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The Political Economy of Indian Power Sector Reforms 
 

Dr. Rahul Tongia 
 

“The most challenging unbundling of all would be that of the bureaucracy” 
– Editors’ comment, India Infrastructure Report 2002 

 
I. Introduction 

India’s power sector has grown tremendously since Independence in 1947, with 

installed capacity rising 8% annually to more than 107,000 MW by 2003.  Despite this 

eighty-fold increase, per capita consumption of electricity is only 350 kWh per annum—

much lower than the world average of over 2,000 kWh.  Indians often compare their 

performance with China, which had a lower level of development two decades ago, but 

today has more than double the per capita electricity consumption (and GDP) than India.   

Most troublesome is the financial picture of a system that has been bureaucratic, 

inefficient, and riddled with theft.  The state owned enterprises (SOEs) that dominate the 

Indian power system collectively lose 5 billion dollars per year, or over 1 Rupee (~2 US 

cents) per kWh sold.  These losses, over one percent of the GDP, would be even higher 

were it not for the direct subsidies of roughly two billion dollars from the state 

governments as well as a myriad of cross subsidies, grants and soft loans.  Bureaucrats and 

politicians nonetheless often defend these losses (and the SOE system that creates them) 

because electricity is a vital public good, yet the majority of the population has no access 

to electric service.   

After independence the Indian economy followed a socialist path, with the state 

assuming an ever-larger role in economic activity.  In the power sector, the central 

government created State Electricity Boards (SEBs) that gradually assumed responsibility 

for nearly all power activities in the country.  Like SOEs in other sectors of the economy, 

the SEBs survived on “soft budgets”—government transfers, rather than their own 

performance, dictated their financial health.  Inevitably, the SEBs became bastions of 
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political patronage rather than true business enterprises.  Already, by the 1970s, blackouts 

were widespread, and the system appeared headed for collapse.  The central government 

responded to these failings by asserting greater control—as it did in many other areas of 

the economy—and created new state-owned corporations for power generation and 

transmission intended to supplement the SEBs.  Over the last two decades those have 

grown to supply more than one-quarter of the generation in the country and one-third of 

transmission.  The SEBs remained the primary institutions for delivering power to final 

users, but their massive and growing losses constrained their growth.  By the end of the 

1980s state budgets could no longer offset the losses of the SEBs; in some states, SEBs had 

become the single largest drain on state finances and had eroded the states’ ability to 

supply other social services such as health care and water infrastructure.  The system was 

long ripe for change, as the increasingly soft fiscal constraints on the SEBs came against 

increasingly hard constraints faced by the states.  The floodgates of reform opened with a 

new, reform-minded central government elected in 1991.  Reacting to a balance of 

payments crisis, they ushered in sweeping economic liberalization, including in the power 

sector.   

Thus far, electricity reforms have proceeded in three phases and are still ongoing.  

The 1991 reformers launched the first phase that focused on increasing investment in 

power generation.  The calculus was simple.  The reformers aimed to sustain 8% annual 

economic growth; historically, demand for electricity had risen at one and half times the 

rate of economic growth.  This implied the need for billions of dollars of investment to 

sustain a 12% annual growth in the power system – money that Indian sources, alone, 

could not supply.  At the same time, the reformist government sought to portray “India 

Means Business” and made a special effort to attract foreign investment, with electricity a 

major focus area.  Foreign investors and equipment suppliers were already building such 

projects in other countries, offering a model that Indian reformers sought to emulate.  The 

result was a focus within the reformist government on creating rules to encourage 

Independent Power Producers (IPPs) with attractive guaranteed rates of returns.  The 
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government granted eight showcase projects “fast track” status, which included 

streamlined approval procedures and sovereign repayment guarantees.  In hindsight, these 

IPP projects were very expensive, but the focus on generation at any cost is well-

characterized by the often quoted statement from Homi Bhabha, architect of India’s 

nuclear electricity program: “No power is as costly as no power.”  In practice, IPPs 

supplied only a tiny fraction of the new generation requirements, and the reforms left 

untouched the underlying fundamental weaknesses of the SEBs, who lost ever-larger sums 

with each kilowatt-hour they bought from outside suppliers.  End-user tariffs remained 

well below the actual cost of supply, and the gap was growing worse.   

The 1991 reforms emanated from the central government, but the mindset of 

reform created the political space that allowed several states to begin structural reforms of 

their SEBs.  At least one state (Uttar Pradesh) had attempted to restructure its power 

system earlier, but had been dissuaded by the central government.  The unlikely front-

runner for structural reform was Orissa, one of India’s poorer states.  There, the World 

Bank withdrew support for a pending hydropower project in 1991, and made further 

assistance for power projects conditional on structural reforms of the state’s power sector.  

With funding from multi-lateral agencies and designs pushed by external consultants, 

Orissa unbundled the SEB starting in 1996, and by 1998 it had created two generation 

companies, one transmission enterprise, and four distribution companies.  By the late 

1990s several other states (Haryana, Andhra Pradesh, and Rajasthan among them) began 

their own reforms but none has gone so far as privatizing their distribution companies; 

rather, they intended to reorient the existing enterprises toward commercial goals, with the 

eventual intent of privatizing them.  The wariness of privatization was animated in part by 

the early disappointing results from Orissa, where financial losses as well as theft and 

technical losses of electricity continued to swell even after the reforms.  Reformers also 

faced political opposition from farmers, who had come to rely on enormous quantities of 

low-cost electricity for pumping water, and labor unions that represented electricity 

workers who feared losing their jobs if the bloated SEBs were privatized.   
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This second phase of reforms – structural – also included the establishment of 

independent electricity regulatory commissions (ERCs).  Several states created ERCs in 

the mid 1990s as part of their broader electric reforms, and in 1998 the central government 

adopted the ERC Act that created a similar central regulatory commission and made it 

easier for the states to create ERCs without the rigmarole of each state enacting its own 

state-level legislation.  A primary motivation for creating independent regulators was to 

slice through the Gordian Knot of tariffs.  Tariffs were controlled by the state governments 

(through the SEBs) and had become highly politicized.  The voting masses (farmers and 

domestic consumers) secured low tariffs for themselves, which forced the SEBs to try to 

offset their losses by raising tariffs on industrial and commercial users.  Whereas in China, 

Mexico, and most OECD countries, these large users have lower than average tariffs 

(reflecting in part the lower costs to supply them power and in part the political power of 

industrial users), in India the situation is reversed.  One of the responses has been for these 

large industrial users to reduce their grid purchases and build their own on-site (“captive”) 

power—triggering a vicious cycle that further deteriorated SEB finances.  The ERCs, it 

was hoped, would vest independent technocrats with the power to set tariffs—leading, it 

was hoped, to a more rational tariff structure and an industry that was financially self-

sufficient and an attractive venue for private investors.  In all, the hallmark of this second 

phase of reforms was state-level action—the central government did little to direct the 

effort (though, unlike in the past, the central government usually did not block reforms), 

and there was no overarching national strategy for reform.  

A third phase of reforms emerged at the end of the 1990s, as the central 

government attempted to coordinate a reform strategy for India as a whole.  In addition to 

institutionalizing reform process that was underway in several states, this third phase of 

reform sought to improve the distribution of electricity.  The second phase of reforms was 

often guided by grand ideas that proved impractical because investors remained aloof and 

state governments rarely had the resources to fund essential programs, such as installing 

meters and upgrading distribution systems.  (Much of the electricity sold in India is still 



 10

unmetered, especially in agricultural areas; low voltage distribution systems allow for 

easier theft and cause larger technical losses than higher voltage systems.)  The states were 

stuck in a quagmire.  The SEBs were too politicized to raise tariffs; if they raised tariffs 

then increased theft might offset the higher revenues from the few who actually paid their 

power bills; perpetual impoverishment made it impossible to invest in new systems that 

would be needed to tame the thieves and defaulters, who often included the governments 

themselves.  This new phase of reforms aims to break the quagmire with special central 

funding mechanisms that offset the cost of improvements that are pre-requisites for long-

term viability.  All states are eligible for the grants and loans, and those with the best 

performance in reaching specific milestones earn extra rewards.  

We begin with a brief review of the history of the Indian power system and 

summarize its current statistics.  We then focus the bulk of the chapter on the three phases 

of reform and their motivations.  India is a vast country with a federal structure, and thus 

we use the experiences of several key states—notably, Orissa, Andhra Pradesh, and 

Delhi—to explore and illustrate the different reforms processes.  Our focus is the interplay 

between the critical technical issues and important legal, political, and institutional factors 

that shape how the reforms process unfolded.   

 

II. Origins of the State Dominated Power Sector 
Electricity generation in India began under British Rule with a demonstration of 

electric lighting in Calcutta on July 24, 1879.  In 1897 the Government of Bengal granted 

an exclusive 21 year license for electricity to illuminate and power the area of Calcutta 

(today, Kolkata) to the Calcutta Electric Supply Corporation (CESC) Limited, which was 

registered in London.  CESC commissioned the first power station in 1899 and sold power 

at one rupee per kWh—the tariff set at parity with electricity in London at that time (CESC 

Limited 2001).  Electricity was quickly adopted for lighting, fans and some commercial 

purposes.  Bombay (now Mumbai) was the second city to electrify, and soon a number of 

private companies built urban power supply systems across India under franchises that 
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allowed for reasonable rates of return and included regulatory oversight to prevent 

monopolistic abuse.  India was at the frontier of electric technology; in 1902, the world’s 

then longest transmission line was erected from Shivasamudram to the Kolar Gold Fields 

in Karnataka (Sankar and Ramachandra 2000).   

A handful of these companies continue today as private electricity suppliers for 

several major cities including Ahmedabad, Kolkata and Mumbai.  However, the vast 

majority of the private entities were amalgamated after independence into state-owned 

enterprises.  The 1948 Electricity (Supply) Act, modeled on a similar British law from 

1926, led to the creation of the State Electricity Boards (SEBs1) that were responsible for 

all new generation, transmission, and distribution (Choukroun 2001).  As in Brazil and 

Mexico, where state-owned enterprises were initially created to invest in new power 

supply, the SEBs also gradually assumed the the existing privately owned services, often 

as their concessions lapsed (see de Oliveira and Carreon & Jiminez, this volume).  India’s 

constitution, which took force on January 26, 1950, created a federal form of government, 

and electricity was placed in the “concurrent list”—constitutionally assigned to both the 

central and state governments.  In practice, especially under the dominating governments 

of Nehru and his successors, central authority overrode the states.   

Consistent with their socialist ideology, India’s new leaders established multitudes 

of SOEs to occupy the “commanding heights” of the economy.  The intention was to 

advance employment and other social imperatives while ensuring that profits were invested 

back into growth and development—not squandered by the elite.  In the electricity sector, 

the newly created SEBs were interconnected as grids to enhance system reliability, allow 

economies of scale and increase geographical coverage – in contrast to the earlier, isolated 

service areas.  Legally, the SEBs were autonomous bodies and free to set their own tariffs.  

The regulatory oversight that was enshrined with the early licenses under British rule was 

disbanded—the SEBs, as extensions of the state, were assumed to be free of monopoly 

instincts.  The dark side of this arrangement, however, was the complete interference by 
                                                 
1 Some utilities were termed Electricity Departments (EDs) but the distinction is largely semantic.   
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the state in management and operations.  By statute the SEBs were required to generate a 

profit with a mandated 3% minimum rate of return on net asset value (NAV).  Through a 

flawed accounting system that could be adjusted to deliver almost any result, the states 

were able to just about cover the statutory returns for many years.  In practice, however, 

the SEBs’ internal accruals were insufficient for growth, and they sought assistance from 

the state in the form of grants, subsidies, soft loans, etc.   

To assist the states, the central government sought to augment their role by 

establishing a number of publicly owned companies that generated and transmitted power 

to more than one state.  These were created in the 1960s and 1970s, a period of increased 

nationalization and central control driven by Prime Minister Indira Gandhi.2   

After suitable amendments to the Electricity (Supply) Act of 1948, the central 

government established the National Hydroelectric Power Corp. (NHPC) in 1975 to build 

large hydropower projects.  NHPC has not met its original aspirations in part because 

hydro projects—which are under the “concurrent” list of the constitution—require 

consultation with the states, who manage and develop internal water resources with their 

own hydropower projects and in part because of environmental and societal difficulties 

with large hydro projects.3  Today, NHPC’s installed capacity today is only 2,175 MW 

(Planning Commission 2002). 

Because of the failure of several successive monsoons (and delays in several SEB-

led projects to build generators), the central government was keen to exploit India’s coal 

reserves in large plants, ones that could supply power to more than one state.  National 

Thermal Power Corporation (NTPC) was incorporated in 1975 and has grown into the 

world’s 6th largest power producer with a capacity of 20,435 MW.   Fully owned by the 

Indian government, NTPC is considered professional and efficient by world standards, and 
                                                 
2 Indira Gandhi’s Garibi Hatao (“Remove Poverty”) program was the rationale for much of the 
nationalization.  However, this socialist agenda also masked a political one—many of the high taxes and 
trade controls were aimed at squeezing the business class, who were a pillar of the main opposition party at 
the time, the Swatantra Party (The Economist, 1997).      
3 The Sardar Sarovar Dam (Narmada Valley Project) is a visible example of such controversies, where 
activists have blocked an inter-state project, and even sought abeyance from the Supreme Court.   
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earns an 11.9% return on capital (nominal), which exceeds that of many world utilities.  In 

2002-03 its net profit on revenues of Rs. 199.5 billion was Rs. 35.7 billion, or 17.9% 

(unaudited results from www.ntpc.co.in).  NTPC’s success with its original mission has led 

to aggressive expansion plans for hydropower, power trading, consultancy and other 

operations.  It is also considering entering the distribution business, which would allow it 

to bypass the loss-making SEBs.   

By the 1960s, the Indian power system was set up with 5 regional synchronous 

grids, with their own Regional Electricity Boards and Dispatch Centers.4  Central SOEs 

like NTPC built their own transmission lines to feed into the SEB systems.  To facilitate 

transmission of power from such non-SEB generators, and with the aim of eventually 

creating an integrated national grid, in the late 1980s the government created PowerGrid 

Corp. of India Limited (PGCIL).  PGCIL took over NTPC’s transmission assets and 

assumed responsibility for all interstate power transfers.  Reported to be the largest 

transmission company in the world, with 40,000 km of transmission lines that link one-

third of the nation’s generating capacity to load, it carries some 40% of the country’s 

power.  Its 2000-01 profit of Rs. 7.42 billion gave it a profitability of 28% (net profit on 

gross revenues), which is very high for a transmission company, especially one that is not 

reaping windfalls from market trading.   

 
Generation and Fuels 

The earliest power projects in India used coal and hydro—two locally abundant 

prime movers—and today these two still dominate (Figure 1, Table 1).  Coal is king.  At 

current annual production (280 million tons per year, of which 216 went to the power 

sector), known reserves will last hundreds of years.  However, India’s coal is 

geographically concentrated in the East, requiring long distance transportation.  Railways, 

the only practical bulk carrier, are already stretched thin—about 224 million tons of coal 

                                                 
4 Today, some power is transferred between these grids through small DC connections, but in essence the 
grids remain separate. 
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were moved by rail in 2001-02, nearly half the weight of all freight (474 million tons) 

carried on Indian railroads (Min. of Finance, 2002).  Worse, typical coal grades for power 

production are of very poor quality, with more than 35% ash content in some cases, 

leading to environmental degradation from particulate pollution.  Coal washing facilities, 

which remove the ash, are few; thus much of the tonnage moved by the railways is 

essentially rock!  Within the electricity planning and railroad tariff system, however, there 

are few incentives to improve on this bizarre practice—most compensation and planning 

metrics have been based on weight of coal transacted rather than energy content.  A proper 

accounting for low productivity in Indian mines and the high transport cost reveals that 

Indian coal is not cheap compared to other major coal producers. Many coastal plants are 

considering coal imports from places as far as Australia and South Africa—which are less 

costly despite Indian import duties that exceed 20%. Even today, in the midst of market-

oriented reforms throughout the economy, central planners (and state authorities for a few 

transactions) sustain a de facto monopoly over coal supply and thus coal prices are not 

volatile and most generators need not employ sophisticated financial instruments for 

managing and hedging fuel costs.  A future shift to allow competition is expected to make 

prices more volatile.   
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Figure 1: Growth of Installed Capacity from Utilities.  This excludes “captive” generation (i.e., on-site 
generators at large industrial users), which is estimated at 15-20% of the utility capacity.  Nuclear’s actual 
(usable) capacity is often lower, due to downrating.  Windpower, as per calculations, has grown to 1,628 
MW as of 2003.  The net addition of capacity has been, at best, below 5,000 MW per annum despite growth 
targets of 8-12,000 MW per annum.  The importance of coal is even greater than indicated here because 
thermal plants produce more output than proportional to their capacity; hydro often suffers the vagaries of the 
monsoon.   Data prior to 1993 includes some interpolation.    

 

Table 1: India's 2002 electricity capacity from utilities (megawatts). “State” includes both integrated and 
unbundled SEBs; “Central” includes NTPC, NHPC, NPCIL (the holder of nuclear generating capacity) and 
Damodar Valley Corporation.  “Private” includes IPPs, private generators built before the IPP era, and the 
generating capacity of privately owned distribution companies. 

Ownership Hydro Coal Gas Diesel Wind Nuclear Total 
State 22,636.02 36,302.00 2,661.70 582.89 62.86 - 62,245.47 
Central 3,049.00 21,417.51 4,419.00 - - 2,720.00 31,605.51 
Private 576.20 4,411.38 4,082.40 551.94 1,444.60 - 11,066.52 
Total 26,261.22 62,130.89 11,163.10 1,134.83 1,507.46 2,720.00 104,917.50 

% of capacity 25.03 59.22 10.64 1.08 1.44 2.59 100.00 
Source: Planning Commission (2002).    
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Other fuels play a smaller role.  Hydro accounts for 25% of total capacity; 

government planners have long touted an “ideal” ratio for hydro-thermal mix of 40:60 

(e.g.,CEA 1997; Ministry of Power 2002). Although not rooted in any solid foundation, 

that benchmark has proved to be a durable fixture in the insulated world of state planning.  

Natural gas is a relatively new fuel but is rising rapidly.  Private players have especially 

favored natural gas plants because of their rapid construction times as well as quirks in the 

tariff setting regime that could allow for slightly higher returns (Tongia and Banerjee 

1998).  (India’s known gas reserves would last barely a dozen years if latent demand were 

satisfied; until recently there have been limited initiatives to discover gas or import gas 

from other countries.  The superior economic performance of gas compared to alternative 

fuels is leading to greater demand and incentives for private investors to explore for gas, 

with several new major discoveries as well as numerous planned projects for gas imports.)  

India’s ambitious nuclear power program has had limited success, in part because India’s 

1974 nuclear test isolated Indian nuclear power developers and in part because limited 

domestic availability of uranium has forced India to explore less conventional plutonium 

and thorium fuel cycles.  Renewable power, notably wind and biogas generators, play a 

modest role despite great government fanfare and the existence of a whole ministry 

devoted to non-conventional energy (perhaps the only such ministry in the world).  The 

success of windpower is notable—a result, in part, of special depreciation rules and high 

buyback rates for renewables.   

Fuel choices were often based on availability and mandates from central planners 

whose influence on the system persists until today.   In this system, performance and cost 

of fuels rarely affected the choice since a cost-plus culture of electricity pricing merely 

passed fuel costs on to end-users—although, in practice, users paid only a fraction of total 

electricity costs. Equally importantly, operational decisions about load factors for plants 

(e.g., base-loading vs. peak production) and other factors related to optimization of the 

power supply system were not part of the planning process.  In the funding of new plants, 

as well, there was a similar disconnect between the planning process (in central bodies 
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such as the Ministry of Power and the Planning Commission) and plant operators.  Until 

the Independent Regulatory Commissions were established in the mid 1990s, most of the 

power sector regulation came under the purview of the Central Electricity Authority 

(CEA), a statutory body within the Ministry of Power, whose regulatory role included 

issuing techno-economic clearances for power plants.   

Although power generators and distributors faced little direct competition, “captive 

power” has offered at least one avenue for the partial entry of market forces—a backstop, 

available to large energy users, against complete failure of the state-dominated system.  

Poor quality and high rates for commercial and industrial users (discussed below) has led 

many consumers to opt for “captive” on-site generation.  Captive generating capacity, 

excluded from official statistics on power generating capacity has grown much faster than 

utility capacity and ranges from an additional 15% to 20% of total capacity in India.  Most 

of these captive plants are fired with diesel fuel, although some burn coal or gas, especially 

the larger ones.  (Captive power capacity estimates exclude the hundreds of thousands of 

smaller generators (“gensets”), usually diesel-fired, that are unregulated and difficult to 

count.  One World Bank study indicates that 76% of Indian businesses rely on on-site 

primary or backup power units (as per Bayman 2002).   

The planning process has a large influence on plant construction; yet planning 

targets have had little influence on the real strategy for development of the power sector.  

Unlike in China, where the planning mechanism is often gospel, in India actual plant 

constructions are typically about half the official Plan target, and in recent years the gap 

between Plans and reality has grown.  In the early 1990s Plan expenditures for electric 

power sector were 19% of total Plan; by the end of the decade that had declined to 12.2%;5 

planners had hoped the arrival of private power producers would make up the difference, 

but those investors were scarce.  Until the last decade, planners also allocated relatively 

low funding for transmission and distribution and to renovation and modernization of the 

existing infrastructure, which perpetuated a power system characterized by high technical 
                                                 
5 Excludes Jharkhand State. 
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losses and suboptimal assets—in some areas, for example, over 10% of transformers might 

burn out within the year.   

Part of the gap between plan and reality reflects that the planning process has been 

slow to understand (at least formally) the effects of structural change in the Indian 

economy.  As observed in nearly all advancing economies, the elasticity between 

electricity capacity and GDP has declined as Indian incomes have risen and services 

(which are less energy-intensive than manufacturing) have occupied a larger share of GDP 

(Table 2).  Indian planners have focused on 1.5 as a magical benchmark (the long-run 

average is 1.4), although the actual elasticity dropped below 1 in the 1990s.  From their 

benchmark, planners sketch grand visions for construction.  The current Five Year Plan 

(2002-2007), for example, envisions economic growth of 8% and thus implies the need for 

perhaps 60,000 MW of new generation capacity as well as complementary increases in 

transmission and distribution.  Using a rule of thumb for coal-based power systems—about 

$1.0B per MW generation, plus $0.5B for Transmission and Distribution (T&D)—implies 

the need for $90B over five years, roughly 4% of the GDP.  Unlike in China, where 

domestic savings are high and the government orders banks to finance favored projects, in 

India domestic financing alone is unable to satisfy the Plan targets (even if, as is more 

likely, only 20,000 to 30,000 MW are built over the five year period).  Thus reformers 

have focused on attracting foreign investors to the sector.  

Table 2: Relationship between Electricity Capacity and GDP.  These elasticities are for 
generation capacity, which is the metric of greatest use to planners.  Elasticities for actual 
power supply would be different because, in recent years, generation output has grown 
more rapidly than capacity, leading to slightly higher elasticities for power supplied versus 
GDP.  

  

Elasticity 
(Electricity 
capacity vs. 

GDP) 
First Plan 1951-1956 3.14 
Second Plan 1956-1961 3.38 
Third Plan 1961-1966 5.04 
Fourth Plan 1969-1974 1.85 
Fifth Plan 1974-1979 1.88 
Sixth Plan 1980-1985 1.39 
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Seventh Plan 1985-1990 1.50 
Eighth Plan 1992-1997 0.97 
Ninth Plan 1997-2002 0.75 
Calculated and compiled from data from the Planning 
Commission and Min. of Finance (Economic Surveys)  

 
Consumption, Access, and Growth  

Total consumption of electric power has risen on average at about 9% annually 

since 1950 (Table 3, row 2).  However, Indian accounting of generation and sales of 

electricity are difficult to square and, on close examination, reveal disturbing trends.  The 

most troublesome fact is that a large fraction of power generated is lost enroute to the final 

customer.  In 2000-2001, for example, total power generation was approximately 500 

billion kWh (row 1), but documented sales were merely 315 billion kWh—a loss of 37%!  

Table 3 attempts to reconcile these numbers, underscoring that transmission and 

distribution losses (which include theft as well as technical losses) have grown sharply 

since 1970.  In states where SEBs have undergone reforms—discussed in more detail 

below—information uncovered as firms have had an incentive to do proper accounting 

have resulted in upward revision of these loss statistics, which would suggest that today’s 

high figures could still underestimate the true magnitude of the problem nationwide.   

 
Table 3: Accounting for Generation and Sales.  Despite an intensive review of many different data sets, no single 
accounting of Indian generation and sales is fully consistent. This table shows gross generation, which is reported 
by all generators.  (Captive generation, which does not use the transmission grid, is excluded here.)  Row 2 shows 
actual reported sales, and row 3 shows the sales as a percentage of generation.  Rows 4 and 5 show the two factors 
that should explain the difference.  Auxiliary consumption (row 4) is the in-plant use of electricity for essential 
equipment; in most countries, generators report only net production (i.e., power available to the grid), which leads 
to some confusion in comparing Indian statistics with other countries.  (A foreign IPP investor found a discrepancy 
in price projections that exceeded 5% simply due to this little appreciated detail.)   T&D losses (row 5) are reported 
as a residual, and thus they include not only technical losses but also theft.  Strictly speaking, even agricultural 
consumption (included, as an estimate, in Row 2) is unknown with any degree of certainty because most 
agricultural consumption is not metered (see Table 4); thus the true residual includes not only T&D losses but also 
agriculture.  Row 3 also includes power that is “sold” by billings that are not collected.  Rows 4 & 5 are the author’s 
bottom-up calculations (from data supplied by the Ministry of Power and the Planning Commission) and don’t 
always match other official data.  (Lack of consistency in official data led the author to deploy this bottom-up 
method.)  Importantly, T&D losses have grown significantly over time.     

 units 1950 1970-71 1974-75 1980-81 1985-86 1990-91 1995-96 2000-01 
(1) Gross 
Generation  Billion kWh 6.575 61.21 76.68 119.26 183.39 289.44 379.88 499.45 
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(2) Sales to 
final users Billion kWh 4.157 48.46 58.26 89.74 134.36 210.15 277.08 314.84 

(3) Sales to 
Generation 
Ratio 

Out of gross 
Generation 63.2% 79.2% 76.0% 75.2% 73.3% 72.6% 72.9% 63.0% 

(4) Reported 
Auxiliary 
Consumption 

Out of gross 
Generation n.a. 5.6% 6.3% 6.9% 8.1% 7.9% 7.2% 7.2% 

(5) Residual 
T&D Losses 
(incl. theft) 

Out of net 
Generation 15.8% 16.1% 18.9% 19.2% 20.3% 21.2% 22.5% 28.5% 

 
 
Table 4: Key Sectoral Consumption Trends. We see that industry’s share has declined significantly, while 
agriculture, which is highly subsidized, has grown enormously. (Calculated from Ministry of Power and 
Planning Commission data.) 

  1950 1970-71 1974-75 1980-81 1985-86 1990-91 1995-96 2000-01 
Share of 
Industry 

Out of 
consumption 62.6% 70.8% 65.8% 61.7% 59.1% 50.1% 38.0% 30.5% 

Share of 
Agriculture 

Out of 
consumption 3.9% 9.2% 13.3% 16.1% 17.5% 23.9% 30.9% 29.1% 

 

Table 5: Power consumption by sector (2000-01).  Note that the “Other” 
is a pliable category whose contents vary with Indian accounting—
variously, it has included municipal bodies, street lighting, sewage plants, 
and rural cooperatives.   

 Consumption [billion kWh] Share 
Domestic 66.99 21.28% 
Commercial 16.27 5.17% 
Agriculture 91.74 29.14% 
Industry 96.02 30.50% 
Traction (Railways) 7.19 2.28% 
Outside the state 3.91 1.24% 
Others 32.71 10.39% 
Total 314.83 100.00% 

Source: Planning Commission             (Revised Estimate) 

 

For decades, the planning process has been focused on the task of closing the gap 

between  supply and demand.  In electric power systems, of course, total power supplied 

must always equal total serviced demand (plus enroute losses).6  However, official 

publications on power supply estimate a latent demand of about 12.5% shortfall – that is, 

                                                 
6 Since electricity cannot be stored, during periods of low demand, some generators must back down (reduce 
output).  Such operating decisions should normally be made by a dispatch authority.   
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demand not met due to power outages and forced load shedding.7  True latent demand is 

even higher if power supply actually rose to the quality found in many other countries, e.g., 

if the operators had sufficient reserve margins.  

Supply in rural areas remains particularly limited.  Most agricultural supply is 

throttled with time restrictions during which all consumption in the area is curtailed.    

Prime Minister Indira Gandhi’s 20 point agenda in the 1970s included “Power For All,” 

but achievement of that goal has been measured at the village level—even where only a 

single access point exists, the whole village can be classified as “electrified.”  By this 

metric, over 87% of villages were electrified by March, 2003 (Ministry of Power 2003).  

At the household level a much bleaker picture emerges: only 70 % of urban households 

have electricity, and rural areas fare much worse, at 43.5% (Ministry of Power 2003).8  

Consumption is extremely low—three-fourths of electrified homes use, on average, less 

than 50 kWh/month.9  Theft offsets these official statistics—perhaps by a significant 

margin in agricultural areas.  For example, there are approximately 13,500,000 electricity-

based pumpsets in the country—out of an official potential close to 20,000,00 as per CEA 

estimates—but another 1,000,000 unsanctioned pumpsets hooked to illegal connections are 

probably also in operation.     

Agriculture – The bane of India’s power system 

Agriculture consumes almost one third of the power in India, yet provides less than 
5% of the revenues.  Official estimates of the subsidy to agriculture (Table 6) are based on 
the difference between the tariff charged and the average cost of supply for all users.  The 
actual subsidy, although unknown, is probably much larger—agricultural loads are remote 
and infrequent, making them perhaps 30% more expensive than other loads to serve 
(author’s estimate).  Most agricultural service is for pumping water, and most pumpsets are 
unmetered.  Low voltage systems used to distribute power for agricultural users are 
                                                 
7 In comparison, the US recently had an average power downtime of 117 minutes only, or 0.02% (Brown and 
Marshall, 2001).   
8 Some official publications state rural access as low as 31% (Ministry of Power, 2001).  Some of this 
discrepancy might be because of how households are computed, such as based on permanent home 
structures, which removes the homeless, transients, and extremely poor from the statistics.  Regardless of the 
exact number, there are hundreds of millions of people who lack electricity.   
9 Part of this may be due to poor metering. Older, electromechanical meters have a threshold below which 
they fail to register consumption.  Newer electronic meters only became available in the 1990s.   
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characterized by high technical losses (10% in some areas), in addition to typical 
transmission losses of 8%, and are prone to theft (Bharadwaj and Tongia 2003).  For 
comparison, total transmission and distribution losses in the U.S. are around 8% and theft 
is near zero.  Lack of accurate accounting allows utility to mask T&D (and theft) losses 
throughout the system by simply increasing their estimates for “agricultural” consumption, 
and thus nobody knows the true level of agricultural supply (Dixit and Sant 1997).   

Agriculture’s special grip on the Indian power system stems from its central role in 
the society.  It provides some one-third of the GDP and sustains over two-thirds of the 
population.  The dramatic famines in the 1950s and 1960s made agriculture a government 
priority.  The central and state governments subsidize many inputs (water, power, finance, 
etc.) and control (“administer”) food prices.  (In practice, much of the benefit from these 
policies flows to rich urban residents who consume subsidized food.  Moreover, it costs 
several rupees in poorly targeted policies and inefficient administration to transfer just one 
rupee to the poor (Srinivasan 2001).)  

India’s agricultural development strategy has focused on lifting yields through the 
green revolution.  Erratic monsoons, however, have required irrigation.  Gravity-fed 
irrigation with surface water has been provided nearly for free—charges are often based on 
area and crops, rather than cost, and do not even cover operating expenses (Srinivasan, 
2001).  But surface water is limited and thus most irrigation comes from underground 
using electric pumpsets.  Electricity is kept cheap, ostensibly, so that pumped water 
matches the artificially low price of surface water and so output food prices are low for 
poor consumers.   

Some states offer free power to farmers, especially when elections are close—a 
trend set by the Congress party in the 1977 state elections in Andhra Pradesh (Dubash and 
Rajan, 2001).  Across the nation, nearly all farmers are charged flat rates based on their 
reported pump capacity (horsepower) rather than actual power consumption, which has 
encouraged farmers to purchase the most inefficient (and inexpensive) pumpsets.   Overuse 
of water, soil erosion, and water saturation have followed.  Excessive power loads have 
lowered voltage levels and frequency, which burns out transformers as well as the 
pumpsets themselves—a further discouragement against any users who might be inclined 
to invest in better pumpsets.  System managers have sought to control loads by cutting the 
supply to agricultural areas, which today are often served only for a few off-peak hours per 
day.  Farmers respond by leaving their pumpsets on overnight—hoping that the power 
supply comes, leading to waterlogging, salinity, and other problems.  One study across 
several states suggests that as much as 1/3 of gross farm income is spent on electricity, of 
which the majority is due to the consequences of low quality power—such as burned out 
pumpsets and unreliable energy services (World Bank, 2001).  In addition, the flat-rate 
pricing is regressive, assisting large landowners more than smaller farmers.  There are 
indications that policy makers recognize this, but politicians cater to larger landowners as 
they are key swing voters, patriarchs who bring with them their entire community (Lal 
2003).  Across the board, farmers are politically important.  Fixing the problem will 
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require installing meters and raising prices, which is politically challenging.  (Nor is it 
logistically easy—by some counts there are 14 million pumpsets in the country.)  Some 
larger farms have exited this vicious system by installing diesel-powered pumpsets, which 
indicates the high willingness to pay by some agricultural users for reliable energy 
services, at costs 50-100% higher on a percentage of production costs basis (World Bank 
2001).    

Administered crop prices and cheap electricity have caused large changes in 
cropping patterns.  Dry areas, like the Telangana Region of central Andhra Pradesh 
(around the capital Hyderabad), where coarse grain was the traditional crop, switched to 
water-intensive rice production.  Large water withdrawals have also led to declining water 
tables—as much as several meters per year in some locations (Padmanaban and Totino 
2001)—which imposes a still greater need for lifting power.   

Rural electrification has swayed in strong political winds.  Election cycles often 

dictate rapid results—accomplished with long low voltage lines strung from substations to 

politically important areas.  Such programs have smaller upfront capital costs than an 

optimized electrification program but yield higher technical line losses and are more 

vulnerable to theft.    

 

III. Tariffs, Finances, and Budgeting: Prime Causes for Reform 
The principal problem for the Indian power system is its financial insolvency.  For 

at least three decades tariffs have been set below the actual cost of supply.  On the eve of 

the first wave of reforms in 1991 tariff recovery was barely 80%; today it is even lower 

(Figure 2).  Tariffs have risen steadily in the last three decades—during the last nine years 

tariffs have increased over 9.5% per annum even as the wholesale price index has risen 

only 7% (Ministry of Finance 2002).  Yet the “average cost of supply”—defined in official 

Indian statistics as the total expenditure by the utilities divided by total kWh sold—has 

climbed even more rapidly than tariffs (nearly 12% per year).  Since 1990 most new power 

has come from generators other than SEBs—mainly the central generators (notably NTPC) 

but also IPPs—and the long-run marginal cost of these generators is much higher than the 

average cost of the incumbent generators.  Costs have also risen at SEBs that have 

unbundled their generation companies—unbundling has forced better accounting and has 
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also required each separate business unit to be individually profitable, which has exposed 

the large internal subsidies to generators.  These unbundled utilities must now bear the 

total (average) costs of the formerly internal generators, not just the variable costs they 

bore before.   
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Figure 2: Cost of Supply and Average Tariff, 1974 – 2002.  Data from the Indian Planning 
Commission; revised estimates used for 2000-2001; data for 2001-2002 are from the Annual Plan. 

 

Consumer tariffs vary substantially across sectors (Figure 3).  Commercial and 

industrial users pay well above the average tariff even though these large users are actually 

the least costly to supply.  Households and especially agricultural users—both groups that 

are politically important—pay much lower rates.  The result is that the industrial share of 

power consumption has declined steadily, in part because of their shift to more reliable and 

(often) less costly captive power, and in part because under-priced agricultural 

consumption has skyrocketed (Table 4 and Table 5).  On average, the SEBs today lose 
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over one rupee per kWh they deliver—their average cost of supply is 3.50 Rs./kWh, and 

the average tariff is only Rs. 2.40/kWh (Planning Commission 2002).  
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Source: Planning Commission 
Figure 3: Average Retail power tariffs by sector.  Actual tariffs vary widely across the 
states; data here are averages for all of India.   

 

The implications of diverging costs and revenues are seen in the balance sheets of 

the SEBs (and their successors) where total losses are now over 1% of the GDP.  The 

losses stem from the undercharging of agricultural and household users (a gross subsidy of 

2% of GDP), which are only partially offset by the overcharging of commercial and 

industrial users or by the roughly 2 billion dollars in explicit subsidies provided from state 

budgets.  Table 6 attempts to summarize the subsidy flows, starting from the eve of the 

first wave of reforms.   

 
Table 6: Financial Status of the SEBs/Utilities.  The gross subsidies are based on the difference between 
the sector-wise tariffs and the “average cost of supply.”  Per kWh for agriculture, households, and inter-state 
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sales, the utilities lose significant money.  This leads to the gross subsidy shown.  To offset this (partially), 
states provide explicit subsidy (subventions), leaving a net subsidy.  There is also an overcharging of some 
sets of users, primarily commercial and industrial.  This cross-subsidy reduces what is defined as the net 
subsidy, leaving what is termed the uncovered subsidy.  The SEBs and utilities have other financial 
operations (non power transactions), which then lead to their formal commercial losses.   

 1991-92 1996-97 2000-01 2001-02 2002-03 
(Rs. billion)    (provisional) (RE) (AP) 

(1) Gross Subsidy to specific sectors:    
a. Agriculture 59.38 156.28 240.74 255.71 269.59 
b. Domestic (households) 13.1 42.34 99.68 108.94 116.51 
c. Inter-State Sales 2.01 2.85 3.86 2.47 2.26 

(2) Total Gross Subsidy 74.49 201.47 344.28 367.13 388.36 
(3) Subventions recd. from State Govts. 20.45 62.84 88.2 100.99 79.81 
(4) Net Subsidy 54.04 138.63 256.07 266.13 308.55 
(5) Surplus from sales to other sectors (cross subsidy) 21.73 78.49 34.35 36.15 74.99 
(6) Uncovered Subsidy 32.31 60.14 221.72 229.99 233.56 
(7a) Commercial losses (excluding subventions) 41.17 94.53 253.95 273.06 243.21 
(7b) Commercial losses (including subventions) N.A. N.A. 165.75 172.07 163.4 
(8) Rate of Return (RoR) - on Net Asset Values -12.7% -17.2% -41.8% -39.5% -32.1% 
Source: Ministry of Finance (2002)    AP = Annual Plan RE = Revised Estimate 

 

The states are obligated to provide subventions to the SEBs to cover the losses due 

to subsidies from under-charging users in particular sectors.  In practice, these transfers are 

rarely cash transactions, but rather a host of other offsets such as foregone interest 

payments to the state, electricity duties, and other payments for which the SEBs would 

otherwise be liable.  These practices vary widely across the states, but all have a common 

feature: the SEBs’ lack of viability means that the states are left with a bill that has grown 

beyond what most states are willing to pay – and has leveled at about 80-100 billion 

Rupees (Table 6, Line 3), and which is over 1% of the total Gross State Domestic 

Products.  Uncovered subsidies have ballooned (Table 6, Line 6), which has forced the 

SEBs and states into elaborate accounting tricks.  A favorite trick is to divert funding from 

state or central government intended for capital projects into operating needs.  Another 

useful trick by the SEBs involves inventing accounting numbers that seem plausible—

often involving agricultural consumption, where statistics are particularly malleable—and 

are advantageous in the subsidy shell game.   
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Still, the SEBs are statutorily required to be profitable with a 3% return on Net 

Asset Values (NAV).10  The SEBs have complied on paper with this rule by computing 

return on operating costs after the inclusion of subsidies and by excluding most new 

capital expenditures from these cash flows.  Detailed profit and loss accounting reveals that 

the SEBs are no longer even able to cover their operating costs (Table 7).   

 
Table 7: SEB's Balance Sheet.  Profit and Loss statements largely show a surplus in the gross operating 
account, which is simply the total revenues plus subsidy (from the states) minus operating costs such as fuel, 
salaries etc.  With what’s left, institutional creditors are paid interest and then subordinate state loans are 
covered (Sankar 2001).  In practice, states would often waive interest charges to help the SEBs meet the 3% 
rule; in some cases, when a shortfall persists, states lift subsidies—or SEBs show a pending subsidy that is 
never actually paid from the state—to ensure compliance with the 3% mandate.  

(Rs. Billion) 1996-97 1997-98 1998-99 1999-2000 2000-01 
Total Revenue 525.67 596.21 652.97 715.65 824.63 
Total Expenditure 445.08 532.51 619.65 721.91 827.94 
Gross Operating Surplus 80.59 63.70 33.32 -6.26 -3.32 
Depreciation 48.41 52.00 56.14 59.55 67.17 
Net Operating Surplus 32.18 11.70 -22.82 -65.81 -70.48 
Total Interest Payable 78.93 87.68 101.15 116.45 131.72 
Net Commercial Profit (+) / 
Loss (-) -46.74 -75.98 -123.97 -182.26 -202.20 

Source: Planning Commission 

 

The poor cash flow from the SEBs stems, in part, from substantial defaults by end-

users who are billed for services but then do not pay (Figure 4).  In the State of Uttar 

Pradesh, for example, 40% of the SEB’s accumulated unpaid billings were from the 

government itself (Sankar 2001).  The SEBs address this problem of arrears by delaying 

payments to their own suppliers, such as generators or the Indian Railways.  In the past, 

                                                 
10 NAV is itself an archaic baseline—an artificial accounting concept that has become the benchmark for all 
planning and operations.  Some of India’s cleverest accountants are focused on the task of meeting the 3% 
NAV rule through manipulations in subsidies or waiver of interest payments, electricity duty.  High 
depreciation rates (roughly 10% per annum, despite the long life of many assets) lead to exceptionally low 
NAVs.  Back-calculating from  
Table 6, the total NAV is estimated at only $12 billion, an exceptionally low figure given that SEBs host 
62,245 MW of assets as well as a large share of the nation’s transmission assets, and distribution 
infrastructure that delivers most of India’s 100+ Gigawatts of generating capacity.   
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SEBs could offset some of the freight charges against electricity charges, but with reforms 

and unbundling of the SEBs, the generating entity need to be the same as the one selling 

power to the Railways. As of 2001, total arrears to state-owned enterprises from the SEBs 

was 340 billion rupees, of which 110 billion was principal owed to NTPC alone 

(Ahluwalia 2001).11   
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Source: Compiled by the author from Planning Commission Data (various years)  

Figure 4: Rising Arrears to the SEBs.  This amount is approaching the SEB’s own arrears.   

 

As is clear from these tables and figures, these problems were already manifest by 

the early 1990s; regretfully, comparable data are not available to reveal how these 

problems evolved prior to the waves of reforms.  Indeed, the entire reform process has 

been hampered by the lack of proper accounting concepts let alone guidelines or 

personnel.12  Commercially-based accounting rules for the electric sector were adopted 

only in 1985 (Electricity Supply Annual Accounts Rules); such rules applicable to the 

electricity sector were never adopted as per the Indian Companies Act of 1956 (Ruet, 

2001).  Perhaps the most serious problem is that electricity accounting has been geared to 

                                                 
11 NTPC has been forced to increase its borrowings through short-term debt to cover some liquidity needs, 
hurting its return on capital. In addition, in a few cases it has assumed control over SEB assets in lieu of past 
dues (e.g., in 1995 obtaining the Talcher power plant in Orissa).  
12 Ruet (2001) found that Haryana SEB had only 10 chartered accountants, out of 50,000 employees.  Most 
accounting was done by people with less formal or structured training.   
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average costs, whereas project-oriented accounting should rather focus on the margin.  The 

SEBs, until a few states sought to unbundle them, rarely knew either their average or 

marginal costs of generation.   

When the SEBs sought to expand their capacity they had three financing options 

available – internal accruals, debt, or equity.  Until the 1970s, internal accruals were large 

enough to fund much of capacity projects—especially when the SEBs could deploy 

creative accounting and the 3% rule.  As that well ran dry the SEBs sought equity 

financing in the form of government grants—which proved to be quite limited, leaving no 

other option but debt.  Backing from the states meant that SEBs could preserve a credit 

rating needed for borrowing; state governments don’t default, since debt servicing is a 

prioritized item in the budgets (National Institute of Public Finance and Policy 2001).  

(However, in a few cases governments found it impossible to avoid equity investments 

when they needed to strengthen the books of the SEBs—for example, by converting debt 

to equity and thus relieving the SEBs of the need to make interest payments.)   

Some of the financing for expanding the power sector came from intermediaries 

created for special tasks and able to borrow on the strength of the central government’s 

repayment guarantees.  The Rural Electrification Corporation (REC) was established in 

1969 after the famines of the 1960s, with a mission to “facilitate availability of electricity 

for accelerated growth and for enrichment of quality of life of rural and semi-urban 

population.”  In practice, the REC funded many projects with only a tenuous link to rural 

electrification; it provides loans to utilities (not end-users) at or just below market rates.  

The Power Finance Corporation (PFC) was created in 1986 to augment expenditures on 

new power projects beyond the funding allocated through India’s five-year plans.  Its loans 

(below market rates, raised in part on the strength of the central government’s balance 

sheet) are channeled to central, state, and municipal enterprises.  Despite its strong 

performance, PFC can only meet a small fraction of the needs of the system.   

The dire financial situation of the SEBs (and the states that back them) helps to 

explain why the center has attempted to exert control over the SEBs and power system, 
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even though the SEBs are organs of the states and constitutionally electricity is a 

concurrent responsibility of the states and the center.  When states are indebted to the 

center (which is always the case), Article 293 of the Constitution requires the states to 

obtain central government permission before borrowing from the domestic market (Rao 

and Singh 1998).  (Until the recent financial reforms of the 1990s, the states were barred 

altogether from borrowing on the international market.)  The Center’s control over 

financing is reinforced through its dominance of the banking system, enhanced after the 

nationalizations of 1969-71.13   

In principle, the center could impose a “hard” constraint on state budgets; in 

practice, the states have expended much energy on finding ways to circumvent such 

controls, such as through diverting resources meant for capital projects and accruing 

arrears with central government enterprises (Srinivasan 2001).  In addition, political 

fragmentation in the 1990s has opened new spigots of financing from the central 

governments, leading to profligacy by the states.14 In 1955-56 the states financed 69% of 

their expenditures with in-state revenues; by 1993-94 that had declined to 55% (Rao and 

Singh 1998).  The center makes up the difference through a constitutional mechanism to 

devolve tax receipts and supply grants, Planning Commission funding for state-level 

development projects, and Ministry grants to respective state counterparts.  This pattern 

became pronounced as the states invested heavily in physical infrastructure (power, ports, 

irrigation, etc.) and social infrastructure in the1980s.  The subsidy for such services is now 

estimated at about 7% of GDP (Williamson and Zagha 2002).  While these trends helped 

                                                 
13 Rules requiring a large portion of banks’ funds to be set aside for “priority” or governmental lending, often 
below cost, effectively crowded out money for the private sector, while simultaneously buttressing the 
government’s rising public sector deficits (Williamson and Zagha, 2002).  Even then, banks were unable to 
support significant financing for the power sector.   
14 State and regional parties have become increasingly important in the last decade, as many central 
governments are coalitions built between minority national parties and state/regional partners.  This results in 
significant leverage for discretionary funding.  This reduction in the political power of the Center has also 
allowed the states greater flexibility in policy and decision-making.  In China, the abundant availability of 
central credit has been indicative of exactly the opposite outcome—when credit is loose the Chinese central 
government (which is an organ of the Communist Party, not a product of coalition forces) supplants all other 
financing sources and thus exerts de facto control over investment in the sector at the expense of the 
provinces.  See Zhang (this volume).  
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to exacerbate the financial crisis in 1991, today the fiscal situation is as bad as it was at that 

time.  Looking at overall state budgets, the revenue deficit increased from Rs. 53.1 billion 

(0.99% of GDP) in 1990-01 to Rs. 404.9 billion (2.30% of GDP) in 1998-99.  The losses 

of the 19 major SEBs increased from 5% of the state revenue receipts in 1992-93 to 6.5% 

in 1998-99 (Ahluwalia and Bhatiani 2000).   

IV. Electricity Reforms of the 1990s 
 
Reforms and Policy – Context of Change 

For decades after independence, India followed socialist policies and the 

government assumed many aspects of commercial activity—especially large projects that, 

over time, comprised a large but inefficient industrial complex.  The system sustained itself 

financially and politically through a series of interlocking rents and vested interests that 

were locked into place through a myriad of institutions and legislation.  Energy was 

typical, with the State Electricity Boards (SEBs) sharing responsibility with the central 

government and focusing, when possible, on large, visible projects such as dams.  Nehru 

declared, “Dams are the temples of modern India.”   

Although politically expedient, over time this system took a heavy toll on the 

economy.  Until the early 1980s economic growth averaged around 3.5 percent per year—

barely above the rise in population and famously branded the “Hindu Rate of Growth.”  

During the 1980s a series of policies to attract investment accelerated growth to around 

5%, and Indian central planners adopted a target rate of 8%.  This rapid rise in growth in 

the 1980s was built on a mounting debt that proved unsustainable and triggered a fiscal 

crisis.  External debt, about $18.3 billion in 1980-81, swelled to $71.1b on the eve of the 

macroeconomic crisis of 1990-91; the gross fiscal deficit of the central and state 

governments had climbed to 9% of GDP.  Adding the losses from non-financial state 

enterprises (including the SEBs), which are not included in the consolidated government 

accounts even though the government is liable for their losses, increased the public sector 
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deficit to 10.9% of GDP in 1990-91 (Srinivasan 2001).  More than one-third of the deficit 

was interest payments on already accumulated debts.   

The fiscal crisis sounded the death knell for Indian socialism.  The socialist 

combination of public investment and subsidies had been attractive to politicians who 

sought to maximize the potentials for patronage and currying favor with voters.  The crisis 

required a choice, and in democratic India most politicians opted for subsidies while 

transferring the task of capital-intensive projects such as infrastructure to the private sector 

(The Economist 1997).  In synchronicity, most political parties indicated their support for 

economic liberalization in the early 1990s—triggered by the severe financial crisis.  

The job of implementing economic reforms fell to a newly elected minority 

government, which faced the immediate task of managing the 1991 financial crisis.  India’s 

foreign exchange reserves had dwindled down to just days’ worth of imports.  Already 

inclined toward reform, the new government—led by Prime Minister P. V. Narasimha Rao 

and populated by distinguished economists, notably Finance Minister Manmohan Singh 

and Finance Secretary Montek Singh Ahluwalia—used the crisis to impose broad and 

dramatic reforms, including a sharp devaluation of the rupee and convertability of the 

current account.  Most important, the new government slowly began to unravel the 

numerous controls on private economic activity, dubbed the “license-permit-quota raj” 

(Singh and Srinivasan 2002).  They sought to attract foreign investors throughout the 

economy—an aim that extended to the power sector as well.   

Other concurrent trends aided and focused the efforts at reform.  The early 1990s 

marked an uptick in foreign investment in developing countries generally; the period also 

saw the implosion of the Soviet Union (India’s socialist idol) and the persistent rise of 

China offered an alternative to the classic socialist model of growth.  (Indians have often 

argued that China’s economic success stemmed from its lack of democracy, but the 

reformers knew that market rules and institutions, not totalitarianism, were the keys to the 

China miracle.)  
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In contrast with the “big bang” theory of reform that guided policy in much of 

Eastern Europe, India’s followed a path of gradualism (Ahluwalia 2001).  Trained on 

broad reform goals, the detailed steps required to unravel the old system were worked out 

along the way through trial and error.  A process of “reform by stealth” included tolerance 

of enterprises that evaded laws, rather than the politically more difficult task of changing 

the web of interlocking legislation that had shackled the Indian economy (Bardhan 2003).  

For example, some state governments conveniently ignored factory owners who diluted 

strict labor laws or firms that established their own (sometimes illegal) captive power 

stations to avoid the poor quality and expensive power from the state-dominated electric 

system.  

Much of the gradual structural reform focused on state-owned enterprises (SOEs) 

as they accounted for a large fraction of economic activity and were particularly 

inefficient.  In most sectors, SOEs (with the exception of oil and gas enterprises, NTPC 

and a few others) created huge losses for which the government was ultimately liable.  

From the mid 1980s—long before the financial crisis of 1991—the central government had 

attempted to improve the efficiency of SOEs by giving them greater managerial autonomy 

and increasing their access to capital, with the hope that some SOEs would become more 

entrepreneurial.  In 1991, a new tack was taken: the reformist government launched a 

period of “disinvestment,” a term politically more acceptable than “privatization.”  The 

aim was to raise revenues, in part to satisfy the IMF, which had bankrolled India in its 

moment of crisis and demanded lower fiscal deficits in exchange.  Most disinvestments, 

however, involved selling only small minority shares, which made the ventures less 

attractive to private investors.  Whole-hearted privatization only began later, around 1997, 

with the sale of controlling shares.  The Hindu nationalist BJP government, elected in 

1998, actually institutionalized this process of privatization by creating a Ministry of 

Disinvestment—despite the fact that during the bitter election it had wrapped itself in 

nationalism and criticized globalization.  A measure of the consensus supporting reform, 

and the lack of any viable alternative options, is the consistent march to a more liberal 
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economy through diverse governments and considerable public anxiety about the effect of 

reforms.  

In some quarters efforts to block the gradual reform process were successful.  Some 

industries, such as agriculture commodity trading and numerous small industries, were able 

to delay or exempt themselves from these reforms.  Moreover, the reforms touched on 

controversial issues such as labor policy and were the subject of numerous public interest 

litigations (PILs)—most of which the courts dismissed, though typically after substantial 

litigious delays.  A modest opposition gathered strength—animated by the claim that 

reform was tantamount to “privatizing profits and nationalizing losses”—but the reform 

process continued.  The changes were most dramatic for the largest SOEs, of which 

electric power was most visible example.   

1: Generation and IPPs—The 1991 reforms 
By the late 1980s the problems of the power sector were already overdue for 

remedy, but the central government had no strategy for reform and feared the political 

consequences of upsetting a delicate equilibrium of accounting transfers, shell games, and 

deception.  The state of Uttar Pradesh had explored the possibility of unbundling and 

corporatizing its SEB into profit centers, but the central government squashed the effort 

(Agrawala 2003).15  

The reforms launched under Prime Minister Rao in 1991 were animated by a fiscal 

crisis.  The remedies sought were immediate.  Thus these reformers did not dwell on the 

inefficiencies of the SEBs—which would require many years of working with the states to 

rectify—but on the immediate problem of meeting the shortfall in generating capacity that 

had been perpetuated by the SEBs poor finances.  The reform government also hoped, 

although with no actual experience in India or in most other developing countries to 

suggest that their theory was valid, that private investors would flood into the market and 

                                                 
15 The plan was outlined in the Vasant Committee Report, which later provided key inputs for Orissa’s 
reforms (per the author’s interview with former Uttar Pradesh Power Secretary and Committee Secretary, 
Pankaj Agrawala).   
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provide an efficient and inexpensive alternative to the SEBs.  A focus on private investors 

was also consistent with the reformist agenda of attracting foreign direct investment (FDI).   

It proved relatively easy to create the legal conditions needed to attract private 

investors in electricity generation.  The Electricity Laws (Amendment) Act of 1991 

changed the 1948 Electricity (Supply) Act to allow private generators to operate on a costs-

plus model with their tariffs regulated by the CEA.  Shortly after making that legislative 

change, a Government of India Resolution expanded that window to open up “electricity 

generation, supply and distribution” to the private sector (D'Sa 2002), but the only action 

seen was in generation.     

The central government set tariff rules that would be particularly attractive to 

investors, with a guaranteed 16% return on equity (after tax) and full repatriation of profits 

in dollars.  (The indices used in computing return were often not updated and were 

vulnerable to accounting tricks; in many case, investors appear to have earned well above 

the 16% rate – see Footnote 30 on pg. 48.)    

To jump-start the process the government awarded “fast track” status to eight 

projects (many with foreign participation), promising rapid clearances and central 

government repayment guarantees – which were never offered again – that would help 

assuage investors who feared dealing with insolvent SEBs (the customers for most bulk 

power).  Most of these projects—both those on fast track and the normal projects—

included a cost-plus power purchase agreement (PPA) between the operator and one SEB.  

Some of the fast track projects were approved even without techno-economic clearance by 

CEA, evidence that the government put its highest priority on seeing these projects through 

approval—almost at any cost.   

So far, only three of the fast track projects have produced power—more than a 

decade after the fast track initiative.   Boxes below highlight the diverging experiences of 

two of these projects—one built by GVK Industries (which is operating successfully) and 
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the other by Enron (which produced some power and, at this writing, now in mothballs).16  

Despite promises of rapid regulatory approval, many of the fast track projects became 

mired in controversy.  The projects were touchstones for anti-globalization lobbies who 

used protests and environmental PILs to slow approvals until investors withdrew.  

Cogentrix, the largest promoter in Mangalore Power Company, in Karnataka, finally left 

the project after years of opposition and PIL-induced legal wrangling.  Enron’s Dabhol 

project (see box) epitomized what was seen as flawed in the IPP policy and fast track 

projects in particular.  Secret PPAs and lack of competitive bidding burdened the 

Maharastra SEB with power that was much more expensive than alternatives.   

Enron’s Dabhol Power Company Project 

Enron’s Dabhol Project was seeded in the early 1990s, shortly after 1991 financial crisis, when 
Indian officials visited the US seeking investors and met with Enron.  Enron’s response was bold: 
an integrated gas based power plant (the largest in the world, in a country that had almost zero gas-
fired capacity at the time).  The Indian officials were attracted to the project as a showcase for the 
new reforms—which promised to be the largest FDI project in Indian history—and signed an MoU 
for a 2,000+ MW plant in 1992, with the Maharashtra SEB slated to acquire a 10% stake.  
Opponents within the Maharashtra government sought a World Bank opinion of the project, and a 
confidential 1993 report from the Bank claimed that project “is not economically viable, and thus 
could not be financed by the Bank” (Choukroun 2001).  Among the reservations was the concern 
that such large capacity could not be absorbed by the system and the very high cost of the power.  
CEA issued only provisional clearance on the project’s technical and economic merits in 
November 1993, but in December that year Enron nonetheless concluded a 20-year PPA with the 
Maharashtra SEB. 

A new Shiv Sena government elected in 1995 in Maharasthra filed suit to cancel the PPA on 
grounds of corruption and fraud.  For reasons officially unknown but subject to speculation,17 they 
renegotiated the contract, based on an 11-day review by a committee headed by distinguished 
economist Kirit Parikh.  Earlier, Parikh had expressed reservations about the deal, but he supported 
the project contingent upon some modifications (including price reductions and change in fuels).  
This renegotiated contract cut the tariff that Enron was allowed to charge from Rs.1.89/kWh to 
Rs.1.86 and in 1996 the Dabhol Power Corporation secured sovereign guarantees and a binding 
PPA for the plant’s full capacity.   

                                                 
16 The third project is the smallest of the three—Spectrum Power's 208 MW gas-based Kakinada Project, 
located in Andhra Pradesh and commissioned January 1998. 
17 Critics mention “special deals” as a reason, pointing out that on November 7, 1995, Enron Executive 
Rebecca Mark missed a scheduled appointment with the Maharashtra Chief Minister to meet Bal Thakeray 
(leading non-elected political figure, who controls the Shiv Sena party).  Enron also admits to spending $20 
million to “educate” the public about its project.   
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Having visibly supported the plant, the central government reaffirmed its support throughout the 
controversy—Power Minister Salve, for example, stated that halting the project would be 
tantamount to an “anti-national act. Contracts have been signed and the price of canceling will be 
very high” (Choukroun 2001). U.S. Energy Secretary Hazel O’Leary echoed support for the 
project, warning in June 1995 that  “failure to honor the agreements between the project partners 
and the various Indian governments will jeopardize not only the Dabhol project but also most, if 
not all, of the other private power projects proposed for international financing” (Bidwai 2002).   

Dabhol’s first phase began in May 1999, with power that has proved too costly for the Maharasthra 
SEB to bear. 18  The second phase never began operations, and at present the whole plant is 
mothballed as the stakeholders wrangle over contract violations and ownership—problems made 
worse by Enron’s own bankruptcy.     

Other IPP projects have resulted in more hot air than power.  While there were 

hundreds of Letters of Intent or even MoUs signed in the early to mid 1990s, most 

involved no serious investment.  Most projects with foreign investors were established as 

joint ventures, with Indian partners chosen for their ability to aid in navigating the Indian 

“system.”19  According the one SEB official, this practice was the source of some of the 

problems, with non-professional parties joining forces with genuinely interested parties.  

By August 1995, MoUs or Letters of Intent existed for 189 projects with 75,000 MW; only 

a handful cleared the next stages of approval (CEA techno-economic clearance, Ministry 

of Environment and Forests clearance, Foreign Investment Promotion Board clearance, 

Fuel Supply Linkage, Lending, and Financial Closure).  Ironically, although this first wave 

of reforms focused on private generation, during the second half the 1990s—when the 

fruits of this reform should have ripened—growth in public sector capacity was actually 

more than twice that of privately owned generators.   In addition to the obvious failure to 

attract much new capacity, this first wave of reforms yielded electricity from private plants 

that was much more expensive than the from the incumbents’ plants and even more 

expensive than power from new plants built by state-owned enterprises.  Take-or-pay 

clauses in the PPAs, high rates of return, and a contracting structure that gave upside 

                                                 
18 The assumptions about fuel and operating costs and currency rates proved to be wildly optimistic; when 
real costs were passed through, Dabhol actually charged the Maharasthra SEB as much as Rs. 7.81/kwh with 
the plant running at part load; even at full load the actual tariff charged would have been more than Rs. 
5/kwh (www.rediff.com). 
19 The JV system along with the desire to reduce exposure led to the extensive use of non-recourse project 
financing, typical of energy projects in developing countries.   
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earnings potential to investors and saddled the purchasers (SEBs) with fuel and currency 

risks were all the product of a power at any cost mentality.  

GVK Industries’ Jegurupadu Gas-fired Plant  

While Enron has been analyzed extensively, including by Parikh (1996) himself, the success of 
GVK’s 235 MW Jegurupadu project is less well documented.  According to interviews with GVK 
officers, the decision by GVK to finance the project by absorbing much of the risk itself (rather 
than through elaborate debt financing and complicated joint ventures) was key to this project’s 
relatively rapid construction and successful operation.   

Andhra Pradesh (AP) had found natural gas in the eighties, and its SEB had planned to build a 400 
MW plant.  After the central government adopted its IPP policy in 1991, AP Chief Minister M. 
Chenna Reddy encouraged G. V. Krishnareddy to undertake the project himself despite his lack of 
any prior experience with power projects.  A successful industrialist of Indian origin but living in 
the U.S., Krishnareddy established a special purpose vehicle for the power plant (GVK Industries), 
and signed an MoU in 1992 and secured CEA clearance.  Central government counter-guarantees 
and finally financial closure came only in 1997.  Long before that, GVK had begun construction 
(using a loan from IDFC); even ABB, a European turbine vendor that later took a financial stake in 
the project, delivered the plant turbine before financial closure.  This allowed the first turbine to 
begin operations by 1996.   

Jegurupadu’s levelized costs are pegged at Rs. 1.82/kWh, and its first year tariffs were Rs. 
2.1/kWh.  Low-cost natural gas is a key factor in the plant’s profitability.  It secured an allocation 
of gas from the AP government at Rs. 3,900/thousand cubic meters (about $2.3/MMBTU @ Rs. 
48/US$), leading to variable costs of only Rs. 0.86/kWh.  GVK’s PPA allows it to reach a 
negotiated rate of return by delivering power at 68.5% of its maximum theoretical load—the so-
called plant load factor (PLF).  In fact, the plant operates at about 85% PLF and thus earns 
significant extra returns for its investors.  Such returns have led to many criticisms of PPAs and 
such a role of PLF for determining profits.    

 
2: Structural Reform and Independent Regulation—A State-Driven Process  

As the central government focused on attracting private generators through the IPP 

mechanism, several states in parallel sought to remedy the crux of the problem: the SEBs.  

Their goal was to make SEBs more efficient (ideally self-sustaining) entities.  The central 

government did not have a strategy for addressing the problems with the SEBs, and no 

single idea emerged to dominate the state-level reform efforts.  In the vacuum of 

intellectual leadership, outside consultants, the World Bank, and “conventional wisdom” 

assumed a large role.  A report prepared in mid-1996 for USAID by the consultancy 
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Hagler Bailly offers a convenient snapshot of what were widely accepted by state level 

reformers as the three critical elements for state-level reforms: (D'Sa 2002):  

Independent organizations: The SEB’s would be reorganized to at least arm’s length from 
the state; in addition, independent regulatory bodies would be created.  
Unbundled functions: The previously vertically integrated utilities would be broken into 
generation, transmission and distribution entities.  
Private ownership: Privately owned enterprises would be created where possible and 
would respond to commercial incentives to invest in growth of the sector.  

We focus here on how these three central elements were put into practice.  

 

State Experiences 

Orissa: Restructuring with Privatization 
State level reforms began, by chance, in Orissa.  Like all Indian states, Orissa’s 

SEB was a money-losing venture that had become a drain on the state budget.  In 1991, 

just at the moment that the central government became tolerant of electricity reforms, 

unrelated events forced the World Bank to withdraw support for a pending hydropower 

project in Orissa.  The Bank made further assistance for power projects conditional on 

structural reforms in the state and faced no opposition from the central government, which 

in an earlier era might have claimed that such conditionality was interference in its internal 

affairs.  In most other states such reforms still might have been politically toxic because 

any serious reform would require tampering with agricultural tariffs; in Orissa, however, 

the agricultural load is relatively small.  

 

To unlock the Bank’s support, in 1995 the Orissa cabinet approved an agreement 

between the World Bank and Orissa SEB (OSEB) entailing (Rajan 2000): 

≤ Unbundling and corporatization of OSEB; 
≤ Privatization (by competitive auction) of each of the newly unbundled enterprises;  
≤ Establishment of a competitive market for generation; 
≤ Creation of a separate regulatory body that would oversee the competitive market 
≤ Reform of tariffs to allow suppliers to become financially solvent 
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The World Bank promised $350m, and the British bilateral assistance agency 

(DFID) offered $100m to help implement the plan; the blueprint and milestones for the 

reforms were drawn up via the World Bank’s Staff Appraisal Report (SAR).  OSEB was 

first split in 1996 into one transmission and distribution company (“Gridco”) and two 

generation companies (one thermal and one hydro).  By 1998 Gridco was split into a 

transmission company (which retained the name “Gridco” and remained in the hands of the 

Orissa government) as well as four distribution companies whose controlling share was 

sold the next year to private investors.  BSES, the private utility that served parts of 

Mumbai, acquired three of four zones in 1999, with the remaining zone ultimately going to 

AES Transpower, the US multinational (who was initially not interested in this venture).  

AES also took a 49% stake in the thermal generator.  

By the time these private owners took over, the financial situation of the enterprises 

had worsened.  Gridco suffered from both liquidity and solvency crises, as the power it 

bought from the generating companies was more expensive than before, while it couldn’t 

fully pass on these costs to the distribution companies.  Through 2003, three of the four 

distribution companies were doing much worse than expected (indeed, losing money), 

although anecdotal evidence suggests that these enterprises may now be approaching 

profitability.  AES formally abandoned its distribution company in 2001—with the likely 

successor, Tata Power, awaiting legal clearance—and there are reports it seeks to exit 

generation in Orissa as well.  As the firm suffered losses worldwide, it  shifted its focus to 

the immediate task of staying afloat and plugging financial drains in its operations.  Supply 

of power to agriculture decreased from 6% in 1992-93 to a very low 3% in 1999-00 

(Kanungo Committee 2001), but it is unclear how much of this reduction was due to 

explicitly tightened accounting and controlled supply under reforms.  Nonetheless, Orissa 

gives an indicator that rural penetration might not grow under reforms—private power 

companies will not push unprofitable supply.   
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Part of Orissa’s troubles stem from the lack of investors interested in privatization.  

Initially, BSES was the only eligible bidder for the 4 zones after the Indian firm Tata (who 

serve Mumbai) withdrew its bid for the central zone (Prayas 2001).  AES was already in 

the state with its 500 MW IPP project in the Ib Valley.  With government persuasion, it 

somewhat reluctantly submitted a bid for the central zone—thus preventing a single firm 

from assuming all distribution (Mahalingam 1998).  In part, Orissa’s troubles also 

stemmed from inattention to the allocation of debts and liabilities.  In a scenario that might 

unfold similarly in other states as they reform, in Orissa transmission and distribution 

companies found it difficult to remain profitable as regulators allowed generators to lift 

their wholesale tariffs in an effort to make each link in the chain profitable—for example, 

in 1996 Orissa’s newly instituted hydro company increased its power charges five-fold 

almost overnight.    

The main reason for Orissa’s troubles, however, was the lack of realistic 

expectations or accurate baseline information on the actual performance of the system, 

coupled with the failure of the state government to adhere to its original plan for reforms.  

Investors had developed their bids on the expectation that actual losses in the transmission 

and distribution system were 39.5% (as stated by OSEB), and the investors calculated that 

they could make money through improved operational efficiency and by reducing theft—

for example, they had projected that losses would be cut to 22.7% by 2000-01.  When the 

new owners took control and applied proper accounting methods they found that actual 

T&D losses were 49.4% and did not decline as expected.  Nor did the envisioned growth 

of industrial customers—the most lucrative purchasers of power—materialize.  

Importantly, the government did not supply the expected level of subsidy to offset losses—

diverting, instead, the monies that had been earmarked for power sector subsidy into the 

state budget.  The government even failed to pay its own power bill, some Rs. 1.5 billion.  

The government sought to slow the rise in tariffs through pleadings at OERC by arguing 

that the distribution companies could achieve profitability through large reductions in 
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losses, and the OERC complied with lower tariff increases for many consumers than 

envisaged in the original plans as per the SAR.  

Andhra Pradesh: Restructuring without Privatization 
Only shortly after Orissa began its reforms, Andhra Pradesh (AP)—a forward 

looking state in India led (since 1995) by the technologically sophisticated and reform-

minded Chief Minister, Chandrababu Naidu—also sought to improve the performance of 

its electricity board (the APSEB).  As in Orissa, AP unbundled and corporatized the 

system (in stages from 1999 to 2000).  Unlike Orissa, AP never privatized—rather, the 

government sought to improve efficiency through the adoption of more rational tariffs and 

incentives for the state-owned enterprise to improve their performance.  As in Orissa, AP 

also created an independent Electricity Regulatory Commission (APERC).  

The first models for reforming APSEB into separate profit centers were explored 

by the 1995 Hiten Bhaya Committee, which envisioned structural reforms that would avoid 

privatization and keep the SEB as the holding company for the unbundled entities.  In 

reaction, the World Bank wrote a note highlighting options for fuller reform—notably full 

unbundling.  The AP government has steadfastly maintained that the Bank was only an 

advisor, but in practice the reforms adopted map nearly perfectly on the Bank’s advice 

(Reddy 2000).  The reform-minded government pushed rapidly with the reforms—the 

ruling party introduced a bill on April 27, 1998, suppressed opposition, and passed the 

final legislation rapidly while the opposition parties walked out in protest (Reddy 2000).   

Key to the AP model is the concept of annual revenue requirements (ARR)—in 

essence, the cost of serving customers.  APERC calculates the cost of serving customers as 

well as the difference between costs and tariff charged.  (A sidebar on Page 49 presents an 

analysis of the tariff-calculations schemes).  The government is expected to pay the 

difference as a subsidy, in contrast with the traditional pricing model in which a series of 

cross-subsidies and shell game accounting supplied the subsidy.  As in most states with a 

strong ERC (Orissa is an exception), so far the AP government has been willing to pay its 
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share.  This system is still laden with some distortions—the transmission company, for 

example, varies its bulk supply tariffs to the four distribution companies based on each 

disco’s customer mix and ability to pay.    

Compared with other states, the power shortage in AP is relatively small—mainly 

because the government has successfully pursued IPPs and non-state generation.  The 

successful GVK fast track project (see above) was in AP, and over five years the state has 

had more success than any other with IPP capacity (1,060 MW in total), in part because of 

the availability of cost-effective natural gas and in part because the AP government has 

sought to create a transparent, investor-friendly environment.   

The subsidy paid allows the distribution companies to become financially self-

sufficient only if they meet performance goals for reducing losses.  To aid the distribution 

companies in meeting performance goals, the government passed a stringent anti-pilferage 

act under which thousands have been convicted (including hundreds of SEB employees).  

By some estimates, the act alone has reduced theft by 2-3%.   

Interestingly, politicians still have control over SOE operations.  In August 2002, 

the Chief Minister announced that AP had surplus power and that farmers would now get 9 

hours of supply daily, guaranteed; by separating rural household and agricultural loads by 

phase, rural homes would get 24-hour supply.  While genuinely concerned for the rural 

masses, this move was likely made with an eye to the 2004 elections.  It has resulted in an 

annual additional loss of some Rs. 10 billion to meet the extra supply.   

The AP experience is widely seen as the “best” of all the states and is a model for 

most others.  In the central government’s rankings of states—discussed in more detail 

later—the metrics for performance largely mirror the AP experience.  (Not surprisingly, 

AP also ranks at the head of the list.)  In most states, privatization is politically and 

logistically too difficult a task—restructuring without privatization is much more feasible.   
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Delhi: Privatization with a Twist 
From the onset of reforms, Indians have been wary of privatization.  The 

experience in Orissa seemed to confirm those fears—for investors and customers alike.  

Delhi’s reforms, however, benefited from lessons learned in Orissa and offer an alternative 

model for restructuring with privatization.  

Delhi established its regulatory commission in 1999 but was unable to impose 

much change in the performance of the state-controlled utility, Delhi Vidyut Board (DVB).  

Despite being an urban area with virtually no agriculture, Delhi experienced T&D losses 

(including theft) as high as 40-45% and had a crumbling infrastructure that would require 

massive capital influx to upgrade.  These made one solution increasingly attractive – 

privatization.20   

In the Delhi model, potential investors placed bids not on the value they assigned to 

the assets but rather on a “concession” to operate the system, with the winning “bid” the 

firm that promised the largest reduction in losses.  The winners would invest in and operate 

the distribution company, earning 16% on their equity if they met their bid; if operators 

beat their targets then they would split the benefits with consumers.   Investors were 

assured adequate (or better) returns as long as they improved performance as bid.  

The regulatory commission calculates the annual revenue requirements (ARR) for 

each of Delhi’s 3 private distribution companies based on the cost of power, performance 

targets (i.e., losses), and return on equity.  The distribution companies actually pay the 

transmission company (owned by the Delhi government) a lesser amount based on actual 

collections from customers.  Over five years the ARR is supposed to match collections as 

the operators improve performance and the regulatory commission lifts retail tariffs.  In the 

interim, the transmission company would receive a large subsidy from the government.  

Running the subsidy through the transmission company would reduce the exposure of the 

                                                 
20 In addition to the three newly created private distribution zones, Delhi continues to have two special niche 
power distributors, the New Delhi Municipal Corporation (NDMC)—a municipal corporation like in 
Mumbai, but with a small distribution zone, mainly catering to politically important government 
consumers—and Military Engineering Service (MES), which caters to the Army Cantonment area.     
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distribution company operators to the risk that the government might renege on paying 

subsidies owed to the discos, as happened in Orissa.  

In some respects, Delhi may have over-reacted to Orissa’s problems.  One of the 

chief failures in Orissa was the lack of accurate information about losses.  In Delhi the 

Regulatory Commission pegged losses at 50.7%.  Since performance goals are set against 

this loss benchmark, undue returns may flow to the private operators if the original 

estimate is high.  As in Orissa, few players showed initial interest; indeed, few Indian firms 

are probably able to operate a distribution company, and few outsiders (after the AES 

experience in Orissa) seem willing to take the risk.  Foreign firms with relevant experience 

include Electricite de France, which has lost one billion dollars in the distribution business 

in Rio, Brazil, alone (see de Oliveira, this volume).  The market, for the moment, is not 

rich with investors.   Only Tatas and BSES—the same Indian bidders in Orissa—submitted 

final bids.  Tatas won the North West Delhi Distribution Company, while BSES took the 

South West and Central East Companies.   

Critics of the Delhi privatization process, including former Finance Secretary 

Montek Singh Ahluwalia, have noted a lack of transparency.  Some initial bids did not 

comply with the terms of the tender; new bids were based on negotiation rather than arm’s 

length re-bidding.  In addition, the terms are quite favorable to the private parties, with 

most unserviceable liabilities remaining with the government, and the assets were 

transferred at a 60% “discount” compared to the value computed by an independent 

consultant of the Delhi assets.   

Independent Regulation 
Although much of the attention to the state-level restructuring has focused on 

unbundling and the controversies surrounding privatization, a key innovation was the 

creation and empowerment of independent regulators.  One of the primary responsibilities 

of these new regulatory authorities is the rationalization of tariffs, making it possible for 

the electric power system to operate without the massive recurring losses.  Individually, 

key states such as Orissa made the first moves to create independent regulators.  Aware of 
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the need for independent regulation and the plethora of potentially inconsistent state-led 

efforts, in 1996 the Ministry of Power convened a conference of Chief Ministers to reach a 

consensus on a national reform strategy.  Among the many elements of their codified 

Action Plan—which included recommendations for streamlining approvals for power 

projects and increasing the autonomy of SEBs—was the key recommendation to create 

independent Electricity Regulatory Commissions (ERCs).  This led to the Electricity 

Regulatory Commissions Act (1998), which provided a legal basis for regulatory 

commissions, and allowed states that hadn’t already independently created legislation for 

regulatory authorities to establish their own ERCs.  The same Act also created the Central 

ERC with jurisdiction over inter-state electricity trade (leaving in-state matters to State 

ERCs).  The state-led efforts and then this central response culminated in the creation of a 

new class of governmental entities that have aspired to meet several key attributes. 

≤ Independence –Most of the key entities in the electric sector are powerful 
governmental bodies, such as NTPC and the SEBs, which governments themselves 
have proved unable to regulate.  True independence through measures such as job 
security and independent financing for Commissions was intended to blunt political 
interference in the operation of state-owned enterprises and, where private investors 
were present, to create a more predictable and profitable regulatory environment.  
However, the commissions were never intended to operate in a political vacuum—
they are agents who implement policy that is set by central and state governments.  
“If there is any dispute on whether a directive relates to a matter of public interest, 
the legislation is clear about the decisions of governments being final” (Sankar and 
Ramachandra, 2000).   

≤ Jurisdiction and Powers – The ERCs have been granted extensive authority over 
the power sector.  Their rulings can be challenged only in the highest courts of the 
land (high courts in states, or the national supreme court).  The core functions of 
ERCs include setting of tariffs, monitoring quality of service, adjudicating disputes, 
enforcing licensing conditions, monitoring compliance and redressing grievances 
(Sankar and Ramachandra 2000).  In addition, they are also empowered to provide 
advisory services to the government or other entities within their jurisdiction.   

≤ Constitution and Qualifications – the ERCs are meant to be professional bodies, 
and Members must be senior professionals from technical and other fields at least 
55 years of age and are eligible to hold office for five years (or to age 65).  SERCs 
(composed of 3 members), and the CERC (5 members) are selected by committee, 
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and members may be removed only in exceptional circumstances with proceedings 
akin to impeachment.   

 

In practice, the rules that govern the ERCs—enshrined in the 1998 Act—have 

made it difficult to realize these three attributes.  First, judicial review of decisions has 

been necessary to ensure that the ERCs are subject to some oversight, but it has also 

exposed the ERCs to the delays and uncertainties that are intrinsic to India’s unpredictable 

and backlogged legal system.  In interviews, officials in the regulatory commissions have 

commented that the legal framework bogs them down, with some of them spending “half 

their time preparing for or in court.”  The Indian Courts are viewed as impartial (though 

often activist), and there is growing evidence that the courts ultimately support the 

independent, powerful role of the ERCs.  The Supreme Court has vacated most stays 

issued by lower courts, and in a landmark October 2002 case the Indian Supreme Court 

overturned a West Bengal High Court ruling that had undermined a key state ERC tariff 

rule.21  Judicial review is limited to jurisdiction and legislative authority; nobody has the 

authority to review the substance of the ERC decisions.  Nonetheless, the courts are an 

attractive venue for stakeholders who seek delay.  For example, NTPC recently took 

CERC to court over new guidelines that would reduce the charges that NTPC could pass 

through to its customers and also raised the required availability of NTPC’s generators, 

which in effect cut NTPC’s growth projections in half.22  A new Electricity Act passed in 

2003 (discussed in more detail below) creates special tribunals that are likely to increase 

                                                 
21 The West Bengal case is important because it reaffirms the authority of the regulatory commissions.  
However, the particular ruling at stake in that case was bizarre—a mandate in the name of “tariff 
rationalization” to charge all consumers an identical tariff of Rs. 3.9/kWh.  The intent of the regulatory 
commission seems to have been removal of rampant subsidies, but that objective is not achieved with 
identical tariffs—the cost of service varies across user classes and thus a subsidy-free tariff scheme should, 
also, allow for variation in tariff.  To undo this strange mandate from the regulatory commission, the West 
Bengal state legislature is creating legislation that would formally allow cross-subsidies. 
22 CERC raised the required plant availability for NTPC from 70% to 80%, while simultaneously reducing 
the allowed depreciation rates from 7.84% to 3.6% and the allowed O&M escalation from 10% to 6%.  As 
per the Ministry of Power, this will reduce NTPC’s internal resources by Rs. 230 billion over 11 years, 
forcing them to reduce their 20,000 MW capacity addition program to only about 8,000 MW (Ministry of 
Power Annual Report 2001-02).  
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oversight of the regulatory commissions and also reduce uncertainty and delay from court 

proceedings.  

In its attempts to populate the ERCs with “eminent professionals,” the ERC Acts 

fall prey to the rigid Indian hierarchy of age.  The minimum age is just enough to allow 

ERC positions to be considered a career climax job – a swansong for retirees from 

government service.  Thus typical commission members have backgrounds in government 

and the SEBs, which limits the supply of new ideas and also predisposes the commissions 

against major disruptive changes.     

ERCs also suffer from understaffing of specialist personnel.  Low government 

salaries make ERCs unattractive postings for experts with other options; a rapid rotation of 

officials seconded from government agencies such as CEA erodes institutional memory.  

To avoid loss in continuity, the 1998 ERC Act requires that a selection committee be in 

place about 6 months prior to the known retirement of a Commission member.  Yet 

vacancies are still rampant at all levels in the ERCs.  After the known and expected 

retirement of CERC’s founding Chairman, Dr. S. L. Rao, in January 2001, there was no 

replacement until April 2002, when Mr. A. K. Basu—himself on the selection 

committee—assumed the position upon retiring as Secretary, Ministry of Power.   

 
3: The Center Assumes a New Role: Consolidation and Coordination of 
State-Level Reforms (Focusing on Distribution)  

The many states that engaged in reforms followed a myriad of different paths, 

summarized for a few key states in Table 8.  Virtually all states that have pursued reform 

have started with creation of a regulatory commission and unbundling of the functions of 

the SEB into generation, transmission and distribution.  Some states such as Karnataka had 

created separate generation enterprises long before these reforms, but true unbundling did 

not begin until the middle 1990s with Orissa’s reforms.  While the state-level reforms 

always had a focus towards improving the operations of the SEBs, recent reforms have 

focused in particular on improving the function of distribution.  The central government, 
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along with many states, recognizes the successful examples of private distributors that 

operate in Mumbai and Ahmedabad,23 but privatization has proved highly controversial in 

the wake of the experience with Orissa, and most states have stopped short—they have 

created (“corporatized”) separate distribution companies but continue to operate them as 

state enterprises.    

 
Table 8: Current status of reforms in select states.  All these states—seen as the leaders of reform—have 
unbundled their SEBs.  All allow, in principle, private participation in generation; only two have actually 
privatized distribution.  States that are not considered leaders have typically created a regulatory commission 
but not done much else—in Maharashtra, for example, the state has created a strong regulatory commission 
yet has not unbundled.  Tamil Nadu also has not unbundled, and its ERC is only a year old—yet prices for 
power in Tamil Nadu are declining due to improvements in the SEB’s operations.  At this writing (late 2003) 
22 states had begun the reforms process.   

 Orissa Haryana Uttar Pradesh Andhra Pradesh Karnataka Rajasthan Delhi Gujarat 

Date of instituting Reform Act 

April-96; 
(Passed 
In 1995) 

July-97 
(date passed 

in legislature) September-98 October-98 June-99 June-00 

April 1998
 (Central 

Act) 
April 1998 

 (Central Act) 
Regulatory Commission established 1996 1998 1998 1998 1999 2000 1999 1999 
Utility unbundled Yes Yes Yes Yes Yes Yes Yes pending 
Separate distribution companies established Yes Yes Yes (partial)* Yes Yes Yes Yes No 
Distribution Privatized Yes No No No No No Yes No 

Source: Planning Commission, Respective SERCs    *Urban Area of Noida only 

 

Although the focus on distribution emerged from the states, the center rapidly 

assumed a dominant role.  The difficult task is not to explain why the central government 

seized upon state-level reforms focused on distribution—indeed, the vast majority of 

independent analysis of the Indian power system showed that the biggest problems were at 

the state level, and failure to address the loss-making SEBs (in particular, theft-prone and 

under-priced distribution services) was exerting a drag on the whole Indian economy.  

Rather, the difficult question to answer is why the central government remained focused as 

long as it did on pushing increased supply as the solution, often with private players—for 

most of the SEBs, an ever-larger supply meant an ever-larger loss. 

                                                 
23 The argument that private operators are profitable and thus superior is simplistic as the private operators 
that are profitable have urban or suburban jurisdictions.   
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Through its control over financing, the central government has considerable leeway 

over the states.  Throughout the 1990s the central government did not ignore the needed 

reforms at the state level—in particular in distribution—but its efforts proved ineffective.  

It, often through the regulatory commissions, set broad, sweeping mandates such as 

universal metering and universal service, and offered no strategy for achieving the 

exhortative goals.  Starting in 2000, shortly after the Central Electricity Regulatory 

Commission commenced operations, the central government focused its goals on a series 

of measurable outcomes, and it backed the effort with a new funding mechanism in 2000-

01—the Accelerated Power Development and Reform Program (APDRP)24—that rewards 

the states with the best performance.  The prime mover behind APDRP was financial.  

Ever more strapped for cash, the SEBs found themselves unable fund distribution upgrades 

from their own resources nor able to borrow from financial institutions; only the central 

government had the resources and incentive to fill the void.  

Funding associated with APDRP is extremely high—about Rs. 35 billion for Fiscal 

Year 2002-03, half in grants and half in loans.  In addition, governmental or quasi-

governmental financial institutions provide an additional Rs. 35 billion.  The result has 

been a substantial flurry of activity by utilities, contractors and consultants who see these 

funds as the means to improve their power systems.  APDRP transformed the political 

economy of reform, lifting short-term obstacles of financing and offering visible carrots to 

actors within the states who sought reform but faced political opposition.  

As of middle 2003, the central government had signed Memoranda of 

Understanding (MoUs) with 22 of India’s 28 states—in each, the state pledges a 

commitment to creation of a regulatory commission, full metering of electricity supplied to 

final distribution rings, timely payment of subsidies and other key actions.  In return, the 

central government supplies increased output from central power stations, financing, 

upgrades to inter-state transmission lines and sundry other benefits.  The central 
                                                 
24 This began in 2000 as the Accelerated Power Development Program (APDP).  APDRP adds a focus on 
reforms.  In addition, the Deepak Parekh Committee (2002) recommended improvements making APDRP 
more results (output) focused, and less organizationally burdensome in terms of projects.   
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government has promised to match (with funds) any savings that the states realized 

through reducing theft, which can offer a substantial windfall that can offset the political 

cost of cracking down on non-paying users.  In addition to this carrot for reforms, the 

states face the stick of the ERCs, who will set tariffs such that if the utilities do not 

improve performance, they will face operating losses, and the likelihood of not being 

bailed out as in the past (but the political reality remains to be seen).  To help guide the 

way, APDRP has also targeted several dozen distribution circles as “models of excellence” 

with full metering of all users, energy audits aimed at optimizing the system, increased use 

of low-loss (high voltage) distribution lines, and other schemes for reducing losses 

(Ministry of Power 2002).   

A keystone to APDRP is measurement and ranking of performance on a series of 

indicators related to improvements in transmission and distribution, installation of meters, 

and institutional reform, and with less emphasis on financial results.  Simple and 

transparent measures are intended to make it easier to allocate resources according to true 

performance—rather than to states that are politically better connected to the central 

government—thus creating a competition between states and, it is hoped, incentives for 

innovation.  Two ratings firms (ICRA and CRISIL) produced the first such ranking, 

published in 2003.25  Reform-minded Andhra Pradesh ranked highest; Orissa performed 

quite poorly (14th out of 26)—if not for Orissa’s independent regulatory commission the 

state would have scored even lower.   

The central government’s restructuring program includes many other aspects, such 

as efforts to invest in energy conservation through demand side management (DSM).  The 

Energy Conservation Act 2001 includes standards and regulations for efficiency, and to 

oversee efforts at boosting efficiency the central government created a Bureau of Energy 

Efficiency.  These efforts seem poised to achieve little; much of the effort is focused on 

auditing energy use, but there are no defined timetables or mechanisms (e.g., partnerships, 

                                                 
25 http://powermin.nic.in/report/Rating%20of%20State%20Power%20Sector-January%202003.pdf 
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challenge programs or financing schemes) that are probably needed to achieve 

demonstrable improvements in energy efficiency.   

The style of this newer phase of reforms is markedly different from the central 

government’s earlier attempts at reform.  There are pervasive efforts to engage a wide 

range of stakeholders through public hearings, web posting of information, and media 

outreach campaigns, although the legislation for these reforms do not actually require such 

aggressive public participation (Ahluwalia and Bhatiani 2000).  Recently the central 

government even purchased full-page newspaper advertisements touting its power sector 

reforms and success, advocating “power for all” by 2012, and noting that it had held 2100 

road shows to sensitize the public to the need for power sector reform.  

Despite the central government’s enthusiastic embrace of reform, it proved difficult 

to achieve the central goal—to supplant the incremental and scattered reforms with a 

comprehensive electricity reform act.  The central government initiated such efforts in 

2001 when a proposed comprehensive Electricity Bill; stalled in Parliament, the bill passed 

only in 2003 (the “Electricity Act 2003”).  Under this new framework, private investors 

will be encouraged in all aspects of the power system—generation, transmission, and 

distribution.  Generators will be allowed to build facilities without a license (except for 

hydro facilities, as they use the state’s water resources).  Transmission will operate under 

“open access” rules, which will allow (among other things) bulk purchasers of power to 

bypass the SEBs.  The Act leaves many critical stones un-turned.  Among them are 

transitional issues, such as cross-subsidies, wheeling of power, and captive power—the 

ambiguous matters are to be resolved by the regulators, who remain central as they control 

the setting of tariffs.  However, the new Act streamlines judicial review of regulatory 

decisions, and establishes tribunals for challenges to ERC rulings.  While it is premature to 

analyze the Act in detail or speculate on its impact, the Appendix summarizes and 

discusses key features.  In the next section, we focus on the main issues that existing 

reforms have not resolved, and which are likely to provide durable challenges even under 

the new comprehensive Electricity Act 2003.  
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Unresolved Issues 
Even as reformers have established dramatically new frameworks for managing the 

Indian power system, the many central- and state-led initiatives have left several critical 

issues largely untouched.  These are difficult to evaluate at this stage because the reforms 

themselves are so young and have barely taken effect.  Here we focus on four: (1) “cherry-

picking” of good customers and service areas, leaving uneconomic service to the 

struggling state; (2) labor markets; (3) the financial design of the system, particularly 

tariffs; and (4) the “social contract” with the electric sector, notably the supply of 

electricity to low-income households.  All four of these have figured in the reform effort 

already, yet the remedies adopted have not solved the fundamental problems.  

 
Cherry Picking and Hybrid Markets 

The Indian power system has allowed some generators to be profitable—such as 

NTPC and the IPPs that had prioritized payments, escrow accounts and other devices that 

assured payment even when most power was purchased by insolvent entities (i.e., the 

SEBs).  Reform through unbundling will create an incentive for each element in the 

chain—from generation to transmission to distribution—to achieve a profit.  This fact 

raises questions about the structure of tariffs (which we address later) and will make some 

service functions and areas more attractive than others.  “Cherry picking” of these potential 

profit centers could bifurcate the Indian power system and further erode the viability of 

service for most users.  The risks arise in two areas.  

First, nearly all the visions for restructuring the power system envision unbundled 

(in many cases, privately owned or managed) generators and distribution companies while 

transmission functions remain as a state-owned function, at least in the foreseeable 
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future.26  If the financial requirements upstream and downstream increase then 

transmission entities in the middle will be increasingly squeezed.  In principle, this 

problem can be addressed by increasing subsidies for transmission, but it remains to be 

seen whether state governments will be able to sustain the political support needed for 

subsidy, especially if they flow to an entity that is not directly supplying electric services 

to the (voting) end user.   Prioritized payments to generators were part of the policy during 

the first wave of reforms focused on generation, where they could demand escrow accounts 

to counter SEB inabilities to pay (or could even obtain sovereign guarantees).  However, 

this failed as SEB finances could cover only a small fraction of contracts under 

consideration, and there were differences over the terms of such accounts.  So far, a series 

of stop-gap measures have kept the subsidy shell game moving.  For example, after the 

March 2001 conference of Chief Ministers (the top political authorities in each state) there 

was a consensus on the need to resolve the problem of Rs. 410 billion outstanding dues 

owed by the SEBs to the various state-owned enterprises that provide fuels, power 

generation and transmission.  The Expert Group on Settlement of SEB Dues, chaired by 

Montek Singh Ahluwalia, had recommended a one-time securitization of these outstanding 

dues through the Reserve Bank of India, with half the interest and other surcharges (about 

40% of the total) to be written off (Ahluwalia 2001).  (In some of the state reforms, as in 

Uttar Pradesh, such one-time resolutions and write-offs played a keystone role.)   Such 

remedies, while useful, will not make the sector viable unless attention is put on making 

each element sustainable.  Failure to do so risks concentrating the problems in the 

transmission system; if the managers of transmission entities respond as did the managers 

of the SEBs when they faced financial difficulty (i.e., by cutting maintenance and not 

investing in expansion) then transmission will become the weak link.  

Second, cherry picking of assets and functions is already evident in retail services.  

Efforts to privatize distribution have focused on urban areas such as Chennai (formerly, 

                                                 
26 While the Electricity Act 2003 allows new entities to establish transmission systems, one cannot predict 
how competitive this segment will become.   
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Madras), Gwalior, Kanpur, and Noida (near Delhi—already privatized), following the 

logic that urban areas are more likely to be profitable and thus likely to attract private 

investors.  At the same time, distribution areas have been carved into blocks, following the 

logic that smaller units would attract a larger number of potential bidders—the Orissa and 

Delhi experiences indicated a dearth of qualified and interested parties for distribution 

privatization.  As is already evident when AES abandoned its concession in Orissa (though 

with other concerns prompting its leaving as well), investors will navigate around the 

zones that prove unprofitable—leading, perhaps, to a geographical patchwork of vibrant 

investment zones amidst a sea of chronically under-funded networks.  In addition to this 

tendency as the distribution system is restructured, cherry-picking is also under way 

through captive generation.  Most state regulatory commissions have set rules that 

discourage widespread use of captive generation by forbidding open access to the grid; 

nonetheless, captive power now represents nearly 20% of India’s installed capacity.  The 

new Electricity Law 2003 eases the rules governing captive power and could accelerate the 

bifurcation of service into large lucrative entities (who supply themselves) and smaller 

residential and agricultural loads (who are stuck in an ailing state-dominated system).  

 
Labor Markets and Human Capital 

Despite massive reforms to the economy over the last decade, labor in India 

remains highly regulated. Under the Constitution the federal government and the states 

share responsibility for labor matters and have adopted 47 federal laws and over 170 state 

statutes in this area.  Many labor rules are based on century-old legislation, and a large 

number of key labor decisions are rooted in the Industrial Disputes Act of 1947, which, for 

example, requires all but the smallest companies to obtain (rarely granted) government 

permission prior to laying off employees or closing plants (Rao 2000).   

Over decades the SEBs have built up extremely large rosters of employees who 

view their jobs as permanent government entitlements.  Prime Minister Rajiv Gandhi 

jokingly referred to SEBs as the State Employment Boards (Ruet 2003).  Labor 
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productivity, despite doubling in the last decade, remains several times below international 

norms, and the low wages do not compensate enough for this (Figure 6).  In Uttar Pradesh, 

for example, the SEB has slashed its workforce from 120,000 to 70,000 during the last 

decade—yet the US state of Connecticut serves an electric load of similar size with a staff 

of only a few thousand.  Comparisons between the state-dominated power systems and 

those in private hands reveal the distance still to be covered.  When BSES took over two of 

Delhi’s distribution areas in 2002, it acquired 1.6 million customers and 13,000 employees.  

In comparison, in Mumbai, where BSES was the incumbent private operator, only 4,500 

employees are needed to serve 2.2 million customers (approximate numbers as per 

personal communication).  

Despite efforts to make the SEBs more efficient, personnel costs have risen sharply 

in the last few years—estimated today at more than 15% of the tariff (Figure 6).  Part of 

this rise stems from states implementing pay raises in the middle and late 1990s—to levels 

even higher than the recommendations of the Fifth Central Pay Commission, which 

recommended salary increases to avoid flight of key personnel to the private sector.  

However, the same government entities that lifted salaries ignored the Pay Commission’s 

recommendation to reduce government employment by one-third over 10 years (Srinivasan 

2001).  

The lack of more pervasive labor reforms has hampered electricity reform in three 

ways.  First, organized labor has responded to reforms as expected—with strikes and 

severe opposition.  Invariably, labor’s discontent has forced compromises in which newly 

corporatized (or even privatized) entities are required to guarantee job security for a period 

of time.  In some countries the government has undertaken the politically sensitive task of 

firing workers before privatization—in order to extract the maximum price from private 

bidders—but in India the governments have avoided this task.  Not only does this legacy 

impose costs on new managers but it also hampers the ability to of the new firms to 

innovate with new technology and work culture.   
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Second, the dysfunctional nature of labor in the SEBs has been implicated in the 

rampant theft in the Indian power system.  Under-employed, under-paid, and suffering 

from low morale, often it is employees of the SEB themselves that lead the rings that 

provide illegal connections and “ignore” non-payment of bills.  Several states have 

recently enacted legislation to impose severe punishments on such employees.  In addition 

to theft, the rampant culture of dishonesty and side-dealing often leads to collusion in 

tendering for contracts and parts.  While tendering offers the greatest image of propriety, it 

often leads to ignoring new or superior technology.   

Third, the reforms have not directly addressed issues of corporate governance, 

which is partly a question of human capital in top management.  Not only do decision-

makers (bureaucrats) come from the Indian Administrative Services (IAS), even the most 

senior operational positions within the electric power enterprises usually go to IAS officers 

or other civil servants, not career power professionals. The result is resentment in the ranks 

since good performance on the job is not a prerequisite for advancement to the highest 

positions within the enterprise.  Moreover, the highly competitive and elite IAS operates 

within its own rules and cultures that might impede the development of a business culture 

in the power system; indeed, the IAS might be loath to “downsize itself” through reforms.  

The IAS system creates generalists who spend only brief stints in each job as they work 

their way up the IAS ranks.  Short-term appointments encourage projects that reap rewards 

within the brief tenure of the appointment and discourage long-term actions that can be 

undone easily by the next person in the job.  Even through reforms, a hybrid model of 

ownership and control is likely, creating difficulties for a private player who must still 

contend with government directives and whims.  This was the case in the telecom sector, 

where the telecom ministry, despite relinquishing operating control of the state-owned 

service provider VSNL to the Tata group of companies in 2001, continued to interfere with 

board decisions.   
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System Design and Tariffs 

Popular discussions of power reform in India often fall prey to the common 

misconception that reform is yielding deregulation and competition.  In reality, the reform 

process is about recasting the role (and functions) of regulation—not deregulation.  

Moreover, reforms have been most effective where they have induced better performance 

in the industry—such as through imposition of hard budget constraints, performance 

rewards (e.g., in Delhi), transparency of O&M costs, etc.—and little of that success has 

come through competition per se (Ahluwalia and Bhatiani 2000).27  Even where 

competition has occurred in partial ways—such as through auctions—the effect of 

competition itself has been limited and disappointing.  In the two states that have 

privatized distribution the number of bidders has been very low.  Even at the generation 

level—which in theory is the easiest to make competitive—competition has entered only 

through the IPP process, and many generators negotiated their power purchase agreements 

without bids.  (Only after 1995 did the Ministry of Power mandate competitive bids, but 

even that mandate applied only to plant construction agreements and not the wholesale 

market (“power pool”) for electricity.28  What is emerging is a hybrid system, with not 

only government and private participation, but also one with elements of both free markets 

as well as a regulated system that is anchored (loosely) in the concepts of cost recovery 

regulation.   

Although a truly competitive system may be the end state, for now the reform 

process in India is yielding a system closer to a “single buyer” model, with the 

transmission company at the center.  In addition to the concerns raised earlier about the 

viability of the transmission companies at the center of this model, perhaps the greatest risk 

is that the financial structure of this industry remains unviable.  Above we have raised 
                                                 
27 Even with the new Electricity Act 2003—which aims to increase private participation and competition—
issues of market power have not been addressed adequately, except by allowing new entrants to compete. 
28 Attempts to create a market, such as through the Power Trading Corporation (PTC)—the SOE established 
in 1999 to “correct the distortions in the market”—have been very modest in their impact.  This will remain 
the case while supply lags demand.   
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some concerns about that model, which could lead to transmission companies that exploit 

their monopoly position (as is evident today in some areas)29 or (more likely) get squeezed 

if the political process is unable to sustain the subsidy needed to make transmission viable.   

The fundamental problem with the emerging hybrid single buyer model is that the 

rules that govern power transfers do not correspond with a normally functioning power 

system.  The government sought to remedy the shortfall in power production not only by 

encouraging (private) investment in new generators but also boosting the low load factor 

for existing plants.  The cost-plus regulatory system had allowed generators to recover 

their capital costs and pass through operational costs, and thus few had an incentive to 

focus on performance.  New rules in 1992 set standards for plant load factor (PLF), which 

is the fraction of time that the plant is generating power, and created rewards for plants that 

beat the benchmark PLF.30  The policy was quite successful in that regard—for all types of 

generators, including the SEBs—as seen in Figure 5.  Some of the rise in thermal power 

PLF shown in figure 5 is the consequence of a corresponding decline in hydropower PLF, 

but most reflects plant improvements and, especially, construction of new plants at the 

SEBs, where the incentives are strong to run internal plants rather than purchase costly 

power imported from central generators.   

 

                                                 
29 Many transmission companies charge a significant markup for transmitting power; e.g., in Andhra Pradesh, 
the markup is on the order of 25% (compared to a US markup ~10%).  Some of this is structural, as many of 
the assets of the SEB migrate to the transmission company during the process of unbunding—for example, in 
the “unbundled” structure of Andhra Pradesh, the CEOs of the state-owned distribution companies report to 
the CEO of the transmission company.   
30 Generator tariffs were based on the K P Rao Committee (1990) which—trying to improve load factors—
proposed measures to move towards what were termed performance-based ratemaking, consisting of a two-
part tariff: fixed costs – recoverable if the generator performed at a normative load factor, and variable – as 
per actuals.  They advocated returns (on equity) as Reserve Bank of India (Central Bank) rate plus 5%, then 
totaling 16%.  However, despite falling bank rates, the allowed returns for generators and transmission 
companies have become fixed at the original 16%, and this figure has become embedded in decision-makers’ 
plans and targets throughout the power sector.  In reality, this costs-plus model can lead to significantly 
higher legal returns—through leverage, flexible financing, etc.—witness the very high returns of PowerGrid 
and NTPC today, even though both enterprises operate (in principle) within a regulated rate of return context.  
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 Figure 5: Plant Load Factor (PLF) of thermal plants.  Central plants are those of NTPC; private 
plants are the IPPs as well as the plants controlled by privately owned distribution companies (e.g., Tatas in 
Mumbai); state plants are those of the SEBs. 
 Source: Planning Commission data 

 

Unfortunately, this “bonus” return on equity for high PLFs drove many generators 

to ignore despatch orders since the reward from boosting output was substantial.  One 

major grid collapse affecting all of northern India was due to the over-frequency that 

occurs when power supply exceeds demand as generators do not back down as required.  

Strangely, some Indian planners appear to consider 100% PLF as a theoretical maximum 

goal, treating normal backing down during off-peak periods as “unplanned outages.”31  In 

fact, there are limits to how much PLF can rise, since there will always be off-peak periods 

when capacity is not required; indeed, over-frequency is commonplace in India at night 

when loads are low but plant operators run their generators nonetheless to get the reward 

from higher PLF.  In an optimized power dispatch system there are plants of various 

types—baseload, mid-load, and some peaking plants—and the PLFs should vary with the 

purpose of the plant.  Unfortunately, the Indian system of the 1990s was designed as if 

                                                 
31 “The gap between the plant availability and plant load factor (PLF) indicates that though the plants are 
available at 80% of the time, they are forced to back down in some of the states, particularly in eastern 
region, during the off-peak hours due to lower demand. Efforts need to be made to address this issue and 
utilize the plants optimally.” Planning Commission (2002).   
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every generator would be operating at the same benchmark PLF, 68.5% (previously 

62.8%).  India’s planners don’t properly utilize load-duration curves to help choose type of 

fuel or load factor when establishing contracts.  (However, Indian load curves are 

artificially flatter—less peaky—than many other countries with large non-industrial loads 

because supply curtailment is imposed on agricultural loads (“rostering”), typically when 

other loads are peaking (i.e., morning and late afternoon); there is also significant load-

shedding.  )  There are also no tariff parameters for ancillary services (like reactive power, 

frequency control, etc.), or even for time-of-day tariffs.  Virtually all kWh are treated alike, 

regardless of grid conditions.   

To decouple returns and actual generation, CERC is instituting Availability Based 

Tariffs (ABT) for bulk power from central generators.  The system is similar to capacity 

payments that have been a central part of reforms in other countries, such as Argentina, 

and a primary objective (along with increasing plant availabilities) is to prevent over-

generation as occurred under PLF-centric tariffs. Under the ABT scheme, generators and 

consuming utilities must commit, in advance, to certain levels of supply and demand to 

maintain grid discipline.  This new system is not ideal—generators have ways to game the 

system (as they did for PLF rules).  Moreover, the normative availability parameter itself is 

not an ideal metric as most new plants have high availabilities—non-SEB generators such 

as NTPC show ~90% availability (they counter that the high availability requirement 

decreases their earnings).  While the impetus came from an ADB consultant in 1994, the 

ABT draft circulated for many years until January 4, 2000, when the ABT Order was 

issued.  Still, many affected stakeholders (including NTPC) didn’t comment on it until 

after the rule was adopted—and NTPC’s commentary took the form of a lawsuit!  ABT 

was created with operational efficiencies in mind, but it might provide a useful starting 

point for structural changes in the system.  Firm day-ahead commitments for power needs 

might be the first step towards creating a market that follows the load curve and rewards 

suppliers accordingly.   
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At the intersection of system design and regulation of tariffs, numerous defenders 

of the old system have found it to their advantage to confuse average costs and marginal 

costs.  Many experts, such as Sankar (2002), have argued that resources such as old 

hydropower plants should be dedicated for special users—a convenient argument for the 

defenders of low tariffs for farmers.  These old plants have long paid their capital costs and 

operate with very low marginal costs.  Failure to focus on marginal costs in planning and 

pricing sends misleading signals to the consumers about the real cost of power, 

encouraging over-consumption and discouraging efficient investment in new, efficient end-

use equipment.  Data on average costs are pervasive in annual reports (the so-called 

“average Cost of Supply”); marginal costs receive little attention.   
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Analysis of APERC Tariff Order 2002-2003: The Importance of Tariff Philosophy 

APERC defines so-called “Cost to Serve” (CTS) rates (Table 9), which are its calculations of full-
cost tariffs across the various sectors. 32  Actual tariffs charged are different (lower), and the 
difference is covered by explicit subsidies (supplied by the AP state government) and some 
allowed cross-subsidies.   
Table 9: APERC's Cost to Serve for Consumers and Retail Tariffs by Category.  This doesn’t show 
some user classes such as non-Industrial high tension (“HT”) consumers.  Retail tariffs increase with level of 
consumption from Lo to Hi, so averages are also shown here.  Most tariffs are inefficient—rates for the 
consumers that are most costly to serve (e.g., agricultural and rural) are substantially lower than those that are 
easier to serve.  Data here include averaged capacity and flat rate charges, as applicable. 
                        Avg. Tariff 
          Cost to           Retail Tariff       as % of 
       Serve [CTS]   Lo    Hi     Average   CTS 
          [ps/kWh]     [ps/kWh]     [ps/kWh]     [ps/kWh]  
  Domestic (“LT1”)   410  145  550  230     56% 
  Commercial (“LT2”)  338  395  700  578   171% 
  Industry (“LT3”)   269  395  395  411   153% 
  Small craft “cottage” industries  

(“LT4”)   316  180  180  188     59% 
  Agriculture (“LT5”)    238        flat rate       flat rate      31          13% 
  Local (“LT6”)   295  156  460  250     85% 
  General (“LT7”)   312  400  400  400   128% 
  Industry (“HT1”)   244  371  371  376   154% 
  Railways (Traction)  226  460  460  460   204% 
Source: APERC Tariff Order 2002-2003 

Commercial tariffs are much higher than the “cost to serve” while the agricultural and domestic 
tariffs are much lower.  Moreover, these cost to serve calculations themselves are skewed through 
confusion of marginal and average costs.  By making strong (but untenable) assumptions on 
coincident demand, cheap hydropower is assumed to be available for agriculture while more costly 
thermal power is dedicated to other consumers.  (In fact, the high load from agriculture—despite 
the fact that most of the agricultural load occurs at night—makes this argument untenable.  Late 
2002 figures from APTransCo indicate that the night (i.e., mainly agricultural) load is as high as 
98% of the daily peak!  In addition, the Cost to Serve numbers seem low, given preliminary 2001-
02 average Cost of Supply figures for AP of 361 ps/kWh.  The Tariff Order also allows for a very 
limited “reasonable return” for the distribution companies based on their annual revenue 
requirements; if the 16% return on equity that private companies expect were included then final 
tariffs would be much higher.   
 

                                                 
32 The calculations for Cost to Serve are based on a study by SNC-Lavelin International Inc., Cost of Service 
Study for Distribution in Andhra Pradesh, which was presented to AP Transco in January 2000 
(Ramachandra, 2003 (in press)).   
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Many observers assume that reform will cut costs and lead to lower tariffs.  In fact, 

the fundamentals in the industry point to the opposite conclusion for at least two reasons.  

First, the SEBs are increasingly purchasing power from non-SEB generators, and these 

new power purchases are more costly than the incumbent SEB supply (Figure 6)—in part 

because new fuels (esp. gas and liquid fuels) are more costly than the predecessors and in 

part because the non-SEB suppliers demand (and obtain) a return on their investments 

whereas the SEBs, as we have amply shown, did not.  (The bulk of this non-SEB power is 

from NTPC, but NHPC and other central generators like Nuclear Power Corporation play a 

substantial role, and IPPs are increasingly important over the period.) 
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Source: Planning Commission (2002) 2000-01 – Revised Estimate; 2001-02 – Annual Plan 
Figure 6: Cost of service: the SEBs’ perspective.  Data are drawn from statistics supplied by SEBs, which 
show detail for personnel (“Estt. and Admin.”) and other costs incurred at the SEBs themselves.  The category 
“Power Purchase” embeds all expenses passed on by non-SEB generators (i.e., fuel as well at O&M and 
personnel).  Because of such accounting, we cannot determine the cost of generation for electricity, or the total 
labor costs.  Generation is at least equal to Power Purchase plus Fuel, which is the baseline used for the tariff 
exercise presented below.  While labor costs have grown by over 50% in 5 years (on a normalized basis of 
paise/kWh), the greatest increase has been for Power Purchases, which have grown by over 150% (while only 
increasing from 46% to 64% of net availability).  .  .   

 

Second, and closely related, is that greater transparency and unbundling of the 

functions of the electric power system will reveal fully the need to lift tariffs so that each 
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link in the power chain (generation, transmission and distribution) is viable.  New central 

power plants (e.g., NTPC) and IPPs typically supply power at about Rs. 2.0 to 2.2/kWh.33  

Figure 7 summarizes the major expenses in the system and the possible effects of reform.  

(It is the first disaggregated accounting presented in literature; Indian data are not 

organized in a way that makes the costs at each link in the power chain transparent.)  The 

top panel shows the situation today, and the bottom shows a hypothetical future.  In that 

future, generation costs decline slightly (from 2.31/kWh down to Rs. 2.2/kWh) due to 

greater economic efficiency.  Distribution losses decline sharply, due to our assumption 

that APDRP and other programs will have a substantial effect—by our estimate, 

distribution losses will decline from an unknown value today (estimated at 22%) to 12% 

(7% technical and 5% theft).  Transmission losses remain constant.  Despite higher 

technical and economic efficiency, the final price of electricity rises from Rs. 3.50/kWh 

today to almost Rs. 3.75/kWh.  This increase of nearly 10% is primarily because the 

unbundled utilities must, by statute, be profitable.  Most rates of return assure a 16% return 

on assets, with valuations determined by external consultants or accountants.  (The final 

retail cost could rise even further if privatization raises valuations—in the past, 

privatizations have valued assets at very low levels.)  These prices would be extremely 

high—with 2003 exchange rates, about 7.78 cents/kWh, which is higher than the average 

US retail price of 6.66 ¢/kWh (1999 value, excluding end-user taxes).34   

                                                 
33 This is a levelized estimate; typically, front-heavy tariffs that allow early recovery of capital costs are 
higher in the initial years.  These costs are higher than in the U.S. (estimated at around Rs. 1.8/kWh at late 
2003 exchange rates), despite the higher environmental standards in the U.S.  Some of the difference stems 
from Indian policies and financial conditions, such as import duties and the higher cost of capital in India.   
34 As per US Energy Information Administration data the average of 6.66 cents/kWh was based on industry 
paying 4.43 ¢/kWh, residential 8.16 ¢/kWh, and commercial 7.26 ¢/kWh. 
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Figure 7: Current and Future Cost of Power: the Consequences of Unbundling.  In this simple model, 
electricity from generators is transmitted to a distribution entity (with losses in transmission) and then to final 
customers (with additional losses in distribution).  Boxes above each arrow show the cost after that link in the 
system (e.g., Rs. 3.50 is the average cost of electricity that is supplied by the distributors today —the average 
tariff is only Rs. 2.40/kWh).  The percentage markups for transmission (CTr) and distribution (CD) are 
estimated from the operating costs and required return on investment and are in addition to physical losses 
due to transmission and distribution.  .  For the present case, transparent accounts for all generators do not 
exist; our estimate (Rs. 2.31) is the sum of the “fuel” and “power purchase” line-items in SEB books (and is 
thus a lower bound), and Rs. 3.50 is the average retail cost today.   For the future, the figures include 
estimates of the impact of reform (see main text).  Future estimates, of course, are hypothetical—but the 
operating costs for transmission and distribution, as well as loss levels, are plausible (and actually lower than 
sometimes seen today in the case of CTr).   

 
 “Social Contract” 

Each chapter in this book is examining the impact of the electricity reform process 

on the “social contract”—the relationship between the electric power system and 

protection of the environment, investment in innovation, and provision of modern power 

services to low-income users.   

Environmental considerations have not played a major part of Indian reforms, 

although the net effect of reforms has probably been positive for the environment.  Reform 

is probably reducing losses in the power system, which will lower emissions per unit of 

energy actually delivered.  In generation, reform is probably encouraging the construction 

of more efficient plants.  Critics have complained about the environmental consequences 

of IPP projects—even filing lawsuits to halt IPPs—but these modern plants are better 

designed and have lower emissions than vintage plants.  A major improvement for the 

environment is found in the rise of natural gas—a trend that is due to many factors largely 

unrelated to reform, such as new gas finds and exogenous improvements in gas-fired 

generation technologies.  Incentives for IPPs have, to some extent, accelerated the shift to 

gas as private investors favor the lower capital costs and more rapid recovery of investment 

that is typical of gas-fired plants.   

The reforms also have limited focus on technological innovation.  Worldwide, there 

are concerns that deregulation limits the ability to engage in R&D as the costs can no 

longer be passed on to ratepayers as before.  In India, of the major electric utilities only 
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NTPC has a significant outlay for R&D; in addition to its own in-house research it is a 

member of international research consortia such as the US-based Electric Power Research 

Institute (EPRI).  The SEBs have virtually zero R&D budget.  This is detrimental to not 

only long-term operational efficiency, but even hampers rapid uptake of complementary 

technologies in the short term, such as high voltage distribution lines, low-loss 

transformers, etc.  The SEBs have virtually no experience at the frontier of technology.  

The central government instituted the Central Power Research Institute (CPRI) to 

undertake R&D for the power sector, but this body receives little direction from the 

distribution utilities (unlike EPRI, which is funded by member utilities).  CPRI’s limited 

budget leads it to focus much of its research effort on transmission and a few other tasks.     

 

 

Low Power Quality – A Hidden Cost for Consumers 

Power quality in India is abysmal, and even the norms are somewhat lax – based on the Indian 
Electricity Rules of 1956.  For low-voltage (retail) consumers, voltage is allowed to deviate by 6% 
while the frequency is allowed to deviate by 3% – normal operating ranges have been from 48.5 Hz 
to 51.5 Hz, although the new Grid Code (2002) implores operators to try to stay within 49 Hz to 
50.5 Hz.35  Although these deviations seem small, they wreak havoc with electrical equipment such 
as motors—indeed, agricultural pumpsets have failure rates as high as one or more times per year, 
imposing high implicit costs on farmers (who in turn impose high costs on the SEBs through over-
use of under-priced power).  In practice, voltage drops at the end of long rural feeder lines can be 
more than 20%, and frequency can dip by more than 4%.  Consumers have responded to these 
problems with massive investment in power stabilizing and correcting equipment, especially for 
modern electrical and electronic equipment—another costly imposition of the power system on 
Indian society.   

Not only do the reforms fail to address issues of costs, which relates to 

affordability, they do not directly address the issues of fairness and access.  Today’s 

supply of power is inadequate, and there are frequent black-outs, brown-outs, and 

scheduled load-shedding.  How is triage to be determined, and to what extent are cross 

subsidies fair (let alone efficient)?   

                                                 
35 In contrast, US norms are to maintain frequency within 0.02 Hz, and UK norms are for 0.2 Hz deviation.   
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Recognizing that only 43.5% of rural homes have access to electricity (Ministry of 

Power 2003), there has been a new policy directive: “Mission 2012: Power for All.”  The 

mandate is for the village level initially (by 2007), but all households by 2012.  The former 

appears much easier to achieve (over 87% of villages are electrified), especially through 

the use of off-grid distributed technologies.  There are moves to modify the definition of an 

“electrified” village to require at least 10% of the homes be electrified (Ministry of Power 

2003), which would make electrification statistics more meaningful.  The plan for 

achieving these targets will rely on upgraded infrastructure and schemes like Kutir Jyoti—

free subsistence level connections, i.e., a single light bulb—which have thus far provided 

over 500,000 connections.36  However, these visions appear to be disconnected from the 

effort to assure financial solvency through SEB reform; indeed, there are few indications 

how such goals could be realized without further worsening the finances of the utilities or 

enormous government outlay.  As Orissa has shown, reforms might hamper efforts to 

increase rural access—private players have little interest in loss-making customers.  The 

World Bank says India should meter all consumers, and make the “haves” pay for 

electricity.  How can means-based testing be done, given only a few percent of Indians pay 

income taxes?  How can electricity be made affordable for consumers?  Perhaps the long-

term aim of overall economic growth, like seen in China, is the only answer.   

 

Conclusion 
The Indian power system has undergone widespread reform since 1991 as many 

factors converged.   Not only was there a worldwide trend towards reform and 

deregulation, India's shortfall in capacity could not be met by governmental expenditure.  

Initial attempts at increasing capacity without reforming the underlying SEB structure 

proved to be a failure, necessitating reforms to disassemble the SEBs and empower 

independent regulators.  The states were given free rein to choose their modes of reform—

                                                 
36 In most states, if a consumer needs a new connection, they have to pay non-trivial connection fees if the 
lines need to be extended.  Such charges vary by state.   
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with some choosing to privatize distribution, some simply unbundling the SEBs, and 

others keeping the SEBs intact while adopting organizational reforms aimed at improving 

economic efficiency.  There has been a large variation in the performance of the states and 

reforms alone do not indicate success in terms of loss reduction or efficiency.  For 

example, the state of Tamil Nadu implemented few structural reforms to its SEB, until 

recently, yet has been successful in bringing down tariffs while also reducing losses.  The 

main factor in explaining outcomes is the ability of the state governments to implement 

reform (or operational improvement) plans and the strength of their institutions.  

Governments with weak institutions have performed poorly even when they had ambitious 

reform plans—as in Orissa.  Governments with strong institutions and sustained 

commitment to reform (e.g., Andhra Pradesh and now Delhi) have fared much better.   

Early reforms focused on IPPs, but through the 1990s the main supplier of new 

electricity has been the wholly state-owned NTPC.  Indeed, throughout the reforms the role 

of the state did not diminish significantly; rather, the main change in the state’s role was in 

separating key functions (e.g., setting tariffs) from the politicized ministries and SEBs and 

handing them to regulators.  The role of the private sector remains quite limited; in general, 

performance in the sector has improved (in some states and segments of the power system 

the improvement is dramatic), but most of the improvements stem from transparency and 

rationalization of charges and incentives rather than overt introduction of private operators.  

In part, private operators have been hobbled in their efforts to introduce more dramatic 

improvements in operations by political deals that are struck at the time of privatization 

precisely to prevent private entities from attaining efficiency at the expense, for example, 

of SEB workers. Most improvements have come from the state enterprises themselves.  

Privatization of distribution has been quite limited (2 states only).   

Unfortunately, the reforms fail to address fundamental issues.  The average tariff 

remains far lower than the average cost to the utility, and any reasonable estimate for the 

improvement in recovery of billed tariffs and reduction in losses alone will not align 

revenues with costs.  Tariffs must rise, and not simply for the industrial and commercial 
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users who have been the financial lifeline for the SEBs.  In recent years, regulators have 

resisted large increases for such users, and the new Electricity Act (2003) makes it easier 

for them to “exit” the system through greater use of captive power.  Central and state 

regulators operate with a clear mandate to rationalize tariffs, but political interference, 

system inefficiency, and consumer inability to pay hamper their efforts.   

To date, reforms have increased the average costs at the SEBs at a rate higher than 

the increase in revenues, primarily because reforms have forced a shift to greater reliance 

on non-SEB generators whose costs include commercial rates of return.  New generators 

have long-run marginal costs that are higher than the costs SEBs saw in the past, and we 

estimate that reforms in distribution and transmission (regardless of whether these 

functions are privatized) will also force a rise in tariff by nearly 10% in order to meet the 

statuatory profitability.  A financially sustainable system must have higher end tariffs, even 

once one includes expected improvements in operation due to better management.   
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Appendix - Electricity Act 2003 
The Indian government passed the Electricity Act 2003 in April (details available at 

the Ministry of Power website: powermin.nic.in).  The Act, long in making, aims to change 

fundamentally the power system through greater private sector (competitive) participation.  

Driven by the central government, it supplants many of the earlier laws.  Considering its 

vast scope, it was passed in spring 2003 with surprisingly little debate.   

The Act does not directly establish a power market; rather, it encourages regulators 

to come up with markets for power trading (Section §66).  It also doesn’t give details on 

how this is to be achieved (e.g., roles for Independent System Operators).  It removes 

licensing requirements for generation (except hydropower) and requires transmission 

companies to provide non-discriminatory access to their system.  It allows captive and 

standalone power, including dedicated transmission lines, especially for rural areas (§9).  

In a further attempt to improve service in rural areas, the Act removes licensing 

requirements and encourages creation of cooperatives, non-profit societies, user 

associations, and other rural distribution entities who will be allowed to buy bulk power 

(thus bypassing the SEBs).  

Regulators would set many of the tariffs, but the policies would be set by the 

Central Government, in consultation with State Governments and Regulatory Authorities.  

A long-term National Electricity Plan—as per the National Electricity Policy—would be 

issued once in 5 years (§3).   

Regulatory commissions would be allowed to license transmission, distribution and 

electricity trading for periods up to 25 years—in an attempt to empower regulators to 

create the conditions for a market.  The bill seeks to limit monopoly powers, in part by 

requiring advance approval for sales, mergers, and takeovers of entities within the same 

jurisdiction (state) and in part by stating no licenses would be exclusive within a region.  

Of course, the bill allows grandfather licensing for existing SOEs.   
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At an operational level, the Act supports the existing Regional Load Despatch 

Centers (RLDCs), but envisages a national LDC.  However, the actual implementation of 

orders would take place through lower level State Despatch Centers, still to be 

established—the operational relationship between the many levels of dispatch is uncertain 

and could prove quite troublesome.  

The regulatory bodies remain in charge of tariff decisions (bulk and retail) and have 

a firm mandate to reduce the required subsidies and cross-subsidies and various special 

surcharges that are pervasive in the power system today.  However, the Act recognizes that 

these cannot be removed overnight, and empowers the ERCs to make decisions on 

appropriate surcharges and fees for wheeling and captive power transmission.  The Act, 

perhaps to encourage private generation, allows liberal use of electricity cooperatives and 

associations that can transfer electricity as “captive power” instead of paying the often-

higher wheeling charges (which can be set at rates to cover cross-subsidies as allowed by 

the regulators).  This might hasten the exit of bulk consumers from the system, i.e., the 

commercial and industrial users.  If the government wants to explicitly subsidize a class of 

consumers, it would have to pay the licensee, in advance—a strong disincentive to 

subsidize.  In the case of power shortages, the Regulators may fix a maximum and 

minimum ceiling of tariff between generators and licensees.  

Regulators are given increased financial independence through the creation of 

special central and state Regulatory Commission Funds.  At a policy level, the act 

recognizes the supremacy of the state of central government over the regulator, especially 

when it comes to matters of policy and “public interest” (§108).  To streamline and ease 

review of regulatory decisions, the Act seeks to create an Appellate Tribunal to hear 

appeals against orders of adjudicating officers or the respective Regulatory Commission.  

This is similar to what was done for the telecom industry, and clarifies how Commission 

orders should be challenged without channeling all these cases to the Supreme or High 

Court.  The Tribunal will have the powers of a Civil Court and will be guided by the 
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principles of natural justice rather than the procedures laid down by the Code of Civil 

Procedure (1908).   

To handle cases of theft and the like, the state governments may set up Special 

Courts (§153), to provide speedy trials.  Theft is treated quite seriously, and punishable by 

up to 3 years imprisonment and/or fine.  There are dramatic powers given to “authorized 

personnel” from the states to inspect and seize any properties or goods related to such theft 

or abuse, as per Code of Criminal Procedure, 1973.  Unfortunately, the fine for non-

compliance with Commission orders is very low, set at Rs. 100,000—a trivial amount for 

large utilities.  

 


