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Abstract

Financing new electricity generation capacity has been a persistent problem in developing
countries. The conventional response has been to create competitive electricity markets by
encouraging new entry into the generation sector and by breaking up vertically integrated
monopolies power companies. This paper argues using a case study from Gujarat, India, for an
alternative approach — leverage the captive power capacity (self-generation) of industry to
reshape the generation and distribution sectors from the bottom up. Captive power is well
positioned to both add capacity to systems struggling to meet demand and increase competition
in the power market. A bottom-up method of power reform enables capacity from independent
and industrial sources, which will best harness the financial and engineering resources of the
Indian electricity supply industry. The solution proposed is not put forward as an optimised
policy prescription, but instead represents the best of the feasible options available within
current political and economic constraints.



1. Introduction

The two-decade long history of power reforms in emerging economies has returned a mix of
successes and failures. Building and financing adequate new electricity generation capacity
remains a persistent problem in developing countries. To address capacity shortfalls and the lack
of capital available for new units, the conventional wisdom has been to create competitive
electricity markets by encouraging new entry into the generation sector and by breaking up
vertically integrated monopolies power companies; all with the goal of increasing power sector
efficiency and investment (Joskow 1998). What began in Chile in 1980, continued in the UK
and US and then prospered as a policy direction around the world has been a top-down approach
that seeks to disaggregate and privatise the generation sector and create regulated private
ownership in the natural monopolies of transmission and distribution.

In this paper, an alternative approach is advanced for India — leverage the captive power capacity
(self-generation) of industry to reshape the generation and distribution sectors from the bottom-
up. The second section details the reasons why top-down programmes fail to meet the needs of
developing markets. In Section 3, a case study from Gujarat, India is used to illustrate the
shortcomings of the top-down reform model. Section 4 explains the advantages of the bottom-up
model using captive power and how this approach is well positioned to add capacity to a system
struggling to meet demand. The fifth section examines why more captive power plants (CPP)
will increase competition in the power market. The final section details the regulatory
requirements for a bottom up approach and how each policy lever has an impact on CPP
economics. The paper concludes that more power from independent and industrial sources will
best harness the financial and engineer resources of the Indian electricity supply industry (ESI)
and ultimately benefit the economy. The solution proposed is not put forward as an optimal
policy programme, but instead is advanced as the best of the feasible options available within
current political and economic constraints.

2. Failure of the Top-Down Reform Model
2.1 The Standard Prescription

The 1990s saw a wave of power sector reform progress around the world and a number of
excellent accounts of the general and country by country process are in the literature, e.g. (Thillai
2000; Bacon and Besant-Jones 2001; del Sol 2002; Joskow 2003). The common feature of many
of the programmes, pushed by the World Bank, regional development banks, and many bilateral
aid agencies relied upon what is known as the ‘standard prescription’. The standard prescription
as described by Hunt (2002) calls for:

1. Stand-alone transmission company
2. Privately-owned, competing generation companies that bid into a bulk/wholesale power pool
3. Supply competition for all or part of the retail market
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4. Third-party access to transmission and distribution on non-discriminatory, transparent terms
5. Independent and transparent regulator

To achieve these goals, a staged transition from a vertically integrated, typically state-owned,
monopoly to a market with full customer choice and with the price of power controlled by
competition was proposed (Bacon and Besant-Jones 2001). Figure 1 represents the typical
configuration of the standard model of liberalisation and its four phases.

Figure 1: Standard Prescription Model Stages (Hunt 2002)
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The top-down model is difficult to implement in developing countries for a number of reasons,
including both operational and technical hurdles. In the UK and US state’s restructuring
programmes, a number of advantageous pre-existing conditions aided the eventual transition to
functional electricity markets.

First, they both had a stable, functioning transmission grid with adequate capacity and regular
maintenance regime (Yi-Chong 2004). India lacks both of these and without a reliable means of
moving power, the preconditions for market are not met, buyer and seller cannot get together. In
addition, both the UK and US-leader California had in place surplus generation capacity at the
time of transition, enabling surplus power to be traded and lent liquidity to the fledgling power
exchanges (Joskow 2003). Second, the US and UK had in place high regulatory capacity, i.e. the
skills and manpower to effectively regulate complex network sectors like electricity. Lack of
regulatory capacity and adequate manpower, as well as lower compensation have often left new
regulators understaffed and lacking adequate analytical capacity (Stern 2000). Going further,
regulators in developing countries require high relative expenditures and many developing
countries have struggled to build robust bodies (Purohit, Kumar et al. 2002).
3



The fourth criteria that is often lacking in developing countries undertaking power reforms are
robust legal systems and established contract law enforcement. While India does have a well
established court system, and few examples of state appropriation of assets (Joshi 2003), power
sector reform have been undermined by the failed IPP model that largely fell apart in the mid-
1990s after the collapse of Dabhol.

Fifth, reform requires robust distribution companies, both physically and financially. UK and
US distribution systems matured in a regulated environment with a guaranteed return on capital.
This lead to gold plating the investments, but as a consequence the physical systems were in
excellent condition at the time of increased competition, and the distribution companies were a
strong link in the system, and most of the problems stemmed from the function of the market
mechanisms, not system failures in distribution. On the financial side, UK and US distributors
had a solid billing and metering system in place which ensured a steady cash flow to the
distributors and in turn to the power suppliers. In India, both of these conditions are absent. For
example, Gujarat’s transmission and distribution sectors are historically weak; and the state has a
high ratio of low voltage to high-voltage transmission lines which contributes to high levels of
power losses. In addition, most agriculture connections do not have meters and in some circles
more than 50 percent of the power is used without payment. The lack of billing and collection
systems has meant that much of the electricity brings no return or is obfuscated as agriculture
load or transmission losses (Morris 2002). As a result, the GEB does not have a stable cash
flow.

Sixth, prices will be restrained by allowing new entrants into the generation an supply sectors,
otherwise the incumbent will dominate the liberalised market and exercise market power to raise
prices to monopoly or oligopoly levels. The other option is to requiring the incumbent(s) to
enter into long term forward contracts (Joskow 2003).

Finally, the reform process has worked best when demand growth is slow and controlled and
when the generation and transmission sectors have excess capacity. For instance, in California
and Chile, there was excess capacity in the system before the reform process was initiated
(Besant-Jones and Tenenbaum 2001; Yi-Chong 2004). In situations of shortage and fast demand
growth, like Gujarat, India, the introduction of a market merely reveals the capacity shortage in
the form of rapid and explosive price increases, a hurdle to reform that was on display in Orissa.
The market reformers at the World Bank writing about the California crisis recognised that a
market cannot deliver power at reasonable prices without adequate generation capacity for both
peak and base-load demand (Besant-Jones and Tenenbaum 2001).

2.2 Impact of the World Bank

The World Bank has pursued electricity sector reform in almost every country in which it

operates as part of structural adjustment packages and as a key condition for further World Bank

loans. In 1993, the bank formulated new policies for lending in the power sector and provided

loans only to utilities which committed to reform and commercialisation. This policy has been

cited as a key trigger to beginning reforms and meeting on paper the objectives (Thillai 2003),
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and in India took the form of pushing for unbundling, privatisation, and independent regulation.
The Bank also sought to reduce government ownership and increase the amount of private
capital investing in the sector though implementing cost-based pricing and elimination of cross-
subsidies (Wagle 2000).

Not surprisingly, this approach has been heavily criticised for not taking into account the
development objectives that are intertwined with electricity provision and an overemphasis on
ownership changes without building adequate regulatory capacity to oversee the new market
structures (Wamukonya 2003). Perhaps more important is what the Bank had to say about itself
in July 2003 report by the Operations Evaluation Department (WB 2003):

1. The Bank “underestimated the complexity and time required for reforms to mature”

2. Private Sector Participation has not produced the desired results and “no single blueprint”
is adequate for power reform. However, good results were cited when “country
ownership and political commitment exists”

3. In India and other developing countries, “strategic investors have withdrawn from the
sector in droves”

4. The Bank’s technocratic view did not give “adequate weight to the political economy of
reform and proved too optimistic”

5. Concluded that the single-buyer model not effective

This honest appraisal may be considered a mea culpa on the part of the Bank, but it also shows
the need for a careful understanding of the starting positions of each country and how important
phasing is for reform efforts. India has been heavily influenced by the Bank’s efforts throughout
the 1990s and continues to take funds to pay for restructuring and regulatory studies, as well as
incentives for SEB which improve performance. For example, from 1996 to 2001, five state
governments signed loan agreements for more than $900 million with the World Bank
(Wamukonya 2003). The biggest of those was Orissa in 1996, where the first implementation of
the standard reform model in India was undertaken.

2.3 World Bank in India: Orissa Electricity Reform

The first implementation of the standard reform model in India was in the eastern state of Orissa,
which began the formal reform process with corporatisation of the SEB, passage of an electricity
law and restructuring generation, transmission and distribution in 1995. The total power sector
restructuring project cost was a formidable $997 million, of which $350 million came from a
World Bank loan. The Asian Development Bank (ADB) and the UK’s Department for
International Development (DfID) and several leading international management consultants
were also heavily involved.

One of the main reasons that Orissa was ripe for restructuring compared with other Indian states
is that the chief minister Biju Pattnaik was committed to the project and many observers believe
that the reform would not have passed without his sponsorship (Thillai 2000). However, Orissa
was also a special case among Indian states in that it had only 5.7 percent of consumption from
agriculture (vs. India average of 30 percent) in 1994 due to the low penetration of electric
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pumpsets for irrigation in the state. Coupled with the weakness of the SEB unions in Orissa, this
made it much easier politically to change the sector.

The reform programme used a top-down restructuring method, in other words, took the
incumbent utility and divided its assets into competing entities through a process of unbundling
and corporatisation (Ramanathan and Hasan 2003). In distribution, the OSEB was divided into
four geographical zones and a contract was signed with a private operator, Bombay Suburban
Electricity Supply (BSES) to manage the central distribution zone. However, the contract was
cancelled by the Grid Corporation in 1997 and instead the four zones were opened up to private
investment by selling 51 percent of equity (Thillai 2003). By 1999, three of the four privatised
DistCos were sold to one buyer and in generation only partial privatisation occurred with the
entry of American firm AES as an IPP with a long-term contract to the single buyer. The process
involved a large number of high-cost, mostly foreign consultants to design the blueprint for
reforms at a total cost of more than $85 million.

In effect, Orissa adopted the so called “single buyer” version of top-down reform, which has
“inherent limitations” for creating competition (Ramanathan and Hasan 2003). The only new
generation capacity added during the post-reform period (1996-2003) relied on long-term PPAs,
which provided a payment guarantee and ensured that no real competition between suppliers
took place. The lack of a solid metering and payment collection mechanism, as well as theft and
a gap between tariffs and the cost of service, left the system bankrupt at every level. This
shortfall eventually percolated up to the generators. The introduction of a segmented generation
pool with few participants and power purchase guarantees for new entrants made the generation
side functionally uncompetitive.

The absence of competition does not stop at generation in Orissa, as the TRANSCOs must sell to
the geographical monopolies of the DISTCOs which are the only suppliers to the customers in
their area. The industry structure is in a “command and control mode” and lacks both
competition and customer choice (Haldea 2003). The DISTCOs continue to make large losses as
payment collection efficiency has dropped. On the positive side, theft and T&D losses have
marginally decreased, but have not provided the gains needed to reinvigorate investment in the
sector. This experience demonstrates that the DISTCOs have not brought much needed new
capital or better management to the sector , nor have they accomplished social policy goals, such
as rural electrification, within the new ownership structure (Ramanathan and Hasan 2003).

The impact of the Orissa programme has been far reaching in India, with many other states
following the lead and implementing some form of restructuring in its wake. Most states have
now set up independent regulatory commissions and are moving to corporatise and unbundle
their SEBs. The 2003 EAct aimed to accelerate the process by requiring corporatisation of all
SEBs and implementation of a multi-buyer system by enabling bilateral trades, inter-state power
trading and trading licensing. In generation, the act effectively delicenses the sector and grants
unfettered approval for captive power plants, which is the focus of the second half of this paper.
The Act has already been amended with the passage of changes in December of 2003 that limit
investigative and police power for power theft and most importantly, the addition of time limits -
three to five years - for SERCs to introduce open access for transmission and distribution.
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This has been the case in Gujarat, where state legislation in 1998 created the GERC and a state
power sector reform bills was passed almost simultaneously with the central Electricity Act of
2003. This has lead to the creation of one generation company, GESCL, one transmission
company (GETCO) and five distribution companies, but all are still controlled by the GEB and
the companies are separate only on paper. Implementation of the new legislation was delayed
until late in 2004 and the process moved slowly to navigate the many political interest groups’
demands.

2.4 New Government Initiatives in India

The flagship programme from the centre is the Accelerated Power Development Reforms
Programme (APDRP), originally the (APDP), and is designed to be a carrot for states to speed up
reform efforts and to infused needed capital into the distribution sector. Gol provides the funds
as a 25 percent grant, 25 percent soft loan package with the remaining 50 percent raised by the
SEB. The Ministry describes the goals as follows:

“The APDRP [was implemented] from the year 2000-01 as a last means for restoring the economic
viability of the Distribution Sector. Under this programme, funds would be allocated to the State
Electricity Boards/Utilitiess/DISTCOMS who have adopted the path of Distribution reforms.
Initially, 63 distribution circles have been identified in different States for improvement /
strengthening of the sub-transmission and distribution network in such a manner as to develop them
as Centres of Excellence. Latter on circles and towns with concentrated loads were gradually
added.”. (NTPC 2001).

In Gujarat, this has meant the infusion of Rs 9,050 billion into 10 different distribution circles
from 2000-2003, but only Rs 215 billion had been released by the Ministry of Power by June of
2003. The GEB claims that transmission and distribution (T&D) losses have decreased to only
15 percent in several of the upgraded distribution circles and that metered connections and
reliability have increased (GEB 2003). Unfortunately, the improvement in distribution
transformers has been marginal, decreasing in 2001-2 to 2002-3 by only 0.68 percent, from 20.58
percent to 19.7 percent (GEB 2004). Further, the Central Electricty Authority reports that Gujarat
T&D losses increased from 2001-2003 by 1.5 percent to 28.5 percent (MoP 2004).

While the APDRP has given incentives to the SEBs to improve performance, and thus receive
more central government funds to leverage and invest in the distributions sector, the funds
cannot adequately make up for lack of investment during the past three decades of high demand
growth. The distributions system remains fragile and the funds motivated by the programme do
not meet the massive needs of the sector.

The other major actor in Gujarat reform has been the Asian Development Bank, which approved
in 1996 a $250 million loan and $850,000 grant to aid GEB restructuring and build capacity in
the Gujarat Infrastructure Development Board (GIDB). In 2000, the ADB approved an
additional two part loan totalling $350 million to aid the GEB and GERC and build transmission
capacity (ADB 2000). The overall intention was to break the GEB into well defined and ring-
fenced corporate bodies, including two new generation companies, and Transco and one
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distribution company. This programme was deemed successful on paper, but multiple interviews
in Gujarat confirmed that the reform has been mostly on paper and true ring-fencing will have to
wait until the GERC takes action to enforce the firewalls between the new companies.

3. Power Investment in Gujarat, India

India is facing a confluence of forces in the power sector; high demand for electricity, ageing
power infrastructure, a new regulatory climate and newly discovered, large supplies of natural
gas. With annual GDP recently growing between seven and nine percent, and inter-fuel
substitution away from traditional sources to electricity (Ghosh 2002), electricity demand growth
has been rapid. Historically, power demand grows between 1.5 to 2.0 times faster than GDP
during the period 1980-2000. Therefore, with annual GDP growth expectations of more than
seven percent for the next several years, peak and total power demand is likely to increase by
more than 10 percent per year (MoP 2007).

To meet this demand, a broad range of technologies and fuels are available. The long lifetimes of
power sector capital investment means that decisions now will have long-term implications for
the Indian economy and the development of a sustainable and reliable energy portfolio. This
paper sets out a pragmatic strategy that could help overcome the structural and political problems
hindering more power sector investment in India. The case of Gujarat is examined in detail
because the high existing penetration of captive power in industry makes it an ideal candidate for
“bottom up reform” to take hold most quickly.

The Indian ESI will need to grow to help sustain a path of seven percent GDP growth, and the
government will be under pressure to deliver better results. However, past performance suggests
that a government-only solution will not be adequate and increased private participation in the
ESI is needed.

The India Planning Commission has responsibility for laying out the total capacity addition
targets for the country in its five year plans. In the 9" Plan (1997-2002) the Commission set a
target of 40,000MW, but achieved only 19,000MW. In the 10" Plan (2002-2007) an expanded
target of 43,000 was set. Industry observers agree that the targets have historically been overly
optimistic and will likely continue to be missed by approximately 50 percent in each plan. The
most obvious causes are limited resources for investment by the government and the highly
indebted position of the SEBs, and have been well described in the literature (Rao, Kalirajan et
al. 1998; Dubash 2001; McKinsey 2001; Gol 2002). Both plan periods include a heavy reliance
on private sector investment to achieve “adequate” capacity. However, they rely on the state
sector as the primary buyer of generation output. Unfortunately, this centrally planned model
depends on the already exposed financial position of the SEB’s. IPP investment during the 9"
and 10™ plans has been sparse, principally because the state-owned utilities have not been
reliable buyers for merchant plant power.



3.1 Power Shortages and Grid Instability

Power shortages in India are widespread and have intensified in duration and scope in the past
decade (PC 2002). Several studies have sought to quantify the damage from poor power quality
and availability to industry and the economy as a whole. Their finding suggests that GDP
growth has been retarded as a result (CIl 2002; Nexant 2003). The Indian Power Minister

reiterates this point in 2004:
“The industry in India has among the highest tariffs in the world and is not yet assured of the
quality of supply. In this era of globalisation, it is essential that electricity of good quality is
provided at reasonable rates for economic activity so that competitiveness increases. Being
internationally competitive is now essential for achieving the vision of 8-10 percent GDP
growth per annum, leading to employment generation and poverty alleviation.” (Sayeed 2004)

For example, in Gujarat the power shortage problem is acute and has not shown sign of
improvement despite GEB efforts. Figure 2 shows the recent trends for both peak and total
energy shortages as estimated by the Ministry of Power. One solution is to use demand side
management (DSM), but it is likely to deliver no better than 10-15 percent of the gap in power
(Abraham 2004).

Figure 2: Gujarat Energy Shortages and Peak Deficit 1996-2007
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In short, the availability of reliable and stable power supply for industry and small consumers is
an ever widening gap. Capacity addition will have to outpace demand growth, which is linked to
GDP expansion, to reduce the shortfall (Mitra 2003). This relationship dictates that power
output will have to grow by more than 20 percent to make up any ground on the shortages. One
note of caution with these numbers is that demand at subsidised prices is likely overstated, and
some inflation of the problem helps certain constituencies as well as some government agencies
that base funding allocations on the shortage figures.
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SEB across India are bankrupt, a position well documented in the literature (ICRAb 2003;
Morris 2003; ICRA 2006) and caused by a number of factors, most significantly the use of the
SEBs by the state governments to finance expenditures and to subsidise important political
constituencies, such as farmers and urban elites. In Gujarat, this is certainly the case with total
shortfalls before the state subsidy totalling Rs 32 trillion in 2004 (GEB 2003). In 2006, the
erstwhile GEB still relied on state subsidies for more than 15 percent of total revenues and the
company has a high negative net worth and high debt levels. (ICRA 2006). The GEB is not in a
strong position to invest in new infrastructure under the current operational climate and the
planned continued use of the Board to provide cheap power is unlikely to help remedy the
situation.

3.2 Distribution Reforms in Gujarat Using Private Sector Franchising

The GEB has begun to take action to address transmission problems by applying APDRP funds
to reduce losses and increase metering (GEB 2003). In addition, the GEB has put out tenders for
private sector participation in selected distribution circles (January 2004), but many unresolved
issues about how capital expenditures, manpower and revenue sharing will be handled have yet
to be negotiated and implementation will be slow. In the words of the GEB Member for
Finance: “[franchisee distribution companies] are being explored [as an idea] so that we know
who is in our backyard” (Joshi 2004). Private sector involvement in distribution is anticipated in
Gujarat and the SEB is trying to control the process through a programme of tenders and thus
show the GERC that it is open to private investment. However, even if the franchisee model
comes to fruition, all power purchases will be from the GEB and no direct bi-lateral supply
contracts between generation and consumers will be allowed (Joshi 2004). This ensures captive
customers for the GEB and reduces competition. A more proactive approach is needed to
encourage real competition and the enabling legislation has now been passed by the national
government in the form of the 2003 Electricity Act (Padmanaban 2003; Sankar 2004), which is
discussed in the next section.

3.3 Electricity Act 2003 and Gujarat Legislation

The legislative process that produced the 2003 Electricity Act (EAct) spanned more than five
years and involved hundreds of consultations, drafts and delays (Dubash 2001). It forms the
basis for the most fundamental rethinking of the power sector in India since the 1948 Electricity
Law after independence created the State electricity Boards (Rao 2003).

The EAct requires corporatisation of all SEBs and moves from a single-buyer model to a multi-
buyer system by enabling bilateral trades, inter-state power trading and trading licensing. In
generation, the act effectively delicenses the sector and grants unfettered approval for captive
power plants, which is the focus of the second half of this paper. The Act has already been
amended with the passage of changes in December of 2003 that limit investigative and police
power for power theft and most importantly, the addition of time limits -- three to five years --
for SERCs to introduce open access for transmission and distribution.
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The EAct has been described by D.V. Kapur, head of Reliance Power, as the first step in 10
toward reforming a broken system, but at least it is a step forward. The reality of this statement
was confirmed shortly after it was passed with many states requesting more time to implement
its requirements and backtracking on charging for power for farmers. Andhra Pradesh, Tamil
Nadu and Maharashtra state governments have all announced their decisions to give free power
to agricultural consumers (Godbole 2004).

In Gujarat the process of power sector reform was complicated by a similar piece of state
assembly legislation that passed in June of 2003. The state requested an extension for the
implementation of the Act and was granted an extra six months, to December 2003, but this was
extended for another 12 months, conveniently until after the general election. The new
Congress-lead United Progressive Alliance (UPA) government in the centre came under direct
pressure from its partners on the left (e.g. Communist parties from West Bengal) to review the
original act and many attempts were made to water it down and delay implementation further.
To its credit, Prime Minister Singh, an original architect of the first reforms in 1991, has stayed
true to the goals of the act, and while agreeing to a review, has not wavered in pushing forward
with implementation. The power secretary commented in November 2004 that no more time
would be allowed for SEB corporatisation (TNN 2004). However, several two-month extensions
were granted and the final line has yet to be drawn in the power struggle between the states and
the central government. This tension is especially acute in the case of Gujarat, where the BJP is
firmly in control of the state assembly and CM Modi controls the energy portfolio. Without a
commitment from the SERCs to deal with the complicated and politically volatile details of
transparent and fair markets, the Act will not be effective at encourageing new private
investment. The critical areas for consideration are covered in details in Section 4.

In the summer of 2005, the UPA government has come under intense pressure, both from its
partners on the left and the opposition BJP on the right. PM Singh has signalled his intent to
continue pushing to end free power for farmers, but the reality has been a series of
announcements by state governments to continue the practice. The government has had to
extend the deadline for SEB unbundling again, this time to December 2005 and fight a rear guard
action against its coalition partners, principally the communists (Economist 2005). The EAct
amendments being pushed by the left have left many of the key provisions of the act in question.
Amendments include the removal of the provision for the elimination of cross subsidies, an
increased role for the centre in rural electrification, removal of regulators authority to set tariffs
and a further extension of the SEB reorganisation deadline (TNN 2005). The Communists are
moving to push rural power programmes, protect SEB workers and keep control of power prices.
They have been adept at slowing or changing the direction of the reform plan and may
undermine the intent of the 2003 legislation with the raft of changes proposed (Bhattacharjee and
Goswani 2005).

4. Captive Power in India

Captive power plants have been an integral part of industrial production across the developed
and developing world. In many areas where reliable power is expensive of difficult to access,
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industry has taken matters in to their own hands and developed power systems to meet their
individual needs. This approach is manifest over a range of projects, from a simple diesel
gensets up to large scale coal and natural gas-fired generation units which also supply steam or
heat for production processes. However, given this long history in India and elsewhere, the
current state of economic or policy analysis for independent and captive generators and their role
in the power sector in developing countries is one of general neglect.

The wide-ranging study by the IEA on India, gives only two short paragraphs to describe captive
power (IEA 2002) and several other recent books (Nair 2000; Rao 2004; Yi-Chong 2004) do not
focus any analysis on the distributed, captive and independent generators in the Indian system,
which make up approximately 20 percent of installed capacity and more than 30 percent in most
industrial states. To bridge this gap in understanding, Section 3 first describes the scope of
captive power and its role in Indian industry, followed by an examination of the political and
economic reasons for using a bottom-up approach for ESI sector reform in Gujarat.

4.1 Role of Captive Power in India

Captive power has played an increasingly significant role in Indian industry, both as a back-up
source of generation and as the primary power supply for many industrial facilities. Figure 3
shows how each of the different types of CPP have grown since 1985. CPPs have grown at a
steady and increasing rate since the pre-reform period of the mid 1980s. From 1995 to 2004,
captive generation capacity has increased by 68 percent. This upswing indicates the speed of
industrial conversion to own generation when faced with high industrial tariffs, poor service and
non-availability of grid power.

Figure 3: Indian CPP Growth by Fuel Type
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In Gujarat, the figures are even more pronounced, with a 400 percent expansion of CPP capacity
from 1991-