The Infrastructure sector in India

__________________________________________________________________________________


THE CHALLENGE

At the dawn of the new millennium, India, the largest democracy in the World, with immense cultural riches and diverse climatic and ecological regions, faces the formidable challenge of meeting the basic requirements of one billion people, who increasingly aspire for a better quality of life. These are requirements of food and other commodities, shelter, water, health, education, energy, transportation and communication. These requirements have to be met, keeping in view aspects related to environmental protection and conservation of resources such as forests, minerals and water. 
Though the country has progressed immensely over the last fifty years, the challenge posed by increasing population and the consequential strain on the countries environment, resources and infrastructure is a matter of great concern. The Infrastructure needed to meet this requirement in terms of roads, ports, airports, electricity, telecom facilities, health facilities, education facilities, oil and gas, core industry, mining and oil and gas calls for huge investments in the next decade, perhaps trillions of dollars. In power sector alone, in order to sustain a GDP growth of seven per cent, the country needs 10,000 MW of capacity addition every year. This translates into an investment of the order of US $180 bn over next 10 years and US $ 546 bn over next 30 years in generation and transmission projects. These investments do not include investments needed to augment capacities in fuel supply infrastructure, coal mining and supply and ports and terminals in order to sustain these generation capacities. 

As seen in the example above, meeting infrastructure requirements in one sector may not be sufficient as one area is linked to another through the supply chain that ultimately delivers electricity, water and other commodities to the consumers. These links, crucial for the growth and development of the country include, power plants, electricity transmission and distribution systems, telecommunication systems, water treatment plants, ports, roads and expressways, bridges, pipelines, railways, tracks, product handling and storage facilities (coal, oil and others) etc. In addition, there are the allied requirements of trucks, ships, tankers, tankages, terminals, jetties, barges, tank wagons, truck wagons etc. 

IDFC: 
The Infrastructure Development Finance Corporation (IDFC), established in 1997, is a specialized financial institution, set up to provide credit enhancement to infrastructure projects, and to extend long term loans and guarantees that existing institutions may not be able to provide. 
The Asian Development Bank and the International Finance Corporation are shareholders in the IDFC. The IDFC and the Power Finance Corporation (PFC) have developed a comprehensive funding package for infrastructure projects. At the state level, the PFC is primarily focused on public sector projects, while the IDFC concentrates on the private sector. In the recent budget, the government proposed giving IDFC incentives and benefits available to other public financial institutions.

TRANSPORTATION

Transportation is the nerve of the Indian economy that helps in the circulation of men and materials and in turn broadens the market for goods and makes possible large-scale production through division of labour. Thus the more extensive and continuous the production in any branch of activity the greater will be the need for transport facilities which include Roads, Railways, Coastal shipping and Air transport 

ROADS

India has one of the largest road networks in the world. The volume of road transport in India has been growing at an average rate of 10% and it has emerged as one of the preferred modes of transport. The country’s total road length is 2,465,877 kms. The national highways network of 52010 kms constitutes less than 2% of the total road network, but carries nearly 40% of the total road traffic 

Since the onset of liberalisation in 1991, sweeping changes have taken place in policies, approach and regulatory regime in the Roads and Highways Sector.

The introduction of cess on fuel proved to be a revolutionary initiative that has transformed the scenario and provided the much needed impetus to improvement and expansion of the road network.

Today approximately an investment of Rs. 150 billion is being made by the Central Government alone. It includes annual budgetary allocation by central government, revenue from dedicated cess on petrol and diesel, lending from multilateral agencies and private sector investments. At the time of initiation of the fund, the cess was expected to generate Rs. 20 billion per year, which has grown to Rs. 60 billion at present.

Further the private sector participation in highways is also growing gradually. As of now BOT projects worth Rs. 31 billion and Annuity Projects worth Rs. 22 billion have been awarded to the private sector.

With a conducive policy framework in place and specific measures by the Government to augment finance, the road and highway sector presents most lucrative business and investment opportunities in India. The parliament approved the national highways (amendment) bill, 1995, which provides for private investment including foreign, in building of national highways and their maintenance.

IMPORTANCE:

· Roads can open up vast areas which cannot be reached through other modes of transport and also road construction and maintenance can contribute significantly to the GDP of the nation by creating large areas of employment.

· Road transport is quicker, more convenient and more flexible. It is particularly good for short distance travel as well as for movement of goods.

· Roads are a necessary compliment to railways as it is only roads which connect villages and it is only through roads that railways receive goods and passengers.

·  Roads help farmers to move their goods, particularly the perishable produce like vegetables quickly to the mandis and towns.

· Roads are highly significant for the defence of the country as it facilitates quick movement of troops during emergency.
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PORTS

India has a 6000 km long coast line, studded with 12 major and around 139 other ports (minor and intermediate). The major ports are administered and run by a Board of Trustees, governed by the Major Port Trust Act 1963 and Indian Ports Act 1908 under the overall control of the Central Government. The other ports are administered by the Port Departments or respective maritime Boards of State Governments. The Indian Ports Act 1908 automatically applies to all ports irrespective of category.

The ports in India account for 95% of the country’s foreign trade in volume terms and 75% in value terms, emphasizing its importance to ensure sustainable economic growth by facilitating trade. The role of ports is being redefined from mere trade gateways to integral components of the global logistics and transportation chain.

It has been assessed that major expansion is required to the Port Sector, keeping in view the sea-borne traffic on account of increasing foreign and coastal trade. The traffic at ports is expected to rise from 300+ MT at present to 850 MT per annum by 2009-10 and 1275 by 2002. The overall investment required in the ports sector has been estimated to be US$ 15-20 billion.

The port sector has been going through a major transformation phase. The private sector participation is gradually picking up both in major and minor ports, providing much needed additional resources, increasing competition, bringing about higher productivity and focusing on quality of services.

THE POLICY INITIATIVES:

· 100% FDI allowed under automatic route in projects for ports and harbours. 

· FDI up to 51% is allowed on automatic basis in support services like operation and maintenance of piers and loading and discharging of vessels. 

· Open Competitive bidding process is followed for private sector participation. 

· The private sector participation is on BOT basis with a licence period to be decided by the Port Trust with a maximum period not exceeding 30 years. 

· 10 Years tax holiday out of 15 years. 

· Tariff Regulation : The power to fix and revise tariffs has been entrusted to an independent authority, the Tariff Authority for Major Ports. The tariff fixed by the authority shall be a ceiling and the developers are free to charge less than the notified tariff. 

· A model concession agreement has been prepared with a clear cut, transparent bidding procedures and evaluation criteria. It allows to give charge on assets in favour of lenders for securing financial closure. 

· Joint ventures have been allowed between 

- Major Ports & Foreign Ports
- Major Port and Foreign Ports
- Major Ports and Companies
- Major Port and Minor Ports
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AVIATION

Air transport has a significant role to play. It offers saving in time that cannot be matched by surface transport over long distances. Air transport helps optimize technological, managerial and administrative skills in the resource scarce economy.

Progress in aviation started in 1920 with construction of few aerodromes. In 1946, the Government set up Air Transport Licensing Board, which gave 11 licenses. This created overcrowding in air transport. Government then decided to nationalize civil aviation on three grounds:

· Nationalisation would raise operational efficiency

· It would result in trained technicians, pilots etc

· It would reduce duplication of services

The committees that provide infrastructure facilities to the aviation sector are: International Airport Authority of India (IAAI) and Director General of Civil Aviation (DGCA)

Present Status
The aviation industry today faces challenges unprecedented in its history. With the global economic slowdown affecting business travel, the airlines were already in the red before September 11th. But, the tragic events of last September aggravated the situation by weakening consumer confidence further and brought into question the existing security mechanism. The latest IATA estimates suggest that airlines collectively lost close to US $ 12 billion as they experienced a 5.7% decline in total traffic. This is only the second time the industry has experienced a decline after  the US $ 4.8 billion that the industry lost in 1992. The increase in costs due to higher insurance costs, security etc has put increasing pressure on airlines and jeopardised their viability leading to widespread layoffs and bankruptcies in the industry.

The Indian aviation industry on the other hand has weathered the storm with greater ease than many of its more illustrious western counterparts. Though it is largely dominated by the public sector and somewhat insulated from market exigencies.

Despite the inherent cyclical nature of the aviation sector, its contribution to the economy is indisputable.

 REGULATION AND AIR SAFETY

Civil Aviation in India is over-regulated and under managed. The aviation industry in different parts of the world are giving up their ownership of airlines, leading to better managed and efficient airlines which can take financially sound and quick decisions. The public sector carriers are now giving way to that of a nation having one or more 'flag' carriers which are under private ownership. These carriers are entitled to compete to use the traffic rights of the country in which they are registered. 

There is an urgent need to review and restructure the present regulatory framework for aviation in the country. While the Directorate General of Civil Aviation should continue to carry out its Technical Functions of formulating the regulations for the aviation industry and monitoring the standards regarding aviation operations. It is also imperative that a technical board be set up within the DGCA comprising of experienced members of the industry who possess technical expertise in diverse fields. This would enable the formulation of regulation taking into account the ground realities. 


The commercial functions of the DGCA relating to the approval of fares and schedules should be transferred to an independent economic regulator. However, it is important that the economic regulator must not play any role in the regulation of airline fares. The fares must be determined by the free play of competition in the market. The economic regulator should regulate prices only where a monopoly situation is the only commercially viable market structure (like airport charges).


The function of the DGCA relating to accident investigation must also be done by an Independent Air Safety Board, which should comprise of experts statutorily constituted to ensure their autonomy. Steps must also be taken to ensure the implementation of a system whereby voluntary and confidential reports from aviation personnel can be reported to the independent panel of safety experts, this would be in line with the best practices abroad.

These issues need to be addressed in the Civil Aviation Policy. The Civil Aviation Policy which has been under consideration for over five years needs to be finalised and released with immediate effect as the lack of a transparent document has discouraged private sector investment because of increased risk perception due policies that keep changing.

The Policy must also explicitly state the minimum entry criteria of foreign equity in the national carriers. CII believes that the restrictive ceiling of 26% on foreign ownership has led to the failure of the disinvestment of the two flag carriers. It is important for the development of aviation in the country that foreign equity upto 49% be permitted, including by foreign airlines. This will enable a fresh infusion of capital to improve the financial health of the two carriers.

In fact, the disinvestment in the two national carriers must be carried out simultaneously with the leasing out of the major airports as without the expansion of international air services the privatised airports will not be viable. The private airport operators would predictably demand for further opening up of bilaterals to bring in more traffic, if agreed to, would only diminish the enterprise value of the carriers in case of the subsequent disinvestment by the Government. 

Moreover if Airports are privatised and bilaterals liberalised while the national airlines continues to be under government ownership and control , there is a good possibility that the private domestic airlines and the foreign airlines will move quickly to expand their operation and take advantage of the newly offered airport facilities more quickly than the nationalised airlines could react, again to the financial detriment of the public exchequer. It is therefore critical that the government initiate action for the disinvestment of the national carriers.
RAILWAYS

Status: Indian Railways is the backbone of our national transport infrastructure. It is the world’s second largest system under one management which has an extensive route length of over 62,800 kilometers, with 16 lakh employees running 8049 passenger trains and 5500 goods trains every day, moving 1.36 crore passengers and 12 lakh tonnes goods daily. It is often described as the nation’s lifeline.  

The Indian railways made a beginning of the 16th of April 1853 has played a vital role in the economic, industrial and social development of the country

However, Indian Railways stand at cross roads. It faces a serious problem with respect to its competitiveness vis-à-vis other means of transportation, particularly the road transport. Railways share of the freight and passenger traffic has come down from 89% and 80% in 1950-51 to 40% and 20% respectively at present. Added to that, the Railways are also facing financial problems. The loss of market share to road transport, lack of operational flexibility, especially in pricing, high costs, a huge pension and other liabilities, etc. have all combined to bring railways finance to the brink of collapse. Concerted efforts need to be made through public-private partnership to build efficient railway system, which can serve to the customers needs efficiently.

The need for reshaping the policies and strategies, therefore, has been the focus of discussion and debate for some time now. The Status Paper on Indian Railways – Some Issues and Options, prepared by the Ministry of Railways in 1998 and recently the Indian Railways Report : 2001 – Policy Imperatives for Reinvention and Growth, written by The Expert Group on Indian Railways, under the chairmanship of Dr. Rakesh Mohan, have presented many ideas and suggestions to reform railways sector in the country.
POLICY INITIATIVES for the RAILWAYS

· Railway Transport is covered in the list of industries reserved for the public sector. 

· Manufacture of railway wagons / parts / components, etc are delicensed. 

· Railways launched Build-Own-Lease-Transfer Scheme (BOLT) & Own-Your -Wagon scheme to attract private sector participation. 

· Public-Private Partnership to provide connectivity to new upcoming ports. 

· Commercial utilisation of the railways right of way. 

· Revenue through commercial publicity, including grant of advertising rights at level crossing rates and at railway stations. 

· Commercial utilization of railway land and it surroundings. 

· Scheme of "Volume discount" 

Causes for Deficit in Railways

Indian railways perform the dual role of a public utility service and a commercial undertaking simultaneously. This role imposes on the railways, on the one hand the obligation to meet the transport requirements and on the other hand, the necessity to generat4e adequate revenues to meet the total expenses of running the enterprise and also earn surplus for discharging the dividend and other liabilities.

Reasons for deficit are:

1. Impact of inflation – unlike commercial undertakings, railways do not have total freedom to adjust their freight and fares corresponding to the increase in the prices of various inputs used by them.

2. Social responsibility- the railways being a public utility undertaking, have to bear a mounting social burden in the form of loss on coaching services and loss on lower than cost of freight rates for food grains , coal, fodder, fruits and vegetables, salt, ores, etc

3. Increasing efficiency of the railways – one of the important factors responsible for the financial loss of the railways is their mounting inefficiency. Non-availability of wagons and corruption in the allocation of wagons to needy parties are two basic factors responsible for transport bottlenecks in the country.
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COMMUNICATION

INDIAN POSTAL SYSTEM:

India has the world’s largest postal network, with 158,000 post offices and 525,000 mailboxes serving more than 1 billion people. Yet not much about its methods have changed since it was founded by the British in 1864 – including the colour of its red mailboxes. The long-term objective of the Department of Postal services of the Government of India is to locate a post office within 3 kms of every village and to provide the facility of a letterbox in every village with a population of over 500. The Postal Department seeks to provide basic postal service on a contractual basis by utilizing the existing infrastructure of Panchayat in the area, known as the Panchayat Sanchar Sewa Scheme. This has a twin advantage of providing postal services to the needy areas with less government expenditure and generating employment opportunities.

Other modernization drives include:

· A programme of computerized services of such postal operations as mail processing, savings bank and material management

· Introduction of metro Channel service, linking six metros

· Introduction of Rajdhani Channel linking Delhi with most of the state capitals; and

· A business channel with exclusive treatment to pin code business mail

Another idea being toyed around is email cum snail mail, i.e. the conventional mailing system. In recent years, there have been many developments such as, postal life insurance which now covers over 2 million policies with a sum assured of nearly Rs 5,000 crores and extension of postal life insurance and Post office savings banks to rural areas,

A worry aspect of the postal department is that it is working under continuous deficit. To handle it, India’s postal service is being thrown open for the fist time to advertisements, giving private companies the chance to have their messages splashed across mailboxes and postcards, even on mail carrier’s uniforms as it has a tremendous potential of generating revenue.

Indian Telegraphs

Indian telegraphs is one of the oldest Government owned public utility organization in the world. The number of telegraph offices has increased from 8.200 in 1951 to 30,000 now. The phonogram service for sending and receiving telegram by telephone, telex service to send and receive printed message directly from one center to another, the tremendous expansion of telephone facilities and direct trunk dialing, all these facilities are available to the general public.

Telecommunication

India operates one of the largest telecom networks in Asia and the 12th largest in the world. Fully automatic International Subscriber Dialing (ISD) service is available to almost all the countries. The present tele-density is about 1.72 per hundred persons. In the field of International communications, progress has been made by the use of satellite communication and submarine links

Telecommunication is a vital input for global competition and for India’s success in the international markets. It not only helps in connecting every nook n corner of the country but also stimulates and attracts foreign direct investment. 

In 1994, the GOI had introduced its new telecom policy, the salient features of which are:

· Strategic and lucrative areas were thrown open to private sectors including foreign investors.

· For value added services, government has permitted maximum foreign equity of 51% and 49% for basic services, cellular mobile and radio paging

· The private telecom operators have to accept government fixed tariff 

· Telephones should be available on demand by 1997

· Every village to be provided with one public telephone by 1997

· Establishment of one public Call office (PCO) for 500 persons in urban areas

· Introduction of value added services available internationally in India at reasonable prices within the 8th plan period

· Ensuring India’s emergence as a major manufacturing base and exporter of telecom equipment

This policy was widely implemented and in 1999 the New National Telecom Policy (NTP) came into being, There was a shift from fixed licence to revenue sharing. The GOI now set up Bharat Sanchar Nigam Ltd (BSNL) in October 2000 with a paid up capital of Rs 5000 crs. To provide all services which were erstwhile provided by Department of Telecom services (DTS) and Department of Telecom Operations (DTO)

India now operates one of the largest telecom networks in Asia and the 12th largest in the world comprising of over 22,212 telephone exchanges, with a total equipped capacity of 17.74 million lines and 14.54 million working telephones. The long distance transmission Network has nearly 1,65,000 route kilometers of terrestrial Microwave Radio Relay and Co-axial cables and abut 96,261 route kilometers of Optic Fiber Cables. Fully automatic International Subscriber Dialling (ISD) service is available to almost all the countries. The total number of stations connected to National Subscriber Dialling (NSD) is over 16,019 and this is increasing fast. Yet, the present tele-density is very low at about 1.9 per hundred persons, offering a vast scope of growth. With the present growth rate of about 20%, by the end of the 9th plan (year 2002), it is expected that the tele-density could reach around only three per hundred population.

In the field of International Communications, tremendous progress was made by the use of satellite communications and submarine links. India’s overseas service carrier Videsh Sanchar Nigam Ltd (VSNL) has made tremendous progress by using extensive infrastructure of satellite earth stations, state-of-the-art digital gateways, optical fiber Multi Media Submarine Cables and Multi Media Data Switches. Fully automatic international subscriber dialing (ISD) service is provided to almost all the countries in the world. In future , VSNL is positioning itself to provide bandwidth on demand, Global Virtual Private Networks, ISDN, B-ISDN, VSATs, Mini-M, and hand held Personal Communications.

Indian Telecommunication industry manufactures a complete range of telecommunication equipment using state-of-the-art technologies designed specially to match the diverse terrain and climatic conditions. The technology and quality of telecom products is continuously updated through research and development activities. C-DOT – Indian’s premier telecom research organisation develops advanced digital switching and transmission systems specific to the needs of the developing nations.

The Government has set up the Telecom Regulatory Authority of India (TRAI) to determine and regulate telecom tariff and Telecom Dispute Settlement and Appellate Tribunal to adjudicate any dispute between service providers.

In order for India to leapfrog other nations, Dr Netravali, Bell Labs President has suggested that India needs to bring communications to the full population by creating a future-proof, low cost network architecture. It should develop new shared services for villages and modern data communications for the software industry. In addition, India should leverage its existing infrastructure and phenomenal skill-base. Today about 280,000 Indians work in the software and service sector, constituting the worlds second largest information technology workforce.

The goals set by the Indian Government are

· To increase the teledensity to 15% in the next ten years, adding 150 million new lines-five times the lines deployed in the preceding 60 years.

· Provide reliable and effective basic telephone services to the 350,000 villages that do not have telephone service today

· Quickly provide a modern, broadband, IP-based, communications infrastructure, seamlessly connected to the rest of the world, to support both demand for internet access and the advanced needs of the burgeoning high-tech industry.

Telecom Regulatory Authority of India (TRAI) 

TRAI has been reconstituted through the Telecom Regulatory Authority of India (Amendment) Act, 2000. The amendments were brought about to remove certain difficulties that had arisen. The desired objectives of bringing about functional clarity, strengthening the regulatory framework and the disputes settlement mechanism were attained by bringing about a clear distinction between the regulatory and recommendatory functions of TRAI, by making it mandatory for Government to seek recommendations of TRAI in respect of specified matters and by the setting up of separate dispute settlement mechanism. With the joining of the Chairperson, the two whole time Members and two part time Members, the reconstituted TRAI has become functional since March, 2000.

INTERNET

There are 300 million users worldwide today with nearly 150,000 users added everyday. Internet penetration in Asia is presently driven by business, unlike in USA, where individuals drive it. The total Internet home connections here in India are close to 1.6 million, though it is estimated that the total number of users is nearly 4.8 million (Aug 2000 - Nasscom).

Data available with Nasscom, IMRB, Edelweiss Capital and CLSA reveal that Indian Internet users chiefly found in the age group of 19-34, of which 80% are male. It is estimated that the Internet user spends an average of 10 hours per week, usually earns over Rs. 6,000/- per month, and is most likely to use the Internet for sending and receiving e-mail. Less than 5% buy anything on the Internet, the advertising spends per user being estimated at Rs. 140/- and transaction per user: approximately Rs 500/-.
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	A Right Serve analysis of IRS 2000 reveals interesting facets of the Internet user in India. The top 10 cities contribute to 60% of the total Internet penetration in India, with Bombay at 18%, followed by Delhi & Madras with 11% and 10% respectively.
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	POWER

	

	General Information

	The power sector is high on India’s priority as it offers tremendous potential for investing companies based on the sheer size of the market and the returns available on investment capital. Since independence in 1947, the power generating capacity in India has increased over 59-fold, from 1,362 megawatts (MW) to 81,000 MW in 1995. 

Presently thermal plants account for 

74% of total power generation; 

Hydroelectric plants for 24% and 

Nuclear plants generate the remaining 2%. 

Currently approximately 85% of India's 560,000 villages have electricity and there is a nationwide network for the transfer and distribution of power to all parts of the country. 
The Central Government has identified a number of new initiatives to give a new thrust to the power sector. The government has agreed to set up a power-trading corporation, which would be a centralized agency to trade in power. The proposed corporation could purchase power from large projects and trade in it at the inter-state level. 
In view of the paucity of resources and the need to bridge the gap between the rapidly growing demand and supply, the Government has undertaken a policy to encourage greater investments by private enterprises in this sector. Incentives include:

	· Generation and distribution power projects of any type and size are allowed. 
· Foreign equity participation can be as high as 100%. 
· Return on equity of up to 16% is assured at 68.5% PLF for thermal power plants (with the possibility of earning higher returns for higher PLF). Similar incentives are provided for hydroelectric power projects. 
· A renewable license period of 30 years has been set. 
· Import duty at the concessional rate of 20% has been set for import of equipment. 
· The Government allows a 5-year tax holiday for power generating projects with an additional 5 years in which a deduction of 30% of taxable profits is allowed
.

	Summary

Power is the key input for industrial and economic development. As power can neither be stored nor imported, investment in new capacity is the only way to augment supply, which is a pre-requisite for sustaining industrial growth.

Power utility sector is dominated by the State. Barring 5 private sector licensees catering to the cities of Mumbai, Ahmedabad, Surat and Calcutta, and one state of Orissa where distribution of power has been privatised, generation and distribution throughout the country is controlled by State owned bodies.

India continues to be a power starved nation, even after 50 years of planning and a vast experience of putting up a 90,000mw generating capacity with associated transmission and distribution systems. Power shortage has resulted from low capital investment in the sector and inefficient operations by the state controlled enterprises ( Refer data on T&D losses and low plant utilizations resulting from inadequate investments in Renovation & Modernisation given below). 

Our energy shortage in FY99 was 5.9% all India, but the peak deficit was high as 14. According to the latest estimates of Central Electricity Authority (CEA), India needs an additional 1,00,000MW at an estimated investment of nearly US$100bn to meet its power requirements in the next 15 years. Therefore, participation of private/foreign capital is inevitable.

The government has considerably liberalized the entry of new players and has assured attractive returns on investment during the last few years. However, actual capacity built has been hampered by the fact that the ultimate buyer is the State Electricity Board, most of which are financially bankrupt. Currently, from investor’s point of view, only the licensees are listed on the stock exchange.

Earnings of licensees are regulated and defensive irrespective of their efficiency levels. Licensees are permitted to set tariffs in a manner that they earn a reasonable rate of return on the capital employed in power related assets. Any surplus profit is either to be refunded to the consumers or kept as reserve to cushion any future shortfall in the profitability. The earnings are highly defensive and should rise at 15% pa in the normal course of operations. In the event of any major capital expenditure, the growth in earnings for existing shareholders will depend on the modus operandi of raising funds. While debt funding will have no impact on earnings, premium equity at a price higher than the book value will accelerate earnings growth. Investment can be considered for long-term basis, as the growth in utilities is slow but steady. TEC and BSES offer the best exposure to this defensive sector.



	Summary of Power Generation In 1998-99
  
Thermal
Hydel
Nuclear
Total
Central Sector
131,274
20,613
9,984
161,871
State Sector
180,657
52,404
0
233,061
Private Sector
24,102
1,371
0
25,473
All India
336,033
74,388
9,984
420,405
Source: The CEA

	Historical Perspective

	

	The supply of electricity commenced in India in the 1880s with the commissioning of a small 130kw hydroelectric plant at Darjeeling, now in West Bengal. A thermal power plant based on coal was set up in Calcutta in 1897. In the next 50 years, upto independence, the supply of electricity was confined mainly in and around urban centers, chiefly for lighting purposes. Most of the ventures were due to the initiatives of private entrepreneurs.

Legal provisions to support and regulate the sector were put in place through the Indian Electricity Act, 1910. Shortly after independence, a second Act - The Electricity (Supply) Act, 1948 was formulated, paving the way for establishing Electricity Boards in the states of the Union. The State Electricity Boards (SEBs) have played the vital role in the rapid expansion of the country's electricity network.

The production of power was reserved for the public sector in the Industrial Policy Resolution of 1956. Since then, almost all new investment (barring those by existing 'Licensees') in power generation, transmission and distribution has been made in the public sector.

Electricity generation in the country, which was only 4.1bn units (Kwh) in 1947 has increased to Xbn units during 1999-00. The installed capacity which was only 1,362mw in 1947, has increased to 97000MW as on March 2000. The number of villages electrified stood at 0.5mn (85.2% of the total villages) and irrigation pumpsets energised numbered 11.8mn, out of a possible 14.5mn.

Despite these achievements, the power sector has been plagued by serious shortage of supply vis-à-vis demand. During 1998-99, the country faced peaking shortage of around 14% and energy shortage of 5.9%. Setting up a power plant is immensely capital intensive. Capital cost per mw capacity, varying as per fuel, averages Rs35-50mn. This implies that resource outlay on creation of power generation capacity will be huge.

Restoration of financial health of SEBs and improvement in their operational performance is one of the most crucial issues in the power sector.



	

	Industry Structure

Generation:

	India's power sector has been dominated by Central and State government-owned organizations. In most of the cases, the SEB is the generator, transmitter and distributor of power. The following are the main players in the Indian Power sector.

	Sector
   %
Central Sector

Utilities such as NTPC, NHPC, Nuclear Power Corporation, Damodar Valley Corporation and  NEEPCO
34.0%
State Sector

State Electricity Boards which are state-owned utilities. A few states have corporatised their Boards. They are:

Orissa
OPGC / OHPC
Haryana
Haryana Vidyut Utpadan Nigam (HVUN)
Andhra Pradesh
APGenco
Uttar Pradesh
UP Thermal Power Corporation
UP Hydel Power Corporation
Karnataka
Karnataka Power Corporation Ltd
58.1%
Private Sector

6.5%
Licensees

Licensees such as BSES and CESC
3.9%
IPPs (Independent Power Projects)
2.6%
Others
1.4%
All India
100.0%


	Transmission

	In the Transmission sector, a few states have unbundled their transmission and corporatised the entity. They are:

	Orissa
Gridco
Andhra Pradesh
APTransco
Haryana
Haryana Vidyut Prasaran Nigam (HVPN)

Uttar Pradesh
UP Power Corporation


	In all other states, transmission is still in the control of SEBs except the 5 cities where licensees control the transmission of power

	Distribution

	Orissa is the only state where power distribution has been entrusted to the private sector.  Orissa has been divided into 4 zones - Wesco, Nesco, Southco and Cesco. BSES has a 51% stake in the first 3 and AES has a 51% stake in the last. The remaining stake is held by Gridco.

In all other states, distribution is in the control of SEBs except the 5 cities where licensees control the distribution of power.

	

	Policy Making And Regulatory Bodies

	

	The Ministry of Power headed by the Union Minister of Power is the main policy making body.

The Central Electricity Authority (CEA) is responsible for planning regulation. This is done by regulating the entry of new bulk generating units and central clearance to all major projects of SEBs, licensees and generating companies. Setting of safety standards and overall technical regulation is also done by CEA.

Following the enactment of the Electricity Regulatory Commission Legislation, the Central Electricity Regulatory Commission (CERC) was set up, with the main objective of regulating the Central power generation utilities.

Earlier the SEBs had a direct control over deciding tariffs in their respective states, but this function was logically taken away from SEBs and passed on to the State Electricity Regulatory Commissions. Most of the states have set up their own SERC, while the remaining are in the process of doing so.



	Key Players:

	

	Central Utilities

State Electricity Boards

Independent power projects (IPPs)

Private sector licensees

Equipment suppliers



	Central Utilities



	Central Power Utilities are government-controlled power generating companies. The CPUs operating in India are

	 
Capacity (FY00) (MW)
Generation (FY00) (mn units)
National Thermal Power Corporation
19466
123250
National Hydro Power Corporation
2135
8975
Nuclear Power Corporation
4110
12677
Neyveli Lignite Corporation
NA
13380
Damodar Valley Corporation
2760
8185
North-Eastern Electric Power Corporation
625
2192
Bhakra Beas Management Board
NA
12020


	CPUs have dominated the Indian power generation sector, accounting for 38% of total power generated. Even after the new power policy of 1991, their share in power generated as well as new capacity added has not diminished significantly largely due to failure of IPPs to take off.

	Central Utilities also include:



	Powergrid Corporation of India
Powergrid was formed in 1989 with the main objective of efficient operation and maintenance of transmission systems all across the country and strengthening of Regional Power Grids and establishment of inter-regional links, leading to the formation of National Power Grid.



	Power Finance Corporation of India
PFC was established in July 1986 as a Development Financial Institution (DFI) dedicated to the Power Sector. It provides financial assistance for power projects and state power sector reforms.



	Rural Electrification Corporation
It was formed for providing financial assistance for rural electrification projects



	Power Trading Corporation of India
It was formed with the objective of facilitating trading of power between surplus and deficit states. Under the mega power policy, power sales from the mega power generating station will be routed through PTC.

	

	NTPC

	

	Background
National Thermal Power Corporation Limited (NTPC) is a premier thermal power generating company of India. It was incorporated in the year 1975 with the objective of planning, promoting and organizing an integrated development of thermal power in the country. NTPC is a public sector company wholly owned by Govt. of India. Today NTPC has power generating capacity in all the four major power regions of the country.


	Commissioned capacity
18351MW
Market share
19%
Power generated in 1999
1,14,000 MU
Financial Highlights (FY99)
Sales
Rs143.7bn (up 13%)
Net Profit
Rs28.2bn (up 33%)
Dues from the grid
Rs114.6bn



	NHPC

	

	Background
National Hydroelectric Power Corporation Limited (NHPC), a Govt. of India Enterprise, was set up in 1975 with the objective of harnessing the vast untapped hydropower potential in the country.

India is endowed with hydro resources sufficient for an installed capacity of 1,48,700 MW and generating capacity of 84,000 MW. In addition, 6780 MW in terms of installed capacity from Small, Mini, and Micro Hydel schemes have been assessed. Also, 56 sites for pumped storage schemes with an aggregate installed capacity of 94,000 MW have been identified. However, only 15% of the potential has been harnessed so far and 7% is under various stages of development.

NHPC has used its expertise in operation of hydro projects in the construction of hydro projects in neighbouring countries of Nepal and Bhutan.
	Commissioned capacity
2115 MW
Market share in installed capacity
2.3%
Power generated in 1999
9917 MU
Financial Highlights (FY99)
Sales
Rs13.09bn (up 16.5%
Net Profit
Rs3.05bn (up 2%)
Dues from the grid
Rs32.6bn


	
	Recent Developments
The government is considering a proposal where NTPC will buy out the entire government stake in NHPC for a sum of Rs45bn. The power ministry justifies the proposal on the count that NTPC was planning to make a foray into the hydel sector. By taking over NHPC, it can draw on the latter’s expertise in the hydel sector. Acquisition of NHPC will also enhance NTPC’s financial leverage which will increase its borrowing capacity. And above all, the government can bridge its fiscal deficit to that extent.

It is not clear how NHPC’s installed capacity of 2115MW and capacities under construction of over 2500MW have been valued at Rs45bn. And the benefits accruing to NHPC out of a change in ownership is also not clear. A better option for the government would have been to offload its stake in NHPC itself to a strategic partner with a clear expertise in managing and constructing hydel plants.



	NPC

	

	Background
Nuclear Power Corporation of India Limited (NPCIL) is a wholly owned Undertaking of the Government of India under the administrative control of the Department of Atomic Energy (DAE), Government of India. It has been registered as a Public Limited Company under the Companies Act, 1956 in Sept. 1987 with the objective of undertaking the design, construction, operation and maintenance of the atomic power stations for generation of electricity in pursuance of the schemes and programmes of the Government of India under the provision of the Atomic Energy Act, 1962.
	Commissioned capacity
3670
Market share in installed capacity
4%
Power generated in 1999
11987 MU
Financial Highlights (FY98)
Sales
Rs15.6n (up 10.6%)
Net Profit
Rs2.65bn (up 5%)



	

	Damodar Valley Corporation

	

	Background
Damodar Valley Corporation (DVC) was established in July 1948 with the primary objectives of flood control, irrigation and water supply, and electricity generation, transmission & distribution. DVC’s command area extends over 24235sq kms spread across Bihar and West Bengal.

DVC has so far constructed multi-purpose dams at Tilaiya, Konar, Maithon and Panchet and an irrigation system comprising a barrage on river Damodar at Durgapur and a canla system.

DVC owns coal mines at Bermo which produced around 3.15lac MT of coal in FY99.
	Commissioned capacity
2760MW
Market share
3%
Power generated in 1999
7710MU
Financial Highlights (for six months ended November 98)
Sales
Rs10.4bn
Net Profit
Rs0.38bn
Dues from the grid
Rs19.4bn (As on August 99)



	

	North-Eastern Power

	

	Background
The North Eastern Electric Power Corporation (NEEPCO) was established in 1976 with the objective of adding to the power generation capacity of the North Eastern region, which has abundant water and gas reserves. NEEPCO manages 3 power projects currently and proposes to add 3515MW of capacity in the next decade.


	Commissioned capacity
625MW
Market share
-
Power generated in 1999
2415MU
Financial Highlights
Sales
NA
Net Profit
NA
Dues from the grid
Rs6.6bn


	State Electricity Boards

	

	SEBs are state-owned generating and distributing companies

	

	Statistics on SEBs (FY00)
Installed capacity (MW)
56156
Generation (mn KWH)
260223
PLF (%)
53.0
T&D losses (%)
32.0
Purchased power as % of sales
62.0
Sale of power (mn KWH)
328640
Agricultural sales as % of total sales
30.0
Industrial sales as % of total sales
32.0
Average cost of power generation (Rs/KWH)
2.81
Average tariff (Rs/KWH)
2.08
Commercial losses (without subsidy) (Rs bn)
138.0
Rate of return on capital (without subsidy)
(19.0)
Revenue arrears (Rs bn)
235.0
Outstanding dues (Rs bn)
210.0
No of employees
945000


	As seen in the above table, all SEBs without exception are on the verge of bankruptcy due to short sighted tariff policies, low capacity utilisation of existing plants and high incidence of thefts and pilferages. SEBs score low on operational parameters such as auxiliary consumption, PLF, station heat rate and system losses. They are overstaffed and together employ 945000 people.

States like Orissa, Haryana, Andhra Pradesh and Uttar Pradesh have already unbundled and corporatised their SEBs

	

	Independent Power Projects (IPP’s)

	

	To meet the growing shortage of power, the government sought to encourage private (including foreign) participation in the power sector. The policy permits 100 per cent foreign owned companies to set up power projects of any capacity and type (coal, gas, hydel, wind or solar). It allows them to repatriate profits and also provide for liberal capital restructuring with attractive rate of return.

 An IPP, after getting government approvals for its specified plant size, can generate power and sell it to the respective SEB under a Power Purchase Agreement (PPA). If an IPP wishes to increase plant capacity, a new PPA has to be signed. IPPs are entitled to earn a return of 16% on equity at a PLF of 68.5%. Above this level, IPPs can earn up to 0.7% for every 1% increase in PLF.

It has been also decided to accord automatic approvals for foreign equity upto 74% in the

(a) Generation and transmission of electric energy produced in hydro-electric power plants and coal/oil/gas based thermal power plants.

(b) Non-conventional energy generation and distribution.

(c) Construction and maintenance of power plants

Despite the over-whelming interest of private sector for setting up power generation projects, most of the projects are stuck up at the financial closure stage mainly because the consumer - the SEB is financially weak. There are over 17400MW of private power projects which have been cleared by the CEA but are languishing for want of funds.

In 1998, the government announced the mega power policy where designated projects in the private and government sector exceeding 1000MW capacity could sell power to more than one state through the Power Trading Corporation. These projects were extended a host of tax concessions and zero duty import of equipment. These projects have also failed to take off because although the sale of power is routed through PTC, the final consumer will be various SEBs.

	

	Proposed Mega Power Projects

	

	Project
Promoter
State
Size
Fuel
Kahalgaon Stage II
NTPC / DVC
Bihar
1500
coal
North Karanpura
NTPC / DVC
Bihar
2000
coal
Maithon
DVC / BSES
Bihar
1000
coal
Barh STPP
NTPC / DVC
Bihar
2000
coal
Cheyyur
NTPC / DVC
Tamil Nadu
1500
coal
Anta
NTPC
Rajasthan
1300
gas
Auraiya
NTPC
UP
1300
gas
Kawas
NTPC
Gujarat
1300
gas
Gandhar
NTPC
Gujarat
1300
gas
Koel-Karo
NHPC
Bihar
710
hydel
Chamera II
NHPC
HP
300
hydel
Teesta V
NHPC
Sikkim
510
hydel
Koldam
NHPC
Arunachal Pradesh
800
hydel
Parvati
NHPC
HP
800
hydel
Hirma
private
Orissa
3960
coal
Cuddalore
private
Tamil Nadu
1000
coal
Krishnapatannam
private
Andhra Pradesh
1500
coal
Pipavav
private
Gujarat
2000
coal / LNG
Narmada
private
Gujarat
1000
LNG


	Likely to be designated as Mega Power Projects
Project
Promoter
State
Size
Fuel
Dabhol
Enron
Maharashtra
2450
LNG
Ennore LNG & Power Project
DBEC
Tamil Nadu
1800
LNG
Jayamkondam
Reliance
Tamil Nadu
500
Lignite
Vembar
Indian Power Projects
Tamil Nadu
1800
LNG
Source: Power Ministry / Indiainfoline

	

	Private Sector Licensees

	

	Licensees are predominantly private companies that generate and distribute electricity to urban areas. Prominent among these are Mumbai based licensees such as Tata Electric Companies (TEC), BEST and BSES, Calcutta-based CESC and Ahmedabad-based AEC.

All new investments in power sector after 1956 were reserved for the state reserved and no new private entrepreneurs were allowed thereafter. While most of the then existing private entities were taken over by SEBs, a few efficient units catering to some large metropolises were allowed to function in the private sector. These private utilities are known as licensees as they are licensed by the respective SEBs to generate/distribute power in a designated area. Any shortfalls in a licensee’s own generation to meet the demand in its area is met through power purchases from respective SEBs. Power utilities in the rest of the country are state controlled.

	

	Regulation Of Licensees’ Earnings
Licensee’s functioning and earnings are regulated by Indian Electricity Act, 1910 and Electricity (Supply) Act, 1948. The basic principles are :

Licensee should determine the tariff in a manner that they get a clear profit equal to reasonable rate (explained below) of return on capital base deployed within the licensed area. For this purpose, all income and expenditure are taken as actuals. There is virtually no reward or penalty for efficient or inefficient functioning.

· Reasonable rate of return is calculated as weighted average of : 

· 7% on capital base existing prior to March 31, 1965. 

· RBI rate plus 2% on capital base added between April 1, 1965 and October 15, 1991. 

· RBI rate plus 5% on capital base added between October 15, 1991 and March 31, 1999. 

· 16% on capital base added after April 1, 1999. 

The applicable bank rate for calculating reasonable return is the rate as at the beginning of that financial year. The licensee estimates the capital base, unit sales of electricity and all costs including interest, depreciation and tax. The costs comprise of demand charges designed to recover fixed costs, and an energy charge for actual fuel consumption. The reasonable return for this capital base is then calculated. The unit tariff for electricity is calculated in such a way that the total sales less costs equals reasonable return.

Capital base does not include non-power related assets. Also regulated profits are calculated excluding income/expenditure on non-power related business and investments.

Clear profit is accounted after creating statutory reserves, from post-tax profits, which act as a buffer to absorb abnormal variations. Any surplus in clear profit over and above the allowable reasonable return has to be refunded to consumer as rebate.

Clear profit = After-tax profit - interest paid on unapproved loans - contribution for contingency reserves - contribution for power project reserve - contribution to debenture redemption and development reserves - other divisions income

If the clear profit exceeds the reasonable return, then

One-third of the excess (not more than 5% of the reasonable return) is retained by the licensee.

One-third of the excess is transferred to the tariff and dividend control reserve.

One-third of the excess is passed back to the consumers in the form of rebates in the next financial year.

Tariff fixation is done, taking into account expected power offtake, fuel and other charges for generation/ distribution, power purchase costs, interest, depreciation, tax and statutory appropriations. However, the formula for tariff and profitability does not have any inherent safeguards for inefficiency. So to prevent monopoly position of licensees leading to exploitation of consumers, prior to tariffs revision licensees have to give a 60 days notice to the concerned SEB who reserves the right to examine the tariff and recommend revised rates.

The present regulations make licensees earnings highly defensive and should rise at 15-20% pa in the normal course of operations. In the event of any major capital expenditure, growth in earnings for existing shareholders will depend on the modus operandi of raising the funds. Debt funding will have no impact on earnings. Premium equity, at a price higher than the book value, will accelerate earnings growth for the existing shareholders.

Proposed Regulatory Changes
The S.G. Coelho committee had recommended (which the previous government had accepted) that the return to licensees should be de-linked from the bank rate and an efficiency based mechanism be introduced for licensees. Under the present regulated system, there is no incentive for licensees to improve operational efficiencies. In contrast, the return formula for Independent Power Producers (IPPs) incorporates such an efficiency-based system. The de-linking of bank rate and moving to a less regulated system would be positive for power utility companies.

	

	Equipment Suppliers

	

	Power Equipment Consists Of…
Power generation equipment / Power Plant Equipment (PPE)

· Boilers 

· Turbines 

· Alternators 

· Generators 
	Power distribution equipment

· Transformers 

· Switchgear 

· Cables 




	The International Scenario

The global PPE industry is dominated by the 'Big 4' - GE, Siemens, Alstom and Mitsubishi. Their dominance stems from leadership in technology for turbines and boilers and an international presence, which reduces volatility in earnings resulting from bunching of projects in a certain region. The other players in the global scenario are Ansaldo, Hyundai and Hanjung.

The global market size for equipment is around $40bn per annum. Another $20bn comes from services. The technology for steam turbines is fairly mature and accounts for 50% of world's demand. The fastest growing segment is gas turbines since gas is a more efficient and environment friendly fuel and availability is increasing by the day. The demand for other fossil-fuel fired turbines is also growing at a rapid rate. Most of the gas-turbine manufacturers have their hands full with orders booked for the next 15 months.

The past few years has seen some erosion in PPE prices. The Asian crisis triggered a price war with Korean and Chinese equipment manufacturers supplying equipment at rock bottom rates. A minor uptrend in PPE prices was witnessed in FY00. The silver lining is the healthy growth in demand for gas turbines.
	The Indian Scenario

BHEL has been by far the leading player in PPE with a market share of 65% of the installed base in India. Other players are Siemens, GE, Alstom, Ansaldo and Hanjung. BHEL, Siemens and ABB (now Alstom) dominated the Indian power plant equipment industry till 1991. With IPPs and international competitive bidding setting in, players like Mitsubishi, Hanjung, Hyundai and Chinese manufacturers are also making their presence felt. Steam turbines are expected to continue to dominate and grow in the Indian context due to abundant availability of coal and increasing demand for cogeneration.

The annual demand for PPE in India is around Rs80bn. Services and R&M account for around Rs2bn per annum.

Cummins, Wartsila and Hindustan Powerplus are the leading suppliers of diesel engines / gensets for captive power plants

	

	The PTE Equipment

	

	The major equipment include switchgear and transformers.

A switchgear is an electrical device that is used to control the electrical power in such a manner that the load to be fed by the power remains safe from excessive voltage and voltage fluctuations. The main players are ABB, Siemens, L&T, Crompton Greaves and BHEL. Unorganised sector dominates the LT switchgear industry, where imports are also rampant.

Transformers are devices for stepping up & or down electric voltage or current. The major players are ABB, Siemens, Crompton Greaves, BHEL, Alstom, Emco and Bharat Bijlee. The unorganised sector and imports are again present in LV transformers.



	LAWS

	Electricity Regulatory Commissions Act, 1998

An Act to provide for the establishment of a Central Electricity Regulatory Commission and State Electricity Regulatory Commissions, rationalization of electricity tariff, transparent policies regarding subsidies, promotion of efficient and environmentally benign policies and for matters connected therewith or incidental thereto. 

Techno – Economic Clearance

In continuation of the Guidelines for Formulation of Project Reports in the Private Sector, issued by the Central Electricity Authority (CEA) in June, 1995, it has been decided, in consultation with CEA, to minimize the number of major clearances from State/Central Government and their agencies required by CEA while according its techno-economic clearance to generation, supply and distribution projects proposed by a private sector registered company after due compliance of Section 29(2) of the Electricity (Supply) Act, 1948.

	

	Recent Reform Initiatives
States have started undertaking SEB reforms in order to save it from financial bankruptcy, improve operational parameters, fund fresh capacity addition and provide better service to consumers.

Reforms As We Understand Encompass:
· Setting up of an independent SERC in each state which will be the ultimate deciding authority in tariff fixation, eliminating political interference in tariff fixation.

· Unbundling of the SEB into generation, transmission and distribution entities

· Corporatisation of each of these entities

· Privatisation of each of these activities

· Making these entities leaner and more efficient, pruning down workforce, training of personnel to make them more consumer oriented.

· Rationalisation of tariffs, which includes raising agricultural tariffs to reasonable levels.

· Metering of all connections to ensure that all consumption is billed

· Toning up the collection mechanism to ensure that all bills are collected

· Reduction of system losses through systematic investments in good quality T&D equipment

· Investments in R&M and Life Extension of power plant equipment so as to improve operational efficiencies

· Improvement of metering technology to include time-of-day metering, remote meter reading, theft proof meters etc 

At the central level, the CERC, which is the tariff fixing authority for central utilities, has been formed.

Most of the states have already set up the SERC. States like Orissa, Andhra Pradesh, Karnataka, Haryana and Uttar Pradesh have only made a beginning in reforms. Orissa was the first state to unbundle and corporatise its SEB into OPGC and OHPC - the state-owned generation entities, Gridco, the state-owned transmission entity and 4 private distribution companies.

	

	Non-Renewable (Commercial) Energy Sources

	Coal, Hydel Power, Thermal Power, Oil & Natural gases and Nuclear Energy

	

	Nearly 60 % of energy requirements are met by coal, which is available in abundance but is of a poor quality. Of the rest, 30% of commercial energy requirements are met by petroleum products, 7.5 % by natural gas and 3.5 % by nuclear energy. 

	

	COAL

	

	COAL is the most important and abundant fossil fuel in India. It accounts for 63% of the country's energy need. The country's industrial heritage was built upon indigenous coal.

Commercial energy consumption in India has grown from a level of about 26% - 68% in the last four & half decades. The current per capita primary energy consumption in India is about 243 kgoe/year which is well below that of developed countries. Driven by the rising population, expanding economy and a quest for improved quality of life, energy usage in India is expected to rise around 450 kgoe/year in 2010. Considering the limited reserve potentiality of petroleum & natural gas, eco-conservation restriction on hydel project and geo-political perception of nuclear power, coal will continue to occupy centre-stage of India 's energy scenario.

With hard coal reserves around 206 billion tonnes, of which 75 billion tonnes are proven, Indian coal offers a unique ecofriendly fuel source to domestic energy market for the next century and beyond. Hard coal deposit spread over 27 major coalfields, are mainly confined to eastern and south central parts of the the country. The lignite reserves stand at a level around 26 billion tonnes, of which 90 % occur in the southern State of Tamil Nadu.

The Ministry of Coal has the overall responsibility of determining policies and strategies in respect of exploration and development of coal and lignite reserves, sanctioning of important projects of high value and for deciding all related issues. 

Under the administrative control of the Ministry, these key functions are exercised through the Public Sector Undertakings, namely, Coal India Ltd. and its subsidiaries and Neyveli Lignite Corporation Limited. Other than Coal India Ltd. and Neyveli Lignite Corporation Ltd., the Ministry of Coal also has a joint venture with Government of Andhra Pradesh called Singareni Collieries Company Limited. Government of Andhra Pradesh holds 51% equity and Government of India holds 49 % equity.


	OIL AND NATURAL GAS


The Indian Petroleum industry is one of the oldest in the world, with oil being struck at Makum near Margherita in Assam in 1867 nine years after Col. Drake's discovery in Titusville. The industry has come a long way since then. Fifty years of the oil sector in India, has seen the growth of giant national oil companies in a sheltered environment. A process of transition of the sector has begun since the mid nineties, from a state of complete protection to the phase of open competition. The move was inevitable if India had to attract funds and technology from abroad into our petroleum sector. The sector in recent years has been characterized by rising consumption of oil products, declining crude production and low reserve accretion. India remains one of the least-explored countries in the world, with a well density among he lowest in the world.  
The years since independence have, however, seen the rapid growth of the upstream and downstream oil sectors, There has been optimal use of resources for exploration activities and increasing refining capacity as well as the creation of a vast marketing infrastructure and a pool of highly trained and skilled manpower. Indigeneous crude production has risen to 35 million tonnes per year, an addition of fourteen refineries, an installed capacity of 69 million tonnes per year and a network of 5000 km of pipelines.   But with the consumption of hydrocarbons said to increase manifold in the coming decades (155mmtpa by the end of the 10th plan) the libralisation, deregulation and reforms in the petroleum sector is essential for the health and overall growth of our economy.

Exploration

India remains one of the least explored regions in the world with a well density of 20 per 10000km2 against a world average of 20. Of the 26 sedimentary basins, only 6 have been explored so far. The Oil and Natural Gas Corporation (ONGC) and the Oil India Limited (OIL) the two upstream public sector oil companies in 1981/82 had taken their search to previously unexplored areas. Number of wells drilled as well as the meterage increased . However current reserve accretion continues to be low.  
NELP

The government in order to increase exploration activity, approved the New Exploration Licensing Policy (NELP) in March 1997 which would level the playing field in the upstrem sector between private and public sector companies  in all fiscal, financial and contractual matters.  

 
Salient features of the NELP  

1) There will be no mandatory state participation through ONGC/OIL nor will there be any carried intereest of the government.  
2) The two public sector upstream companies would compete for petroleum exploration licences, instead of the existing system of granting of licences on nomination basis. The public sector companies will also be able to avail of the fiscal and contract benefits available to private companies.  
3)  Open availibility of exploration acerage to provide a continuous window of opportunity to companies. The acerages will be demarcated on grid system and pending preperation of the grid, blocks will be carved out for offer.  
4) Freedom to the contractors for the marketing of crude oil and gas in the domestic market.  
5) Royalty payments at the rate of 12.5% for the onland areas and 10%for the offshore. Half the royalty of the offshore area will be credited to a hydrocarbon development fund to fund and promote exploration related study and activity.  
6) To enourage exploration in deepwater and frontier areas royalty will be charged at half the prevailing rate for normal offshore area, for deep water areas beyond 400m bathymetry for the first seven years after commencement of commercial production.  
7) Prompt action by the Ministry of Petroleum and Natural Gas to sign the PSC's for exploration blocks.   
The government  to attract private investment in the upstream sector has conducted regular rounds of bidding, with seven of them conducted since 1991.  
Refining

The total  installed refining capacity of the 15 refineries in the country at the end of march 1998 was 69.140 million tonnes per annum and the cum total is expected to go up to 131 mtpa by the year 2001/02. The expected increase in refining capacity should be sufficient to meet the growth in petroleum product demand (112 mtpa by the end of the ninth plan) with minimum level of imports.   
The Sub-group on refining has suggested certain financial incentives for the efficient functioning of the refining sector and enhancing private sector participation during the Ninth five year plan period. In order to increase capacity utilisation of the existing refineries, 11 new crude pipelines have been proposed by the Sub-group.  
In addition, there is an urgent need to reduce fuel loss in refineries, which reached a level of 7.1% in 1985/86 and declining marginally to 6.1% in 1996/97. To reduce energy consumption, projects amounting to Rs 7200 million have been identified, which on implementation, will achieve a saving of 186000 tonnes per annum (tpa).  
Demand and Supply

The aggregate consumption of petroleum products during 1997/98 was 90mt. In the period 1992-98, LPG and HSD registered the largest demand growth rate of 9.2% and 8.6% respectively. The Transport (38%) , residential (26%)and industrial(24%) sectors are the largest consumers of petroleum products. The total production of petroleum products during 1997/98 was 61mt (MoPNG 1998). India's self sufficiency in petroleum products has declined to 34% in 1997/98 from 60% in 1985/86 resulting in a substantial growth in the import bill.  
Natural Gas

Natural Gas currently accounts for 8% of the energy consumption in the country. The current demand is 89 mcmd with domestic availibility lagging behind at 63mcmd. The total gas consumption in 1996/97 was 19bcm with power and fertilizer sectors accounting for more than 80% of the consumption.  
The gap between demand and supply is set to widen unless major gas discoveries are made. India is also looking at pipeline gas and LNG imports from neighbouring countries as well as countries from Iran, Oman, Central and South East Asia.  

The growth of the gas/ LNG imports are very closely intertwined with the power sector, and the competition, and perhaps to an extent the repacement of coal as the preferred fuel. The setting up of  Natural Gas import infrastructure would depend to a large extent on the ability  of the power sector to pay for gas as against the cheaper coal, or an alternative fuel.

Transportation

The Railways handle the bulk of petroleum product movement in the country, followed by the pipeline. The use of pipelines, provide for more reliablity, safety, greater capacity and efficiency in delivery of the product. There are 5000km of pipiline in the country. At present there are two crude pipelines, one belonging to OIL bringing northeastern crude to Barauni refinery and the other owned by IOC taking crude from the gulf of Kutchh to Koyali and Mathura refineries. The IOC pipeline is being extended to bring crude to their Panipat refinery. Another new pipline is being layed from the Gulf of Kutchh to Bina to meet the crude requirements of the new joint venture refinery at the place.  
The Sub-group on refining has proposed 11 new pipelines for the increased capacity utilisation of the existing refineries. The cost of constructing these new pipelines is to the tune of Rs 5000 crore. Inorder to generate funds of this magnitude joint ventures would be essential. To meet these huge costs as well as to ensure equitable utilisation of these pipelines, the government has approved of a holding company and subsidiary jointventure companies for the implementation of these pipeline projects. IOC, BPCL, HPCLand IBP have recently formed a holding company 'Petronet' which will work on the laying down of new product pipelines.  
Pricing for Oil and Natural Gas

The Administered Price Mechanism, which has been a feature of the oil industry in the last fifty years, is to be phased out by the year 2002. The dismantling  of this mechanism began on 1 April 1998.  
The APM was made up of a cost-plus pricing system for the producing companies, and cross-subsidisation for the consumers. The Oil -Pool Account was to see to the interests of both producers and consumers. Subsidies have contributed to the severe liquidity crunch faced by the oil companies. The new package accompanying the dismantling of prices is directed towards bringing greater transparency in subsidies, moving prices towards their real costs , sending right market signals, at the same time not throwing the small consumer to the wolves. Studies have shown, the dismantling of the APM will result in an overall wholsale price-index inflation of 1.57% in five years on a cumulative basis.   
The de-regulation of Natural Gas prices also began in a phased manner. starting 1st October 1997 upto  3 rd march 2000, the consumer price of gas at landfall points would be linked to the price of a basket of LSHS/FO prices. Domestic gas prices are to move closer towards the inter-fuel market determining pricing regime. The de-regulation of prices is to accompany those of crude oil and petroleum products, to provide a rational market- related pricing framework for end users. 
Key developments in the recent past

1) November 1997, the government approved a phased dismantling of the APM. The cost-plus formula for Indian crude oil producers, has been abolished, and so has the retention of pricing for all refineries. However, refinery gate prices of controlled products are still fixed. Custom duties on crude oil are reduced from 27 to 22%, furnace oil and naptha exports have been decanalised and the refining sector was delicenced onJune 8th 1998.  
2) The Oilfields Ammendment bill ,1998 was passed by the LokSabha in December of the same year.. The purpose of the bill was, to increase FDI in the oil sector.  
3) To cancel the oil pool deficit, the government issued special onetime governnment bonds. The oil companies were required to invest in these bonds issued by the RBI.  
4) In January, 1999 the government under NELP, invited bidding for 48 blocks- 10 onshore, 26 shalow water and 12 deepwater. The terms offered were better than the earlier rounds. A new petroleum tax guide was also put into place.  
5)  Promotional presentations and roadshows, in India and abroad, were organised to publicize the new terms and incentives.  
6) A committee was set up under Nitish Sengupta to recommend further deregulation of the sector. The recommendations, which included suggestions on a series of mergers, strategic alliances, cross holding of equity for four stand alone refineries, was not well received by the Indian oil companies.   
7) In december, 1998 the government decided to allow 100% private investment in oil product pipelines, and allow private equity participation in Petronet India. Some private companies like Reliance Petroleum,and Enron Development Corporation  are now planning their own pipeline networks.  
8) The government has also announced a new policy on the exploitation of new energy resources specifically Coal bed Methane, in the states of Bihar, West Bengal and Madhya Pradesh.   
9) The Directorate General of Hydrocarbons is to be transformed into a regulatory body called the Hydrocarbons Regulatory and  Development Authority. The  government has also decided on the setting up of an LNG regulatory authority.  
10) Finally in April this year, Prime Minister Vajpayee set up a high powered committee to formulate a hydrocarbon plan for the next 20 years. The report suggested  a contiued government intervention, limited leeway for foreign investment, integration of the oil majors. Entry of MNC’s, under certain  conditions like the following of social objectives and capacity creation and also the setting up of more independent regulatory authorities in upstream, downstream and natural gas sectors.  
The  Petroleum industry is still riddled with problems. The NELP did not accompany a tax code for more than a year and a half and hence the bids could not come in. The ONGC still having the pick of the best blocks was not very encouraging to the private companies. The APM process has been uneven and weather the government will be able to stick to the time table, is not certain. Foreign participation in the downstream sector has been kept to a minimum, and even the continuing subsidies on LPG by the NOC’s, have throttled the private competition under the parallel marketing scheme. Pipelines, despite its immense importance have not yet received infrastructure status, and the role of private investors in pipeline projects is far from clear. Also lack of adequate port, storage and handling infrastructure is another big handicap the sector faces.  
There are mixed signals being sent to industry here and abroad. Despite the setting up of numerous committees and the revamping of old ones, the process of unshackling the petroleum industry is still slow and far from nearing completion.

Welcome to the world of global oil deals the most thrilling game in the town.it6 is the game that the Americans, Russians and the Malaysians have been playing and one which India has just joined in  .it involves picking up stakes and ideally getting in control of each key oil field that gets discovered. It is playing field teeming with sharks and the Indian players are still minnow’s .OVL has a turnover of a mere Rs.2622 crores. The Indian player, Oil India, is around the same size at Rs.2000 crores. Indian Oil Corporation however has a turnover of Rs.  1,19,848 cr5ore while Reliance Industries, India’s biggest private sector company and the only private sector player getting into the game is all of 60,000 crores .By comparison the smallest of the global oil giants, TotalFinaElf, had a turnover of $94 billion .The biggest, Exxon Mobil, is a$191billiongiant with operation in 75 countries.

That’s not deterring the Indian players though. In the last four years, the Indian quartet has

 agreed to fork out nearly $3.3billion between them to pick up interests in oi8l fields in 10 countries including. Sudan, Russia, Yemen, Vietnam, Iraq and even US in the most cases .In most cases Sakhalin being a rare exception Indian companies bid for stakes in fields that have been ignored by international biggies. The idea is simple grow in size before you go to toe against th4e likes of Royal Dutch Shell, Exxon Mobil etc.

 What is making the Indian companies suddenly so ambitious atleast in the case that state owned oil firms; it is a nudge from the government. The Vajpayee government sent a clear signal out that it would do anything to secure the oil security of the nation.

Its other members included petroleum minister Ram Naik, the then foreign minister Jaswant Singh, the deputy chairman of the planning commission. K. C. Pant and the then secretary in the Prime Minister’s office N. K. Singh. The group delivered the vision document on the 20th February 2000. Says Ernst and Young’s oil and natural gas expert Mukesh Butani: “It was specifically vetted by the PM and his own team. Nothing like that had existed before.”

The group stressed on specific attention in five areas. Focus on oil security by intensifying exploration efforts; Maintain self-sufficiency in refining; disinvestments of oil sector companies in a phased manner, securing of acreage in identified countries for long-term supplies; strategic storage of crude and petroleum products in various locations.

In the first case, the government had already given out 94 blocks for exploration in the last four years under the New Exploration and Licensing Policy (NELP), against only 22 blocks given out in the previous 10 years. In refining particularly with Reliance’s 27 million tonne capacity – India’s refining capacity of 115 million tones is more than its current requirement of close to 100 million tones. The oil PSU disinvestment is also moving, though slower than expected. So India is now giving additional thrust to the last two areas.
The government’s signal was long overdue. India is the seventh largest consumer of oil in the world today – and it produces just about 30% of its consumption requirements. During the decade 1991-2001, India’s oil consumption increased by 68% to touch 2.07 million barrel per day. This growth rate has been exceeded only by South Korea (78%) and China (109%). It is estimated that India’s fuel consumption will rise to 3.2 million barrels per day by 2010. In the process, India will emerge as the fourth largest consumer after the US, China and Japan.

The problem for India is that it is sitting on abundant gas reserves, but no really good oilfields. Not to forget that the draw from the Bombay high oilfield has been reducing since the 90’s. Despite the much hyped new oil strikes in Rajasthan, the fact remains that India will probably never be in a position to produce more than 30% of its oil needs from the oilfields within its territorial boundaries. The other 70% may to have come from abroad. Last year, India spent Rs.84000 crore to buy oil to meet 69% of its fuel needs.

Till a few years ago, the Indian solution to that 70% was remarkably simplistic – and naïve. It simply bought almost all the oil it needed from the Middle East countries. Even last year, a substantial portion of its oil imports came from that region. 

That made India terribly vulnerable to any event that caused instability in the Middle East. Any disruption in the oil supplies from that region could throw India’s economy out of gear. Any price hike by the oil producers of the region would have the same effect.

This was precisely what was pointed out in February 2000 in the report of the Group on Hydrocarbon Vision – 2025. S N Jha, Chairman, ONGIO International, a venture between ONGC and IOC, says: “ the country needs to have equity oil to the tune of 40%, domestic supply of 30% and the balance should be met through imports. If not, the country will face price fluctuations.” In many ways, the Iraq war has shown the Govt that it needs to tie up alternate sources soon. Says Naik: “ we have to ensure that the people and industry do not suffer for want of oil and gas.” The concept of securing acreages abroad- or equity oil is not new. The US and the European countries started using this idea several decades ago. The basic concept was to encourage their domestic oil companies to aggressively pick up interests in oil fields across the globe. 

This is how the erstwhile seven sisters Exxon, Mobil oil of new York, which is merged with vacuum oil and chevron, the melons gulf oil Gulf oil and Chevron, the Mellon’s gulf oil, shell Texaco and British petroleum-came to dominate the oil business. When they chased concessions in each new oil field that was discovered anywhere in the world they were actively aided by their respective governments.

Today the seven sisters after mergers and acquisitions have become four sisters. And they have interests in practically every major oilfield in the world form Venezuela to middle east to South-East Asia. The biggest of the sisters is the $191 b Exxon Mobil that has oil and gas operations in North America, Europe, the Asia Pacific and West Africa. It is present in 51 significant deep-water discoveries and has interest in over 750 deep-water blocks covering 71m gross acres. It has deep-water acreage in the world’s four most active deep-water regimes. West Africa, the Caspian Sea, the Gulf of Mexico and South America. These contribute to the current production and will add to future production growth. The smallest is the 99.6 b Chevron Texco that is still almost 3 times the size of all four Indian players together. 

The developing nations in Asia were late in the game. But many of them started acting much before India woke up. In Malaysia the state owned patrons have over the years spread their networks to 34 countries including Australia, Argentina, Bahrain, Brunei, China, India, Indonesia, Iran, Niger, Switzerland and Turkmenistan. 

Tragically India had a chance to be an early mover in securing acreages. Way back in 1988, OVL bought 100% of block 6.1 in Vietnam. A block with estimated results of 2.04 trillion cubic feet of gas but resource crunch later saw it offloading 50% of its stake to BP Statoil and 5% to Petro Vietnam. 

Today OVL’s parent is making sure that OVL does not face any resource crunch while chasing stakes in new oil fields. The other companies too are following the same principle. Oil India, IOC, and Reliance, too, are dipping into the reserves to play the oil game. 

So far OVL has been the most aggressive mover. When it picked up a 20% stake in Sakhalin I field in Russia in February 2001 for $1.7 b it signaled that it was ready to play for big stakes. In March 2003 it signed up for 25% stake in the Great Nile Project in Sudan for 771 m. apart from this it is involved in exploration efforts in Myanmar, Iran, Iraq, Libya and Syria. In March 2003 OVL sold its 10% stake in the North Hell Hole. Bayou prospect in Louisiana, US, to Oil India. That is because the stake in Sudan could have left an opportunity for a class action suit against OVL in the US. Given the ongoing economic and diplomatic sanctions by US against Sudan failing which the stake may have run into a dispute and eventually be transferred to a non-Indian entity. 

One of the reasons why OVL has made so much of progress in the recent times is because the government itself is moving to remove all hurdles from its past. For instance OVL’s investments in the Greater Nile Project invited the ire of China and Malaysia. While the China National Petroleum Company owns 40% equity in the field Malaysia’s Petronas Carigali owns 30%. Both had the first right of refusal to the divestment of the 25% of the stake by Canada’s Talisman Energy in OVL’s favour. Sudan however was keener on India’s involvement in the project. The result was some hectic diplomacy. In the first week of September the Sudanese Vice President was in transit through New Delhi. Immediately emergency meetings were organized with Petroleum as well Prime Minister. Ministry sources say that India persuaded the Chinese and Malaysian Governments to waive their objections to OVL’s investment in the Sudanese oil field. 

In the past, being a state owned company severely limited its ability to take quick decisions. It had to follow a fairly long procedure if it tried to bid for an oil field abroad and that ensured that it often lost out. For example, there was an oil field in Kazakhstan called Alibecomola which was estimated to have 2 m to 3 m tonnes of oil. It went by as no procedural approach was available. 

Due to OVL’s empowerment today OVL not only is making its presence felt in International biddings for oil fields but is also getting 3 m tonnes of oil from Sudan starting 2005 5 m tonnes of oil and another 5 m tonnes of oil equivalent from Sakhalin. Add to that another 1 m tonnes from Vietnam. It is in advanced negotiation with 4-5 other fields that will get it another 4 m tonnes of oil. So it should be in a position to touch 20 m tonnes of oil and oil equivalent by 2010. 

On its part Reliance Industries has acquired 30% stake in offshore field in Yemen. In mid-June it struck oil there. IOC has not bought any oil fields yet. But it does have 40% stake in Farsi oil field in Iran, where OVL is the operator. OVL holds 40% and OIL makes up the remaining 20%. 

But the main hurdle is that while bidding for oil fields abroad the biggest consideration is the relationship the government has with that country. Government influence, even more than cash, is what comes into play when oil fields are being sold off. The classic example showed up in offshore Yemen. Here Reliance has 30% stake while ONGC has 40% and BP has 30%. In mid-June Reliance struck oil at this well. 

But now the question is, can Indian government keep helping companies swing the deals as they did in Sakhalin and Yemen. On that will depend the success the future deals. For that the Indian government will have to be pro-active towards the needs of Indian oil companies. The initial stakes that the Indian firms have picked up so far appear to have been right gambles. If they can play the game equally well in future the 40% of its oil requirements that India hopes to get from its acreages from abroad seems very possible. 

	Renewable Energy

	

	The renewable sources of energy are as follows:

· Biogas Energy 

· Solar Energy 

· Wind Energy 

· Small Hydro Power Program

· Ocean / Tidal Energy

	Besides Solar, Wind, Biomass, there are quite a few other eco-friendly and renewable sources from which one can tap energy for varied applications. Some of them are stated below.  

· Chemical Sources Of Energy 

· Hydrogen Energy 

· Geothermal Energy


	Biogas Energy

	

	The main source of Energy for the Rural people who constitute the major part of the population of India, are biomass fuels like firewood, agricultural residues, and cattle dung. However, the energy from biomass resources has become unsustainable over the years, mainly due to population explosion and low level of efficiency of traditional stoves like the chulhas used for burning these fuels. These traditional chulhas lead to higher smoke discharge that has adverse effects on the health. Also, the age-old practice of burning cattle dung cakes in the kitchen is depriving the soil of the much-needed organic manure that in effect reduces the agricultural productivity. The Government has been working towards promotion and development of efficient technologies for biogas production, improved chulhas, biomass gasification and biomass briquetting.

	

	Solar Energy

	

	Solar energy, which is manifested in the form of heat and light, has a variety of purposes from heating, cooling, drying, water purification, etc., to the electricity generation through photovoltaic route that converts light to electricity.

	

	Wind Energy

	

	India has a wind power potential of 20,000 MW according to initial estimates which have been scaled up recently to 35,000 MW at 30m hub height and 45,000 MW at 50m hub height. At present 992 MW of wind power generation capacity is installed in the country. These wind power projects have generated so far over 3.7 billion units.

	

	Small Hydro Power

	

	Among the various renewable sources of energy, small hydro is significant in the form of decentralized power generation, even in hilly regions where the terrain is difficult for promotion of other energy sources. All projects between 3 MW and 25 MW are considered as Small Hydro Projects. In India small hydro is estimated to have a potential of 10,000 MW.

	

	Ocean Energy

	

	Energy sources from the ocean can be classified as ocean thermal energy conversion, tidal energy, and wave energy. The total potential of the ocean energy has been estimated at 50,000 MW. Except for the tidal energy, all the other forms of ocean energy are derived primarily from the absorption of solar energy, which results in the formation of waves, ocean currents, and moderate temperature gradients below the water surface.

	Chemical Sources of Energy

	Fuel cells electrochemically produce direct current (DC) electricity through reaction between hydrogen and oxygen. Currently, four types of fuel cell technologies, namely, phosphoric acid, polymer electrolyte, solid oxide, and molten carbonate fuel cells are receiving attention for commercialisation. As part of an R&D project, the public sector enterprise Bharat Heavy Electricals Ltd. (BHEL) is developing a 50 kW  PAFC power plant. The plant will consist of two stacks each of 25 kW capacity. High initial costs and the unproven long-term performances are the main deterrents for their widespread application for generating electricity and heat.

	

	Hydrogen Energy

	

	Hydrogen is receiving world-wide attention as a clean fuel and energy storage medium for various applications. Hydrogen can be produced by biological conversions of various organic effluents like distillery, starch, sugar processing, etc. and also as biproducts in chemical processes. The production of  hydrogen by environment friendly ways using solar energy and water is now widely accepted. An R&D project has been taken up at the Merguppa Chettiar Research Centre (MCRC), Chennai, on biological production of hydrogen from organic wastes. Hydrogen, contained in metal hydrides, can be used in vehicles and for other applications. The Banaras Hindu University (BHU) has synthesised graphite nanofibres, which exibit very high storage capacity of the order of 40% (by weight) through catalytic decomposition of hydrocarbon (methane and acetylene) at 450-750 degrees C.


	Geothermal Energy

	

	Geothermal energy, which is derived from the high temperature geothermal fluids, can be utilized for power generation and thermal applications like greenhouse cultivation, space heating and cooking. Geothermal energy has been commercially exploited by as many as 20 countries to generate approximately 6500 MW of electricity, which is expected to reach 9000 MW by the turn of the century. However, for further utilization of geothermal energy, adequate infrastructure needs  to be created and training needs to be undertaken.


Conclusion

Development of infrastructure is a sine qua non of economic development. For instance development of agriculture depends, to a considerable extent, on the adequate expansion and development of irrigation facilities. Industrial progress depends on the development of power and electricity generation, transport and communications. Obviously, if proper attention is not paid to the development of infrastructure, it is likely to act as a severe constraint on the economic development processes in the country. 
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