and Procedures related  steps  taken   during  Ninth  Plan

The industrial, Investment, trade and fiscal policies and procedures have been further simplified, made transparent, eliminated licensing in almost all sectors and provided encouragement to entrepreneurship through market friendly systems.  The  policy and procedures related steps taken by the Government to promote the electronics and IT sector are given in the Study Team Report on Policy and Procedure.

4.
Perspectives and Recommendations for Ninth Plan (2002-07)

Perspectives


The  manufacturing sector  broadly  comprising Consumer Electronics, Industrial Electronics, Computers, Telecom &  Broadcasting equipment, Strategic  Electronics and Components,  suffers in comparison with  the software and services sector.  During the Ninth Plan, the software and services sector has logged impressive year to year growth rates of around 45% whereas the manufacturing sector has shown modest growth rates of around 9%.   In the area of exports,  the  difference is even more  pronounced. 


Another characteristic of the manufacturing sector is  the distribution of production amongst the public sector and private sector.  With the exception of the strategic electronics sub-sector,  production in  consumer electronics, telecom and broadcasting, computers, and components  is  predominantly in the  private sector.   Since 1991,  the process of  economic liberalization  carried forward  by successive  Central Governments as also the State Governments  has led to a steady dismantling  of  Government controls and removal of  policy restrictions.  A general  refrain of the industry, however, is that these reforms in most cases do not  trickle  down to the working levels in the Central as well as State Governments.


India is a signatory to the Information Technology  Agreement-1 (ITA-1) under the WTO.  Under the ITA-1, India has to put in place  a zero duty regime for all the items listed under the ITA-1 by the F.Y 2005-06.  The Government, however,  has indicated its desire  to pre-pone  this to F.Y 2003-04.  Being part of the WTO also requires  a gradual reduction in the overall duty regime, especially the peak rate of duty.   Physical  controls for import have  by and large been dispensed with.  Thus, India  is slowly but surely  integrating with the global marketplace as  a consumer of electronics and IT  products  under a free trade regime.  Globalization of manufacturing, however, has not happened  in as deliberate a manner as in the case of globalization of   consumption.    This has largely  been due to a domestic-centric approach of the Indian manufacturing sector coupled with  a protected environment.    Infra-structural  handicaps, high cost of finance, rigid labor laws, low volumes of production, low velocity of business,  high tariffs and invested tariff structure, non-availability of indigenous capital goods, lack of new investments, are some of the known weaknesses of the Indian Manufacturing  Sector.


In the above context, for the Government to set targets for production, imports, exports, investments may be somewhat inappropriate.  In fact, the Industry Associations have not provided any detailed inputs for the targets.  In view of this, instead of targets, projections for the likely production in the Tenth Plan are given below:

Table 1: Estimated Production in Various Sectors During Tenth Plan (Realistic Scenario)

	Sector
	2001-02
	2002-03
	2003-04
	2004-05
	2005-06
	2006-07
	CAGR %

	Consumer Electronics
	 13,000
	 15,400
	 18,200
	21,500
	 25,400
	  30,000
	18

	Industrial Electronics
	   4,500
	   4,700
	   4,900
	 5,200
	   5,400
	   5,800
	5

	Computer H/W
	   4,000
	   4,800
	   5,700
	 6,900
	   8,400
	 10,000
	20

	Communication &

Broadcasting
	   5,000
	   5,600
	   6,100
	 6,900
	   7,600
	   8,400
	11

	Strategic Electronics
	   1,900
	   2,100
	   2,200
	 2,400
	   2,600
	   2,800
	8

	Components
	   6,000
	   6,900
	   7,900
	 9,100
	 10,600
	 12,000
	15

	Total
	 34,400
	 39,500
	 45,000
	52,000
	 60,000
	 69,000
	15



These are based on a CAGR of about 18 % for Consumer Electronics, 5 % for Industrial Electronics,  20% for Computer Hardware, 11 % for Communication and Broadcasting Equipment, 8% for Strategic Electronics and 15 % for Components.  These are generally reflective of the trends in the Ninth Plan and could be taken as a reasonable scenario for the Xth Plan.  This leads to a CAGR of about 15% for the overall manufacturing sector during the Xth Plan as compared to 11% in the IXth Plan.  Assuming the same CAGR of 15% for 2007-08 and 2008-09 leads to a total production of about Rs. .91,200 crores  in 2008-09.  This is  approximately  63 % of the target of US $ 30 Billion (Rs. 144,000 crores at 1 US $ = Rs. 48.00) which was set by the National Task Force on IT  in 1998.  In this context, it needs to be noted that the target of US $ 30 Billion was predicated on a set of wide ranging policy and procedural recommendations  including the S-BIT scheme  being implemented in 1998 itself.   This has not happened and hence the target, in any case, needs a review.   Thus, the projections made in the table above would need to be  backed  by a strong pro-active approach by the Government addressing the recommendations made.A more aggressive projected  scenario  with CAGRs of  24 % for  Consumer Electronics, 8% for Industrial Electronics, 30% for Computer Hardware,  20% for  Communication and Broadcasting, 15% for Strategic Electronics and 20%  for Components would lead to a total  production of  Rs. 90,900 Crores in 2006-07 corresponding to a CAGR of about 22% for the overall Manufacturing Sector.  Maintaining the same CAGR for the next 2 years leads to a total production figure of about Rs. 1,35,000 crores in 2008-09 which is about 94 % of the target of US $ 30 Billion.  The optimistic scenario is given below :

Table 2 : Estimated Production in Various Sectors During Tenth Plan (Optimistic Scenario)

	Sector
	CAGR (%)
	2001-02
	2002-03
	2003-04
	2004-05
	2005-06
	2006-07

	Consumer Electronics
	24
	13000
	16100
	20000
	25000
	31000
	38100

	Industrial Electronics
	8
	4500
	4900
	5300
	5700
	6100
	6600

	Computer Hardware
	30
	4000
	5200
	6800
	8800
	11400
	14900

	Communication &

Broadcasting
	20
	5000
	6000
	7200
	8640
	10400
	12500

	Strategic Electronics
	15
	1900
	2200
	2500
	3000
	3300
	3800

	Components
	20
	6000
	7200
	8700
	10400
	12500
	15000

	Total
	22
	34400
	41600
	50500
	61500
	74700
	90900


The more aggressive projected scenario would not only require the policy and procedural recommendations made by this Study Team and the Study Team  on Policy and Procedures to be implemented  in  letter and spirit,  provision of the proposed financial support by the Central Government in the Tenth Plan but would also be dependent on a  host of other factors such as role played by the State Governments, relative  competitive advantage of India vis-à-vis other countries, the state of the Indian as well as international economies etc.  


As regards exports, the actual performance in the first three years of the Ninth Plan  has shown negative growth rates with actual exports at Rs. 3000 crores in 1997-98, Rs. 1800 crores in 1998-99, and  Rs. 1400 crores in 1999-2000.  The exports during 2000-01 were Rs. 4788 crores.  No authentic data is available on the actual imports and investments during the Ninth Plan.  The Study Team, thus, does not have a basis for any meaningful projections for these items.


The Sectoral Reports and Industrial Associations  inputs make a forceful case for major corrective steps to put  the  manufacturing sector  on a higher growth rate  path.  If these steps are not taken, the prognosis for the manufacturing sector is rather bleak.  The portents are ominous:  There are reports of manufacturing units closing down; increasing competition from imports; Indian manufacturers companies  preferring to invest elsewhere   than in India; FDI preferring China, Malaysia, Singapore than India.  Amidst the generally depressed sentiments, however, there are a few positive signals: Samtel expanding its operations towards being a MNC, Moser Baer exporting in a high tech area of CDR/CDW.

5.
Recommendations


The recommendations made by the Industry Associations viz. ELCINA, CETMA, TEMA, MAIT, IEEMA as well as Technical Divisions  in MIT broadly address the following aspects:

· Policy and Procedures 

· Research and Development

· Infrastructure

· Human Resource Development

· Exports

· General Issues

The sectoral recommendations are  given below.  

Consumer Electronics

· There is an urgent need to reform labour laws.  The industry unanimously advocates “Exit” policy.

· With a view to  enhance the velocity of business self Certification should be accepted, in the normal circumstances. Policy and Procedure should be further simplified with a view to eliminate routine interaction between Industry and Government Officials, All discretionary powers of lower level Government officials should be  withdrawn.

· Policy once formulated should be applicable for 5 years.  There should not be frequent changes as it upsets business plans.

· Value Added Tax (VAT) should be introduced at the earliest. In the second stage of Tax reforms, a composite VAT system should be introduced as is happening in other countries viz. European countries, China, Bangladesh and Nepal.

· Custom duty on raw materials & components ( including plastic, copper & allied items) should always be lower than the finished products.  Suggested Customs Duties structure is: Raw Material including Plastic, Copper  etc. - 15%,  Components including CPT  - 25%,  Consumer  Electronic Products  - 35%.

· A viable alternate scheme to the DEPB scheme, which is to be discontinued w.e.f.  1st April, 2002,  should be put in place urgently.

· There should be time bound processing of cases in the Government system covering Customs, Excise Sales tax, Exports etc.

· All items reserved for SSI should be de-reserved and excise exemptions for SSI should be abolished.

· With a view to enhance understanding of each others point of view, there should be deputation of Government officers to industry and vice-versa.  There should be orientation programmes at regular intervals for Government officials to increase their awareness of the industry.

· Testing and QA Centres should be set up in the private sector.

· There should be time bound programme for the introduction of Digital TV.  Government decision on DTT and DTH should be expedited.

Industrial Electronics

· Serious efforts must be put in by the Government and the industry together to create world-scale manufacturing facilities for components like power semi-conductor devices, digital ICs, and other active and passive electronic components.  This has to be through Joint Ventures or even wholly owned subsidiaries of some of the multi-nationals.

· The present policy for Duty Exemptions in deemed export projects etc. needs to be reviewed to ensure meaningful and greater value addition.  There is no difference now between a company, which meets the minimum value addition criteria, and the one, which achieves much more than this level.  A suitable incentive scheme may have to be devised for greater motivation to have value addition increased.  The term value addition itself needs to be critically examined.

· In order to facilitate manufacturing in the country, components need to be allowed to be imported at a lesser duty (say at least 10-15%) than finished products.  Other policy measures to motivate indigenous manufacturing needs to be explored.

· MIT, which has the responsibility for electronics development in the country, need to have a direct and a more meaningful role in finalizing the policy matters (tariffs, duties etc.) as against the existing mechanism.

· A brand image is essential for R&D on the part of R&D/academic institutes so that industry can have confidence on them.  Government of India/Industry needs to nurture few centers of excellence.

· Large consortium based projects in the field of Industrial Electronics/Process Control automation utilizing the strength of our R&D/academic institutions and the engineering industry needs to be undertaken in the country to increase user confidence on Indian systems leading to higher growth both in the internal and external market.  MIT may have to share a bigger responsibility in this area.

· As a measure to establish the successful indigenous technologies, it is necessary to support such developments through award of commercial projects without making mandatory clause of proven experience etc.  This is practiced in almost all developed countries of the world.  For example British, Japanese and German Railways have always supported their indigenous companies with commercial orders following development of various power electronic and signaling equipment prototypes.  Also countries like U.K., France and Japan have supported their respective indigenous development agencies with large commercial HVDC projects following prototype designs of similar power levels that has been done in India.  It is felt MIT need to play a leading role in effecting this change in the present Government set up.    

· MIT also needs to modify its role while continuing promotional work.  Greater emphasis must be put to spend its resources more towards creation of information bank on global market scenario, technology forecasts, investment scenario etc.  This is expected to facilitate the Indian industry largely and MIT itself has a better grip on this issue.

Professional  Electronics (Communication, Broadcasting and Strategic Electronics)

· Import of total systems in the Professional & Strategic Sector should not normally be allowed.  All the MNCs who want to sell their equipment in India need to set up JVs to manufacture these items.

· The indigenous manufacturing units may be permitted to import strategic products without payment of duty and on a self-declaration basis for export purpose.

· The excise duty chargeable should be 8% until 01/01/2002 and nil thereafter.

· All imports of capital goods, raw materials, piece parts consumables, components, and sub-assemblies to be made free of custom duties.

· Indigenous products matching the performance specifications of the customer have the advantages of prompt after sales services customer training, reliable repair, overhaul & maintenance by the manufacturer, product update, availability of spares etc.  As such a policy, decision is to be issued by the Government in favour of indigenous products if they meet the customer specifications even at a marginal higher cost.

· Policy for mandatory buy-back by the vendors for ToT projects.

· Creation/ nomination of an agency for identifying the short term and long term requirements of the domestic customers in the sector and assignment to competent industrial R&D centers, DRDO, academic institutions with finances.  The agency can hold periodic workshops for harnessing the efforts of all agencies.

· Government agencies to underwrite/subsidize the risk of failure of R&D effort made by the industry.

· R&D allocation in the Professional & strategic electronics sector to be substantially increased.

· Favourably consider the initiation of the proposed mission initiative under the thrust areas on wireless networking and new generation network access devices/terminals towards achieving technology leadership by India during the 10th five year plan.

· India does not have testing facilities to get design approvals for commercialization of product in European or American Countries.  Indian test report for interface approvals or for electrical safety are not acceptable by developed countries.  Hence, we have to take TUC or CE approvals like TBR-21, EMI and EMC test facilities from Taiwan. There is need to augment test facilities available in the country if Indian Research & Development efforts has to be supported and promoted.

· Infrastructure Equipment, which are basically capital equipment in nature, goes into creation of infrastructure to provide vital lines of communications for the nation, the Government policy should aim at encouraging the indigenous manufacturers to meet most, if not all, the nation's requirements for the same.

· There is need to set up dedicated training centers for upgradation of skills of the operators in assembly and testing of strategic electronics at places where the industry is concentrated. The training should be with free boarding and lodging facilities.

· A central agency may be identified to review the training needs of the industry and design training modules in specific technologies. The industry can interact with the agency to project its requirements.

· Annual consolidated training program schedules of existing agencies in the field may be published and sent to the industry in the field for better utilization.

· Government must invest through a Technology Development Fund in application oriented Research & Development for future technologies either through C-DOT or in partnership with large Indian Telecom Corporate to create local IPRs for the domestic manufacturing industry. 

· The critical raw materials and most of the components are being imported for the state of the art production in strategic electronics sector. Indigenous manufacturers are few and the import of components is unavoidable. For production, the prices quoted for Indian supplies are much higher than the prices in the domestic market abroad resulting in higher prices for indigenous products. The following may be considered in this regard.

· Encourage establishment of indigenous component base through suitable fiscal incentives.

· Government may establish rate contract with leading foreign vendors to meet the consolidated requirement of Indian industry.

· Establishment of an agency abroad to procure and supply components to Indian industry.

· TEMA has make the following specific suggestions:

· Licence fee to be ploughed back to create world class infrastructure.

· Bilateral agreements should be entered into with SAARC and Russian Federation countries for their approval of DOT/TEC standards for the Telecom products for their network which can be exported to these countries.  TEC follows ITU standards.

· Government should set up a Telecom Export Promotion Council and Telecom Finance Corporation.

· Non-Tariff Barriars should be imposed on imports including requirements  of TEC type approval, interface approval, import at specified  ports only, MRP to be inscribed.

· TEMA has indicated that  the investments required in telecom are expected to be of the order of Rs. 22,000 crores in the  year 2002-03 which may go up to the level of Rs.44,000 crores in the year 2006-07. The turn over of domestic manufacturing industry is much less compared to these figures. If the R&D and manufacturing facilities are not upgraded expeditiously, most of the investments will have to be met from imports. Hence, the policy on manufacturing should aim at encouraging application oriented R&D and the indigenous telecom manufacture sector to produce good quality equipment at competitive prices to fulfill the objectives of 10th five year plan in tune with NTP-99. 

Based on the above,  TEMA has recommended the following  :

· Suitable  incentives to the licensed  telecom  operators need to be quantified  for  use  of 

· indigenously  manufactured  equipment  and;      

· locally designed, developed and  manufactured equipment, to give boost to indigenous        

· R&D and manufacturing.  

· Indigenous manufacturing facilities for  electronic components and chips  should be           established to have a strong component base to eliminate excessive costs and delay in production process on account of component procurement. Duties on inputs to the component industry should be  zero.  R&D units that are capable of developing ICs and owning their IPR should be encouraged by declaring their product as indigenous for policy purposes even some of the  ICs are fabricated abroad. This will lead to establishing a strong market presence and the setting up of fabrication facilities that are commercially viable will follow automatically afterwards.

· Considering that large scale investments are required in telecom manufacturing and the cost of financing is high,  a telecom financing corporation may be set up to ensure cheaper financial assistance for telecom manufacturers/operators.

· Comprehensive test facilities (EMI/EMC/Environmental/Saftey) should  be established to facilitate expeditious development and productionisation for cutting edge telecom technologies. Internationally accredited test houses should be set up that can certify products against specifications for Type Approval. Such test houses can recover the investment by testing for clients world-wide. Usually, test houses in Europe or USA have a long waiting time, and their charges are very high. India can be competitive enough in this at least to recover the investment. The facilities will of course be very useful for our industry.

· Procedural and policy reforms  may be required to achieve high velocity of business, in terms  of more transparency, simplified procedures, reforms in Labour laws, supportive infrastructure, reduced number of clearances. 

· Special Custom Zones may be created in select areas to simplify  procedures and  accelerate  clearances for Telecom inputs & exports.

· Whenever a technology is imported, it should  be ensured that it is current and futuristic.  In-depth transfer of technology to manufacturing units would enable local value addition for making the equipment compatible to the Indian network and future value addition in terms of hardware and software by Indian R&D. Foreign companies should ensure significant local value addition in manufacturing and a commitment to continuously upgrade the technology.

· Interface approvals  in case of  all imported consumer premises  telecom equipment like terminals, EPABXs, FAX etc., may be insisted.Other countries have this requirement even for deployment of infrastructure by private operators (e.g., Brazil), in order to ensure minimum quality standards, and also to put up a barrier to entry by fly-by-night foreign suppliers of equipment.

· Strong promotional activity by way of  participation in international exhibitions along with seminars on technology and services should take place to highlight the technology and products and for brand promotion. Strategic focus should be placed on a few select  products having  a competitive advantage and a few countries should be targeted where volumes can be large.  Targeted marketing should be done jointly by industry and government trade bodies. 

· Bilateral agreements within the SAARC countries and other regions having export potential for telecom equipment would be beneficial. Mutual Recognition Arrangements (MRA) in quality analysis and certification should be made to  avoid the lengthy approval procedures in foreign countries.

· In 2003, while under WTO, the duty on imports of finished telecom equipment will become zero, the rational duty structure is to be ensured that all components/ raw materials used therein also become at Zero duty. In case of dual use, components to zero duty should be allowed on the same basis of end user certification of licensed telecom operators.

· Suitable Non-Tariff Barriers (NTB) be imposed to discourage cheaper non-standard products like (i) Defining specific ports for import of finished telecom equipment’s to ensure uniform procedures and policies (ii) MRP indication for customer to be made compulsory, (iii) TEC fee for approval of imported customer premises equipment to be suitably hiked keeping in view of costs in other countries.

· Reforms in customs procedures and clearances are needed to introduce  self-certification by manufacturers and post audit. Policy changes in customs must be to introduce procedural (a-posteriori) controls in place of physical (a-priori) controls to reduce customs clearance duration to 1 day, be introduced through policy changes in customs.

· Large Scale Investments are required to set-up a Telecom manufacturing base. With cost of financing at a higher level and the existing production capacities running at 40 per cent only due to non-uniform procurement process, it often becomes difficult for a manufacturing unit to even survive. It is suggested that  10-year tax holiday may be extended to existing manufacturing units as well as new manufacturing units being set-up, in line with tax holiday already granted to licensed telecom operators. 

· There should be uniform Sales tax, Custom and Excise Tariffs etc. on all the 217 items  covered under IT A-1.  Only the Computers are being levied 4% Sales Tax, whereas the Telecom products are being charged at higher rates upto 12%.  We reitrate that uniform Sales Tax should be levied to Telecom products as applicable to IT Sector.  Unless this is done a  significant part of 217 items covering the telecom products will be adversely affected.  In fact, currently, the inputs and components, in many cases are upto 35% custom duty whereas the finished telecom products are at 15%.  The importer also is not to pay any sales tax and hence the local telecom manufacturing industry is at a disadvantage as compared to imports.  It is therefore suggested that an uniform treatment may be give to all the 217 items covered under IT A-1 papers. 

Computer Hardware

· Initiatives to be taken for growing the domestic market covering business, school, and communication infrastructure.

· There should be a strong focus on selected areas of R&D.  Areas of focus  could be low cost PC, Smart Cards, 4G  wireless etc.  There should be stronger collaboration between academia and industry.

· Initiatives should be taken to make the PC affordable through  various cost  reduction measures covering duties, bulk purchase of components etc.

· Creation of conducive manufacturing  environment by addressing the problems of low velocity of business, poor infrastructure  and uneconomic volumes of production.

· Government should take strong pro-active steps to encourage and support indigenous R&D.  These could  cover funding of R&D to industry, first bulk  purchase by the Government, special incentives/dispensations for indigenously  developed products (e.g. waiver of 2 years/2 networks, provenness  condition  in tenders of DOT/BSNL),  launching mission mode projects.

· India should be aggressively   marketed as a preferred  FDI destination for manufacturing by specifically targeting to have atleast  1 million/yr. capacity PC manufacturing operation and one mega fab or atleast an assembly & test plant for ICs in India. 

· Initiate HRD programmes to generate 2000 to 3000  M.Techs  per year in areas such as VLSI Design.

· An adequate number of PhDs as well as post doctoral level manpower is required for promotion of product-oriented research & development in IT.

· Curricula of Computer Engineering and Electronics need to be revisited to add focus on design, system integration, prototype, security and reliability.

· Awareness, testing and information Services on Standards and Quality assurance aspect need to be Strengthened.  These practices should also find place in curricula.

· Industry should be given free/low cost Service on IPR for promoting innovation in IT.

Components

Infrastructure

· In order to attract investors and customers to India, planners should address some of their perceptions and concern. Some of the priority areas are:

· Provide world-class, road infrastructure to major industrial areas, Export Processing Zones, State and Private business parks etc. linking them to nearest Airport and sea Ports.  

· Ensure sufficient, uninterrupted and quality power supply to manufacturing locations.

· Provide modern communication facilities with large bandwidth connectivity at all the manufacturing zones as being done for software technology parks.
· Ensure sufficient airline seat capacity, frequency and same day connectivity to all the major Industrial locations so that we can change the perception of India as a difficult place to reach.  

· Freight movement capacity and transit time to be improved to the level of Malaysia, Indonesia and China. ( Now it takes seven days to ship by air to USA whereas it is only 48 hours from other Asian countries)

· Manufacturing parks should be provided with embedded facilities for tool design, tool making, sheet metal, wire harnessing facilities, industrial product design, packaging, Quality consultancy etc.

· Today’s manufacturing plants have sophisticated manufacturing and test instruments which needs to be calibrated at frequent intervals. Such facilities are now available only in major metro cities and even those facilities are not able to cater to sophisticated instruments used in fiber optics and wireless manufacturing industries. In order to address this issue, Testing & Calibration Labs (like ERTL) should be attached to Industrial locations.

· Delays in clearance of inbound and outbound cargo by customs is a major concern of foreign investors. Therefore, customs facilities to be created at all parks as being done now for Export Processing Zones.  Customs clearance for inputs and outputs of large, World-class plants be assured within 6 to 8 hrs. with self-declaration, as in the case of Excise.

· Industrial disputes, procedural delays in environmental issues and law and order issues are major concerns of any customer. Embedded offices of labor, environment and police outposts to be created at each manufacturing parks or townships to address these concerns.

· Good quality schools and recreation amenities must be assured near World-class plants so that foreign customers, engineers and technicians feel at home to come and work along with Indian manufacturers. This would also attract bright engineering and professional talents to come and work for manufacturing sector. 

Standardization, Testing and Quality Assurance Centers, R&D base, Manpower Development & Training Centers

· It is desirable that International Test Laborites for certifying compliance to global mandatory standards like UL, CE, VDE etc. be set up near to the Industrial location. Indian test laboratories should be accredited to such certifying agencies abroad.

· Specialized industrial training centers should be located near to the manufacturing units for up-gradation and training of work force.

· Approach toward an open end R&D also need to be modified to product oriented targets. Suitable incentives should be instituted for persons/ organizations that successfully achieve their set targets. Government role should be participatory and not regulatory in formulation and monitoring of the R&D projects. Manpower engaged in such activities also need to retrained/replaced according to the needs of modern components.

Customs Duty (CD)

· O% customs duty on all inputs and capital goods

· Policy package for local sourcing and integrated manufacturing

· Offer incentive packages to telecom manufacturers and also for large investments projects to ensure   local sourcing of components. Follow the Chinese strategy of offering domestic market and other policy incentives for local sourcing and setting up of large scale integrated manufacturing facilities. 

· Marketing companies with no clear commitment to manufacturing in future should be  discouraged. 

Excise Duty (ED) 

· Low excise or domestic tax exemption for Grey market prone products or thrust products like PCs, mobile phones, low-end CTVs and newly emerging convergent products is recommended.

Others

· The Central Government needs to instruct all state governments promoting IT & Electronics in their respective states to provide various incentives on sales tax, octroi and other taxes for components as allowed to IT products

· Indian hardware and component companies acquiring plants, machinery’s and other assets of companies abroad for technology up-gradation and expansion through swapping of shares should be exempted from taxes as is the case for the software industry. Other forms of incentive should be granted to Indian companies acquiring hardware plants overseas to encourage globalization drive   

· For large-scale investment in components, a 5-year tax holiday should be allowed for all projects with investment exceeding Rs 1000 million with particular emphasis on microelectronics, SMT and semiconductors. 

Urgent reforms to quickly bring back Indian component industry on fast track

· A Revamped EHTP scheme with the following modifications in the Existing EHTP scheme should be put in place immediately:     

· DTA sales by EHTP units should be raised from the existing 50% to 100% to provide for global scale flexible manufacturing both for domestic as well as export market in a duty free environment. Sales to DTA should be allowed only against payment of 50% customs duty and other domestic taxes. This 50% is expected to take care of the disability factors (like interest, infrastructure, etc.)   

· No physical control and clearance of goods through self-certification. Transactions by EHTP units should reported on monthly/quarterly basis based on a format similar to that allowed under Appendix 16-H under Public Notice No: 37 dated 1Ninth October, 2000.   

· Provision for self-removal of goods from the boundary premises of the company. For self-removal of excisable good under bond, the existing format under FORM C.T.3 in Annexure I under Central Excise Notification No: 52 dated 1Ninth October, 2000 can be applicable.

· While all existing EHTP units can be converted into Revamped EHTP units, all other IT and Electronics Hardware units in DTA can apply to MIT for this scheme provided they satisfy the following criterion: Sales turnover of above Rs 3 Crores; For new projects, the investment should be at least Rs 1 Crores.

Adopt 10-digit product classification under HS Code

· Immediate adoption of 10-digit product classification to simplify procedures and to prevent corrupts practices. 

Policies & Procedures

· If Indian manufacturing companies have to compete globally, we need to have a clear and comprehensive national policy for hardware manufacturing industry. Such a policy should also aim at simplifying regulatory procedures and offer a hassle free environment for manufacturing as offered in competing countries. Some of the focus areas are:

· A national hardware manufacturing policy as in the case of software  is to be announced identifying thrust areas.

· Considering the WTO commitments of nil duty for finished goods by 2003, customs duty on sub assembly and components also to be abolished in order to, create a level playing field. Similarly, domestic excise duty on components and finished goods to be rationalized.  

· Manufacturing at the level of SKD/CKD to be encouraged. 

· Ministry of Commerce should form a commercial intelligence unit to monitor the incentives, protection, and duty concessions offered by other countries for manufacturing sector within the WTO commitments so that India can suitably modify our policies from time to time. 

· A single window mechanism has to be implemented in such a way that the administrative authority of the park/industrial township is authorized to provide all the required Central and State level regulatory clearance with in a reasonable period of 15 days.

·  Power, water and telephone connections to manufacturing units shall be available on demand. 

· Import, export, excise, Sales tax formalities to be simplified so that it can be operated on a self certified basis subject random audit by regulating agencies. Movement of incoming or outgoing goods shall not be affected by such procedures. 

· Procedures at seaports and airports to be simplified so those goods are not held up for any purpose such as cooling period, handing over, export inspection etc. All such inspections and checks if at all necessary shall be done at the point of manufacture. 

· Manufacturing Sector to be declared as priority sector with matching incentives, tax relief etc.

· Manufacturing sector in India can be developed by inviting large multinational system manufacturers to move their global manufacturing base to India. 

· To attract such investments, Government has to offer incentives, tax relief etc which can be proportional to their contribution in terms of usage of local content, vendor/ancillary development, employment generation etc.

· All major purchases for Government/public sector projects should be based on commitments on domestic manufacture. Even under the WTO regime many EU countries, Malaysia, Indonesia etc are insisting for such a commitment from foreign companies who want to participate in such program. Since no major company can ignore huge potential of Indian market, they will be forced to seriously look at India as a manufacturing base not only for domestic projects but also for their global requirement. 

Technology Development

· Continuous up-gradation of technology and manufacturing process is essential for surviving in a global manufacturing environment. Therefore the following steps may be considered in this area:

· It is not feasible for many of the manufacturing units to find resources in the initial stage to set up R&D facilities. Government may consider offering incentives such as higher level of depreciation, liberal tax relief and low cost funds. 

· There are a number of Government research laboratories in the country with good facilities. However, the R&D activities are not focussed on manufacturability and commercialization. In order to address this issue, manufacturers may be associated with R&D projects at an early stage so that the products can be easily commercialized. Such participation should be without any financial commitment from the Industry except for the know how fee and royalty. 

· Private Corporate Houses may be encouraged to set up world class R&D Center by offering attractive incentives on tax relief, depreciation and low cost funding.

· A Technology Venture fund may be created to encourage manufacturing industry to venture into development of innovative technologies.

· Current manufacturing processes followed in India need updating to make it compatible with global demand and cost structure.  Government may take initiative in setting up regional institutes for research into manufacturing process engineering in line with global practices. This would help small and medium manufacturing units to re-align their manufacturing processes with the global practices.

· Lack of a good quality semiconductor foundry is limiting the growth of microelectronics in the country though we have enough competence in ASIC design. No individual entrepreneur will come forward to set up such a large capital intensive project. Government can take the lead in promoting such a project with financial participation from private sector. 

Microelectronics


Proper growth of  microelectronics base in the country needs coordinated efforts on several fronts. Some of the major initiatives identified for the healthy growth of this sector during the Tenth plan are touched below.

 R&D promotion: The following initiatives are recommended for proper growth and utilisation of results of this sector.

· creating at least 2 units. of centralised R&D centers by way of  Process Research and Resource Facilities - with pilot production to accelerate the development of industrially compatible processes and translating R&D project outcomes to products.  

·  5 centers of excellence in different fields of microelectronics 

·  6 Incubation Centers for the areas of design / processing / Characterisation / test /failure analysis/ reliability .

· Semiconductor Design Institute to vigorously promote IP creations within the country.

· Additional mechanisms like creation of infrastructure for continuing education and up-gradation of existing facilities for the product developments and demonstrations, creation of standards, awards for IPR creations and commercialisations to move up the value chain and fellowships to researchers to specialised in microelectronics areas other than design which do not attract enough talent and efforts.

·  An incentive soft loan mechanism to promote industry interest for exploiting R&D designs / processes generated from local R&D efforts needs to be put in place.

· The R&D expenditure that would be required during the Tenth Plan for undertaking cited R&D efforts and creating the necessary infrastructure would need infusion of Rs. 600 Crores over and above the production investment,

Industry promotion:

Realising the importance of greater incorporation of Microelectronics in to electronic products & to check  the demand supply gap widening in the area beyond projections in the report, it is  considered essential that the govt follows up initiatives listed below:

· Attracting at least 1 mega fab in the area giving needed incentives to the parties in the area ( a slew of measures suggested). Minimum investment under the head is likely to exceed Rs 2500 crores.

· Setting up at least 2 Mini fabs for ASICs , ASSP’s  etc.  both in the public domain and in the private sector.. An expenditure of Rs 500 crores will be necessiated under the head.

· To overcome the hindrances in proliferation of design and chip implementation in the country for accelerating the local Indian IC growth, Govt need to consider underwriting appreciably the costs associated with translating  IC designs into silicon implementations i.e chip fabrication. To serve this activity, an investment of Rs. 50 Crores will be needed.  

· High Tech Parks have now become critical infrastructure for facilitating a vibrant local semiconductor industry. For promoting these Parks several encouragement like subsidies to build, operate and upgrade etc.  separately or as a part of S-BIT zones/habitats, especially suited to microelectronics as defined earlier will be necessary. In the Ninth Plan a mere token allocation was assigned with the result the issue could not progress. In Tenth Plan period it is absolutely essential that substantial finance allocation i.e. around Rs. 1,500 to 2,000 Crores is given to pursue this activity in different corridors of the country. 

· Export Incentives are needed to substantially boost the semiconductor activity in the country. Several measures of rationalising duty structures etc. as proposed in the document would be needed to give a level playing field to the domestic industry and other entrepreneurs. 

Manpower Development
Any thriving industry needs continued supply of well qualified and experienced manpower as raw material for their growth. At present, with in the country  there are very few institutions which give degrees / training / exposure in this fast obsolescent area.  Under the Manpower Development  Programme an effort has been started in the Ninth Plan and it needs to be continued with more rigour and  spreading to more new institutions  across the country. To this end it is proposed that the following be aimed:

· Progressively establish the infrastructure for generating VLSI Design Engineers

· Promote the development of specialised CAD tools for VLSI design

· Strengthen infrastructure for export of VLSI designs and 

· Initiate India Chip Programme to support Indian Equipment Designers & system houses, which are designing VLSI chip and modules into their systems

A bare investment of Rs. 50 Crores will be needed in the area in Tenth Plan.

Semiconductor Integrated Circuits Layout-Design Act


At present Indian microelectronics industry is very low on IPR creations and re-use. With complexities of processes and designs severely increasing, world over the trend is moving towards IPR re-use and IPR creations for survival in the market driven economies. Indian set up needs to move in this direction. To increase awareness of Indian creators of IPR in all the fields of semiconductor electronics, a variety of exposure efforts need to be pursued in the Tenth Plan. Some of these are listed in the R&D initiatives. A token amount of Rs. 20 Crores will be needed in the Tenth Plan period for this activity. 
 Mega fabs

· All the policy instruments available to the S-BIT units will apply mutatis mutandis to the investments in the setting up and running of megafabs.

· Corporate Income Tax will be exempted for 10 years from the first day on which income is earned with permission to carry forward losses and deduct them as expenses up to 5 years. Where units are set up as S-BIT zones/habitats, 50% reduction of Income Tax for a further period of five years will be applicable.

· Dividends, if paid out, will be free from all taxes during the Corporate Income Tax exemption period in the hands of the investors or shareholders. Further, an investment allowance of 25% will be available for deduction from the taxable corporate Income.

· Compensation of training expenses including actual expenses, accommodation and transportation will be available through a cash grant.

· Legally valid guarantees will be given against nationalization, canalization and State monopolization.

· The movement of foreign specialists involved in making feasibility studies, setting up of facilities and assisting in the running of facilities shall be facilitated by simplified procedures administered by a single window which will give all clearances within 48 hours.

Photonics

  We have already missed the large volume electronic manufacturing opportunity. The Photonics industry today is where the semiconductor Industry was 20 years ago. Industry experts predict that Photonics will follow the same development path as semiconductor and will attain the size as today’s semiconductor based industry. The technology is still young and we have not yet lost much time in this field. If the country takes the right initiatives now, Indian can be a major player in Photonics manufacture. The following are some of the immediate steps needed to promote this sector:

· R&D activities in Photonics to be encouraged in Private sector. Duty free import of capital equipment, Government funding or subsidy for such investments, risk financing are some of the steps which the government can take. 

· Availability of optical component industry is a pre-condition for attracting manufacturing investment in this sector. Fiber is the only component currently available in India. Other critical components like micro lenses, high quality dichromatic coating facility, mask fabrication facility, ceramic ferrules, pin diodes, diode lasers, fiber Bragg gratings etc are some of the components where investments have to be channeled. . Government funding, cash incentives and tax relief etc are some of the factors, which can attract private investment in this area. 

· New Administrative Mechanism to encourage joint industry (public and private) - government R&D work leading to production capabilities in Photonics in India.

· Government R&D Labs should be asked to focus on Photonics related products in close collaboration with industry. Government should circulate details of available technologies among the industries through a journal so that private industry can come forward to license or for joint participation. 

· Increasingly professional education institutions shall be encouraged to offer specialized courses on Photonics and fiber optics communication to ensure availability of qualified engineers.

· Industrial  training  institutes  should  be asked to commence courses with hands on training in fiber handling, fusing, optical alignments etc to ensure availability of skilled manpower in fiber  optics.

· A National Centre for Photonics should be set up to address various technological and market    


related issues.

Institutional Frame Work for  Policy and Procedures
A slew of recommendations have been made  especially by the Industry Associations regarding policy and procedures.  These have also been addressed by the Study Team on Policy and Procedures.  There is a need to address these issues on a regular basis at different levels of Government  in a well defined institutional framework rather than only as  pre-budget memos/post-budget representations.    The institutional mechanism  could consist of an Apex  Ministerial level including the Finance Minister, Minister of Commerce, Minister of IT & Communication, Secretary level covering Finance Secretary, Secretary (Revenue), Secretary (Communication); and Secretary (IT) etc. as well as the next below Scientist-G/JS level.

R&D


Various recommendations have been made to enhance the effectiveness of R&D.  These cover following:

· Set-up of  Centre of Excellence in specific areas.

· Promotion of consortium based R&D projects

· Award of commercial projects as a sequel to successful R&D projects (e.g. NHVDC project)

· Special incentives for products developed  indigenously (e.g. waiver of two years/two networks  condition in telecom,  first bulk purchase by Government)

· Government to underwrite risk of failure in R&D projects by the industry.

· Technology Venture Fund

· Various thrust areas have been identified for R&D in the sub-sectoral reports.

· A  general  view  emerging from  the sub-sectoral  inputs is  that  of  an  encouraging  nurturing,  supportive, innovative,     flexible,      pro-active approach by the Government    the      area of research   and development.

The outlay required for the above as well as other R&D related initiatives has been addressed by the Study Team on R&D.

Manufacturing  Infrastructure  Development


That the infrastructure in India covering transport, telecom, power, water etc., is not upto the world standard is well known.  The government has sought to address this through the concept  of localised excellence  by setting up EPZs, EOUs, EHTPs and more recently SEZs.  The concept  of SEZ could be further strengthened through the creation of a manufacturing infrastructure development fund to be used to enhance the level of SEZs through infusion of  supplementary/complementary  funds covering communication networks, clean power supply, testing  and  QA facilities, setting up of institutions for  proto-type development and pilot production in the SEZs etc.  An outlay of Rs,. 300 crores is proposed for the Manufacturing  Infrastructure Development Fund during the Tenth Plan.

Manufacturing Sector  Promotion


The basic philosophy  behind the  wide-ranging sub-sectoral recommendations is to make India  a world-class  environment for manufacturing electronics and IT products  While the corrective measures and initiatives covering policy and procedures, infrastructure, development, R&D would address a major part  of the  need, there are several aspects  which still require to be addressed.  Some of these are :

· Improvement of manufacturing technology

· International marketing and business development support

· Support for  “Greening” of manufacturing technology

· Setting up of technology incubators at academic institutions and R&D laboratories.

· Setting up an Electronic Component Development Fund to be used towards Technology Complexity Index (TCI) linked  short term/long term soft  loans, equity participation, grant-in-aid to compensate for the handicap due to technology complexity.

In view of the above, it is recommended that a manufacturing sector promotion programme should be launched to address all the sub-sectors of manufacturing including consumer electronics, industrial electronics, computer hardware, communication and broadcasting,  strategic electronics, components, microelectronics, materials photonics etc.  The programme should have built-in  flexibility and a strong pro-active approach to enable quick response to the  fast changing global scenario with the objective of making the manufacturing sector in India globally competitive.  An outlay of Rs. 500 crores is proposed for the Manufacturing Sector Promotion Programme during the Tenth Plan.
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