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I.  INTRODUCTION 

When Indian policy makers engage in the process of reforming the Indian power 

sector, they commit themselves to more than the first dictionary meaning of “making better 

by removing faults or defects”, a definition that implies that the sector can be redeemed by 

tinkering around the edges of tariffs, cross-subsidies, engineering improvements and 

management incentives.  Rather, they are undertaking the more fundamental process of 

reforming the sector, of forming it again and anew, of recreating its structures and 

relationships.   In doing so, they join policy makers, utilities and regulators around the globe 

who have re-examined the basic engineering and economic premises of their existing 

constructs in light of an emerging world of competition in production and choice for 

consumers. 

In 1996, Sally Hunt and Graham Shuttleworth distilled NERA’s work over six years 

and six continents into “Competition and Choice in Electricity”, a work intended to provide 

a conceptual framework for policy makers in the new environment.  They argued that the 

central idea that underlies the new world of competition and choice in electricity was that it 

was possible and desirable to separate the transportation from both the production and sale 

of the thing transported, that electric energy as a product can be separated commercially 

from transmission as a service.  Once it is possible to define and separate transport service 

so that it can be provided separately from the electricity itself, then electricity becomes a 

product that can be made and bought and sold and transported from place to place, much 

like any other product (although with some significant limitations peculiar to the nature of 

electric power systems). NERA has identified four basic market structures, the four 

alternative forms from which reformers can choose. 

II.  MARKET STRUCTURE 

A. The four models  

Model 1 is the integrated monopoly.  Generation is not subject to competition and 

no one, neither retailers nor final customers, has any choice of supplier.  A single monopoly 

company handles the production of electricity and its delivery over the transmission 

network to distribution companies and/or to final consumers. 
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Model 2 introduces competition in generation and a Purchasing Agency.  A single 

buyer chooses from a number of different generators to encourage competition in 

generation, and then resells to retailers (usually distribution companies) or are themselves 

distribution companies.  Generators have access to transmission wires but that access does 

not permit sales directly to distribution companies or to end users.  The purchasing agency 

has a monopoly over sales to the distribution companies and their final consumers.  

Transmission entities (possibly the purchasing agent) have exclusive rights to provide 

service in specific areas, as do the entities that supply electricity to final consumers. 

Model 3 admits competition for wholesale supply. Distribution companies (retailers) 

purchase directly from independent producers over an open access transmission grid.  

Transmission service is separated from supply and is provided as a monopoly in its service 

territory.  Distribution companies also remain monopoly providers for sale and distribution 

of electricity within their respective service territories. 

Finally, Model 4 introduces retail competition.  All customers choose their supplier 

and there is open access to both transmission and distribution lines, although both “wires” 

services are likely to remain monopolies in their service areas. Distribution, that is delivery, 

is separated from the retail supply activity, which is competitive. 

Schematically, the four models can be represented as follows: 

Characteristic Model 1 

Integrated 
Monopoly 

Model 2 

Purchasing Agent 

Model 3 

Wholesale 
Competition 

Model 4 

Retail Competition 

Definition Monopoly at all 
levels 

Competition in 
generation; single 

buyer 

Competition in 
generation and 

supply choice for 
distribution 
companies 

Competition in 
generation and 

supply choice for 
final customers 

Competing 
generators? 

No Yes Yes Yes 

Choice of Power 
Supply for 
Retailers? 

No No Yes Yes 

Choice of Power 
Supply for Final 

Customers 

No No No Yes 
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B. Defining characteristics  

The defining characteristics of the four models can be articulated by answering two 

sets of questions.  First, who can sell what to whom and what are the trading arrangements; 

and second, who can own what, and which functions need to be separately owned.   

1. Sales and trading arrangements 

The trading arrangements are simply the rules that buyers and sellers (the traders) 

have to follow when they make transactions.  Given the variable demand for electricity and 

the need for instantaneous response, the laws of economics and contracts yield to the laws 

of physics.  There will always be differences between what traders contract for in advance 

and the actual generation and consumption.  The market mechanism in each model must 

account for those imbalances and assure that they are paid for. 

In Model 1, trading may take place between similar vertically integrated utilities 

across a connector, coordinated through pooling arrangements that mutually provide back 

up supply, increased security and cost reductions by dispatching cheaper plants first.  Short-

term trading arrangements are normally based on short-term marginal cost.  As the 

transactions are reciprocal, the price is not intended to cover the full cost of supply.  The 

two utilities split the savings resulting from the less expensive dispatch while each utility’s 

native load customers cover the capacity costs and receive (theoretically, at least) the 

benefits of the trade.  The pool will institute elaborate arrangements to prevent free riders, 

including pool capability requirements and reserve margins, and to account for imbalances.  

Within each integrated utility, however, trading arrangements are not required.  The supply 

to the final customer is not contracted for in advance and therefore no imbalances are 

created between what has been contracted for in advance and what has been consumed.  

Rather, the utility planner forecasts demand and builds or buys the capacity and energy to 

satisfy it. 

Model 2 introduces the need for trading arrangements in the form of power purchase 

agreements between the purchasing agency and the independent generators.  The pricing 

must cover full costs, including overhead, normally with an availability payment to cover 

fixed costs and an energy payment to cover variable costs of generation.  Plants are then 

dispatched in order of their energy costs to achieve short-term efficiency.  The independent 

producer is paid for availability whether or not the pla nt is operating, while the operating 
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cost is a pass through.  There is sometimes an effort to introduce incentives to be available 

though linking the payment intended to cover fixed costs to actual availability, enforced 

though penalties if they cannot generate when called by the dispatcher, and to reduce 

operating costs through linking the energy payment to an index.  Sales from the purchasing 

agents to the distribution companies are governed by wholesale tariffs, preferably multipart 

(capacity and energy) to mirror the purchasing agency’s costs and follow system marginal 

costs, and these tariffs can be similarly mirrored by the tariffs between the distribution 

company and its retail customers. 

In Model 3  the purchasing agent is replaced by a wholesale market.  The major 

requirements for competitive wholesale market are a system control function, a pricing 

mechanism and a settlements system. The dispatch function, independent of the traders in 

supply, is carried out by a system operator who assures that frequency and voltage are 

stable.  Energy pricing is set through a spot market or power exchange where buyers and 

sellers bid to establish a spot price on an hourly or half-hourly basis.  As energy is separated 

from transport, transmission prices are devised to reflect marginal costs of transmission and 

manage the use of congested paths in an economically rational manner. Traders contract 

with each other in a forward market or even a financial market (contracts for differences) 

and generators have the freedom of entry and exit to provide the necessary resources or to 

close uneconomic plant.  A system to reconcile the flow of electrons with the flow of money 

is required as there are multiple buyers and sellers transacting business under different 

system conditions. 

There is a choice of market construct.  In full cost pooling generators recover all 

their costs including capacity costs as there are no longer native load customers to shoulder 

the fixed costs.  Prices can rise very high for short periods of time though in practice traders 

hedge their risk through bilateral contracts and settle the differences between the contracts 

and the actual flows at spot market prices.  The alternative construct is a wheeling 

arrangement where a utility that still owns generation opens its transmission wires to its 

competitors to deliver power that has been contracted bilaterally.  Wheeling is more 

appropriate where there are few traders, but there is an intrinsic conflict of interest since the 

generators are competing for the utility’s formerly “full requirements” wholesale 

distribution customers, and as a result the wheeling construct requires extensive and vigilant 

regulation. 
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Model 4  requires open access to all wires, distribution as well as transmission.  

Pricing of transmission and distribution service must encourage efficient location and 

dispatch of producers and provide sufficient revenues to the wire owners.  A spot market is 

essential, with a mechanism for settling imbalances between the contracted amounts and the 

actual flows.  The function of metering and billing becomes a major problem. Again, a 

settlements system is essential since Model 4 has potentially increased the number of 

purchases significantly. 

2. Ownership 

While questions of ownership may involve matters of efficiency, the contentious 

policy issues of ownership fundamentally revolve around the elimination or mitigation of 

conflicts of interest.  Model 1 is characterized by a vertically integrated company that owns 

and operates generation and wires, reaps economies of scale by building larger plants, 

covering its service territory efficiently and dispatching its plant economically.  The only 

questions of ownership that arise is whether distribution should be separated from 

generation and transmission and the optimal area for a distribution company to cover.  The 

answers to these questions depend on the economies of scope and scale: the similarity of the 

engineering problems of low and high voltage wires, and the potential for savings in billing 

systems and network maintenance.  The evidence appears to suggest that the economies in 

the distribution function are exhausted at a fairly small size, overwhelmed by the 

advantages of having company management close to the customer. It is noteworthy that 

Electricite de France, which has studied the issue more than most, is fairly disaggregated at 

the distribution level. 

Model 2 requires the independence of the purchasing agency.  The single buyer 

needs to be credit-worthy and independent from all generators with whom it makes long 

term contracts.  Purchasing agents that are utilities owning generation have been subject to 

calls to divest and accusations, often well founded, of self-dealing in its purchasing 

decisions.  There is no particular reason that the purchasing agency can not be owned by the 

transmission company as long as the transmission company does not own generation 

although the two businesses of transmission and bulk supply do not involve any particular 

joint economies of scope. 
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The introduction of wholesale competition of Model 3 eliminates the role of the 

single buyer as generators deal directly with the distributors.  Transmission itself 

encompasses three functions.  The operator keeps the system stable and acts as a traffic 

controller and if it is not independent of the buyers and sellers, must be heavily regulated.  

The transmission service provider, usually but not necessarily the owner of the wires, sets 

the terms of access and collects enough revenues to pay for the use of transmission assets.  

Finally, the energy market operator is responsible for policing the arrangements to settle 

imbalances between contracted amounts of energy and actual flows.  Again, this role must 

be either independent from the traders or heavily regulated.  The three functions may be 

integrated but do not have to be.  There are some conflicts of interest related to self-dealing 

between the function of transmission provider and of system operator or market operator as 

the actions of the latter two can affect the revenues of the former.  There are no conflicts 

between the dispatcher and the market operators, but neither are there economies of scope 

as the skill sets for the two functions are quite different. 

More seriously, generation must be kept separate from retailing.  The incentives to 

self deal, purchasing from overpriced affiliates and passing the excess costs thorough to the 

monopoly customers, are both irresistible and very difficult to police.  Issues of market 

power in generation can also arise.  The remedies are either structural, breaking up the 

generation of the previously integrated company into smaller units, or regulatory, through 

regulating either the results through profit or revenue caps, or the conduct by limiting the 

prices that can be charged.  

Model 4 opens both the wholesale and retail markets to competition and choice of 

supply.   Distribution becomes a wires business, with the implication of being a “bottleneck 

provider”.  As such, there is the potential for self-dealing, since the distribution company 

will have the incentive to assure service continuity to those customers who purchase energy 

as well as the transportation service.  The magnitude of the concern for self-dealing will 

probably depend on the level of profits in the retail supply business and may be offset by 

countervailing interests. Customers do not always believe that the ability to choose is 

necessarily a blessing and may prefer to be served by a single provider. Also, the wires 

company may always need to serve as the supplier of last resort and stand ready to provide 

back up energy when other suppliers fail.  In any case, if regulators allow the distribution 
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company to enter the retail supply business, they may want to limit the terms under which 

they can trade.   

There is no obvious reason that transmission and distribution can not be combined, 

although the economies of scope may depend mostly on the historical operation of the two 

functions.  They are some advantages to multiple distribution companies in that they will be 

closer to the customers and permit yardstick regulation. Regulators would have to be alert to 

bias if the transmission company owned one but not all of the distribution companies.  This 

potential for bias argues for a prohibition against transmission company ownership of 

distribution companies, prohibitions that indeed, absent permission from their regulator, 

have been adopted in Orissa and Haryana.  Interestingly in contrast to Model 3, there is no 

longer a need to separate retail supply from generation because the end-user can find 

another supplier and there may be a natural integration of the two functions as generators 

seek to deal directly with the ultimate consumer. 

III.  IMPLICATIONS FOR PUBLIC POLICY 

Each of the four models has unique implications for three important policy 

considerations: economic efficiency, social policy obligations and regulatory framework, 

and the reformers’ choice of structure will depend not only on the engineering and 

information complexities but on their other public policy objectives as well. 

A. Economic efficiency 

Economic efficiency in Model 1 is achieved through the economies of scope and 

scale of the integrated operation of the utility.  However, since revenues and pricing are 

usually based on some form of cost of service calculation, in the US rate base rate of return 

and in India the Sixth Schedule to the 1948 Electricity Supply Act, the challenge is one of 

creating incentives in a cost-plus environment. Various forms of incentive regulation have 

been proposed to detach prices from cost, although in those jurisdictions in the US that do 

not require annual tariff filings, the major incentive is the regulatory lag between rate cases. 

Regulatory lag is a sort of price cap with no escalation (RPI-X) clause.  In addition, short-

term efficiencies can be achieved through pool wide dispatch of generation.  A major source 

of inefficiency is in power planning and procurement, and regulators have sought to 

mitigate problems in this area by imposing integrated planning processes that at least 
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require explicit consideration of all demand and supply side options and may extend to 

directing the utility’s choices as well. 

Despite efforts at incentive rate-making and imposed planning requirements, Model 

1 customers do not fare well in unsettled times.  In its cost-plus environment, they bear most 

of  the risk and pay for much of the cost of the mistakes in investment decisions, changes in 

demand and unanticipated technological obsolescence. 

Most of Model 1’s cost over-runs stem from construction.  Model 2  reflects the 

move to replace the planning process with competitive bidding and a market orientation, 

and these construction related incentives for efficiency persist into Models 3 and 4.  Once 

chosen through a competitive bid process, the relationship between the purchasing agency 

and the independent power producer has historically been governed by a long-term contract.  

Such contracts generally result in a lower overall cost of capital for the project as they 

insulate both the purchasing agency and the generator from the market risks of changes in 

demand and technology, and the variations in fuel costs.  Generators in this setting do not 

compete with new entrants, which undermines the incentives for efficient operation; also 

where greater than anticipated efficiencies are achieved, they are not impelled to share the 

benefits of those savings with consumers.  Efficient dispatch is possible if the contracts are 

crafted so that the energy payment equals the marginal cost of operating the plant (i.e., not 

“must run” plants paid on a combined cents/kilowatt tariff covering both capacity and 

energy).  Efficiency in consumption decisions, at both wholesale and retail, will depend on 

how well the relevant tariffs reflect the marginal costs of supply and transportation.  

In Model 3, the choice of generation assets, their quantity, fuel type and time, is left 

to the market.  Generators will prefer long term contracts, but once a spot market is 

established, they are no longer essential, as the appearance of merchant plants in the US 

attests.  Contracts are used to share price risk rather than to assure performance on both 

sides.  The spot market itself is a powerful tool to enhance efficiency. On the generation 

side, a low cost generator selling at spot, can be viewed as, in effect, selling to a high cost 

generator who backs off its own unit and uses the power to meet its contractual obligations.  

On the consumption side, the spot market always clears at some price, which is a major 

improvement over the more artificial and cumbersome time of use and interruptible rates in 

wholesale tariffs. 
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It is not clear what incremental efficiency gains are achieved in Model 4 ’s retail 

access, especially since the transaction costs are not negligible.  The general arguments for 

competition apply (efficiency in production, investment and consumption), although many 

can be attained under the other models.  On the supply side, the demands of new entrants 

with new technologies become insistent.  However, entry is not necessarily efficient if 

existing plant is suffic ient to serve the market and would not occur if the price of existing 

plant were based on its marginal cost and its capacity costs were considered sunk.  Model 4 

does offer the benefits of a more competitive market on the customer side, achieved through 

the search for low cost providers and response to real-time pricing.  However, efficiency 

gains achieved through customer choice at this level require a level of effort in seeking low 

cost alternatives most customers are reluctant to devote to their purchase of electricity. 

B. Social Policy Obligations 

A major attraction of Model 1 that carries over to Model 2  is the ability to 

accommodate social policy obligations, sometimes to the extent that the public utility 

becomes a tax collector and instrument for the redistribution of wealth. The utility’s revenue 

requirement can be inflated to accommodate high local taxes and above market employment 

policies.  In generation, government can mandate a diversity of favored fuel sources 

regardless of their economics, and does so to nurture renewable resources or promote 

nuclear energy or employment related fuels such as coal.  It is possible to impose 

environmental regulations of emissions of generating plants in excess of those that the 

relevant environmental agencies require for all other industries.  At the retail level, prices 

can be manipulated to support social goals through cross-subsidization: geographical 

averaging that imposes uniform pricing despite cost disparities and rural electrification; 

discounted tariffs to promote economic development or lifeline programs for low income 

domestic customers; and non-economic utility sponsored conservation programs. All of 

these programs result in above market prices that can only be supported by the utility’s 

monopoly position and a strong demand. 

In Model 3 , generation becomes a market, not a regulated monopoly/monopsonist 

purchasing agent.  The ability to accommodate generation related obligations through 

pricing virtually disappears.  Promotion of specific fuel programs is possible only through 

direct subsidy mechanisms that lower the price of the output to be competitive in the 
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market.  Non-generation subsidies and cross-subsidies can be continued as long as the cost 

is embodied in the retail monopoly and customers can not avoid the charge. 

In the retail competition of Model 4, it becomes impossible to cross-subsidize 

through energy prices.  It is still possible to impose explicit, non-avoidable levies on all 

retail sales or charges on the still regulated monopoly wires companies, both to support 

below cost tariffs to selected customers and programs like conservation and high local 

taxes.  Cross-subsidies through the retail price structure, however, are no longer possible, 

because with retail competition the end user subject to above-market prices will find another 

seller.  

C. Regulatory framework 

Regulation is the means of imposing market discipline where markets do not 

function properly.  A defining social development of the last quarter of the twentieth 

century has been the conceptual conquest of market-based economic philosophies over 

central planning.  Relatively unconstrained markets are simply the best mechanism for 

efficiently producing the best mix of goods and services for society.  However, there is also 

no question that there are instances where markets do not perform properly, the situation 

economists call “market failure”.  In these instances, regulation is required to provide a 

surrogate for the market, to enforce the requisite economic discipline that the market can not 

or does not provide. 

Given this “job description” for effective economic regulation, it is clear that the 

choice of industry structure will determine the requirements for regulation.  The basic 

axiom is that regulation is appropriate only in those sectors of the industry in which a 

competitive market is infeasible; and the corollary is that one should regulate in ways that 

will produce the most market-like results.  The role of government is to assure that markets 

stay competitive, and the challenge for regulators is to be willing to accept the results of the 

competitive markets that are being established. 

 The analytical challenges in examining the four models of market structure are to: 

• Distinguish separable businesses; 

• Identify those separate business that possess competitive characteristics and 
determine regulatory requirements for non-competitive elements; and 
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• Determine the requirements to promote competition in unregulated segments, 
possibly including restrictions on ownership to prevent conflicts of interest. 

Generally in the power sector, the segments of the industry for which constructive 

competition is commonly accepted as infeasible are those related to network services of 

transmission and distribution.  Whether the sector’s remaining functions can be competitive 

will depend on the reformers’ choice of market structure.  The following table delineates the 

requirements for pervasive economic regulation in each of the four models: 

 Model 1  
Integrated 
Monopoly 

Model 2  
Purchasing 

Agent 

Model 3 
Wholesale 

Competition 

Model 4 
Retail 

Competition 

Generation Yes No No No 

Transmission Yes Yes Yes Yes 

Bulk Supply Yes Yes No No 

Distribution Yes Yes Yes Yes 

Retail Sales Yes Yes Yes No 

IV.  RE-FORM OF THE INDIAN POWER SECTOR 

A. Market Structure 

The choice of market structure in a re-formed power sector must reflect current 

technical, political and social realities as well as long term aspirations for the industry, and 

each option should be measured against a consistent and comprehensive set of criteria.  The 

following criteria were developed for the 1994-95 Restructuring Study for the Haryana 

Power Sector, a restructuring project led by NERA for the Government of Haryana.  The 

criteria and the resulting recommendations were subsequently transferred to Orissa and 

formed the analytical basis of the Orissa Reform Project: 

• Commerciality/Autonomy: The ability to manage power sector entities, subject 
only to normal commercial pressures and incentives, legal constraints and well-
defined service obligations 

• Financial Viability: The ability to finance activities through normal profits and 
private investment 

• Efficiency: Efficiency in generation, transmission and distribution, and in 
consumption decisions 
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• Optimizing the system: The ability to make the best use of resources while 
balancing supply and demand 

• Operational Feasibility: The lack of operational constraints 

• Legal Feasibility: The need and capability of making changes to statues 

• Reduction in Corruption: The ability to reduce the various aspects of 
corruption 

• Consumer Protection: The ability to regulate prices effectively or to employ 
competition to protect consumers 

• Acceptability to Stakeholders: How acceptable an option is to the consumers, 
employees, managers and Government 

The status quo form in Haryana and Orissa, as in most of India, is Model 1, an 

integrated monopoly utility owned by the respective state.  The diagnostic assessment of the 

Haryana Power Sector, also shared by most other states, concluded that 

• The current power sector does not meet the needs of the State.  Capacity is 
insufficient to support adequately economic development and both the quality of 
power and the service supplied to customers are inadequate. 

• The sector cannot raise the capital necessary to correct system deficiencies.  It 
realizes inadequate revenues to generate funds internally or raise funds from 
private, external sources.  Government funds are also insufficient. 

• The inadequacy of revenue realization stems from non-compensatory tariffs, 
insufficiently offset by government subsidies; from inefficient system operation 
and management; from inadequate management of the metering, billing and 
collection functions; and from high non-technical losses in the system. 

• The State Electricity Board’s ability to correct the above deficiencies is severely 
constrained by the substantial involvement of the State Government, by 
organizational and management inefficiencies imposed by civil service 
regulations, union activities, and by statutory and regulatory limits on SEBs that 
substantially restrict manageria l options to respond to deficiencies. 

It will come as no surprise, then, that measured against the reform criteria, the status quo 

Model 1 structure fared most poorly, scoring zeros in any of the criteria relating to 

commercial viability, efficiency and reduction of corruption. 

The remaining structures performed significantly better against the criteria with the 

competitive structures having a slight edge over the single buyer model in areas of efficient 

production, an optimized system and consumer protection.  However, the wholesale 

competition model requires that all distribution companies be operating on a firm 

commercial basis, a condition that probably can not be satisfied absent some prior structural 

reform. Significant infrastructure development for the sector is another prerequisite to deal 
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with settlements and pricing imbalances. The retail competition model requires a level of 

technical sophistication in the operation of a spot market, mechanisms to settle imbalances 

and resolutions to the complexities of metering and billing not yet achieved by most power 

systems around the globe. 

For the near term, the “reforming states” of Orissa, Haryana and Andhra Pradesh 

have adopted “The Orissa Model”, which was first recommended in Haryana and is a 

variation of Model 2.  It entails “divisionalization” and “corporatization” of the State 

Electricity Board’s assets, divesting it of its generation assets and distribution system.  The 

residual SEB is designated the Transmission System Operator with responsibility for 

operating the transmission system. It also acts as the purchaser of power, and is therefore 

responsible for the long term power planning, for the entire State.   

The commercial foundation of the generating company flows from its contracts with 

the purchasing agency and the fuel suppliers, and hence depends on the financial viability of 

the purchaser (or financial guarantees from government).  Additional capacity would be 

built by the private sector, normally through a competitive process instituted by the 

purchasing agency who would identify potential suppliers and select new generators on a 

least cost basis. 

The distribution function would be decentralized in order to place management of 

the service component in closer proximity to customers, making it responsible for the 

financial and operational performance of a discrete and measurable entity, and increasing 

the difficulty for outsiders to interfere in the sector.  The distribution companies can be 

designed to be broadly similar in cost structure so that initial state-wide uniformity of tariffs 

can be sustained.  In the longer term, cost differentials can be smoothed first in privatization 

through adjustments in the valuation of the companies and later, if desired, through direct 

government subsidy programs for rural electrification or a specific customer class.  A 

limited number of separate distribution companies would allow the regulator to press for 

efficiency improvements through yardstick regulation, and form the basis for an evolution 

into a Model 3 structure at some time in the future. 

The transformation of the State Electricity Board into a Transmission System 

Operator and Purchasing Agent requires a redefinition of its purpose and its legal 

relationships. Various agreements are required to specify the operating interfaces, modes of 

operation and rules for and responsibilities for sector participants.  They include shared 
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asset agreements, leases and licenses, purchase power agreements, connection agreements 

with distribution companies and generators, grid codes and distribution codes and will need 

to reflect the newly autonomous nature of the separate entities. 

An advantage of the Model 2 structure for the near term is that it allows a 

perpetuation of the social policy obligations of the sector through a transition period.   It is 

still possible to subsidize and cross-subsidize specific classes of consumers, although tariff 

reform and commercialization of the distribution companies requires that all price and 

subsidy programs become more transparent, and ultimately, many reduced or eliminated. 

B. Regulatory Structure  

Regardless of the structural model chosen for the sector, the sine qua non of any 

reform project is the creation of an independent regulator. A credible regulatory body is the 

only way to balance the variety of power sector interests, giving investors confidence that 

the sector will be operated on a commercial basis, protecting consumers and pressing for 

increases in efficiency.  NERA makes specific recommendations on measures that ensure 

the agency’s independence, including the composition and qualifications of the members, 

their appointment process and tenure, and the funding, functions, powers and standards for 

the agency. 

The primary responsibilities of the Model 2 regulatory regime are efficient tariff 

regulation for those parts of the industry that retain monopoly power and the duty and 

authority to promote and protect the competitiveness of those segments that will rely on the 

market.  The grid company and distribution companies will operate under a monopoly 

franchise for a defined area and will be regulated with respect to tariffs and quality of 

service. The form of regulation will initially be cost of service but the regulator should be 

empowered to adopt performance based regulation to enhance the incentives for efficient 

and economical operation. The regulator will also need to review the efficacy of 

procurement activities, especially for the transmission company cum purchasing agency. 

One of the greatest challenges for the regulator of a Model 2 structure is to refrain 

from cost of service regulation of generation, the sector deemed to be viably competitive.  

Its regulation of generation is of procurement, the “buy side” function of the purchasing 

agency, not of the “supply side” or sale function of the independent private generator.  The 
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regulator’s role is to assure that the procurement process is competitive, and then to accept 

the market results of that competitive process.   

Indeed, understanding when not to regulate, and acting on that understanding, has 

proved to be one of the most difficult conceptual adjustments in the transitions from a 

centrally planned, command and control industry structures to the efficacies and efficiencies 

of a market-oriented environment.  It is a philosophical shift required of government, 

regulatory commissions and companies whenever, and wherever, they move from one 

structure to another, whenever they re-form the fundamental model of their public utility 

system.  But knowing when not to regulate a competitive market is as essential to the 

success of the reform effort as knowing how to regulate the monopoly entities. 

V.  IMPLICATIONS OF STRUCTURE FOR PRICING AND TARIFF 
POLICY 

Just as the framework of regulation is determined by the choice of market structure, 

so too is the approach and methods of regulating the various components of the sector.   

Nowhere is this truer than in the regulation of tariffs and pricing policy.  The contrasts 

between the appropriate methods and levels of regulation for the different parts of the 

industry are especially stark in Model 2.  

A. Bulk Supply and Transmission 

Model 2 assumes that generation will be competitively sold to a single buyer.  The 

wires businesses, both transmission and distribution, and the supply businesses, at both 

wholesale and retail, are monopolies. 

As noted above, regulation of generation must focus on the creation and preservation 

of a competitive market.  Regulators no longer need to (indeed must not) perform a detailed 

analysis of the capital and operating costs of the generating facilities. These facilities will be 

built by independent power producers who will bid their output into the market.  Rather, 

regulators, both the electricity regulatory commission and the Department of Company 

Affairs,  must ensure that the market is and remains competitive, that there are a sufficient 

number of sellers and that there are no conflicts of interest stemming from cross ownership. 

And then (the excruciatingly difficult part) they must trust that market to produce the least 

cost result.  The responsibilities of the regulatory commission in this transaction are to 
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regulate the buyer. There they ensure that the monopolistic Bulk Supplier’s competitive bid 

process is effective and transparent, including that he has adequately proven his need for 

power, and that his proposed power purchase agreement (probably long term) promotes 

efficiency in dispatch and includes incentives for efficient operation. 

One issue under review in Orissa is whether new centrally planned generating 

facilities should be subject to the process of competitive procurement.  The difficulty arises 

because the timing of an offer of a share in a central unit may not coincide with the Bulk 

Supplier’s competitive bid process (or vice versa).  Unfortunately, without such a process, 

neither the Bulk Supplier nor the commission will have a standard by which to judge 

whether the offer is least cost in the specific market in which the Bulk Supplier is 

purchasing.  

Since the Bulk Supplier is the monopoly provider of power to the distribution 

companies, that sale must be regulated and the prices set by tariffs.  The tariff will merely 

pass through the costs of bulk supply to the distribution companies: bulk supply is a 

marketing function with no significant capital investment in itself and therefore any mark-

up in price need cover only the Bulk Supplier’s administrative costs. Assuming that the 

Bulk Supplier’s approved purchase power agreements promote efficiency by reflecting the 

marginal costs of supply and transportation, their wholesale tariffs should mirror the PPAs 

in order to encourage efficient consumption decisions by the distribution companies. These 

price signals will be critical as the distribution companies consider the economics of 

demand side management programs and purchases from captive power plants in relation to 

purchases from the Bulk Supplier. 

Whether or not the same entity holds both the Bulk Supply licence and the 

Transmission licence, as is likely, the tariff should be unbundled to identity separately the 

bulk supply and transmission functions of any charges.  As the Orissa Electricity Regulatory 

Commission noted in its paper on Conceptual Issues of Electricity Tariff in Orissa, “to the 

degree that pricing for the individual functions can be separated with a monopoly structure, 

consumers receive clear signals regarding the costs of different components of the service.” 

(Issue #7) In particular, as the sector approaches privatisation, “tariffs separated into their 

functional components inform both consumers and potential investors of the cost and 

revenue stream attributable to each functional entity.”  Even though the Commission saw no 

pressing need to unbundle retail tariffs at that time, they recognized the need for a separate 
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transmission tariff that could be used as a wheeling charge for captive power plants and 

other generators selling across the system. 

B. Distribution and Retail Supply  

Model 2 assumes that the functions of Distribution and Retail Supply are monopoly 

services, in all probability combined in a single licensee, who purchases its power supply 

and transmission services either together or separately from the Bulk Supply and 

Transmission licensee(s) and resells them to the end user.  It is in the design of the 

Distribution and Retail Supply function, and in their tariffs, that most of the policy issues 

surface regarding regulation and pricing.  Because the functions are monopoly, it is possible 

to continue to satisfy the social policy objectives of an integrated (Model 1) system, and the 

regulator must balance these objectives against their fundamental responsibility to promote 

efficiency and economic viability in the sector.  Three issues of particular interest have 

arisen in Orissa: geographic disaggregation, inter-class cross subsidies, and technical and 

non-technical losses. 

1. Disaggregation 

It is the intent of the power sector reform in Orissa to disaggregate the Distribution 

and Retail Supply function into four geographical zones that can privatised as four separate 

companies. Gridco has therefore corporatised the four zones, applying for four separate 

licences.  Whether or not the zones are subsequently privatised, the existence of separate 

Distribution and Retail Supply entities raises interesting regulatory and pricing issues and 

opportunities.  As noted above, the advantage of decentralising the Distribution and Retail 

Supply function is that it places the management of the service component in closer 

proximity to customers, makes it responsible for the financial and operational performance 

of a discrete and measurable entity, and increases the difficulty for outsiders to interfere in 

the sector.  This offers the opportunity for the institution of some form of performance 

based regulation, at the very least comparisons of the efficiency of the performance of the 

four entities (“yardstick regulation”).  

Disaggregation does raise the issue of statewide uniform or zonal tariffs.  In its 

1998-99 tariff filing, Gridco provided the financial information for each of the four zones 

but nevertheless requested a uniform tariff.  However, in its Conceptual Issues  paper (Issue 

#10) the OERC observed that while historically uniform tariffs have prevailed in Orissa in 
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spite of significant geographic cost differences, differential tariffs that vary in relation to 

cost differences generally make better use of society's resources than do uniform tariffs.  

The Commission stated that the principle of tariff continuity should not be allowed to 

preserve inefficient tariffs indefinitely.  It noted that the tariffs of “different electricity 

supply companies have been different from those of the SEBs in states where such supply 

companies exist.  Different distribution companies may have different tariffs depending 

upon their respective costs, standard of service etc. In fact differential tariff based on cost 

differences for different zones is a natural outcome.”  

2.  Inter-class Cross Subsidies 

One of the most pressing needs for reform in the power sector is the elimination of 

the inter-class cross subsidies, which generally overcharge industrial and large commercial 

customers in order to provide agricultural, domestic and small commercial customers with 

power at prices below cost.  The process is politically compelling, but economically 

inefficient and ultimately not sustainable. The overcharged classes turn to alternate sources 

of power in the form of captive power plants, leaving the Grid except for back up and 

emergency power.  As they leave the system, rates for remaining customers inevitably rise. 

The OER Act recognized the need to eliminate cross-subsidisation, requiring that 

tariffs “not show undue preference to any consumer of electricity” allowing differentiation 

of tariffs only according to such cost based criteria a load factor, power factor, total 

consumption or time of use. (Section 26(5)(a)).  The Act recognized that Government itself 

must fund the subsidies to any classes of customers or geographic areas its policies 

identified as deserving of less than cost based rates (Section 12(3)).  It could no longer 

expect the sector itself to internally tax some customers for the benefit of others. 

An advantage of the Model 2 structure, however, is that removal of the sector’s 

social obligations can occur over time.  The Orissa Commission views the attack on sector 

inefficiencies as a multi-faceted effort and has linked the elimination of cross subsidies to 

improvements in the quality of power, reductions in technical losses and theft, and the 

installation of meters.  Thus, it has adopted both a Grid Code and a Distribution Code, and 

has ordered Gridco to develop appropriate plans for achieving the standards of performance 

embodied in the Codes, and to file these proposals along with their plans to reduce losses, 

install meters and phase out the cross-subsidies.  Price increases to formerly subsidised 
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consumers in the name of economic efficiency, the Commission argues, must be 

accompanied by improvements in quality of service and in the efficiency of the utility’s 

own operations. 

3. Technical and Non-technical losses 

Finally, no one questions that sector viability depends on the reduction of system 

losses.  Such losses, stated the OERC, “threaten the licensee's financial health and keep 

prices unnecessarily high to the paying consumers.” (Conceptual Issues , Issue #2). The 

losses in the Orissa system in the last year have been estimated at 46.6%, about half of 

which are non-technical (mis-calculation of load factor billing, inadequate billing systems 

and theft).   Improvements in technical losses will admittedly require time and capital.  In 

contrast, reductions to non-technical losses primarily requires vigorous and sustained 

management attention.   

The issue of non-technical losses gave the Orissa Commission the opportunity to 

experiment with incentive ratemaking, and its ruling in its November 1998 tariff order in 

this regard was one of the most controversial in the order.  In the previous year’s order, the 

Commission had not been persuaded that customers should bear the costs of the then 

estimated 42% level of losses (“since it is difficult to describe operating at such levels as 

efficient”) and determined that 35% was a more reasonable loss level. The Commission 

stated, 

That decision was the result of the process that this Commission continually 
employs as it carries out its functions, namely balancing the interests of the 
licensee with those of its customers.  We know that we must set tariffs that 
allow the licensee a reasonable opportunity to earn revenues that are 
sufficient for operating, maintaining, rehabilitating and expanding the system 
to provide a proper quality of service.  However, we must also not force 
customers to pay for inefficient licensee behaviour.  We must carry out the 
same balancing in this proceeding. (Section 10 of the November 1998 Tariff 
Order) 

Gridco based its 1998-99 filing on a proposal to reduce its total loss rate for the system from 

46.6% to 41%. However, the Commission was not convinced that Gridco had been efficient 

in reducing losses thus far, and found little in the record to assure them that Gridco will 

succeed in achieving its target. Rather, said the Commission 

it is equally likely that Gridco will repeat its poor performance of past years 
and once again discover that its losses are higher than either the level it 
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estimated previously or that it has committed to meet.  Further, we remain 
convinced that it is unreasonable to expect consumers to bear the burden of 
system losses that result from Gridco's inefficiency and mismanagement in 
this area and for tariff purposes will maintain the level that we accepted for 
the existing tariffs. 

The Commission was willing, however, to consider some measures of performance 

based tariff design. It therefore treated the amount of difference between the revenue 

requirement calculated on the basis of Gridco's estimated T&D loss of 41% and the revenue 

requirement calculated on the basis of the reasonable level of 35% as, what is termed in the 

US, a “regulatory asset”.  It will be considered for inclusion in the revenue requirement for 

tariff purposes only when Gridco or its successor licensees produce evidence of having 

reduced T&D losses to the benchmark of 35%.   Below that benchmark, the Commission 

was also willing to consider increasing the return from the existing level by one percentage 

point for every percentage decrease in the T&D losses. Such incentives may not be 

sufficient to motivate Gridco under its current ownership to attack the problem of non-

technical losses, but they certainly provide an opportunity for any privately owned 

successor company. 

The Orissa Electricity Regulatory Commission, as India’s first state electricity 

commission, has been clear sighted in its approach to regulation, balancing the interests of 

the utility and the consumers and tailoring its scope and methods to the chosen market 

structure. It has regulated where it must, provided incentives to efficiency where it could, 

and refrained from imposing regulation where it was not needed.  It has been a matter of 

considerable satisfaction to NERA to have participated in the creation of a commission that 

so well understands and discharges its mission. 

 


