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1. | nt roducti on

Though the Enron deal has been attracting a great
deal of attention in the nedia, there have been very few
attenpts to go to the root of the problem This paper
ainms, therefore, at exam ning the origins of the Enron deal
(and others of its type such as the Cogentrix deal in
Karnataka). It concludes with the view that such deals are
only the unpl easant synptons of an underlying di sease. And
the disease 1is, in general, the basic paradigmfor energy
gui di ng I ndi an deci sion-makers and in particular, the basic
strategy for the power sector in |India.

2. The 1990 Crisis of Electrical Capacity Expansion

The rel evant history begins with the demand of the
power sector for allocations in the Ei ghth Plan proposal.
Starting with a grandi ose wi sh for an expansi on of 48, 000
MNin 1989, the proposal settled in 1990 to 38,369 MV at a
cost of Rs 128,000 crores. But the scarcity of funds
resulted in further downward adjustnment of funds for
installed capacity and the associated targets. The Eighth
Pl an Working G oup, using CEA estimtes, proposed a
capacity addition of 36,646 MNduring 1992-97 (the revised
Ei ghth Plan), but this target was reduced to 30,537 MN In
response, the Planning Conmm ssion allocated only Rs 79, 589
crores to the power sector (public) of which Rs 49, 424
crores was for generation. The expected achi evenent thus
canme down to 19,537 MW However, it soon becane clear that
even this down-scal ed request could not be net out of the
publ i ¢ exchequer.

Clearly, the electricity systemof |India was
trapped in a capital crisis if by the word crisis is neant
a situation that does not permt continuation of old
patterns of behavi our.

And the old pattern of behavi our consisted of the funds for
t he power sector coming wholly fromthe governnent, and the
actual allocation being the result of a bargai ning process

i nvol ving the power and finance mnistries and the Pl anning
Comm ssi on.



In fact, the electricity systemwas trapped in
other crises -- the performance crisis characterized by the
deteriorating technical and financial performance of the
State Electricity Boards (SEBs); the equity or access
crisis because the systemwas (and is) expanded in the nane
of the people but a significant fraction of the popul ation
(as much as half in the case of Karnataka) does not benefit
directly fromelectricity; and the environmental crisis
because al nost every conventional electricity generation
project is under public attack on environnental grounds.
But, these other crises were not priorities for the power
mnistry. Instead, it cane up with what may be called the
mendi cant's approach that is best clarified with a
guantitative analysis of the capital crisis.

3. A Quantitative Statenment of the 1990 Crisis

The essence of the capital crisis of the Indian
electricity systemis that its financial requirenents are
several tines nore than what can be provided by its
traditional supplier of capital, nanely, the Centra
Gover nnent .

In quantitative terns, the annual investnent, I,
required for expansion of installed capacity can be
estimated with the follow ng fornul a:

| = E(0) x a x g(GP) x UCOP = E(0) x g(CAP) x UCCP

where E(0) is the installed capacity (in MN in the base
year, g(GDP), the growh rate of the GP, g(CAP), the
gromh rate of installed electrical capacity, a, the ratio
of the growh rates of installed electrical capacity and
GDP, and UCOP, the unit cost of installed capacity in Rs
crores/ MV

The Governnent of India's Eighth Plan proposal for
el ectrical capacity expansion estimating Rs 128,000 crores
(1989-90 prices) for an expansion of 38,369 MANfrom an
exi sting base of 64,000 MNin 1990 corresponds to a growth
rate of installed capacity of 9.8494 %and a unit cost of
installed capacity of UCOP = Rs 3.336 crores per MV
(i ncluding transm ssion and distribution).

4. The Options for Resolving the Crisis

The above expression for the annual investnent, I,
required for expansion of installed capacity is a useful
basis for discussing the capital crisis facing the power
sector and the options for dealing wth it. |In fact, these



options arise fromwhether the various terns in the above
expression are considered to be constants, or whether they
are viewed as variables alterable by governnent policy and
i ntervention.

Option #1 arises fromtaking E(O) the installed
capacity (in MN in the base year, as well as a and UCCP,
as given.
One is left therefore wwth I, the annual investnent required
for expansion of installed capacity and with g(GDP), the
growh rate of the GDP

If it is not acceptable to |l ower the economc
gromh rate below a certain m ni num val ue of g(GP), then a
certain m ni num annual investment | has to be ensured to
sustain this growh rate.

In theory, there are five sources for

this investnent, I:

| =1 (&) + I(IES) + I(IPS) + I(MB) + |(FPS)
where 1 (G ) is funding fromthe central governnent,
I (I ES),
fromthe Indian electricity sector consisting of the state
electricity boards, the electricity generating corporations
such as NTPC, NHPC, etc. and the electrical plant
manuf acturer BHEL, 1 (IPS), fromthe Indian private sector,
I (MB) fromthe nultilateral banks such as the Wirld Bank
and the Asian Devel opnent Bank, and | (FPS) fromthe foreign
private sector.

In 1990, the situation was as follows. The central
governnment had reached its Iimt, I(G)(mx), as far as
fundi ng was concerned. | (IES) was al nost zero because the
I ndian electricity sector had virtually no surpluses to
make avail able for investnent. The Indian capital market
had not yet been flooded with foreign funds to nake a
significant contribution I (IPS) fromthe Indian private
sector. The World Bank in 1989 had just highlighted in
1989 an "unbri dgeabl e gap" between capital denmand and
supply at the | evel of the whole devel oping world. The
Bank stated that the requests fromthe electricity systens

of devel oping countries added up to $100 billion per year
in response to which only about $20 billion was avail abl e
fromthe Wrld Bank and ot her

mul tilateral sources |leaving a gap of about $80 billion.

In other words, there was no hope of getting I(MB) fromthe
multil ateral banks such as the Wrld Bank and the Asian
Devel opnent Bank.



So Option #1 was reduced to the nendicant's
approach of begging for I (FPS) fromthe foreign private
sector to fill the gap [I - I (GJ)(nmax)] between the annual
i nvestnment required, |, and the maxi num funding that could
be provided by the central government, |(GJ) (max).

Option #2 arises fromtaking as given both E(O0),
the installed capacity (in MN in the base year, as well as

a and UCOP. If, in addition, there is a decision to
tighten one's belt and manage within one's neans, then
gets fixed at what can be raised internally, i.e.,

| (&) (max), and one has to accept whatever econom c growh
rate g(GDP), cones out of the equation. The problemis
that this growh rate may turn out

to be unacceptably low, say 2% i.e., less than the

popul ation growth rate -- in which case this option based
on the reducedgrowt h-rate approach is unacceptabl e.

Option #3 is based on the new energy paradi gm
approach pronoted anong others by the International Energy
Initiative. It takes both E(0) as well as a m ni num growth
rate g(GDP) as given, and explores the possibility of
| owering the annual investnment required by decreasing the
product (a x UCOP).

Decrease of the product (a x UCOP) can be achi eved
by decreasing a, the ratio of the growh rates of installed
capacity and GDP and/or by decreasing UCOP, the unit cost
of installed capacity in Rs crore/ MN The factor a which
is conventionally taken between 1.5 to 2.0 can be reduced
to much | ower val ues through efficiency inprovenents, i.e.,
t hrough getting a greater GDP bang for a | ower energy buck.
UCOP can al so be | owered by reducing the cost of
conventional generation through efficiency inprovenents and
the cost of transm ssion by reducing T & D | osses and/ or by
generating at the consunption sites through non-
conventional decentralized technol ogies (for exanple by co-
generating electricity, for instance, in bagasse boilers in
sugar factories, or by decentralized electricity generation
in villages from bi ogasor producer-gas). Thus, apart from
the i nprovenent of end-use efficiencies, the efficient
production and transm ssion of conventional energy and the
har nessi ng of non-conventional decentralized sources of
energy can al so reduce the financial requirenments of the
power sector.



5. The Mendi cant's Approach

In this context, the reduced-growth-rate approach
was obvi ously unacceptable to the electricity establishnment
in India. And the new energy paradi gm approach was too new
and too radical to be understood, |et alone appreciated, by
this establishment which was trapped in the conventional
suppl ybi ased approach to energy. The establishnent turned
naturally to the beggi ng- bowl option.

A new policy of opening electricity generation to
private participation was announced in COctober 1991. Then,
in May- June 1992, a high-level teamconsisting of the
Uni on Cabi net Secretary, Power Secretary and Fi nance
Secretary visited the US, Europe, and Japan, to invite
foreign private sector participation in the power sector.
Forei gn conpanies returned the visit to India and found the
electricity establishnent here willing to make all sorts of
concessi ons and provide any nunber of incentives. 1In the
belief that they were beggars and that "Beggars cannot be
choosers!"” (to quote a report of a statenment by the US
Treasury Secretary), the foreign conpanies were offered
concessions and incentives that were unheard of in the
power sector business.

Sonme of those decision-nmakers now admt that they
were | earning, but they certainly did not behave at that
time as beginners. They did not generate a public debate
and benefit fromthe expertise in the country. Neither did
t hey study sufficiently nei ghbouring Asian countries such
as China. Above all, they kept the arithmetic leading to
t he deci sions hush-hush and ensured a conplete | ack of
t ransparency!

6. The Price of Begging

Unfortunately, begging abroad for private capital
has not brought investnment in as alnms. The country has to
pay an exorbitant price in the formof several harnfu
features:

§ high plant |load factor to the detrinment of the system
(1 ncludi ng power purchase obligations to buttress this
hi gh plant | oad factor)
§ high return on equity investnent to the investo(with the
return guaranteed by the governnent)
hi gh recurring costs,
high tariffs,
hi gh capital costs,
di sproportionate share of risks,



unf avour abl e financi ng,
envi ronnment al hazar ds.

This long list nerits sone el aboration which is presented
bel ow not necessarily in the above order.

High Capital Costs: The capital costs of the Enron
project (of the Dabhol Power Conpany) can be assessed by
conparing themw th those in the industrialized countries.
In the USA, a basic, no-frills 300 MN coal - based steam
electric plant would cost about $1,100/kWin 1990 prices,
whi ch works out to about Rs 3.410 crores/ MW@Rs 31/$. The
| abour conponent of this capital cost is about 37%

There are two reasons why the capital costs should
be much lower for the Enron project in India: firstly, the
Enron power plant with a LNG driven turbine should be much
cheaper (in fact about $600-700/ kW or 30% cheaper) than the
coal - based steamelectric plant; and secondly, the | abour
costs should be nuch lower in India.

It is, therefore, surprising that the capital cost
associated with the Phase | Enron project turns out to be
Rs 4.358 crore/ MWor $1, 405/ kW (Rs 3,029 crores for 695 MN
for an intrinsically cheaper natural -gas technol ogy. This
means that the capital costs of an Enron LNG based gas-
turbi ne technol ogy are higher than the capital cost
(adjusted for inflation) of a costlier coal-based
technology in an industrialized country. Such a price
increase in noving froman industrialized country to India
is contrary to expectations, but it has al so been noted by
ot her observers. However, these higher costs have been
justified by the President of the Dabhol Power Conpany
which is inmplenenting the Enron project.

The Enron capital costs are also higher than those
i n new i ndi genous projects based on simlar fuels. For
exanpl e, the Enron project costs are higher than those in
NTPC s 645 MW gas-based Kawas project (inplenmented in
Novenber 1993 at Rs 2.4 crore per MN, even when the latter
are inflated to the 1997 | evel, according to IDBI's
anal ysis. The National Wrking G oup on Power Sector has
in a detail ed Septenber/COctober 1994 study shown that the
capital costs of both conbi ned-cycle gas-turbine and coal -
based plants are | ower w th indigenous technol ogy (Annexure
3).



However, for these conparisons to be rigorous, it
is inmportant that the technical efficiency of the
i ndi genous version is as high as that of the Enron plant --
otherwise, it would be a conparison of a |ower-efficiency
technol ogy with a higher-efficiency technol ogy, in which
case it is generally true that the advanced technology is
costlier. And, the GE Frame 9F gas turbine is one of the
nost advanced in the world.

In the case of Enron, it appears that the cost
increase (relative to the capital costs in the
i ndustrialized countries) is mainly because of the
inclusion of itens that are not nerely a part of plant and
machi nery. These include "prelimnary" expenses (Rs 62.72
crores or Rs 0.021 crores/ MN, a "devel opnent fee" (Rs
86.40 crores or Rs 0.029 crores/ MN to be paid to the three
pronoters for "initial devel opnment work"”, and a Technica
consultancy fee to the "Owmer's Engineer" (Rs 35.20 crores
or Rs 0.012 crores/ MW and "pre-operative" expenses (Rs
547.26 crores or Rs 0.181 crores/ MN whose constituents in
turn, include an "upfront fee" (Rs 75.84 crores or Rs 0.025
crores/ M (Annexure 1).

There are al so paynents in the Enron deal for
equi pnent/ consul tancy/recurring expenses to affiliates of
the firnms owni ng Dabhol Power Conpany. Naturally, in such
transactions, it would not be profitable to west
conpetitive deals. For exanple, the Enron project has an
initial Technical Consultancy fee of Rs 35.2 crore to be
paid to the Ower's Engi neer, an annual Fuel Managenent fee
of Rs 8.0 crore is to be paid to an Enron affiliate, Enron
Fuel s International Inc., and the Operation & Mii ntenance
contractor is another Enron affiliate, O fshore Power
Operations CV. Finally, the generation equipnent is being
purchased fromequity-partners (Ceneral Electric and
Bechtel Goup Inc.).

Hi gh Return on Equity: The 16%return on equity
(ROE) factored into the tariff when the plant is running at
68. 5% capacity is nuch higher than that expected abroad.
In Germany, an RCE of 9-12%for privately financed power
projects is considered acceptable, while in the US, the
rates on Governnent Bonds vary from7.28%to 6.65% for 10-
year to 30year Bonds. The RCE is al so nuch higher than
that of the Indian SEBs (which is around 3%.

In addition, there is a bonus to be paid for
achieving a PLF that is higher than the bench-mark PLF of
68. 5% agreed upon PLF. So, the actual return is nuch



hi gher .

Guaranteed Return: Even nore inportant than the
high ROE is the fact that the return is guaranteed by the
Governnment of India in case the State Electricity Board,
the purchaser of electricity, is unable to pay. This
guar antee cannot be justified fromthe standpoint of
pronmoting conpetition and turning to narket forces. It is
st at e-guaranteed protection of a producer at the expense of
t he purchaser and consuner, a protection that has been
constantly criticized as one of the evils of centrally
pl anned econom es.

Tariffs: In the year 1997, the tariff per kWh wll
be about Rs 2.40/ kWh (US$ 0.075/ kW) . The life-cycle cost
of electricity using the TAG nethod for costing with the
Enron data varies between Rs 2.28/ kW and Rs 2. 71/ kWwh
(corresponding to annual discount rates of 10%to 15%.

However, the expenses chargeable during the life of
the project provide, not only for inflation, but also for
escal ation of various conponents - fees (such as Managenent
Fee, Testing Fee, and Conm ssioning Fee), insurance
charges, "tax increnental charges"”, etc. These contribute
to the variable cost conponent of the tariff (Schedule 10,
part V). Hence, with the tariff payable increasing every
year, a conparison of Enron electricity with that from
other plants will have to seen froma dynam c perspective.
Further, in view of the global trend of declining costs due
to the advance of technol ogies and due to current
t echnol ogi es becom ng outdated, it is not clear why Enron
shoul d have been protected agai nst technol ogi cal
obsol escence and stranded i nvestnents.

It must be noted, however, that in response to many
critics who have argued that the Enron deal is a "cost-plus
contract", the President of the Dabhol Power Conpany has
asserted that it is a ""negotiated selling price contract",
i.e., any cost increases associated with construction,
financing, etc., are all borne by the conpany, not MSEB or
t he consuner."

Hi gh Plant Load Factor at the Cost of the System
The cost per kWh of electricity fromthe project is
conputed on the basis of an assured capacity utilization
(of 90% that is higher than that prevailing in the country
at present. If such projects are assured a sal e of
electricity at such consistently high PLFs, obviously other
pl ants woul d have to be backed down during the daily off-
peak hours and the nonsoon season. This would result in
uneconom ¢ plant dispatch (i.e., |ower cost-per-unit power



woul d be repl aced by hi gher cost power).

In spite of the diurnal variation in the
electricity demand, there is no price variation according
to the time of the day that electricity fromthe proposed
facility is avail able.

Envi ronnental hazards In the case of Enron's Dabhol
project, a National Environnental Engineering Research
Institute (NEERI) report states that human lives could be
| ost due to | eakage of gas fromthe pipelines or at the
storage tanks because the LNG tanks will be positioned too
near. Wereas the NEERI suggested a 2.5 km excl usion zone,
Enron's consul tants have recomended only 750 m The ot her
envi ronnmental concerns centre around the inpact of dredging
on fisheries and the livelihood of |ocal fishernen, the
potential damage to local fishing resulting fromthe
di scharge of hot water into the sea, and atnospheric
pollution. Enron, with a reputation of being an
"environnent-friendly" conpany has responded to and deal t
with alnmost all the objections. The major uncertainty
pertains to the sul phur dioxide em ssions fromthe use of
| ow sul phur hi gh speed diesel (LSHS diesel) in the first
phase, which will be higher than that rel eased by Indian
coal. Even though it is estimated the rise in SO2 w ||
only be a 5% from21 pug/n8 to 22.1 pg/ n8, only the mango
crop in the region can decide whether this increase is
trivial -- the proof of the environnment-friendliness of
Enron is in the eating of the mango.

Unf avour abl e Financing: The rates of interest
payabl e on dollar and rupee debt are fixed as on the date
of financial closure. Till this stage (i.e. financial
cl osure, securenent of counter-guarantees, etc.) the
percei ved | ender risks and the correspondi ng rates of
interest are relatively high. However, as the project
continues, risk falls and the debt can be refinanced (i.e.
interest rates can be re-negotiated), but the utility wll
still be adhering to the fixed rates. On such a |large
| oan, the reduction of each percentage point fromthe
interest would result in a considerabl e saving.

7. Cogentri x -- another Enron-type Deal

Capital Costs: The capital costs of the Cogentri x-
Mangal ore Power Co. (MPC) project are Rs 4387.48 crores for
1,000 MW i.e., Rs 4.387 crores/ MV (or $1, 415/ kW on
January 1, 1997. This is 28.6% higher than the capital
costs of barebones coal -fired power plants with flue gas



desul phuri zation equipnent in the US which are estimated to
be $ 1, 100/ kW

The Cogentrix project costs are also higher than
t hose of indigenous projects based on the sane fuels even
when the conparison is with new projects, i.e., with the
present margi nal cost of generating electricity fromthe
sane fuel, rather than with historical costs. For
i nstance, the capital cost of NTPC s 2x500 MW coal - based
pl ant - Vindhyachal Stage Il was Rs 2,753 crore in the
third quarter of 1993-94 ; inflating this to the January
1997 level gives a |lower cost than that of MPC

Further, as per the Techno-economc feasibility
report the cost of the "construction & equipnment” (Rs
2024.50 crores in January 1997) is only about 46% of the
total capital cost. As in the case of the Enron project,
there are cost-heads that need to be scrutinized -- pre-
operational expenses (Rs 67.22 crores), project nmanagenent
& support (Rs 54.18 crores), as well as finance expenses
(Rs 166.35 crores), apart frominterest during
construction, etc. (Annexure 2)

Recurring costs: The operation and nai ntenance (O
& M charges, used in the conputation of tariffs, |ike
those of the Enron project, are high on several counts.

(1) O & Mcosts are reckoned at three per cent of the
current
capital costs (while Indian thermal plants charge 2
to 2.5 per cent). Hence, if the capital costs are
inflated, the O & M charges avai |l abl e are padded
proportionately.

(2) As the current capital costs wll be revised
upwar ds
every five years by four per cent supposedly to
take care of the appreciation in the value of

capital assets, all linked charges wll also rise.
(3) Non-fuel operation & nai ntenance costs decrease
when

hi gher quality coal is used. Since the PPAs

guarantee a fixed proportion of capital cost for
&M the saving resultant fromthe use of higher
quality coal accrues to the foreign party al one.

Tariffs: The 1997 selling price of electricity



fromthe Cogentrix plant will be Rs 2.59 per kWh as agai nst
Rs 2.72 fromthe Raichur Thermal Power Plant - Unit |V, but
this apparent cost-effectiveness of Cogentrix electricity
must not be taken at face val ue because, according to the
tariff schedules, the electricity price payable rises every
year.

Mor eover, even these future electricity tariffs
have been nmade subject to further escalation for various
reasons apart
fromthe provision for inflation already included. For
i nstance, the Cogentrix has considered tariff increases on
four counts:

(1) the fuel cost wll be at the then prevailing
i nternational prices conputed on the basis of a
normative coal consunption rate;

(2) all elenents of fixed costs including plant,
equi pnent, construction, insurance, etc. will be
based on the actual expenditure (which could include
cost-overruns);

(3) although the inflation rates assuned are ten per
cent for the rupee conponent and four per cent for
t he doll ar conmponent, these are subject to upward
revision in accordance with the actual rates;

(4) even the exchange fluctuation adjustnent, now
estimated at four per cent, wll be based on the
actual fluctuation.

Thus, in the case of Cogentrix, the cost-plus system of
paynment makes the electricity purchaser bear the brunt of
the effects of input-price increases. Wth such an
arrangenent, the generator would not have any incentive to
curtail inputcosts. (However, as the average CARG between
Rs 2.59 in 1997 and Rs 14.73 in 2026 is 5.97% the
Chai rman, KEB, has clainmed the price increases to be
reasonabl e) .

Fuel :  According to the Techno- Econom c Feasibility
Report, Cogentrix will charge the State Electricity Board
fuel costs for a Tariff Heat Rate (WHR) of 10,813 BTU kWh
(11,408 kJ/ kW) . This appears to be nuch nore inefficient
than the average international norns, and even hi gher than
that of Indian plants (7 9,525 BTU kW) in spite of the 40
per cent ash content of Indian coal and the fact that these
pl ants have to back down during the nonsoons. What is
nore, energy experts are of the opinion that the plant may
be operated far nore efficiently while the owners obtain
paynment at the current fuel prices for nuch nore than they



actually use, i.e. in agreeing to a normative flat rate
WHR, the utility will not benefit fromefficient fuel
usage.

Return on Equity Investnent: Wen the plant runs
at the bench-mark capacity of 68.5% (68.493%, a 16% return
on equity investnent is guaranteed.

Further, as in the Enron deal, Cogentrix earns
bonuses on ROE for additional plant utilization. This
bonus is conputed at 0.7 per cent ROE for every percentage
poi nt of generation above 68.5 per cent PLF, up to 85
per cent, and 0.65 per cent ROE for every percentage point
PLF above that.

Al t hough the Cogentrix ROE does not have to be
actually paid out till the plant is in operation, it
accunul ates during the construction period (fromthe date
of execution of the PPAtill the conmm ssioning of the
project) and becones a conponent of recoverable fixed
charges. As such, it should be included when conputing the
cost per unit of electricity from
t he power plant.

Power Supply & Unfavourabl e Purchase bligations:
As per the PPA with Cogentrix, the generating conpany is
obliged to "operate each unit of the Facility at all tines
at a level of output at |east equal to 68.493% of the Unit
Capacity of each Unit, except during periods of Forced
Qut ages and Schedul ed Qutages and as ot herw se permtted"
and the purchaser has to "accept and purchase fromthe
Company, all of the Facility's electric energy . . pursuant
to the terns and conditions of the Agreenent". Therefore,
i f unavoi dabl e circunstances (for exanple, safety risks or
problenms with a part of the systen) prevent the plant from
bei ng operated, the SEB would be forced to pay the nonthly
fixed charges in spite of there being no electricity
delivery. Thus, such risks are transferred fromthe
generator to the SEB.

Plant | oad factor: The cost per kWh of electricity
fromthese projects is conputed on the basis of an assured
capacity utilization of 85%that is higher than that
prevailing in the country at present. Like Enron,
Cogentrix will operate as a base-load station, hence, other
power stations would have to back down in the event of a
drop in demand. (This would push up the costs of these
ot her plants).

Ri sk-sharing: At present, a greater share of the
ri sks seemto be borne by the purchaser (State Electricity



Board) rather than the generator.

(1) Compl etion and construction risks -- There does not
appear to be any risk to the generator of a penalty
for non-conpletion of construction of the plant
according to the schedule (40 nonths). Further, as
the entire inpacts of an increase of capital costs
(of equi pnent, consultation, insurance, etc.) are
bei ng borne by the purchaser, the risk of cost-
overruns with any delay wll not affect the
gener at or .

(2) Fuel supply/price risks -- A nunber of "Qualified
Fuel Suppliers”™ will be identified, fromwhom fue
(according to the required specifications) could be
purchased. Criteria for the selection of the nost
favourabl e bid have also been listed. Wile the
generating conpany has to ensure the availability of
suitable fuel, it is conpensated for this by a fue
managenent fee. Paynent for the entire fuel-cost is
by the electricity-purchaser who bears the risk of
rises in fuel -prices.

(3) Ri sk of under-utilization of capacity -- The Tariff
Heat Rate agreed upon in the PPA with Cogentrix is
consi derably higher than international rates; this
woul d conpensate for the increase in heat rates that
woul d result fromthe plant being run at reduced
capacity. Hence, the generator does not suffer from
this risk.

(5) Ri sk due to "Governnent Force Majeure" -- "Force
Maj eure" events have been listed in the PPA. These
pertain to uncontroll able circunstances such as
natural disasters. |Insurance coverage wll be
obtained for such calamties and the prema wll be
paid for by the purchasing utility. However, the
purchasing utility is not under any circunstances
relieved of its obligation to pay noney due.

Fi nanci ng: Cogentrix has been all owed to conplete
construction entirely on debt; equity will be brought in only
during the first year of commercial operation. This is
advant ageous to them because interest on debt is payable even
during construction while return on equity will commence only
fromthe date of conm ssioning.

Since the interest rates (on debt) are a conponent of
the Monthly Fi xed Charged Rates which are rei nbursed by the
utility purchasing the electricity, there seens to be no



incentive for the conpany generating electricity to obtain
the | owest possible rates. (If the interest burden were to
be borne by the generators or even shared, the attitude may
have been different).

Envi ronmental hazards: Cogentrix has not yet
prepared the environnental inpact assessnent (ElA) report
as yet.

This is particularly essential as the plant wll depend
solely on inported coal which has a higher sul phur content
t han | ndi an coal .

8. Enron-type Deals will only aggravate the Electricity
Crisis

I n anal ysing the inpact of Enron-type deals on the
capital crisis of the electricity system (described in
Section 2) that notivated the search for foreign private
i nvestnent, attention can be focused on the basic equation
(Section 3) for the annual investnent required for
el ectrical capacity expansion:

Il = E(0) x a x g(GP) x UCOP = E(0) x g(CAP) x UCCP

By pushing up UCOP, the capital costs, and therefore, the
unit cost of power, for a given investnent, |, the growh
rate in capacity, g(CAP), is nuch less than it would have
been if indigenous capital costs had prevailed. The
country has got less electrical capacity than what the
deci si on- makers hoped for.

Al so, the country has not got the type of

el ectrical capacity it needed. |In alnost all the states,
the shortage of peaking capacity is approxi mately doubl e
the shortage of basel oad capacity. On the supply side,
therefore, the first requirenent is for peaking capacity
t hrough peaking plants. But, many of the plants based on
foreign private investnent, for exanple, the Cogentrix

pl ant, are for coal -based base-load plants which will not
elimnate the peak | oad shortage.

The Enron plant for Mharashtra may be of the right
type because gas- or oil-based generating plants are
qui cker to
start and bring on | oad than steam based plants, and their
operation and mai ntenance costs are relatively higher.
Therefore, it should be used for peak-loads rather than
basel oads. But, by assuring the plant the purchase of its



electricity at very high PLFs, it is being forced to run in
a "base-1oad node" and the higher costs are underwitten by
giving it a bonus for running at high PLFs. In an
efficient electrical system the peaking plants with high
runni ng costs |lose the conpetition with cheaper base-| oad
pl ants and shut down. But in the case of Enron, the dis-
econom es of running peaking plants in the base-load node
are being conpensated through the PPA with bonus that
reward these plants for running in an unorthodox manner.

This would result in uneconom c plant dispatch
because the existing (and possibly nore econom cal plants
woul d have to be backed down during the daily off-peak
hours and the
nonsoon season, and even periodically shut down, to fulfil
the contractual obligations of the PPAs to Enron. Thus,

t he PPA has a damagi ng effect on the performance of the
rest of the state's electricity system

It is clear that in the desperate bid to bring in
foreign investnments to address the capital crisis of the
power sector, the decision-nmakers have forgotten that the
electricity systemal so has a technical performance crisis.
In fact, they are tackling the capital crisis in a manner
that will nmake the technical performance of the SEBs even
wor se by forcing the
SEB plants to either back down or shut down thereby
reduci ng even further their average plant utilization
factor.

It is not only the technical performance that wll
deteriorate; the financial position of SEBs wll also
worsen drastically. Wth the high and increasing price of
electricity fromprojects such as Enron, the SEBs wll find
that the only consuners that can pay for this expensive
electricity are the industrial consuners. So, the SEBs
wll nore and nore be left to sell their electricity to the
| ower tariff-paying consuners and if present trends
continue they will be left with the consuners that
contribute nost to their | osses, punpset-owners and the
politically influential domestic consuners. \Wereas at
present, the SEBs use the revenues fromthe higher tariff-
payi ng consuners to crosssubsidize the |ower tariff-paying
consuners, in future, those revenues will have to used to
subsi di ze the Enron-type project. Thus, the financial
performance of the SEBS will deteriorate further.

In short, Enron-type deals w || aggravate both the



techni cal and financial conponents of the performance
crisis of SEBs.

In this context of declining perfornmance of SEBs,
the inpact of the inevitable rise of prices nust be taken
into account. Custonmers will not take kindly to these
price increases; they are bound to protest and even revolt
particularly when it becones clear that there were cheaper
alternatives

I f the nmendicant's approach had not been adopted by
the electricity establishnment, there was a chance, al beit
renmote, that the capital crisis my have induced it to | ook
at the new paradi gm approach in which the annual investnent
requi red woul d have been reduced by decreasi ng the product
(a x UCOP) through efficiency inprovenents and
decentralized generation of electricity. The tenporary
gl ut of post-Enron-type power projects will create a
euphoria in which the product (a x UCOP) will continue to
be taken as unchangeable and attenpts to pronote efficiency
i nprovenent and decentralized generation will be considered
| ess and | ess.

9. Enron-type Deal s jeopardi ze the Country's Future

The Indian el ectrical -equi pment industry (BHEL) has
been built over the years to strengthen national self-
reliance in electricity generation. BHEL has devel oped a
hi gh | evel of technical expertise particularly in relation
to coping with
the country's poor coals wth high ash content. BHEL has
also built a large reservoir of highly trained
prof essi onal s who can undertake all aspects of electricity
generation projects. Al this is a extrenely val uable
nati onal asset.

In pronoting Enron-type deals, the decision-makers
have spurned and by-passed the precious asset of a mature
national el ectrical-equipnent industry apparently unaware
of its imense value to the electricity system They and
their foreign advisors have treated India on par with
countries which do not have this asset. Their policy of
negl ecting this industry in favour of straight inports of
foreign equi pnent wll severely damage norale in indigenous
el ectrical -equi pnent industry and may even lead to its
bei ng dismantl ed and its human resources being frittered
away.

In the estimates of the World Bank - India Country
Department, the choice of fuel at Enron has been



i nappropriate. "Even when taking into account the fact
that India will face increasing difficulties in neeting the
growi ng demand for its |local coal and gas, and allow ng for
the differential costs of em ssion controls, inported coa
-- not LNG -- would appear to be the next best option for
base-1 oad generation".

When the foreign exchange outfl ows on account of
Enrontype deals are estimated in a social benefit-cost
analysis, it turns out that these will be a significant
drain on the econony, and that this drain wll grow rather
than di m ni sh. Thus, the Wrking G oup has shown with
respect to the seven foreign investor power plants studied,
that "the annual outflow fromthe SEBs to the FIPPs for
these projects will be of the order of Rs 5,600 crore" and
"if tariffs are not raised, the additional |osses wll be
of the order of Rs 3,700 crore".

10. VWat is to be done in the short ternf

Much of the controversy in the nedia about the
Enron deal and others of its ilk centres on the costs and
benefits of
goi ng ahead with these deals. On the one hand, it is
poi nted out that the country's imge has already suffered
fromthe questioning of these deals, and the inmage w ||
suffer even nore drastically if these deals are term nated
or renegoti at ed.

An exanpl e of advice on these lines is provided
by the interview wth the Chancell or of the Exchequer of UK
who said: "... The Enron controversy is a setback. It
changes the whole contractual status of the parties
concerned. Fromthe international point of view, such a
thing is never done by Governnents. It has a trenendous
negati ve effect of sending a nessage to the international
i nvestor community that there are uncertainties in the
whol e system Investors abroad wll start doubting the
continuity of economc refornms. This will vitiate the
climate for long terminvestnents....".

On the other hand, sone anal ysts have argued that
over the long run the costs of going ahead with these deal s
are too high. No viewis taken on this question here
except to say that this is a standard probl emin managenent
practice -whether to keep a defective systemgoing or to
replace it with a better system The problemhas to be
resol ved by | ooking at the costs and benefits over the
entire life of the system



If the life-cycle benefits are greater than the
lifecycle costs for the Enron deal (and others of its
type), then it is essential to nmake the best of the bad
bargain and go ahead with the first phases of these
projects. Perhaps even at this stage, attenpts could be
made to secure nodifications so that the project does not
have negative inpacts on the rest of the system for
exanpl e, forcing the base-load plants of
the system back down to assure the Enron-type project
bonuses for high plant utilization.

Living with Enron-type plants may invol ve rai sing
prices even to the marginal costs of generation. There are
two aspects to be considered. Firstly, the nmarginal costs
must be genui ne; they nust not conputed by including
avoi dabl e capital and running costs, wasteful expenditures
and technical inefficiencies. Secondly, the negative
reaction of consunmers to price increases nmust be taken into
account. Fortunately, the real concern of consunmers is
expenditures -- and not tariffs per se. Hence, consuners
are unlikely to object to these price increases if they are
offset wwth efficiency inprovenents resulting in | owered
consunption because their expenditures will remain the sane
or even decrease. The guideline therefore is to inplenent
efficiency inprovenents as a neans of getting the prices
right which is exactly opposite to the conventional w sdom
of getting the prices right to pronbte energy conservation.

If the life-cycle benefits of Enron-type deals are
| ess than the life-cycle costs, it is advisable to cut
one's losses by termnating the systemand replacing it
with sonmething better; otherwise, it is |like throw ng good
noney after bad. There is bound to be a damage to the
country's image in the eyes of foreign investors but this
has to be wei ghed against the |long-term benefits of making
it known that the country has a vigilant and know edgeabl e
public and therefore deals have to w thstand open scrutiny
in an age when the phot ocopyi ng machi ne has revol utioni zed
access to so-called "secret" docunents. Also, the
country's position is not as abject as is nmade out -- the
mar ket for expanding el ectrical capacity has collapsed in
the industrialized countries and their giant equi pnent
manuf acturers have to find markets in the devel opi ng
countries, particularly in China and Indi a.

In searching for alternative solutions, it is
inportant to realize that genuine solutions are those that
si mul taneously resolve all the crises of the electricity
system-- the crisis of capital, performance, equity/access



and environnent. Solutions that focus on only one of these
aspects, for exanple the capital crisis in the case of
Enrontype deals, are sub-optiml and defective sol utions

t hat aggravate other crises. |In particular, special
attention nust be paid to the performance crisis of SEBS --
any solution such as Enron-type deals that do not result in
i nproving the technical and financial performance of the
associated SEB is a wong solution and shoul d be rejected.
The constant concern should be wth what the deal will do
to the associ ated SEB

An equal ly inportant concern is the inpact on the
el ectrical equipnent industry in general and BHEL in
particular. For instance, if the concern is to upgrade the
technol ogy, there could be joint ventures between the
i nternational electrical-equipnment giants and BHEL so that
BHEL grows with the inport of advanced technology. In a
study on India' s Power Sector, it was found that although
substantial cost increases had to be incurred by BHEL, to
meet international specifications, their boilers and
turbines were "cheaper by alnost a factor of 2 in nost of
t hese cases". Thus, any solution that underm nes, rather
t han strengthens, the capacity and human resources of the
i ndi genous el ectrical equipnent industry is an unacceptable
sol uti on.

VWhat has cone out very clearly from Enron-type
deals is that major decisions such as the expansion of
services provided by electricity should not be left solely
to the concerned mnistries. |In the case of Enron and
other simlar deals, they have shown a naivete that is
astoundi ng and a | ack of appreciation of the nulti-faceted
character of the problens of the electrical system
Because finances and foreign exchange are invol ved, the
finance mnistry should also be brought in. It is in fact
necessary to go nuch further. The decisions are too
inportant to be left to governnment mnistries. There
shoul d be public participation in decision naking so that
t he enornous amount of talent and expertise that this
country is endowed with can be utilized for inproving the
decisions. Note nust be taken of the fact that the
personal conputer has denocratized expertise so that even
students can becone experts. A trenendous benefit fromthe
Enron controversy is the debate that it has generated and
t he awareness and expertise that has devel oped in the
country.

But for the resources of the public to be brought



to bear on the problem information on the projects nust be
freely avail abl e and there should be conpl ete transparency
of the process and product. [In USA, the honel and of Enron,
there is a practice of public hearings on such projects
particularly with regard to the rates and environnental

i npacts. O course discussions of such projects are
meani ngl ess unl ess choi ces are considered and alternatives
are di scussed.

11. The New Energy Paradigm-- the Solution for the
long term Froma | ong term point of view, the genuine
solution to the crises of the electricity systemis a shift
to the new energy paradigm In this paradigm firstly, the
enphasi s nmust shift from energy consunption to energy
services as an index of devel opment. Wat human bei ngs
want is not energy per se in the sense of kilowatt hours,
joules or kilocalories, but the services that energy
provides in the sense of heat for cooking, illumnation,
warnth, nobility, etc. The shift in enphasis from energy
to energy services is not a semantic trick because energy
services can be increased by increasing energy supplies and
energy consunption or/and by inproving efficiency. Wich
is a better option depends upon the relative costs,

conveni ence etc. but the inportant point is that efficiency
i nprovenents nmust be brought into the scope of increasing
energy services. The discussion nust not be restricted
only to expansion of energy supplies.

Al'l this goes back to the expression for the
annual investnment required to expand el ectrical capacity:

Il = {E(0) x g(GP)} x a x UCOP

fromwhich it is clear that three interventions nust be
pursued: (1) increasing | to expand el ectrical capacity,
(2) decreasing a through efficiency inprovenents and (3)
decreasi ng UCOP t hrough cheaper conventional centralized
t echnol ogi es and cost-effective non-conventi onal
decentral i zed technol ogi es.

Whereas there are "fundanentalists" who argue
solely in favour of one of these categories of
i nterventions -conventional centralized technol ogi es or
non- conventi onal renewabl e decentralized technol ogies or
efficiency inprovenents, the rational approach is to
identify a |l east cost m x of these three potenti al
contributions to the expansion of energy services. The



nmet hodol ogy of identifying this mx is based on
| nt egr at ed Resource Pl anni ng which regul atory conm ssions
have made nmandatory for 40 out of 50
states in the USA

It is this enphasis on energy services (rather
t han energy consunption) and the pursuit of Integrated
Resource
Pl anning that is the essence of the new paradi gm necessary
to provide the long-termsolution to the capital,
performance, equity and environnental crises threatening
the electricity system Unfortunately, the critiques of
the Enron and simlar deals have not been set in the
context of the paradigmshift that is taking place. The
Enron deal is representative of the dying conventional
par adi gm preoccupi ed with a growt h-oriented supply-sided
consunption-focused (GROSSCON) approach. In
t hat sense, such deals are nore synptons than the di sease
itself, and the disease is the GROSSCON paradigm The
priority task is to get the paradigmright by shifting to
t he new DEFENDUS par adi gm based on a devel opnent - f ocused
end-use oriented service directed approach.



Annexure 1
CAPI TAL COSTS OF THE ENRON ( DABHOL POAER COVPANY) 695 MW
PLANT (in Rs crore)
Land 78. 40
Tur nkey construction cost 1703.77
M scel | aneous fixed assets 51. 20
Pre-operative expenses:
| nsurance (Foreign conpanies) 73. 60
"Upfront fee" 75. 84
Legal expenses 12. 80
Fi nanci al advisor's fee 17.41 Interest during

construction 354.78 Operation support 6. 40
O hers 6.43
547. 26

| nport duty (@20%*' (a) 168.23

Addi tional taxes 48. 00

Conti ngency charge 160.00

"Devel opnent fee" to pronoters (@.9% of project cost) (b)
86. 40

Techni cal consultancy fee to "Omer's Engineer" (c) 35. 20
Prelim nary expenses 62.72

Wor ki ng capital 87.82

TOTAL 3029. 00

Source: Annexure Xll, Detailed Appraisal Note, IDBlI, quoted
by N.Ram et al.

L(a) | npl i ed val ue of inported equipnment = Rs 841.15 crore
(b) | npl i ed project cost = Rs 2979. 31 crore
(c) O fshore Power Operations CV and Enron Mauriti us

Servi ces Co.



Annexure 2

CAPI TAL COSTS OF THE COGENTRI X ( MANGALORE POVNER COVPANY)
1, 000 MW CQAL- BASED THERVAL PLANT (1997 in-service costs)
in Rs crore
Construction & equi pnent 2024. 50
Infrastructure 272.28
| nsurance & freight 139.23
Turnkey fees & expenses 214.03
Duties & taxes 185.11
Pre-operational expenses 67.22
Engi neering 117.78
Bank engi neer 5.98
Fi nance expenses 166. 35
Legal & accounting 42. 21 Sponsor devel op. expenses
51. 34 Project managenent &
support 54.18
Conti ngency 157.16
| nt erest during
construction 890. 10
TOTAL 4387. 48

Source: Techno-economc feasibility report dt.January' 95, quoted
by S. Mahal i ngam and P. Menon



COST AND FI NANCI NG NORM5 FOR PROJIECTS (PER MW

I ndi an
Foreign | nvestor Al ternative
Coal - Coal -
CCGT Based |CCGT Based
1. Plant and equi pnent cost
(Rs Cr) 3.90 4. 35 2.70 2.70
2. Financed by
(a) Equity 30% 1.17 1.31 0.81 0.81
(b) Loans 2.73 3.05 1.89 1.89
3. Loans
(a) Rupee (at 17% i nterest) 1.56 1.74 1.08 1.08
(b) Forex (at 8.25% i nterest) 1.17 1.31 0.81 0.81
4. Forex inflows (2a + 3b) 2.34 2.61 0.81 0.81
5. Interest During
Construction 0. 60 0. 65 0. 35 0. 42
6. Total Project Cost (1 + 5) 4. 50 5.00 3.05 3.13

Source: Table 5.3 of "Current Power

Policies - A Critique"
p. 14, National Wrking G oup on Power Sector
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