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Title of the chapter 38
 Energy
 IntroductionEnergy is a basic requirement for economic growth and social development andessential for all life-sustaining activities. While energy security has always beena key concern in all countries, nations have become increasingly conscious ofthe challenge of ensuring the growth of the sector in an environmentally-benignmanner.
 Energy and sustainable development are intimately related and the sectoroccupied an important place at the Earth Summit. Agenda 21 urges countries toenhance the contribution of environmentally sound and cost-effective energy systems,particularly new and renewable ones, through less polluting and more efficient energyproduction, transmission, distribution and use. More specifically, the key issueshighlighted in Agenda 21 and reiterated at the IX session of the Commission onSustainable Development relate to the following.§ Improving access to energy;§ Addressing environmental and social concerns in the energy sector;§ Enhancing energy efficiency and the use of environmentally sound energy
 systems (including advanced fossil fuel technologies);§ Mobilizing financial resources including participation of the private sector;§ Promoting renewable sources of energy;§ Addressing issues related to energy use in transportation; and§ Fostering international and regional co-operation.
 This chapter examines the developments in the energy sector in India in thelight of these key Agenda 21 concerns. Following a brief overview of the sectorin India and a discussion of relevant Agenda 21 issues, the chapter analysesdevelopments in the coal, oil and gas and power sectors to highlightachievements and concerns vis-à-vis the corresponding Agenda 21 objectives.New and renewable sources of energy and the linkage between transport andenergy are dealt with in separate chapters.
 3
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 Overview of the energy sectorOrganization
 Coal sector
 Under the Constitution of India, the power to regulate mines and mineraldevelopment lies both with the central and state governments. The Parliamentenacted the Mines and Minerals (Regulation and Development) Act in 1957,which provided for the administration of Schedule I minerals by the centralgovernment and the other minor minerals by the states. Coal is listed inSchedule I and so the development of coal resources is controlled by the centralgovernment.
 Apart from the two government owned companies – Singareni CollieriesCompany Limited (SCCL) and the National Coal Development Corporation, thecoal industry remained largely in the private sector until 1970. Subsequently,coking coal and non-coking coal mines were nationalized in two phases –coking coal mines in 1971-72 and non-coking coal mines in 1973 – reserving coalmining for the public sector. Nationalization was a response to the urgent needto make large capital investment in the coal mines to meet the burgeoningdemand; to prevent unscientific mining and to ameliorate the workingconditions of labour in the industry.
 In 1975, the industry was reorganized with Coal India Limited (CIL) as theholding company. At present, CIL has seven coal-producing subsidiarycompanies and one planning and design institute.
 The Ministry of Coal is the primary agency in the Government of India forformulating and implementing policy for the exploration and development ofcoal and lignite resources in the country. This includes all matters regardingproduction, supply, distribution and pricing of coal. It is also responsible for theadministration of legislation in the sector discussed later. The Ministry hasunder its administrative control subordinate offices such as the Coal ControllersOrganization and Coalmines Provident Fund Organization. The CoalControllers’ Organization is responsible for enforcing the Colliery ControlOrder 2000. The Ministry also exercises control over the public sectorcompanies, CIL and Neyveli Lignite Corporation Ltd. In addition, it has a 49%share in SCCL, a state government enterprise for development of coal resourcesin the state of Andhra Pradesh.
 Oil and Gas Sector
 The Ministry of Petroleum and Natural Gas (MoPNG) oversees the entire chainof activities in the oil industry: exploration and production of crude oil and
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 natural gas; refining; distribution and marketing of petroleum products andnatural gas, etc. While there are no statutory regulatory bodies, the DirectorateGeneral Hydrocarbons (DGH) acts as the de facto upstream regulator. The OilCo-ordination Committee (OCC) was overseeing downstream activities untilthe deregulation of the sector in 2002. Post-deregulation, the role of thegovernment in pricing and distribution is likely to be minimal and the OCC is tobe replaced by the Petroleum Planning and Analysis Cell (PPAC) whose rolewill be restricted to analyzing domestic and international sectoral trends,maintaining a database and communication systems to deal with emergenciesand the administration of limited subsidies on LPG (liquefied petroleum gas)and SKO (superior kerosene oil) as well as the freight subsidy to far-flung areas.
 Exploration and production (E&P) in the country is primarily undertakenby the Oil and Natural Gas Corporation Ltd (ONGC) and Oil India Ltd (OIL).Private parties and joint ventures account for about 10% of the total oil and gasproduction. Refining/marketing operations are largely in the hands of publicsector companies – Indian Oil Corporation Ltd (IOCL), Hindustan PetroleumCorporation Ltd (HPCL), Bharat Petroleum Corporation Ltd (BPCL) and IBP CoLtd. In addition there are two private/joint venture refineries: the HPCL/A VBirla Group JV at Mangalore, Karnataka and Reliance Petroleum Ltd atJamnagar, Gujarat.
 The Gas Authority of India Ltd (GAIL) is the largest organization in Indiato handle post-exploration activities relating to transmission, processing,distribution and marketing of natural gas, its fractions and by-products. Gas isalso marketed by smaller regional companies – by Mahanagar Gas Ltd (MGL),Maharashtra; by Gujarat Gas Company in Gujarat; and by Indraprastha GasLimited (IGL), in Delhi.
 Other prominent institutions in the sector include the Oil IndustryDevelopment Board set up to provide financial and other assistance for thedevelopment of the oil industry; the Petroleum Conservation ResearchAssociation, which coordinates energy conservation efforts; and the OilIndustry Safety Directorate which develops safety standards and codes for theindustry.
 Power Sector
 Under the Indian Constitution, electricity is a concurrent subject, i.e. the Unionand State governments have concurrent authority to make laws in the areathough laws made by the Parliament and the Union override those made by thestate legislatures.
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 Box 3.1 summarizes the organizational structure of the power sector. Thestructure has evolved considerably after independence as private participationprogressively diminished and the sector assumed its current form – that ofvertically integrated state-wide public sector utilities (State Electricity Boards, orSEBs). The role of the Government of India, initially limited to national planningand policy, extended over time to generation, transmission and financing. Theshare of the Centre in installed capacity progressively increased from 9.7% in1979/80 to 30% as in March 2001. Distribution has remained with the states. Inthe nineties, however, changes have been effected, allowing the private sector agreater role. There has been a trend towards breaking up the SEBs alongfunctional lines (Karnataka, Andhra Pradesh, Rajasthan, Uttar Pradesh, Orissaand Haryana) and inducting the private sector in distribution (Orissa).
 Box 3.1 Institutional structure of the power sector
 MoP (Ministry of Power): The nodal agency for planning, policy formulation, processinginvestment needs of public sector projects, monitoring of implementation of power projects,training and manpower development etc. The MoP is assisted by the following agencies in theexecution of policies and programmes:CEA (Central Electricity Authority): Advises the Ministry on technical, financial and economicmatters and also regulates certain aspects of the sector.REC (Rural Electrification Corporation): Provides financial assistance for rural electrificationprogrammes.NHPC (National Hydro Power Corporation): Plans, promotes and integrates the development ofhydroelectric power in the country.NTPC (National Thermal Power Corporation): Premier central sector thermal power generatorwith a share of more than 20% in generation capacity.PFC (Power Finance Corporation): Provides term finance for power sector projects.NPC (Nuclear Power Corporation): Under the administrative control of the Department ofAtomic Energy is responsible for nuclear power plants.PGCIL (Power Grid Corporation of India Limited): Responsible for transmission projects in thecentral sector and for the formation of the National Power Grid.CPRI (Central Power Research Institute): Undertakes applied research in electric powerengineering and functions as an independent testing and certification authority for ensuring thereliability of electrical equipment.NPTI (National Power Training Institute): Responsible for training sector personnel in India.Other Organizations that come under the MoP include the North Eastern Power Corporation, theNathpa Jhakri Power Corporation, the Tehri Hydro Power Corporation and two statutory bodies,the Damodar Valley Corporation and the Bhakra Beas Management Board.SEBs (State Electricity Boards): Constituted by the state governments, are responsible forgeneration, transmission and distribution in the most economical and efficient manner.CERC (Central Electricity Regulatory Commission): Independent statutory body with quasi-judicial powers; regulates tariff-related matters and inter-state bulk sale of power, aids andadvises the central government on tariff policy and promotes competition and efficiency in thesector.SERCs (State Electricity Regulatory Commissions): set up in some states; engaged in regulatingpurchase, distribution, supply and utilization of electricity, quality of service and tariffs,responsible for promoting competition, efficiency and economy within the sector.
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 Energy reserves and production
 India is the fourth largest producer of coal in the world, with nearly 8% of theworld's reserves. India's total coal reserves are estimated at 213,905 MT (upto adepth of 1200 metres), of which nearly 86% are non-coking coal reserves (Table3.1). Coal is the dominant energy source in the country, accounting for 70% ofthe total primary energy production in 2000-01. Coal production has increasedfrom 214 MT in 1990/91 to 309 MT in 2000/2001. Indian coal has a low calorificvalue and high ash content. The production from open cast mines, whichcontributed only about 20% in 1970/71, had increased to 81% in 2000/2001.
 Table 3.1. Energy supply indicators –2000/2001
 Reserves/
 Production
 Coal
 (million
 tonnes)
 Oil
 (million
 tonnes)
 Gas
 (billion
 cubic metres)
 Power
 Reserves/Installe
 d capacity
 213905.5 a 645 647 101630 MWd
 Production/
 generation
 309 31.95 b 28.45 c 499.45
 billionunits
 a Coal reserves upto depth of 1200 metres, 1 January, 2001b Figures are for 1999/2000and include crude oil production only.Petroleum products production during the year was 79.4 million tonnes.c Figures are 1999/2000. Gross production including flaringd As on 31 March, 2001Source. MoPNG (2000)
 In the oil and gas sector, India continues to be one of the least exploredregions with just 30% of its estimated reserves having been (Table 3.1) exploredso far. The annual production of crude oil in the last decade hovered around 32MT while that of gas increased from around 18 BCM in 1990/91 to 28.45 BCM in2000-01. At current production rates, India’s existing proven oil reserves wouldlast another 18 years, while gas reserves would be depleted in the next 25 years.The production of petroleum products in the country has increased from 48.5MT to 74.42 MT between 1990/91 and 1999/2000.
 India's power sector draws upon coal and petroleum products as well asthe country's resources of uranium, renewable sources and hydropower.Installed capacity has increased from 66 GW in 1990 to 101.63 GW in 2001.Thermal capacity dominates the fuel mix with a share of 71%. The share ofhydro stands at 25% and nuclear 3% while wind energy constitutes 1% of thetotal installed capacity. Coal is the dominant fuel used in the power sector,contributing 60% of the total installed capacity. Generation of electricity has
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 increased from around 264 billion kWh in 1990/91 to 499 billion kWh in2000/2001. About 86.3% of the villages in the country have access to gridelectricity.
 Energy movement
 Coal is transported mainly by rail. The other major mode of coal movement isthe MGR (merry-go-round) system, which is preferred by the pithead powerstations and comprises unit trains owned and operated by power stations. Thetotal movement of coal and coal products in 2000/2001 was about 318 MT andthe share of different modes as follows: rail (56%), MGR (22%), road (17%) andothers (5%). Coastal movement has emerged as an important mode of coaltransport to southern India.
 Bulk transportation of petroleum products is primarily by rail tank-wagonsand pipelines. In 1998/99, 38% of petroleum products were moved by rail while26% were transported by pipelines, the remaining by road and coastal tankers.The share of pipelines in product movement has increased considerably overthe last five years while that of rail has declined marginally.
 The development of new pipeline infrastructure for petroleum products isbeing primarily undertaken by PIL (Petronet India Ltd). Natural gas istransported through pipelines. The largest of these is from Hazira in Gujarat toDelhi. It is proposed to import natural gas through LNG terminals andconstruction on two terminals, one at Dabhol for the power plant and the otherat Hazira to feed the HBJ natural gas pipeline, has begun.
 In the power sector, the transmission and distribution network has beenstrengthened and extended significantly. The length of T&D lines has increasedfrom 1.1 million km in 1970 to 5.5 million km in 1998. The sector is characterizedby relatively high T & D losses, over 25% in some states in 2000/01, resulting insub-optimum utilization of existing assets.
 Energy consumptionIndia's commercial energy consumption, though only one-fourth of the world’saverage, has grown significantly over time. The final commercial energyconsumption has grown from 125 MTOE in 1990/91 to around 202 MTOE in1999/2000. Coal continues to be the major energy source for the country- with ashare of 55% of primary energy consumption. The share of oil stood at 36% oftotal energy consumption in 1999/2000.
 The industrial sector is the largest consumer of energy, consuming abouthalf of the total commercial energy in 1999/2000 followed by the transportsector (Figure 3.1).
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 Figure 3.1 Sectoral composition of commercialenergy consumption: 1999/2000
 Source. TERI (2002)
 The fuel composition of commercial energy varies significantly acrosssectors (Table 3.2). Over 70% of the industry's energy needs are met by coal.Due to the limited availability of indigenous coking coal and its deterioratingquality, low-ash coking coal is imported for blending with indigenous coal andused in integrated steel plants. Imports of coking coal have been risingcontinuously over the last 15 years and are about 12 million tonnes a year atpresent, while those of non-coking coal are around 9 million tonnes annually.
 Table 3.2 Sectoral energy consumption by fuel:1999/2000 (%)
 Coal Natural
 Gas
 Total
 Petroleum
 Power Total
 Agriculture 0.00 1.27 9.51 89.22 100
 Industry 73.10 2.36 13.61 10.93 100Transport 0.00 0.00 98.49 1.48 100
 Residential 0.00 1.12 71.32 27.56 100
 Others 0.00 33.90 60.88 5.22 100
 Source. TERI (2002)
 Residential10%
 Transport22%
 Others 14%
 Industry49%
 Agriculture5%
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 The use of coal in the transport sector has become negligible following thesubstitution of steam traction with diesel and electric traction. Commercialenergy consumption in the transport sector, about 98% of which is in the formof high-speed diesel and gasoline, grew at the rate of 3.1% per annum in the1970s and at 5.6% per annum in the 1990s. The higher rates of energyconsumption in the latter period are because of two structural shifts – one fromthe railways to roads for both passenger and freight movement, and second, adecline in the share of public transport in meeting urban travel demand.
 The rising demand for petroleum products from transport and other sectorstogether with stagnating domestic production have led to an increaseddependence on petroleum imports. Net imports of crude oil and petroleumproducts have more than doubled in the last nine years, from 27 MT in 1990 to57 MT in 1999 (MoPNG, 2000).
 Gas demand in the country has been increasing rapidly, with salesregistering a 7% growth rate over the last decade. While there are no natural gasimports at present, long-term forecasts indicate that domestic gas productionwill decline, necessitating imports. In fact with demand outstripping supply, thegovernment has had to resort to a system of gas allocations. Supplies to powerand fertiliser plants have been given a priority and together these account forabout 80% of the total sale.
 The use of electricity in the agriculture and the domestic sectors has alsoincreased over time. While about 86.3% of the villages in the country have beenelectrified, only 37% of the households actually use electricity for lighting. Theresult is that at least 70-80 million rural households still depend on kerosenelamps for meeting their basic lighting needsa. The household sector continues tomeet a large part of its energy requirement – as much as 40% – especially forcooking through the use of traditional fuels (NSSO, 1997 as cited in TERI, 2001).About 78% of the rural populace continues to rely on fuelwood as a primaryenergy source for cooking.
 Energy and Agenda 21Agenda 21 and the subsequent CSD sessions recognized the need to accelerateenergy production to foster development and raise the living standards ofpeople in developing countries. Energy for sustainable development can be achievedby providing universal access to a cost-effective mix of energy resources compatible withdifferent needs and requirements of various countries and regions. This should includegiving a greater share of the energy mix to renewable energies, improving energy
 a According to Draft Tenth Five Year Plan (2002-2007) of the MNES, Government of India.
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 efficiency and greater reliance on advanced energy technologies, including fossil fueltechnologies (IX CSD Session). To implement these objectives, financial andtechnological assistance from developed countries and allocation of resourcesby national governments was emphasised. The international community shouldsupport national efforts by promoting capacity-building, technology transfer,investments and other forms of financial resources for developing countries. Thespecific Agenda 21 concerns for the energy sector, reiterated at the IX CSDsession are elaborated below.
 Improving access to energy
 One of the guiding principles and priority areas of Agenda 21 is eliminatingpoverty and reducing disparities between and within nations with respect to theaccess to basic necessities. Access to energy is crucial to economic and socialdevelopment and the eradication of poverty. Improving accessibility of energyimplies finding ways and means by which energy services can be delivered reliably,affordably and in an economically viable, socially acceptable and environmentally soundmanner.
 Addressing environmental and social concerns in the energy sector
 The underlying theme in Agenda 21 is the prevention and control ofenvironmental degradation, and the integration of environmental concerns inthe development process. Activities in the energy sector may cause severeimpacts on the environment right from the mining stage through the processingstage to the final use of fuels in power generation or for transport. One of themechanisms for integrating environmental consideration in developmentplanning, is to develop and implement integrated enforceable and effective laws andregulations that are based on sound social and ecological principles. Anothermechanism is the use of economic and market-based instruments thatincorporate environmental costs in the decisions of producers and consumers.
 An important dimension of sustainable energy systems is the direct socialimpact of energy development such as resettlement and rehabilitation of peopledisplaced by clearing of land for mining or setting up large hydropower plants.Those losing land and other productive assets on which their livelihood depend,such as land owners, tenants and labourers could experience a decline in livingstandards and need to be adequately compensated. Addressing the socialimpacts of energy projects is an important component of sustainable energydevelopment.
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 Mobilizing resources including participation of the private sector
 The need to augment financial resources, both domestic and international,particularly for developing countries, as a means of implementing programmesfor achieving sustainable development has been highlighted in Agenda 21. Thefinancial performance of the sector is critical to its sustainability and theallocation of resources for undertaking environmental protection.
 Business and industry can play an important role by providing financialresources and technological know-how. Agenda 21 underscores the need for aconducive and stable policy regime that enables the active participation of theprivate sector. The action plan goes on to urge the private sector to accord ahigh priority to environmental management.
 Energy efficiency and environmentally-sound energy systems
 Agenda 21 gives primacy to the role of efficiency in energy production,transmission, distribution and consumption, and on the use of environmentally-sound energy systems, such as advanced fossil fuel technologies and new andrenewable sources of energy for controlling environmental damage. It advocatesstrengthening R&D and institutional capacities, and formulating appropriatepolicies and programmes towards the development and use of efficient and lesspolluting forms of energy. The need for favourable access to and transfer ofenvironmentally sound technologies to developing countries has beenemphasized.
 International and regional cooperation
 As Agenda 21 points out, an open, equitable, secure, non-discriminatory andpredictable multilateral trading system that is consistent with the goals of sustainabledevelopment and leads to the optimal distribution of global production in accordancewith comparative advantage is of benefit to all trading partners. This holds equallywell in the context of energy resources. The other ways in which internationalcooperation, both in the private sector and through multilateral and bilateralorganizations, can play an important role in the implementation of Agenda 21,is through cooperation in the development and transfer of technology andcapacity-building.
 In what follows, major policy and other developments in the coal, oil andgas and power sectors are discussed and analyzed to highlight achievementsand concerns in the light of Agenda 21’s objectives discussed above. Strategiesand directions are proposed that will address the emerging concerns and gotowards ensuring sustainable energy development envisioned in Agenda 21.
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 Review and analysis of policy and otherdevelopments in the energy sector
 This section reviews legislation and policy developments in the energy sector toidentify areas where energy sector policies have incorporated Agenda 21 issuesand areas which remain a cause for concern.
 Highlights of legislation, policy and otherdevelopments in the energy sector
 Tables 3.3, 3.4 and 3.5 below provides an overview of the legislative frameworkand policies for the development of the energy sub-sectors in the country.
 Table 3.3 Legislation and policy developments in thecoal sector
 Year Law/Act/Policy Main provisions
 1952 Mines Act Promoted the adoption of health and
 safety standards in coal mines.1957 Mines and Minerals
 Regulation andDevelopment Act
 Vested in the Central government
 control over prospecting and miningof coal reserves.
 1957 Coal Bearing Areas
 (Acquisition andDevelopment) Act
 Increased public control over coal
 production by empowering the Centralgovernment to acquire unworked land
 containing or likely to contain coal
 deposits.1960 Mineral Concession Rules Provided for procedures for the
 grant of prospecting licences,
 mining leases, payment of royaltyfor `other minor minerals’.
 1971 Coking Coal Mines
 (Emergency Provisions)Act
 Provided for the take over of the
 management of coking coal mines andcoke oven plants.
 1972 Coking Coal Mines
 (Nationalisation Act)
 Provided for nationalization of 214
 coking coal mines1973 Coal Mines (Taking over
 of Management) Act
 Extended management control of the
 Central government to 738 coking and
 non-coking coal mines including thecoking coal mines taken over
 earlier.
 1973 Coal Mines Nationalization of all coking and
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 (Nationalisation) Act non-coking coal mines and reserved
 coal mining for the public sector,with a few exceptions.
 1974 Coal Mines (Conservationand Development) Act
 Provided for the conservation ofcoal during mining operations.
 1993 Coal Mines
 (Nationalisation)Amendment Act
 Allowed private participation in
 captive coal mining and setting upof washeries.
 1996 Committee on Integrated
 Coal Policy (ChariCommittee)
 Recommendations included
 deregulating prices, allocation ofblocks on the basis of a competitive
 bidding process in which Indian
 companies including national coalcompanies could participate and
 establishment of a regulatory body.
 2000 Colliery Control Order Deregulated the prices of all gradesof coal.
 Source. TERI and IMC (2000)
 Table 3.4 Highlights of policies and other initiativesin the oil and gas sector
 Year Policy/programme Main provisions/Objectives
 1975 Institution of the Oil
 Industry Development Board
 Mobilize financial resources for
 the oil sector
 1976 Institution ofAdministered Pricing
 Mechanism (APM)
 Insulate domestic markets fromvolatility in international
 markets
 Assured availability of productsthroughout the country at uniform
 prices
 Framework to administer subsidies1976 Establishment of Petroleum
 Conservation Research
 Association
 Nodal agency to coordinate
 conservation efforts of the oil
 industry1979 Exploration blocks put on
 bidding to attract private
 participation
 Attract private sector in
 upstream area
 1987 Allowing private
 participation in JV
 refineries
 Attract private sector in
 refining area
 1993 Allowing parallel
 marketing for LPG and SKO
 Attract private sector in
 downstream area
 Increase availability of LPG andSKO

Page 13
                        

Energy 50
 Induce switch from traditional to
 commercial fuels1993 Establishment of
 Directorate General
 Hydrocarbons
 Attract private participation in
 upstream area
 Provide a de facto regulatoryframework
 1995 Introduction of unleaded
 petrol
 Improve environmental quality
 1997 Reduction in sulphur
 content of petrol
 Improve environmental quality
 1998 Initiation of phaseddismantling of the
 Administered Pricing
 Mechanism (APM)
 Phased reduction in tariffsShift to market determined
 pricing mechanism
 1998 Delicensing of refining
 sector
 Strengthening role of private
 sector in refining sector
 1999 Exploration blocks put onbidding under New
 Exploration Licensing
 Policy
 Strengthening role of privatesector in upstream sector
 2000 Introduction of low
 benzene petrol
 Improve environmental quality
 2000 Introduction of lowsulphur diesel
 Improve environmental quality
 2002 Administered Price
 Mechanism dismantled
 Market determined pricing
 mechanism
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 Table 3.5 Highlights of major policies and otherinitiatives in the power sector
 Year Policy/Programme/Act Notificationetc.
 Highlights
 1969 The REC (RuralElectrificationCorporation) setup
 Set up under the Ministry of Power tofund programmes for rural electrification.
 1975 The, NationalThermal PowerCorporation(NTPC) and theNational HydroPower Corporation(NHPC) set up.
 The central sector begins to play animportant role in power generation
 1983 Amendment of theElectricitySupply S Act(1948)
 Sought to ensure a minimum 3% return onthe fixed assets of State ElectricityBoards. Effected in 1985
 1991 Electricity Laws(Amendment) Act
 Permitted private investors to set upstand-alone generation capacities and toinvest in captive and co-generation plantsand renovation and modernization
 1996 Common MinimumAction Plan forPower
 National consensus on reforms -restructuring SEBs, rationalization ofretail tariff, participation of theprivate sector and setting up ofindependent regulatory bodies at thecentral and state level as important toensuring efficient growth of the sector.
 1997 Notification foruse ofbeneficiated coal
 Mandated the use of beneficiated/blendedcoal with ash not of not more than 34%from June 2001 in power plants locatedbeyond 1000 km from pitheads and thoselocated in critically polluted areas,urban areas and ecologically sensitiveareas.
 1999 Notification foruse of ash
 To discourage the dumping of ash andpromote its utilization.Power plants required to prepare an actionplan for full utilization of fly ash, andprovide ash free of cost (for at least tenyears) for the purpose of manufacturingash-based products. Brick manufacturerswithin a radius of 50 km from coal- orlignite-based power plants to use at least25 per cent of ash with soil on weight-toweight-basis. Local authorities required
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 to specify in their respective buildingbylaws and regulations the use of ash andash-based products
 1998 ElectricityRegulatoryCommissions Act
 Enabled the setting up of independent andautonomous regulatory commissions atcentral and state levels. The Commissionswere expected to promote competition,efficiency, and economy. Among otherfunctions were to develop appropriatepolicies and procedures for environmentalregulation of the power sector.
 1998 Electricity Laws(Amendment) Act
 1910 and 1948 Acts amended to give legalstatus to CTU/STU/RLDC and REB and providefor stand alone transmission companies,thus paving the way for the participationof the private sector in transmission
 1998 National HydroPolicy
 Outlined various strategies required toexploit the vast hydro potential faster,maintain a reasonable minimum level ofhydro in the power system, enable inter-state and inter-regional transfer ofhydropower by suitable evacuation of powerand encourage greater private investmentfor faster hydro development. Theseinclude measures such as:- Survey and investigations of potentialhydro sites- Basin-wise development of hydropotential- Premium on the sale rate of hydropowerduring peak period- Recommendations to addressrehabilitation and resettlement of projectaffected persons
 Year Policy/Programme/Act Notificationetc.
 Highlights
 2000/01 Accelerated PowerDevelopmentProgramme (nowcalledAccelerated PowerDevelopment andReformProgrammes)
 Centrally sponsored scheme initiated withthe objective of providing systematicfinancing for:§ Renovation and modernization§ Upgradation of sub-transmission and
 distribution network in the country forfinancial turn-around of the SEBs
 2001 EnergyConservation Act
 Enables the creation of the Bureau ofEnergy Efficiency which would recommendenergy consumption norms and standards,
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 create awareness and disseminateinformation for efficient use of energyand its conservation, promote R&D in thefield of energy conservation, providefinancial assistance to institutions topromote energy efficiency, implementinternational cooperation programmesrelating to energy-efficiency etc.
 The following section discusses how these and other initiatives haveaddressed Agenda 21 concerns relevant to the sector.
 AchievementsImproving access to energyProviding energy at affordable prices has been a key component of the Indianplanning process. The emphasis has been to increase production, expand thenetwork for distribution and to ensure that the final consumer price isaffordable, specially for the poorer segments of society. This is reflected inpolicies in the oil and gas sectors as well as the electricity sector.
 Pricing policies in the oil and gas sector have aimed at ensuring affordableenergy to households. The Oil Prices Committee (OPC), constituted in 1975,recommended the Administered Pricing Mechanism (APM) for the industry. Atthe core of the APM was the Oil Pool Account, an extra budgetary account,which reconciled the interests of the consumers and producers. The APMensured:§ Achievement of socio-economic objectives of the government such as
 availability of petroleum products at subsidized prices§ Stable domestic prices insulated from volatility in international markets§ Assured availability of petroleum products throughout the country at
 uniform prices.
 Even with the dismantling of the APM in 2002 (which is discussed in greaterdetail below) the government intends to continue with subsidies on LPG andkerosene to ensure that commercial fuels are affordable.
 Similarly access to electricity has improved considerably sinceIndependence (Table 3.6). Installed capacity grew from about 1,700 MW in 1950to about 1,01,630 MW in March 2001. Commensurate with this, per capitaconsumption per annum increased from around 16 kWh at the time ofIndependence to about 360kWh at present. The pricing policies of power arealso sensitive to the income levels of consumers.
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 Rural electrification has received a high priority in the country- about 86.3% of the villages in the country and thirteen states in the country have beenelectrified. As per the latest estimates, out of the agricultural pumpset potentialof 19.5 million, 12.2 million had been electrified by March 1999 (PlanningCommission, 2000). The GoI has schemes to electrify the remaining villages. The2001/02 Union Budget announced a package of initiatives for electrification of80,000 villages that have no access to electricity over the next 6 years.Recognizing the difficulties of the SEBs in servicing debt, the 2002/03 budgetintroduced a new interest subsidy scheme called the Accelerated RuralElectrification Programme. The Budget also announced notable initiatives forthe electrification of villages using renewable sources of energy. In particular,500 villages situated in far-flung areas are to be electrified through smallhydropower.
 Table 3.6 Growth of Indian power sectorIndicator 1950 1992/93 2000/01
 Installed capacity (GW) 1.70 63.6a 101.63Electricity generation 5.10 245 499.45
 Per capita consumption (kWh) 15.00 283 360 b
 Villages with access to grid 0.00 84.8 c 86.3a 1990 datab 1998/99 data c as on 31 March 1993Source. MoP (2001), Planning Commission (2001a); TERI Energy DataDirectory and Yearbook ( various years)
 Addressing environmental and social concerns
 The energy sector seeks to achieve environmental protection by implementingprovisions under environmental legislation and policy statements (Chapter 2).The aim of these has been to ensure that the environment is adequatelyprotected through project-specific safeguards and minimum effluent/emissiondischarge standards. Major initiatives taken in the 90’s have been theintroduction of mandatory EIA’s (1994); public hearings for consideration ofthese EIA’s (1997) and certain other specific steps discussed below.
 In the coal sector, the central government has taken a number of measuresfor the control of fire and subsidence in some coalfields and the protection of theenvironment in all coal mining areas. Environmental Monitoring andSubsidence Control (EMSC) schemes have been taken up in Raniganj and Jhariacoalfields for controlling fires, thereby enabling coal conservation andstabilization of old abandoned workings lying under habited areas. Box 3.2
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 outlines the policies proposed in successive Five-Year Plans for environmentalprotection in mining areas.
 CIL has spelt out its policy on land reclamation in mining areas. TheResettlement and Rehabilitation (R&R) policy of CIL has been designed toensure that affected people improve or at least regain their former standard ofliving and earning capacity after a reasonable transition period. Coal IndiaLimited is implementing the Environmental and Social Mitigation Project(ESMP) in 24 coal projects with World Bank funding. However, suchprogrammes are not limited to these projects. CIL, out of its own resources isimplementing this programme in almost all opencast projects.
 In the oil sector the major achievements are compliance with sulphuremission norms and improvements in fuel quality.
 All Indian refineries comply with the applicable minimum nationalstandards prescribed for SO2.. Measures adopted include:§ Use of low-sulphur fuel oil§ Desulphurization of refinery fuel gas in sulphur recovery unit§ Taller stacks for better dispersion
 Improvement of fuel quality to reduce vehicular air pollution has also beena priority. Unleaded petrol was introduced in phases in April 1995, and theentire country has been supplied unleaded petrol since February 2000. Inaddition, the sulphur content in petrol was reduced from 0.2% to 0.15% inMarch 1997, and further to 0.1% from April 2000. Ultra low sulphur petrol with
 Box 3.2 Policies proposed in successive Five-Year Plans for environmentalprotection in mining areas
 § Environmental guidelines to be prepared for coal mining.§ Environmental impact assessments to be conducted for mining projects.§ Environmental management plans to be made an integral part of the mining feasibility project
 reports for new projects.§ Monitoring and implementing environmental protection measures such as land reclamation
 after mining to be undertaken.§ Improving environment and ecology through scientific land management.§ Preparing a comprehensive rehabilitation policy.§ Concurrent restoration of land in ongoing and new projects. Restoration of land and
 implementation of environmental safeguards in old worked out areas.§ Establishing an independent agency to formulate and implement environment preservation
 schemes for the coal (and associated) sectors.§ Integrated approach to the development of coal mining blocks with specific regard to
 environmental and forestry issues.§ Streamlining forestry and environmental clearance procedures.
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 sulphur content of 0.05% has also been introduced in the four metropolitancities.
 The benzene content in petrol has been limited to 3% in the metros and 5%for the rest of the county w.e.f. April 2000. In addition, low benzene petrol (1%vol. max.) has been introduced in the National Capital Territory (NCT) of Delhiand Mumbai. In order to improve the quality of HSD, nine dieselhydrodesulphurization units have been commissioned in different refineries.The sulphur content in diesel was brought down to 0.25% throughout thecountry w.e.f. January 2000. In addition, ultra low sulphur diesel (sulphurcontent less than 0.05%) was introduced in selected retail outlets in the NationalCapital Region for newly registered vehicles in April 2000. Since March 2001, alloutlets in the NCT sell diesel with less than 0.05% sulphur. Compressednatural gas (CNG) has also been introduced in Delhi and a few other states inthe country urged also by the judicial system.
 In the power sector, apart from prescription of emission standards forpower plants, the problem of disposing large quantities of fly ash generatedduring power generation has received increasing attention, particularly in theNinth Plan period. This is a problem common to the power and coal sectors. In1997, a notification issued by the MoEF required the use ofbeneficiated/blended coal (with ash content not exceeding 34%) from June 2001in power plants located beyond 1000 km. from pit heads and those located incritically polluted areas, urban areas and ecologically sensitive areas. Thedeadline for the use of beneficiated/blended coal with ash content notexceeding 34% has since been extended to June 2002. In addition the use of flyash in the manufacture of bricks and roads is being promoted. To address theissue of submergence of biodiversity due to the construction of largehydropower projects, compensatory forestry has become an essential andintegral part of all new water resources projects. In several large projects likeNarmada Sagar and Sardar Sarovar, lands for compensatory afforestation havebeen allocated and related costs included as part of project costs. In addition, alot of soil conservation, catchment area treatment and afforestation work isinitiated along with such projects, which reduces the siltation rate and increasethe life of the reservoirs apart from the environmental benefits.
 Promoting energy efficiency and environmentally sound energysystems (including advanced fossil fuel technologies)
 Efficiency enhancement and energy conservation have received considerableattention right from the first oil shock in 1973. Improving energy efficiency has
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 been attempted by a mix of market mechanisms as well as traditional commandand control measures. The R&D efforts include international co-operation andpromotion of pilot projects for new technologies. Energy efficiency standardsand energy audits have also gained importance over time. The EnergyConservation Act 2001 provides for the setting up of a Bureau of EnergyEfficiency to facilitate and enforce efficient use of energy – its functions includelaying down standards, making energy audits mandatory, and imposition ofpenalties for non-compliance. The annual Union budget also makes allocationsfor energy conservation activities such as energy audits, demonstration projectsstudies, and awareness-building. Specific steps taken in the three sub- sectorsare detailed as follows.
 The introduction of new mining technologies to improve efficiency andproductivity have been emphasized in the research and developmentprogrammes developed in the coal sector. Foreign collaboration fortechnological and financial assistance has been promoted through theestablishment of joint working groups with France, Germany, Russia, Canada,Australia, United Kingdom, Poland and China.
 Some areas of research and development that have been given priority inthe coal sector are:§ Improved mining techniques§ Promoting the use of new technologies such as fluidized bed combustion§ Land reclamation systems for areas degraded by opencast mining§ Environmental protection, through improvement in ventilation and
 environmental conditions in underground mines§ New methods for coal beneficiation§ Clean coal technologies§ Alternative modes for coal transportation§ Environmentally friendly sources of energy such as coal bed methane (CBM)
 For harnessing CBM, one pilot-scale demonstration project has beenundertaken by the Ministry of Coal with funding from the GEF (GlobalEnvironment Facility) and the UNDP (United Nations DevelopmentProgramme). A few blocks are also under exploration. In addition, seven blockshave been offered for development through competitive bidding by theMinistry of Petroleum and Natural Gas.
 The oil industry has a strong research and development base to promoteenergy efficiency and technology upgradation. The IOC established a full-fledged Research & Development (R&D) centre in 1972. The centre has carried
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 out extensive work in upgrading and optimizing existing technologies anddeveloping new process technologies. Likewise, the ONGC has set up sevendifferent R&D centres to carry out research in various aspects of the upstreamsector. The Centre for High Technology (CHT), a registered society under theMinistry of Petroleum & Natural Gas, acts as a focal point for co-ordinating andfunding research work.
 The oil industry's conservation efforts are coordinated by the PetroleumConservation Research Association (PCRA), a society funded by the oilcompanies. Programmes undertaken by the PCRA include adoption of efficientengines and spreading awareness about fuel-efficient driving habits; energyaudits and oil diagnostic studies in industries; standardization of fuel efficientirrigation pump sets; development of fuel-efficient domestic appliances, etc.
 In the electricity sector, it is attempted to address the issue of energyconservation by reducing T &D losses, and integrated and long term planningthat facilitates optimum use of the country's resources. In particular establishingpithead coal based power stations and coastal power stations would help inreducing the burden of coal transportation. The need to increase the share ofhydropower and construct regional grids that will ultimately be welded into thenational grid has been often felt.
 The Renovation and Modernization programmes for power plants in theSeventh and Eighth Plans have been successfully implemented. Phase I of theprogramme covered 163 thermal units aggregating to 13570.50 MW in 34selected power stations and achieved an additional generation of more than10,000 MU/year against the targeted benefits of 7000 MU/year.
 The Accelerated Power Development and Reform Programme is a notableinitiative of the central government that promotes energy efficiency thoroughassistance to states for renovation and modernization of old stations andupgradation of sub-transmission and distribution network in the country (Table3.5). The APDRP is being used as a tool to engineer reforms in the distributionsector, which is central to bringing about commercial viability of the powersector, given that over 75% of the T&D losses and almost entire commerciallosses take place at the distribution stage apart from maximum consumerinterface. The progress of the various schemes under the programme ismonitored by a committee headed by the Ministry of Power.
 On the demand side the reform process is expected to improve energyefficiency through a rational tariff regime and some success has already beenachieved. The states of Uttar Pradesh, Gujarat, Maharashtra and HimachalPradesh have instituted time-of-the-day tariffs for industry and other states are
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 moving in this direction too. Agricultural tariffs have been increased in manystates and there is a conscious move to meter energy consumption byagricultural consumers.
 The rectification of pumpsets has the potential to save about 30% energy.The Ministry of Power has been sponsoring rectification of agriculturalpumpsets since 1987 through programmes including subsidies.
 In the area of environmentally sound energy systems, an importantdevelopment is the increase in the share of natural gas – the share of gas-basedpower in the thermal mix increased from 2% in 1970 to 14.5% in 2001. Inaddition, advanced fossil fuel technologies, especially coal-based ones that willplay an important role in the power scenario of the country include FBC(fluidized bed combustion), IGCC (integrated gasification combined cycle),CFBC (circulating fluidized bed combustion) are receiving attention from thegovernment. The GOI is undertaking a project with USAID for conducting afeasibility study for a 100 MW IGCC unit. The NTPC which is the implementingarm of this project also established a Centre for Power Efficiency andEnvironmental Protection in 1994, with the objective of assisting utilities inreducing carbon dioxide emissions. Reforms in the power sector and marketforces will also encourage the development of advanced and cleanertechnologies.
 Mobilizing financial resources including participation of the privatesectorThe mobilization of financial resources has been a major concern for the sectorand has received attention with respect to the need for ensuring adequatereturns on public investment and increasingly, by encouraging the participationof the private sector. When international oil prices rose in the 1970s, increasingthe production of coal and substituting coal for oil became a priority. Theprimary objective of the energy pricing policy of the country was to minimizethe cost of supplying energy, protect against fluctuations in international oilprices and encourage inter-fuel substitution. Prices of energy were closelycontrolled by the government, with a view to balance the interests of theconsumers and the producers. The achievement has been mixed with the oilsector being the most healthy and the electricity sector the weakest. Increasinglythe trend has been to use market mechanisms and the private sector to raiseresources. These are discussed in detail below.
 Correcting policy distortions
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 The coal industry was closely regulated by the government until recently. Coalprices were controlled under the provisions of the CCO (Colliery Control Order)1945. Prices did not include a provision for depreciation and a reasonable returnon investment. This resulted in substantial losses being incurred by the coalindustry. Since the 1980s, the administered pricing system for coal has providedfor a reasonable rate of return on capital employed in the coal industry with anadditional provision for escalation linked to increase in input costs.
 With the introduction of economic reforms in 1991, the problem ofinadequate financial resources in the coal industry and the need to increasefinancial viability was given attention. This was to be achieved primarilythrough increases in efficiency and productivity, along with increases in prices.Accordingly, the coal industry initiated the rationalization of manpower andclosure of uneconomic mines. The prices of all coking coal and superior gradesof non-coking coal were decontrolled.
 The Planning Commission constituted the Committee on Integrated CoalPolicy in 1996, to evolve a policy for the coal sector for adoption in the Ninthand Tenth Plan periods. The main recommendations of the Committee includedderegulating the prices of some grades of coal and the establishment of aregulatory body to resolve price disputes. The administered price mechanismfor coal has been dismantled in phases. The prices of all grades of coal havebeen deregulated with effect from 1 January, 2000. It is expected that this willhelp in improving the financial position of the coal industry.
 Funding requirements in the oil and gas sector are met through acombination of sources – the Oil Industry Development Board (OIDB), planoutlays from the Union Budget, internal accruals of companies, etc. The OIDBwas constituted in 1975 to mobilize resources for the sector. The Board was setup with the objective of providing financial and other assistance for thedevelopment of the oil industry.
 Though the Administered Pricing Mechanism (APM) ensured an orderlygrowth of the oil industry for years, it insulated oil pricing from the underlyingeconomic realities. The prices of politically-sensitive products did not reflecttheir economic costs. Subsidies and cross-subsidies resulted in a wide distortionof consumer prices and led to wasteful use of energy. The APM provided littleincentive for improving productivity or efficiency as returns were guaranteedon the capital employed. Competition was stifled with marketing companiesacting merely as distributors.
 The Ninth Five-Year Plan pegged the resource requirements for theindustry during the plan period at Rs 1,240 billion. It was recognized that this
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 scale of investment was not possible by the government or the public sector oilcompanies. Participation of private capital from both domestic and internationalsources was considered imperative. The APM was considered inappropriate forattracting private capital. After extensive consultation the government initiatedthe phased dismantling of the APM in 1998, with the complete deregulation ofthe sector in 2002. Post-deregulation the role of the government in pricing anddistribution has become minimal.
 In the electricity sector a number of states in the country have initiated theprocess of reform. This includes transferring the powers of fixing tariff fromgovernment to an independent regulator, both at the centre and in the statesthat have initiated the reform process. These developments have led to a morerational tariff system, specially on the crucial issue of reducing cross subsidies.The trend is to reduce the under-recoveries for the agricultural and domesticsectors. This would help in restoring the financial health of the sector. Thegovernment also continues to give budgetary support to the sector. In the statesthis takes the form of subsidising losses as well to fund capital works. At thecentre the funds are mainly for hydro projects.
 Role of private sector
 In 1993, limited private participation was permitted in the coal sector,essentially captive mining for self use. In 1996, the Chari Committeerecommended a greater role for the private sector, along with its deregulation.These recommendations have been reflected in policy statements of thegovernment. The Ninth Plan proposed reforms for deregulating the coalindustry and increasing the role of the private sector. The main proposals were:restructuring the industry, greater autonomy to the subsidiaries of CIL, privatesector participation in commercial coal mining through allocation of coal miningblocks and setting up coal washeries. The Approach Paper to the Tenth Five-Year Plan points out that a major policy constraint is the fact that the coal sectoris the only one not open to private investment (except for captive mining).Private participation in the oil and gas sector was initiated in the upstreamsector, followed by the refining sector and finally downstream marketing.Exploration bidding rounds to attract private investment in the upstream sectorstarted as early as 1979. On the upstream front, exploration blocks were put onoffer under the New Exploration Licensing Policy (NELP) in 1999, underradically different terms and conditions to attract private investment. NELP wasfairly successful in attracting investments to the upstream sector – 25 blockswere awarded under the first round, while another 23 blocks were awarded
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 under the second. Private and joint venture companies already account forabout 12% of the total domestic production of oil and gas (Table 3.7). Thegovernment plans to come out with the third round under the NELP soon.
 In 1987, the Government allowed private participation in refining throughjoint ventures, which was eventually delicenced in 1998. The country’s largestrefinery, a 27 MMTPA facility at Jamnagar, Gujarat is run by a private sectorcompany.
 Parallel marketing of LPG and kerosene was permitted in 1993. Under thescheme, imports of these products were decanalized and private parties wereallowed to import and market these at market-determined prices. Over theyears parallel marketeers have developed facilities for imports, tankages forstorage, and LPG bottling plants and have set up their own distribution andmarketing networks.
 Table 3.7 Oil and gas production by national oilcompanies (NOCs) and private and joint venture companies
 Year Oil (MMT) Gas (BCM)NOCs Pvt/JV Total NOCs Pvt/JV Total
 1995/9 34.5 0.7 35.2 22.3 0.3 22.61996/9 31.6 1.3 32.9 22.7 0.5 23.31997/9 31.3 2.5 33.9 24.7 1.7 26.41998/9 29.7 3.0 32.7 24.6 2.9 27.41999/0 27.9 4.0 31.9 25.0 3.5 28.4
 Source. MoPNG (2000)
 In the power sector, private sector participation and competition willimprove the sector's financial viability and also serve the overall objective ofsustainable development by arresting the inefficient generation and use ofpower, promoting technological innovations and encouraging the use of non-conventional energy by correcting the under-pricing of conventional sources ofelectricity. Institutional changes introduced over the past few years (Table 3.6)have removed the legal barriers to a greater role of the private sector and havealso sought to create a commercial environment that would allow the privatesector to effectively participate. As a result of these measures, the contributionof the private sector to installed capacity in the first four years of the Ninth Plan(97-01) was 4174 MW - 26.5% of the total as against 1262 MW (7.7%) in theeighth plan period (92-97). Simultaneously executive action has been taken toallow foreign investment into the sector – in 1998, foreign investment was madeautomatic upto 100% of equity in almost all activities of the power sector.
 International and regional cooperation
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 International and regional cooperation in the energy sector has beenstrengthened over time to further the objectives of Agenda 21. As has been seenin the section on energy efficiency the coal sector has been co-operating with anumber of countries, for technological and financial assistance.
 With the large dependence on oil imports, the country has been activelypursuing options to secure acreage abroad to enhance oil security. The OVL(ONGC Videsh Limited), a wholly-owned subsidiary of the Oil and Natural GasCorporation, is involved exclusively in foreign ventures, including acquisitionof acreage and exploration and production operations. In addition to theprojects in the Sakhalin area of Russia and the Caspian Basin, the company isinvolved in projects in Iran, Iraq, Myanmar and Vietnam.
 The country has also been actively exploring the possibilities ofstrengthening international cooperation for the import of gas both via pipelineand in the form of liquefied natural gas (LNG). Amongst the pipeline projects,gas imports are being proposed from the South Pars field in Iran, via Pakistan.On the east coast, Unocal has proposed a pipeline from the Bibiyana gas field inBangladesh to India. With uncertainty about assessments on reserves and futuredemand, Bangladesh is reluctant to commit to gas exports.
 There is enormous potential for regional trade in hydropower. There is ahuge untapped hydro-potential in Nepal and Bhutan – under 2% of therespective potentials of 83,000 MW and 21000 MW has been exploited in bothcountries. In the recent years a number of developments have taken place thatwill facilitate trade in hydropower in the region, notable among them being thesigning of Power Trade Agreement between India and Nepal. India has beenassisting Nepal in the utilization of its hydro power potential and fourhydroelectric schemes, Pokhara, Trisuli, Western Gandak and Devighat havebeen implemented with financial and technical assistance from the governmentof India. Three major water resources projects in Nepal, Karnali, Pancheshwarand Saptakoshi are presently under discussion at various levels as mutualbenefit projects. In Bhutan, the Chukha Project (336 MW) implemented withIndian financial and technical assistance is a shining example of cooperationbetween the two countries for mutual benefits. The Kurichu Project (45 MW) inEastern Bhutan is being implemented on a turnkey basis with Indian financialand technical assistance. Another project, the Tala hydroelectric project (1020MW) is being executed with Indian financial and technical assistance and amajor portion of the power generated will be made available to India.
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 The Power Grid Corporation also has plans to develop a regional gridconnection among Bangladesh, Bhutan, and Nepal. This will facilitate smoothelectricity trade in the region.
 ConcernsEnvironmental concerns
 Although there is a comprehensive legal and regulatory framework foraddressing and mitigating the environmental effects of energy production anduse, its implementation and monitoring needs strengthening. Typically,environmental performance has not met prescribed norms. Enforcementmechanisms for the implementation of provisions made in the EIA report,standards, legislation etc, need to be strengthened by effective post-projectmonitoring and through the use of effective regulatory or economicinstruments.
 The use of economic instruments for the control of pollution has beennegligible. Market-based instruments such as sulphur permits and pollutioncharges that have proved effective in other countries need to be encouraged.Within the country too, there are some examples of the use of economicinstruments for pollution control, such as sales tax concessions on fly ashproducts such as bricks and cement in some states. Regulatory bodies will playan important role in ensuring environmentally correct decisions through the useof such economic instruments.
 Financial constraints
 The coal industry has been characterized by lack of financial resources, both interms of inadequate returns and small shares of budgetary support, relative toother energy sectors. Reform measures undertaken periodically have led tosome improvement in internal resource generation but delays in revision ofprices have diluted the benefits of these measures. As a result of thederegulation of coal prices through the Colliery Control Order 2000, regionaldifferentials in the price of coal have emerged and so has pricing on a cost-plusbasis in some areas. However the effectiveness of this order in decontrollingprices is limited as the coal industry remains highly centralized.
 Recommendations for a greater private sector role in the coal industry havenot been realized, as the industry remains centralized. Private sectorparticipation is limited to captive mininga and contributes only about 4%-5% to
 a These are the captive mines of TISCO, IISCO, the Damodar Valley Corporation (DVC), theBengal Emta Coal Mines Limited (BECML) and Jindal Steel and Power Limited (JSPL).
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 the total production. This situation will be addressed if the Coal Mines(Nationalisation) Amendment Bill, 2000, currently before Parliament, is passed.This Bill provides for private mining of coal for non-captive use.
 In the oil sector, as per the estimates of the Group on India HydrocarbonVision 2025, investment requirements for refining and marketing alone areestimated at about Rs 3,850 billion. In addition to this, massive investments arealso required for exploration and production. It is evident that such a scale ofinvestment would require funds from both the state and the private sector.While there has been substantial progress in encouraging private investment,private players are increasingly voicing concerns about provision of a levelplaying field. They have expressed the need for access to existing distributioninfrastructure such as pipelines, storage installations, depots, hydrant systemsat airfield installations, etc.
 The issue of subsidies also remains an area of concern. Over time, withpolitical reluctance to adjust prices of sensitive fuels, huge deficits haveaccumulated in the oil pool account. The current deficit in the oil pool account issubstantial, estimated to be at Rs 231.3 billion. However, the intended subsidieson LPG and kerosene add up to Rs 140 billion only. The remaining deficit is onaccount of subsidies on diesel, despite the government’s decision to put dieselprices on import parity in 1997. While no official estimates are available, it isgenerally believed that a substantial amount of the subsidised kerosene is usedfor to adulterate diesel. The government has taken a number of steps, such asthe introduction of tracer dyes to check adulteration.
 The financial performance of the power sector is still a matter of concern,owing largely to the subsidies being accorded to agricultural and domesticconsumers and the high level of T&D losses. Subsidies to the agricultural sectorhave also led to over consumption of electricity, specially since most of theagricultural connections are unmetered and flat rates are charged on the basis ofthe connected load. This over consumption of electricity in turn has meantoveruse of groundwater reserves, falling water tables and also inefficient use ofpumpsets. The poor financial health of the SEBs has constrained adding newcapacity, improving the T&D system, carrying out renovations andmodernizing and investing in new technology. This has resulted in persistentshortages of electricity – there was a peak deficit of 13% and energy deficit of7.8% at the all India level as on March 2001 (Planning Commission, 2001b)-there are significant regional variations, with the Eastern region havingsurpluses. Poor performance has also affected the sectoral composition of sales,

Page 29
                        

Energy 66
 with industry moving out of the grid (Figure 3.2). This trend needs to becorrected urgently.
 The poor financial performance of the industry has also had a serious impacton private investment and introducing competition. In addition, its financialinsolvency has implications for the environment because investments in cleanertechnology and the import of cleaner options such as gas or hydropower areadversely affected. Minimizing subsidies and effectively targeting these wouldalso provide a level playing ground to non-conventional energy sources. Whileregulatory commissions have made some progress in rationalizing the tariffstructure for electricity in some states, it needs to be extended to other states.
 Figure 3.2 Sectoral share of electricity consumption
 Source. Planning Commission ( various years)
 Clean energy sources
 Almost all committees and plans have expressed concern over the decliningshare of hydro and emphasized the need to accelerate hydro development in thecountry. Inspite of this, the share of hydropower has progressively fallen from43% in 1970 to 34% at the end of the Sixth Plan (1980-1985), to 29% at the end ofthe Seventh Plan (1985-90) and further to 25% at the end of the Eighth Plan(1992-97). Not only is hydropower a cleaner source of power, it also is essentialfor grid stability since it provides valuable peak time support to the powersystem. The National Hydro Policy of 1998 has identified the hurdles to thedevelopment of hydro projects and has attempted to deal with them. CEA hascompleted a countrywide basin wise ranking study for hydro projects. Thisprioritizes the potential projects and would thus facilitate setting up of newhydro projects. Renewable sources of energy are viable options for grid and off-grid energy applications. The share of renewable energy sources needs to beaugmented. This is discussed in more detail in Chapter 4.Energy security
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 One of the key areas of concerns is related to security of energy supplies. With ahigh dependence on imports, the vulnerability to external shocks is high. Thehigh level of imports also results in a continuous strain on the country’s foreignexchange reserves. This dependence needs to be brought down by greater useof domestic resources especially non-conventional energy sources that haveenormous potential. Currently, these sources contribute only about 3% to thetotal capacity. Strategies to augment the share of non-conventional energysources are discussed in the chapter on `Renewable Energy Sources’. Amongother issues, it is necessary to take an integrated view of the energy problems inrural areas so that the initiatives taken by agencies in this regard can becoordinated.
 Integrating Agenda 21 concerns – directionsAs the energy sector grows, new challenges have emerged requiring differentpolicies and directions. Action has been taken in many of these areas and whatis required is a deepening and widening of these reforms to accelerate theprocess of change. The directions in which further action needs to be taken arediscussed for each sub-sector below.
 An analysis of policy developments in the coal industry indicates thepriority areas for further action are:§ Adoption of best practices to improve coal quality, productivity and safety
 and to protect the environment;§ Adoption of environment-friendly technologies including coal gasification,
 beneficiation, and liquefaction for value addition to domestic coal;§ Environmental protection including rehabilitation of affected land and
 preservation of biological diversity; and§ An acceptable rehabilitation and resettlement policy for project-affected
 persons.
 In order to achieve sustainable coal development and meet the abovecommitments, several initiatives will be necessary. Private sector investmentneeds to be promoted for the growth of the industry. The Approach Paperprepared for the Tenth Five-Year Plan has highlighted that early passage of theCoal Mines (Nationalisation) Amendment Bill 2000 is necessary for attractingprivate investment.
 The reclamation and use of land degraded or converted to wasteland due tomining needs to be planned. Some form of reclamation trust fund orperformance guarantee bond, as developed in some countries, could beestablished as a pre-requisite to the grant of a mining lease. Alternatively, an
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 effective programme to monitor compliance with land reclamation worksenvisaged in the Environmental Management Plans of mines needs to beformulated.
 Coal gasification and liquefaction technologies have to be promoted in viewof the rising prices of oil in the international market. This is essential from thepoint of view of adding value to domestic coal and also from considerations ofenergy security. Coal beneficiation has to be promoted by clearly specifying theagency that will be responsible for implementing the ash content norms.
 Substantial progress has already been made in the oil and gas sector inaddressing Agenda 21 issues. Subsidized prices for petroleum products haveensured affordable access to commercial energy for the economically-weaksections of society. In addition, a lot has been done to strengthen the role of theprivate sector in industry. Key concerns that remain are those related to energysecurity, mobilization of resources, and improving the subsidy mechanisms.
 Enhancing energy security would require a host of measures, foremostamong which is the issue of a strategic petroleum reserve for the country. This isparticularly significant in the light of spiralling oil prices. In addition, strategicreserves provide a cushion against temporary disruptions. The long-termsecurity of the country can also be enhanced by introducing specific measures toaugment domestic oil and gas production. Such measures include completeanalysis for sedimentary basins, institution of a regulatory framework for theupstream sector to attract investors, offering exploration bids on attractive fiscalterms, sustaining current production levels through Enhanced Oil RecoverySchemes, etc.
 Over the long-term, the trend towards other sources such as coal andrenewables which are domestically available, will be strengthened. Natural gas,which is also a cleaner fuel, would need to be promoted with greater vigour.With limited gas reserves, gas requirements would also have to be met byimports. However, a review of gas markets indicates that gas prices display alesser degree of volatility compared to oil prices. In addition, gas sales aregenerally backed by long-term take-or-pay commitments offering greatersecurity to both suppliers and consumers. A number of LNG projects havealready been proposed along the country’s coastline. Investor confidence in thesector can be further boosted by instituting a regulatory authority for the sectorto address issues such as open access in transmission.
 Institution of a regulatory authority for the sector would go a long way inmobilizing private capital for it. Though the sector has been deregulated, there
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 are still a number of issues, in particular those related to assuring a level playingfield for new entrants which a regulatory framework would help resolve.
 Universal subsidies, especially in the case of kerosene, have led to a large-scale diversion of subsidized kerosene for adulteration. Clearly, as long as theprice difference between petroleum products is substantial, the economicincentive to divert supplies will remain. It is thus imperative that pricesthroughout the trade channel be uniform. Measures are required to introducealternative mechanisms that provide subsidies directly to the intendedbeneficiaries.
 An analysis of policy developments in the Indian power industry indicatesthat while the regulatory and legislative groundwork to encourage the privatesector has been effected, the core problem afflicting the industry – that offinancial insolvency, remains. This can be addressed by phasing inorganizational changes that gradually dismantle the existing public monopolystructure and introduce competition in the generation and distribution ofelectricity. Market forces will also help to promote new and superiortechnologies and minimize inefficiency in supply as well as demand, bringingout the synergies between the reform process and sustainable development. Tillmarkets develop, the regulatory structure would be used to reduce crosssubsidy especially for agriculture. This would help in more rational use ofenergy and groundwater. The APDRP will be used to incentivise states andaccelerate reforms.
 In areas, where the public sector is bound to play a major role in theforeseeable future – such as in the case of large hydro and nuclear power – andwhere the interests of the weakest sections have to be ensured, the role of thegovernment and public sector management need to be strengthened. Thegovernment also needs to proactively engage in economic diplomacy to ensureregional co-operation in energy, especially the import of hydropower and gas.
 The government both at the centre and in the states has recently resolved toreform the sector – this was done in a conference of the Chief Ministers/PowerMinisters in March 2001. The Approach Paper to the Tenth Five-Year Plan alsorecognizes the above concerns and reiterates the government's commitment toreforms in the sector, including augmenting the share of cleaner fuels such asrenewable sources and hydro. It is expected that as policy reform gainsmomentum, the power industry will achieve not only financial sustainabilitybut also resource efficiency, along with socially and environmentally-accountable growth.
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 Integrated energy policy
 A comprehensive analysis of energy developments and articulation of policiesfor the future is critical to the pursuit of sustainable development. Typically,energy decisions are seen only in their application to the supply of specificforms of energy, but considerations of sustainability require that an integratedenergy framework be woven not only into energy sector decisions, but into thestructure of the economy as a whole. Energy-related decisions can beconstrained if the structure of the economy is such that large quantities ofenergy would be required to ensure that the structure functions in keeping withthe overall economic objectives. The constraint in such cases would allow verylimited improvements in overall energy efficiency and only some degree ofinter-fuel substitution, if at all. In other words, if the structure of an economicsystem is characterized by high intensity of energy use, considerations ofsustainable development would be compromised by severe limitations as theywould apply to the supply and consumption of energy. Perhaps the mostrelevant sectoral example is that of transport. In India, a continuing shift hastaken place over the past five decades in the share of rail to road transport. Thishas led to a much higher energy intensity of transportation services with severepollution problems and the exploitation of natural resources for expansion ofroads and highways, production of construction material, and soil erosionincluding landslides, etc. particularly in hilly areas. Intensive use of railwayfacilities and a preference for rail transportation is a far more sustainable optionin several areas of the country than the expansion of road transportation.Conscious policies for a greater share for rail transportation throughtechnological improvements, appropriate pricing measures (including theinternalization of environmental and social externalities) and greaterinvestments for creating larger railway capacity are clearly preferable to theexpansion of road transport.
 Energy considerations should also play a part in the choice of industry andthe production of all goods and services. In an era of freer international trade, itis not necessary for every country to produce the majority of goods and servicesthat it consumes. An economic system that has abundance of energy resources,for instance, could justify large-scale production of aluminium, but this manynot be desirable in a country that has no such comparative advantage.However, if choices are made to set up industrial and other activities thatconsume large quantities of energy then such a structure is locked into anenergy-intensive path of growth which does not allow major shifts or variations.Overall energy intensity, therefore, largely determined by the choice, for
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 instance, between a mineral-processing or heavy-engineering oriented economicsystem versus one that emphasises professional services, software productionand such activities with low energy intensity.
 Within the energy sector an integrated policy would support sustainabilityobjectives if environmental factors and energy security considerationsdetermine the type and form of energy to be used. Trade-offs often becomeimportant in the choice of energy mix. Thus, for instance, coal used withtraditional technologies would generally have undesirable environmentalimplications, but for a country such as ours, security of supply, which is asmuch an issue of sustainable development as any other, would favour greateruse of coal. In such cases, government policy could, however, provideincentives for the development and use of clean coal technologies, which wouldminimize the environmental impact and promote energy security.
 The choice of an appropriate mix of energy sources does not have to be theresult of a planning exercise with quantities and magnitudes clearly defined.Essentially, it requires proper signals being designed and structured into a fiscalpolicy, so that a mix of energy sources evolves to support the objectives ofsustainable development. If, for instance, the total cost of power supply fromcentralized sources were to be considered in supplying power to a remote ruralhabitation, it may emerge that some decentralized renewable technology wouldbe far more acceptable as an option. If to this assessment of conventional costswere added the costs to the environment, the choice in favour of decentralizedsources may become overwhelming. Pricing policies are therefore critical to theinternalization of externalities and are perhaps the most important tool forensuring movement towards sustainability.
 Similarly, the problems of rural energy require an integrated view to betaken. Although there is an Integrated Rural Energy Programme this isessentially a programme for renewables and energy efficiency for use oftraditional fuels. A policy that takes into account the possibilities of substitutionbetween the various forms of energy will be more effective. Among other thingsit can make the best use of resources currently used for subsidising variousforms of energy. Thus it may be more effective to divert the money used incross-subsidising kerosene to subsidies for renewables. There is therefore needfor a rural energy policy that makes the best use of the limited resources acrossthe different energy sub-sectors.
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