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Executive Summary

Coal “lock-in,” rather than rational investments in coal

phase. Moreover, even in the absence of market condi-

power, is one of the largest global threats today. This

tions that increase the cost of construction, lengthy

lock-in results from high capital costs and long asset

design and construction periods for new coal-fired

lifespans associated with coal-fired power plant invest-

generating units result in the use of out-of-date cost

ments. Over the past six years due to large scale public

projections that may significantly understate the cost of

opposition, mounting costs, and dramatic changes in

future projects.

the energy market, an irrational coal lock-in was suc-

Coal prices are volatile, increasing, and less predict-

cessfully averted in the US and the EU. However, excessive coal reliance is now becoming a serious economic,

able: Once constructed, a plant will have limited options
over the next 40 to 50 years for sourcing and trans-

as well as long-term environmental and public health
threat, to China, India, and other parts of the developing
world.

porting its coal requirements reducing flexibility and
exposing it to significant coal price risks. Internationally,
coal prices have historically been, and remain, linked to

While the environmental and human health impacts of

oil prices exposing these investments to the volatility

coal plant investments are increasingly well known, the

of this market. As oil prices have increased significantly

financial impacts are not. This report examines the wide

over the past decade, international steam coal market

ranging risks these coal investments force countries to

prices have also trended sharply upward. 1 Upward price

bear in today’s rapidly changing energy market. Un-

trends are also evident across many of the world’s larg-

derstanding and incorporating these risks in decision

est domestic coal markets including the United States

making is particularly important given the potentially

and China.

untenable opportunity cost of financial flows that could

Political risk from an emerging ‘OCEC’ is rising: Just

otherwise be directed to increasingly affordable clean
energy and energy efficiency alternatives. The following
is a summary of our findings:

as the international oil market is dominated by a small
number of countries, so too, the international coal
market is dominated by just six countries that produce

Plant construction costs are rising and increasingly un-

80 percent of internationally traded steam coal. The top

predictable: Over the past decade, in the U.S. and else-

two exporting countries alone — Australia and Indone-

where, plant costs have increased by up to 100 percent

sia — are responsible for roughly 50 percent of all inter-

over initial estimates proposed during the construction

nationally traded steam coal. Increasingly these coun-

Figure 1: IHS CERA Coal Plant Capital Costs North America

Figure 2: Benchmark Australian Coal Prices vs. Crude Oil Prices 2002-2012
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tries are directly or indirectly acting to set international

40 years reduces exposure to the upside of disrup-

prices and secure economic rents; acting in effect, if not

tive technologies like solar PV. In essence, they lock

in name, as “Organization of Coal Exporting Countries”

themselves into the ever increasing costs of coal while

(OCEC).

competitors increasingly offer attractive returns that are

Regulatory risk and a lack of cost pass-through

not just environmentally preferable, but also economi-

exacerbates exposure to volatile coal prices: Large

cally preferable.

scale coastal coal plants reliant on imported coal

Coal use is at its lowest point in recent history in the

supplies face the highest risk as coal prices climb. In

U.S. and Europe: In the United States, plans for 168

recent years a number of countries, including China

new coal-fired power plants have been abandoned and

and India, have developed plans for large numbers of

another 100 existing plants are planned for retirement

such plants, which are simultaneously exposed to the

due in large part to increased financial and environmen-

economic power of the emerging ‘OCEC’ and severely

tal costs along with intense grassroots opposition. As a

limited in their ability to pass through increased costs

result, coal-fired generation has fallen to its lowest share

due to domestic regulatory structures. Market analysts

of overall generation in the past 35 years; The contri-

have warned of the pressure this market concentra-

bution of coal-fired generation in the U.S. dropped to

tion places on profit margins, specifically in Asia, where

34 percent in March 2012, marking the lowest monthly

several large projects such as the 4 GW Tata Mundra

share since January 1973.6 In Europe, coal’s share of

and Krishnapatnam Ultra Mega Power Projects (UMPPs)

generation has declined from 39.4 percent to 25.7

face severe financial strain.

percent over the past 20 years.7 Of the 120 coal-fired
power plants proposed in Europe since 2007, only half a

Figure 3: Benchmark Australian Coal Price Trend 2002-2012

dozen have broken ground and the overall share of coal
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advocates of new coal projects often choose discount
rates that bias the decision. Frequently, the optimistic

Competing renewable energy sources are coming

scenarios predicted by these analyses fail to materialize,

down in price further increasing market uncertainty:

with significant adverse consequences. For example,

Most reliable estimates put the levelized cost of new

even before construction of the 4 gigawatt8 (“GW”)

wind power at between 5 and 10 cents/kWh — at or

Tata Mundra project in India is complete, coal prices are

below the cost of new coal-fired power in the United

three times those cited in its bid; an outcome that all

States. The same is true for solar photovoltaic (“PV”) in

parties should have anticipated based on the trends of

the sunniest parts of the U.S., where it now competes

the past decade. However, Tata Mundra is now bound

for peaking power applications with the cheapest fossil

by a long-term power purchase agreement that fixes

fuel — natural gas. In fact in just one year, from 2008

wholesale electricity prices for decades to come forcing

to 2009, the price of solar PV fell 50 percent, followed

the government and investors to face billions in losses if

by another 14 percent reduction in 2010. Rapid cost

it does not pass on significant price increases to aver-

reductions in these technologies pose an opportunity

age Indian consumers.

3

4

5

cost that few financial institutions are accounting for in
power sector investments. While high in capital expenditure (CapEx) clean energy sources like wind and solar
are not exposed to fuel price (OpEx) volatility. Investing billions today in assets that have fuel requirements
whose input is likely to continue to rise over the next
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In addition, in January 2012, the operator of the recently completed Spiritwood Station plant in North
Dakota announced that it would not operate a recently
constructed plant, but would idle it in order to limit its
financial losses from the operation.9 The operator cited
slower-than-expected growth in electricity demand,
ES-2

lower prices on power sales to the grid, and the loss of
a key industrial customer for some of the plant’s steam
as factors leading to its decision. In the absence of a
sufficient market for the electricity for the plant, the operator found it cheaper to close the plant until a market
develops, even though it must repay bondholders for
the investment costs while the plant is closed.
Failing to adequately incorporate financial risks into a
rigorous review that determines whether the underlying fundamentals of new coal investments are sound
poses significant lock-in risk to developing countries.
The procedures of many of the world’s leading financial
institutions, including the World Bank, currently lack
appropriate analytical tools for doing so. In order to
protect average citizens from dramatically increasing
electricity rates, as well as the health and environmental
harm associated with new coal plants, we recommend
the following:
Recommendations:
• Assume rising coal prices: In particular, for the
foreseeable future, financial institutions should assume that domestic coal costs will rise to international coal prices over the next 10 years and that
international coal costs will increase at the rate of
at least 6 percent per year (or two percent more
than the rate of inflation, whichever is greater) for
the life of the plant.
• Assume accurate discount rates: Inappropriate
discount rates can discriminate against projects
with relatively high percentages of CapEx relative to OpEx. In particular, for purposes of internal evaluation, financial institutions should use a
discount rate equal to its proposed lending rate
for the project, not a discount rate based on the
cost of capital asserted by the proponent of the
project.
• Establish a risk premium: Financial institutions
should review data concerning the variability of
the factors listed above in the host country and
establish a “risk premium” to monetize the risk of
project failure for fossil-fueled projects based on
the increase in the cost of fuel over the lifetime
of the plant, in comparison to alternatives including energy efficiency and clean energy projects,
where such risks are not present.
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Introduction

For much of the modern era coal was “king.” Just five
years ago it was commonly thought that a resurgence
in cheap coal-fired generation was inevitable. The 2007
U.S. National Energy Technology Laboratory’s (“NETL”)
Tracking Review was titled “Coal’s Resurgence in Electric Power Generation” and touted 151 proposed and
new plants that would provide 90,000 MW of new coalfired capacity.10 In that same year, the Massachusetts
Institute of Technology (MIT) concluded an extensive
multi-disciplinary review of U.S. energy resources with
a similar prediction of cheap and abundant electrical
energy based on coal’s clear advantage as a fuel for the
future. MIT concluded by saying: “We believe that coal
use will increase under any foreseeable scenario because it is cheap and abundant.” 11
However, the promise of a resurgence of cheap coalfired electric power generation has failed to materialize.
Nowhere is the failed resurgence of coal-fired generation more evident than the United States and Europe. In
the United States, only a few of the projects predicted
in the 2007 NETL report were actually built. Of the 120
coal-fired power plants proposed in Europe since 2007,
only half a dozen have broken ground and the overall
share of coal in the fuel mix is declining rapidly.
At the same time the economics of alternatives have
dramatically improved. The wind industry has rapidly matured, creating cost reductions that enable it to directly
compete with fossil fuels to supply energy to the U.S.
grid.12 Substantial energy efficiency gains have effectively
decoupled long term economic growth from energy
production in large states like California and continues
to constitute an enormous and still untapped “supply”
of energy. As a result wind, along with energy efficiency

The disruptive potential
of Solar PV
The economics of solar PV have rapidly improved
in recent years to the point that it is at or near
grid parity for peaking applications in the sunniest parts of the United States.13 For instance PV
has become so competitive that it now competes
with the cheapest peaking fossil fuel in the United
States — natural gas — in California.14 This has
been enabled by dramatic cost reductions and
rapid increases in installed capacity.15 In just one
year, from 2008 to 2009, the price of solar PV
fell 50 percent, followed by another 14 percent
reduction in 2010.16
The recent trend toward falling costs and increasing installations is expected to continue as every
doubling in the installed capacity of PV has led to
a 22 percent reduction in cost.17 Analysts now predict the installed capacity will grow three times
between 2010 and 2018 (from 40 GW to 320
GW), implying a 53 percent reduction in costs18.
These rapid cost reductions pose an opportunity
cost that few financial institutions are accounting
for in power sector investments. Investing billions today in assets that have fuel requirements
whose input is likely to continue to rise over the
next 40 years reduces exposure to the upside of
disruptive technologies like Solar PV. In essence,
they lock themselves into the ever increasing
costs of coal while its competitors increasingly
offer attractive returns to investors.

and natural gas, have captured the market share that coal
would have otherwise constituted in the U.S.

fired electricity remain as staples of today’s discourse.

Despite this dramatic reversal of fortunes, the underes-

This report seeks to inform decision makers about the

timation of the cost of coal-fired generation of elec-

changing pricing patterns for coal over the past decade

tricity and overly optimistic predictions for its future

and the now inherent risk of substantial additional fuel

continue. In fact, far from being artifacts of a forgot-

cost increases over the 40 year lifetime of a new coal-

ten past, predictions of “cheap and abundant” coal-

fired power plant.

19
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Why Coal Is a “Dead Man Walking”
in Developed Country Energy
Markets

European
Union

In late 2010 Kevin Parker, head of asset management

be economically viable, the revenue it generates must

and member of the executive committee at Deutsche

cover the significant additional costs associated with

Bank, famously asserted

life extension. Further, environmental control require-

“Coal is a dead man walking, banks won’t
finance them, insurance companies won’t
insure them. The EPA is coming after
them… and the economics to make it clean
don’t work.”
This dramatic statement cogently summarized a series
of changes that have upended the coal market in the
United States. However, it misses one further element
of risk facing new coal plant proposals — widespread
grassroots opposition facing each and every new coal
plant proposed.20 Many of these factors are similarly
curtailing new coal build in Europe. They are outlined
below.

ments for associated pollutants are typically more stringent for new units than existing units, and so pollution
control costs are higher.
For these reasons, during much of their useful lives
power from new coal-fired units is almost always more
expensive than that from existing coal-fired plants.23
This factor has contributed significantly to the closure
of a large number of coal-fired plants in the United
States. Even where the operator chooses to rebuild,
rather than replace a plant, it will seek to recover the
added investment costs over a relatively short period of
time, thus incurring relatively high fixed costs.
The trend in the U.S. has been to extend the useful life

New vs. existing plants and the cost of
pollution control

of the larger, more efficient units — while closing smaller

An important underlying factor impacting the cost of

limited by the overall age of the unit and at some point

electricity from coal-fired power plants over the next

life extension is no longer economically feasible. For this

several decades in the U.S. and the E.U. is the age of the

reason, closures of larger units in the U.S. have recently

existing fleet. In the U.S. a substantial majority of the

been announced. While newer designs can be some-

coal-fired capacity came online between 1968 and 1988,

what more fuel efficient than the units they replace, the

while much of the natural-gas fired capacity is approxi-

available increase in efficiency is often not sufficient to

mately 10 years old. In Europe a similar age gap exists.

offset the cost of capital for the new construction until

The average age of both coal and lignite-fired plants is

the construction loan has been amortized. As a con-

36 years, while the average age of gas-fired capacity is

sequence, the directional impact of replacing an aging

roughly half.21 After 30-35 years of operation of coal-

fleet of coal-fired plants will be to increase, rather than

fired plants, forced outages start to increase dramati-

decrease, the cost of electricity to average citizens.

cally, thus reducing the availability and capacity factor
(the percentage of its theoretical total production) of
the unit.22 A substantial portion of the existing fleet,
both in the United States and in Europe (and presumably elsewhere around the world) is now reaching the
age where operators must decide whether to retire the
unit or invest hundreds of millions of dollars in major
“life extension” programs.
Existing plants of this vintage are ordinarily fully amortized and carry only a relatively small amount of debt in
their overall cost structure. However, for a new plant to

and less efficient units. But life extension programs are

Construction Cost Increases and Potential
for Cost Overruns
Data concerning the cost of construction of new coalfired power plants are by nature “out of date”24 as soon
as they are published, since these data reflect construction of facilities where contracting and commencement
of construction occurred at least five years earlier. This
is also true of data respecting natural gas-fired, solar,
and wind plants; however for these sources the time lag
is two years or less. The available data demonstrate that
between 2000 and 2008, capital costs for coal-fired

Locked-in — Section 1: Why Coal Is a “Dead Man Walking” in Developed Country Energy Markets

2

In addition, extremely large cost overruns have been

Figure 1: IHS CERA Coal Plant Capital Costs North America
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grown, supported by dozens of environmental organizations that have collectively challenged each proposal

power-plant construction roughly doubled, with par-

for a new coal-fired plant in the U.S. While public oppo-

ticularly steep price hikes occurring in 2005-2008.

sition to new coal-fired generation focused on the high

By 2008 average costs for new coal plants in the U.S.

public health, environment and climate threats posed

had reached $3,500/kW (before financing costs are

by new coal-fired plants, members of the public also

included), up from as little as $1,500/kW to $1,800/kW

opposed these plants on the basis of the substantial

in 2005.

rate increases the projects would cause. Of the 441 new

25

At the same time, international costs in 13

different countries (including financing during construction), as published by the International Energy Agency

Cost Overruns Force
Plant Closures

in 2010, generally exceeded $2,500/kW.26 Both the
international and the U.S. domestic data show that the

• In November 2009, American Municipal Power

costs of construction are highly variable, with reported
differences of more than 50 percent for similar facilities.

announced that the projected costs of its pro-

For example a U.S. unit has a capital cost of $1,355/kW

posed Ohio plant had jumped 37 percent since

— but also has a unit that cost $5,350/kW.

the preceding May. As a result, the company
announced the project’s potential conversion

This time lag in reporting also serves to distort ratio-

to a more cost effective natural gas plant (AMP

nal investment decisions in clean energy. Construction

2009).28

costs for wind and solar power are being driven down
rapidly, which in the case of Solar PV can render prices

• Peabody coal announced that the construction

out of date in as little as a year. Given the two very dif-

cost of its Prairie State coal plant in Illinois had

ferent trajectories coal and clean energy are on, time

increased to $4.4 billion, more than double the

lags conspire to make coal seem unrealistically cheap

original estimates (Hawthorne 2010).

and clean energy unrealistically expensive.

• In January 2012, the operator of the recently

Figure 4: Global Copper Price Trend 1992-2012
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costs while the plant is closed.

3

energy projects that have come online in the United
States in 2011 and thus far in 2012, only 6 projects, representing 3,372 MW of capacity (16 percent of the total
newly added capacity of 20,776 MW) are coal-fired.
These additions are more than offset by the 24,700
MW of plants that have been specifically identified as
“retiring” in the tracking summary of coal-fired capacity maintained by the NETL.30 The NETL tracking report
shows no anticipated additional coal capacity in the
“near construction” or “under construction” categories
after 2014, and no new coal projects, other than carbon
capture and sequestration demonstration projects, even
contemplated for the period after 2018.
As a result, the share of U.S. power generation that
comes from coal has now fallen to historic lows.
The contribution of coal-fired generation in the U.S.
dropped to 34 percent in March 2012, marking the lowest monthly share since January 1973.31 While total U.S.
electricity generation was down 7 percent in December
2011 compared to December 2010, natural gas-fired
generation increased by 12 percent. During this period
coal-fired generation declined by 21 percent. This has
allowed energy efficiency, wind power, and natural gas
to capture market share as the price of alternatives has
rapidly dropped.
Figure 5: U.S. Coal Consumption for Electricity Generation32
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The Rising Cost of Internationally
Traded Coal — An Emerging “OCEC”?

While new coal build in the United States and Europe has

This linkage is generally considered to result from two

faced tremendous cost pressure and public opposition,

factors. The first is that transportation costs (largely

new coal build throughout the developing world, par-

diesel and fuel oil costs) are embedded in the cost of

ticularly in Asia has surged. Now however, in addition to

coal at a particular location and may, in some instances,

rising construction costs, a historic rise in the price of coal

represent a majority of the delivered price of coal. For

itself is threatening the financial viability of many of these

Australian coal (the world’s largest coal exporter), the

projects. This price rise is due in large part to the direct

cost of transporting coal by rail from the mining ar-

correlation between oil and coal prices in global mar-

eas to the export facility typically ranges from $8/ton

kets, explained below. But more worrisome for potential

to $15/ton. Thereafter, ocean transport to the import

investors, it may also be the result of what can best be

facility can cost up to $50/ton, followed by further land

described as an emerging Organization of Coal Export-

transport to the generating facility.34 The second fac-

ing Countries ‘OCEC’; a limited set of producers able to

tor is that import steam coal price contracts for future

extract economic rents by directly or indirectly acting to
maintain high prices. Lacking the ability to easily pass on
are creating many existing plants that now face signifi-

Short Term Price
Fluctuations

cant pressure on profit margins, adding a new layer of risk

As illustrated by Figure 3, coal prices experienced

exposure to coal plants, particularly those planned in Asia.

extreme short term price increases and decreases

Since roughly 2002-2003 internationally traded steam

in the past decade, rising to almost $200/ton

coal prices, particularly for plants relying on coal

before receding to $60/ton and then climbing

shipped long distances, have risen due in large part to

to the $100/ton range. In the past two or three

the close linkage between coal and oil prices. The price

years, oil and internationally traded steam coal

of oil and the price of steam coal traded on interna-

prices have fallen below the short term peaks

tional markets are illustrated by Figure 2, below, which

of the prior decade. Such short-term variations

sets out the monthly prices identified in the March,

are to be expected as these volatile commodity

2012 World Bank Commodity Price Data Report (Pink

markets respond to daily fluctuations in economic

Sheet)33 (“WB Pink Sheet data”).

and market conditions. This paper focuses, not on

the increased fuel costs, OCEC and other market forces

the short-term fluctuation in the market, but on

Figure 2: Benchmark Australian Coal Prices vs. Crude Oil Prices 2002-2012
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delivery have historically been indexed to oil prices as

Clear evidence of the rise in power of a virtual cartel37

a way to protect both buyer and seller from the effects

of a few large coal producing nations came with the In-

of inflation. As Figure 6 demonstrates, this arrangement

donesian government’s 2011 decision to index the sales

resulted in relatively stable and slowly decreasing coal

price of Indonesian coal to international sales prices in

prices for many years.

South Africa and Australia.38 This was complemented by
the Australian system of differential pricing for domes-

Figure 6: Monthly Australian Coal Prices1982-200235

tic and international coal and its recent imposition of a

100

30 percent tax on international coal.39 These decisions
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amounts of unconventional natural gas in India and

40

China (discussed below) there are no obvious factors
that would suggest that a return to $30/ton coal prices
is at all probable. It is difficult to believe that, having
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established triple-digit prices for internationally traded
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steam coal, the major exporting countries will decide to,
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or be forced to, return to the long-term “cost plus” con-

However, as shown in Figure 3, it is clear that the down-

tracts of the past, especially over the next decade as

ward trend of the 1980s and 1990s has reversed. Since

the world economy recovers from the current recession.

2002, Australian coal prices have risen substantially, as

Indeed, the current situation may worsen for import

have prices for coal from the other leading exporters.

dependent countries, as a coal price of $150/mt FOB

36

A number of reasons for this shift are possible. First

Newcastle plus $40/mt shipping costs does not appear

producers and/or governments may be determining

to be unrealistic in the next few years. For an existing

that the resource is finite and that they should accept

coal-fired power plant with mid-range efficiency,41 such

the possible loss of market share to maintain a high

a price translates to $76.62/MWh or $0.077/kWh in

market price. Second, production costs may be increas-

fuel costs alone. For a new coal-fired power plant with

ing as the easiest (and cheapest) sources of coal have

improved efficiency,42 the fuel costs would be reduced

already mined leaving more difficult and expensive

to $68/MWh, but the added debt and equity costs as-

deposits for today’s producers. Last, and most trouble-

sociated with new construction (nominally 3.5 to 4 U.S.

some from an investor’s point of view, the market may

cents/kWh at today’s estimated costs) would increase

be moving from a “cost plus” pricing model to a “mark

the overall wholesale cost of electricity produced by

to market” model, where the major producers “set” mar-

this facility to above $100/MWh ($0.10/kWh). These

ket prices and the smaller producers follow (much like

prices are entirely plausible and substantially higher

the role OPEC plays in the global oil market).

than some of the more extreme low-end predictions of

Figure 2: Benchmark Australian Coal Prices vs. Crude Oil Prices 2002-201240

This poses tremendous risk for a number of Asian
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countries that have undertaken construction of large
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future coal-fired electric generating costs.

example, 30 percent of the staggering 700 GW pipeline
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of coal projects is sited in coastal locations to take ad-

y=0.8804x+20.881
R2 =0.6635

vantage of imported coal. These new coastal coal plants

100

had been premised on cheap international coal supplies.
Now however, their foremost risk is the availability of affordable coal supplies over the life of the plant.
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supplies threatens the remaining 70 percent of the
pipeline in India. Coal India Limited (CIL), the state
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owned coal company provides the vast majority of
coal to domestic power plants. In recent years it has
been unable to increase production to meet the grow-

“Indonesia will not change its stance for

ing demand in the country, leading to increased levels

Tata Power or any other company...In fact

of imports. In February of 2012 the coal minister sent

all the three countries exporting coal have

a letter to the power ministry requesting an immedi-

changed rules in recent times. South Africa,

ate freeze in the pipeline of coal projects because the

Australia, and Indonesia are in sync as far

worlds’ largest coal miner is unable to ensure adequate

as coal exporting is concerned.”

supply of coal and therefore the financial health of the
coal project pipeline.

— CEO, Tata Power

Almost immediately after CIL announced its desire for a
freeze, the Reserve Bank of India (RBI) followed suit by
suggesting banks freeze lines of credit for this “distressed sector.” The move followed months of warnings
from financial analysts that systemic defaults loomed
on coal plant loans and the widespread impact it would
have on Indian banking sector due to high exposure.43
These circumstances will almost certainly lead to a substantial increase in the cost of domestic coal in India.

purchasing patterns. For prices to decrease however,
that would require a significant reduction in import
demand, a situation unlikely to occur for the reasons
outlined below.
On the demand side, the international coal market is
largely determined by its largest consumer — China.
While China has historically been a net exporter, it

Asian import demand threatening plant
economics

experienced a dramatic shift in 2009 becoming the

While fuel price risk is increasing, international steam

international prices at the time, imported coal was still

coal price trends can still be altered if the two Asian

less expensive than domestic supplies.47 Therefore, for

markets that have the most impact on the international

Chinese import demand to soften and thereby reduce

coal market — China and India — significantly alter their

internationally traded coal prices, domestic prices must

world’s largest importer, because even despite high

Rising Coal Prices in the United States
As Figure 7 shows, while generally lower, U.S. do-

ily reflects an expectation that cost savings from

mestic coal price trends show the same generally

technological improvements in coal mining will

increasing price pattern as international steam coal

be outweighed by increases in production costs

trends. For several decades coal prices were gener-

associated with moving into reserves that are

ally stable and slowly declining. In 2003, this pattern

more costly to mine.46 Thus, it appears that coal

reversed and coal prices began climbing rapidly. As

prices in the United States are unlikely to decrease

with international steam coal prices, a large part of

in ways that would spur additional generation of

this increase is the embedded oil cost associated

electricity from coal.

with transporting western coal to generating stations in the southern and eastern parts of the U.S.

Figure 7: U.S. Coal Prices 1982-2010
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a rapid development of low-cost unconventional
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actually rose 44 throughout the period.45 Moreover,
the U.S. Energy Information Administration (EIA)
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recently revised its projection for future U.S. coal
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prices from “flat” to increasing. According to

0

the EIA, the upward trend of coal prices primar-
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demand, and therefore prices, is India. In contrast to

Figure 8: Average Minemouth Price of Coal Produced in China

China, India is forced to import coal due to long-term
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structural problems associated with increasing produc-
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tion and transportation infrastructure within the coun-
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try, which has limited domestic supplies. Because of the
constrained domestic supply, and limited transmission

300

capacity, up to 30 percent of India’s new coal-fired
generation capacity is now sited for coastal areas so

200

as to have access to imported steam coal.51 As a result,
Indian coal imports grew by 36 percent between 2007
and 2009, reaching 11.5 percent of total consumption in

100

2009.52 Many now predict that imports will more than
0
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same as Chinese demand for imported steam coal in
2009.53

Source: Yang et al. (2009), Wang and Pan (2009) and Energy Research Institute.

decrease. However as demonstrated in Figure 8, the
trend toward steadily increasing domestic coal prices
experienced elsewhere in the world is also readily apparent in Chinese domestic coal prices.
Prices have risen for several reasons. First and foremost
domestic coal production in China has not kept pace
with the demand as the country has embarked on an
ambitious plan to consolidate the industry. In addition,
production has not kept pace despite considerable
sums spent on new exploration activities and recently
announced major new finds.48 No details have been released as to the likely cost of development and production but much of China’s coal resources are distant from
major population centers and so, any new coal finds
will continue to incur substantial transportation costs.
While consolidation may increase domestic production
in the long term, the amount of coal that China imports
is related more to affordability rather than quantity of
domestic supply. Affordability in turn is driven by transportation constraints and domestic political issues.

double by 2013 reaching 140 million tons — roughly the

49

Given the rapid increases in domestic coal prices within
China, the continued growth in demand, and the longterm structural supply changes necessary in the domestic coal industry needed to soften import demand, it
seems unlikely that China will return to its earlier position as a significant net exporter of coal.50 This situation
strongly suggests that in Asian markets high international prices will continue going forward.

It appears highly unlikely that in the next few years Indian officials will be able to resolve the decades-long difficulties that the country has had in expanding domestic
coal production. Moreover, costs are surging as unions
demand fair wages for their workers, production costs
increase, and highly subsidized prices are subjected to
political pressures seeking a harmonization with prevailing international prices.54 The net result of these forces
has been government encouragement to both domestic
production and increasing the price of domestic coal.55
The most likely trend for coal-fired generation in India
would appear to include continuing imports of coal and
a continual narrowing of the gap between domestic and
international market prices for steam coal. This would
eliminate the last major “cost-plus” producer in the
international coal supply chain.
Ultimately, the continued increase in domestic coal
prices in India and China is consistent with the trend
in domestic coal prices in most countries around the
world.56 There also appears to be no strong reason to
believe that coal prices will retreat to much lower levels
than today,57 especially as the world economic climate
improves and demand increases. As a result, sector analysts have warned that Asian coal markets in particular
are increasingly subject to greater price volatility due to
a combination of surging demand and high oil prices.
Even the International Energy Agency, a historically
conservative organization, now projects continually rising prices for international steam coal.58

While South Korea and Japan are also large, but relatively stable, consumers of imported coal, the other fast
growing consumer with the potential to buoy future
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Mundra,
Gujarat,
India

Tata Mundra:
A Case Study in Coal Price Risks

Given the rapidly changing economics of today’s en-

The actual cost of construction of the project is not

ergy market, exposure to the risks outlined above have

yet known, but it appears that Tata Power may have

become increasingly acute. Nowhere is the nature and

underestimated the total project costs. Tata Power’s bid

impact of this risk exposure more clearly demonstrated

was premised on a construction cost of slightly more

than the Tata Mundra coal-fired power project in Guja-

than $1 million/MW ($4.2 billion for a 4000 MW plant),

rat, India. The Tata Mundra power plant is one of a series

far less than the cost for similar plants, and substantially

of nine 4,000 MW “Ultra Mega” power plants (“UMPP”)

less than contemporaneous bids for other supercriti-

being planned for construction across India. It is also

cal plants in India. Since 2005, capital costs for coal-

a clear example of the economic risks facing develop-

fired power plants have increased by approximately 15

ers of new coal-fired plants today. As the price of coal

percent. In addition, since the date the contract was

more than doubled from the time the company bid on

signed, the value of the rupee has fallen steadily. As of

the project, the chief executive officer of Tata Power has

the writing of this paper the rupee has declined 20 per-

now declared the project “economically unviable” given

cent against the dollar and 18 percent against the euro.

today’s coal prices.59

Adding to the potential underestimation of project

The Tata Mundra procurement process began in 2006

costs are the substantial risks associated with the rapid

with competitive international bids solicited by the

rise in internationally traded coal prices. Steam coal

Indian government on “construct, own and operate over

prices have increased by $60/mt since Tata Power

a 25 year period” terms. The bids submitted ranged

submitted its fixed price bid of five years ago. For every

from 2.236 Rs/kWh ($0.044/kWh) to 3.746 Rs/kWh

$28/mt rise in the cost of coal, wholesale electricity

($0.074/kWh), reflecting vastly different understand-

costs increase by approximately $0.01/kwh. However,

ings of the future cost of coal-fired generation.

Tata Power cannot lawfully pass on these increased

60

The

lowest bid, submitted by Coastal Gujarat Power Ltd., a

costs to its customers due to the nature of its contract

subsidiary of Tata Power Company, Ltd. (“Tata Power”),

and regulatory restrictions under Indian law. Tata Power

was selected. The contract for the project was signed

is now demanding that the Indian government release

in 2007 and scheduled for completion in 2012. The first

it from its original contract and raise the tariff up to 40

unit was brought on line in February 2012. A second

percent above its original bid five years ago.

unit is expected to come on line in the fall of 2012 and

Tata Power’s request comes in response to a regula-

the remaining three units in 2013.

tion adopted by Indonesian authorities in late 2010 that

Tata Power has a 30 percent equity stake in the project;

establishes a minimum benchmark price for export sales

the balance of the funding is provided by loans from

of coal and other minerals. This law effectively doubled

external commercial borrowings, a $450 million Interna-

the price of coal exported from Indonesia, directly

tional Finance Corporation (“IFC”) loan, a $450 million

threatening the economic rationale on which the Tata

Asian Development Bank loan, and Rupee loans provid-

Power project was based. Tata Power’s bid was based

ed by domestic banks. While the public loans (IFC and

on fuel (coal) costs of $0.01290 and coal transporta-

ADB) are a minority portion of the overall debt, project

tion costs of $0.00384 which were set to increase very

sponsors asserted that the World Bank participation in

gradually over the next 25 years, so that by the end

particular was critical to obtaining long-term loans from

of the contract the fuel cost would be $0.01308/kWh

other lenders. The project proponents assert that with-

and transportation costs would be $0.0047. Convert-

out the credibility and assurance these lenders provided

ing these prices into costs per ton of coal based on the

to the project, it would have been far more difficult and

proposed thermal efficiency of the plant and published

expensive to secure financing for the project.

data concerning the calorific value of internationally
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traded steam coal61 reveals that Tata Power’s bid incor-

the increase would be slightly larger at $74.21/mt and

porated a 2012 coal price of $36.86/mt that would rise

$0.26/kWh, for a wholesale price of 8.8 cents per kWh.

over 25 years to $37.37/mt; while shipping costs start at

Under either trend, the tariff needed to cover fixed and

$10.97/mt and rise to $11.43/mt. Thus, Tata Power’s coal

variable costs would exceed $0.10/kWh in the next

price62bid is $15/mt less than the prevailing spot market

seven or eight years.

price for Australian coal (FOB) at the time of its bid,

It should be noted that this discussion is limited to

$25/mt less than published coal prices at the time of
award and $74.21/mt less than the most recent published Indonesian benchmark price of $111.58/mt.63 Thus,
even before construction of the project is complete,
coal prices are actually triple those cited by Tata Power
in its bid.

increases associated with the price of fuels and does
not reflect the tariff to the consumers needed to pay for
the added transmission line costs as well as the ordinary
costs of transmission and distribution.64 The low price
quoted for the estimated capital cost for the project
increases the risk that at some point in time Tata Power

Figure 9: Tata Mundra Electricity Price Impact From Rising Coal Prices

may seek increases in rates for “unforeseen” cost overruns. At the time of Tata Power’s bid all parties — Tata
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Power, CERC, the IFC, ADB, and the commercial banks
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gasoline was a thing of the past, so too were the low,
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stable coal prices of the 1970s and 1980s. Numerous articles had been published concerning the dramatic coal

60

price increases that occurred in 2005.65 The published
commodity prices for international steam coal clearly
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demonstrated this increase.
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it has, application of the equation of the trend line in
Figure 3 leads to a FOB coal price of $179/mt; $68/
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When considered in light of the then-available information, it is difficult to understand how those reviewing

Figure 10: Tata Mundra Electricity Price (LCOE) Projections
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at such low levels for 25 years. It is also surprising that
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India, a country with a strong tradition of its own re-

6

source nationalism, should have been caught so unprepared by the decision of the Indonesian government to

5

change the pricing rules on foreign investors. India did

4

that earlier itself with the infamous Enron Dabhol proj-
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ect; and it has been quite clear in response to lawsuits66
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against Coal India that India’s domestic coal is going
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of foreign investors. Sovereign risk, which should have

10

been clear since the Arab oil embargo, is a permanent
feature of international trade in commodities, like mareconomies.

The public health crime of
uncontrolled coal-fired
power plants

The only real question was when, not whether, Tata

“Among all industrial sources of air pollution,

ginally accessible coal, closely held within a few national

Power and other UMPP developers would seek a rate
increase, and it appears that no real thought was given
to the impact on the Indian economy of a doubling or
tripling of electricity prices. Indian companies have now
invested several billions of dollars that might have been
more wisely spent on alternative sources of energy had
more realistic estimates of the cost of the projects been
considered. These power companies have completed,
or will soon complete, construction of several thousand
MW of coal-fired generating capacity for which Coal India cannot provide sufficient coal. These units will either
run at substantially less than full capacity or they will
need to continue to import expensive steam coal.
As of this writing, the state government of Gujarat has
rejected Tata Power’s request for tariff increases, effectively deferring the issue to federal authorities, and
the Indian Appellate Tribunal for Electricity ruled that
a similarly situated company, Adani Power, was bound
by the terms of the power purchase agreement it had
signed.67 These decisions raise the prospect that the
operators will default on billions of dollars of loans and
highlight the Hobson’s choice that overly optimistic
assumptions concerning the cost of coal-fired electricity create. On one hand, if the project operators default,
the ability of other developers of power (including
renewables) to obtain financing for other projects will
be compromised and the plants may not operate for
years as issues are addressed by bankruptcy courts. Yet,
if regulatory authorities accept the premise that tariffs will be increased on the basis of the increased fuel
costs, the government’s relationship to these “independent power producers” will be altered forever. Under
this new “re-regulated” regime, one can anticipate that
the companies will seek additional rate increases for
future increases in the cost of coal and may seek ad-

none poses greater risks to human health and the
environment than coal-fired power plants. Emissions from coal-fired power plants contribute to
global warming, ozone smog, acid rain, regional
haze, and—perhaps most consequential of all
from a public health standpoint fine particle pollution.”74
In the United States, studies estimate that fine
particle pollution from existing coal plants causes
13,200 deaths, an estimated 9,700 hospitalizations, and more than 20,000 heart attacks per
year. The total monetized value of these adverse
health impacts adds up to more than $100 billion
per year. In addition, it is often the marginalized
sections of society who live near power plants, as
well as those who live in areas downwind of multiple power plants, that are likely to be disproportionately exposed to the health risks and costs of
fine particle pollution.
The technology to dramatically reduce many of
these impacts exists but is often excluded from
new power plant proposals to minimize costs
to the developer. There are now proposals for
enormous levels of new coal-fired power plants in
countries like India with little to no pollution control technology for a vast array of toxic pollution
including sulfur dioxide, carbon monoxide, fine
particulate matter, volatile organic compounds
which lead to ozone formation, mercury, arsenic,
lead, cadmium, and several other heavy metals.
Worse, many in countries like India are cited in
clusters leading to cumulative impacts that will
exact a horrific toll in terms of morbidity and
mortality for surrounding populations.

ditional recoveries for construction cost overruns or
based on fluctuations in the currency exchange rate.

than representations of interested parties, and all such

As Indian authorities review the requests of Tata Mundra

documents should be available for public review. The

and others to revise contracts and increase tariffs

needs of the companies petitioning for review should

68

they

should engage in a transparent review of the UMPP

be carefully determined, including the construction

procurement process to determine whether the suc-

costs for the units incurred to date and those to be

cessful bids were made in good faith or whether they

incurred for completion; the status of construction of

were “low ball” bids that the developers assumed would

each of the units (and the penalties associated with

be revised upward at a later date. This review should be

cancellation of the unit); the transmission and other

based on company and government documents rather

infrastructure expenditures; and future needs. In addi-

Locked-in — Section 3: Tata Mundra — A Case Study in Coal Price Risks

11

tion, the contractual arrangements for coal supplies for
each of the petitioners should be audited to determine
what percentage of the increase in coal costs will go to
companies in which the petitioners have an interest.
Expensive Power or No Power?

According to one Indian analyst, “India must choose
between expensive power or no new power.” However,
this was not the only choice in 2007 and is not the
only choice today. The Indian Planning Commission has
previously stated that “[s]everal [energy-efficiency] options are less expensive than coal or gas-based generation, and therefore, should be the ‘first resource’ considered for fulfilling demand.” 69 In March of 2012 the Indian
government imposed a 6 percent energy efficiency
improvement requirement on 400 of the largest industrial users of power, backed up by a $200/mtoe fine
for companies that fail to achieve this obligation.70 Had
the government recognized the likely cost of electricity from new coal-fired generation in 2007, it could well
have adopted such a program at that time and might
now be embarked on a third or fourth generation of
industrial and commercial energy-efficiency programs.
Such programs require an initial investment that customers may not be able to afford, but pay for themselves over a period of a few years in terms of energy
savings.
Additionally, a substantial portion of the billions of dollars invested in international coal mines and coal-fired
power plants could have been spent in reducing India’s
considerable transmission and distribution losses. Further, had Indian officials considered the actual cost of
new coal-fired generation in 2007, they may have made
development of India’s substantial renewable energy
resources a much higher priority.
This opportunity cost is tremendous given what India
knows about its increasingly affordable clean energy
resources today. Recent revisions of its wind energy
potential have increased total installed capacity estimates from 45 GW to roughly 100 GW.71 At the same
time discovered prices resulting from the first phase
of the national solar mission have been half what were
initially projected to be and have helped raise installed
capacity from a meager 17 MW to over 506 MW in just
two years.72 In fact, estimates are that solar alone could
replace 30 percent of India’s coal imports.73
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Kosovo —The Next World Bank Coal Boondoggle?
Kosovo is one of the poorest nations in Europe and

two to three times initial estimates and well in excess

while it has substantial lignite deposits, and available

of a billion dollars.

hydropower and wind power resources, the country

In response to the Sierra Club review, the World Bank

has no natural gas or oil reserves and no currently
functioning pipeline to facilitate importing natural
gas. Kosovo’s energy needs are almost entirely met
by two lignite-fired plants, Kosovo A (with a nominal
capacity of 450 MW) and Kosovo B (with a nominal
capacity of 600 MW), and some imports of electricity. Two of the units at Kosovo A have been closed
for years and the pollution controls at both plants are
substandard. Neither plant has been well maintained
or operated. The Kosovo A plant has been identified
as the most polluting plant in Europe and the government has pledged to close it by 2016 to resolve
EU complaints about the plant’s emissions.

doubled the estimate of the cost of construction for
the new plant and acknowledged the need (presumably to be addressed by others) for load following
(seasonal) and peaking capacity, for improvements
to the transmission system, and for the development of the renewable resources, but maintained
that it would go forward with the construction of
Kosovo C. The Kosovo Energy Corporation, operator of the Kosovo plants has recently acknowledged
its agreement with many of the issues raised in the
Sierra Club review77, including the need for peaking
capacity and transmission system upgrades. The final
resolution of the Kosovo plant will not be known for

The World Bank has conducted an analysis of a

some time, but it appears that, for the time being,

proposal to renovate Kosovo B and construct a

Kosovars might not be forced to pay for base load

new 600 MW lignite plant (known as Kosovo C).

capacity that they do not now need and cannot now

This analysis employed obsolete construction cost

afford. However, the history of the proposal dem-

estimates that had been designated as preliminary

onstrates the very real danger to public welfare of

and significantly understated the likely cost of a new

overly optimistic “grand” plans for new coal-fired

plant. It also underestimated the likely cost of lignite

generation.

75

from a new mine that was to be created to meet the
needs of the new plant. Most importantly, the World
Bank analysis did not endeavor to determine whether the new plant would address Kosovo’s needs or
would be affordable.
A review of Kosovo’s electric load patterns by the
Sierra Club and the Kosovo Institute for Development
Policy76 concluded that the Kosovo B plant alone had
sufficient capacity to meet Kosovo’s base load needs
and that addressing the very large (37 percent)
technical and commercial losses were a higher priority that could provide additional useful capacity to
accommodate future load growth at lower cost. The
Sierra Club review determined that peak and load
following (seasonal) demand was a significant part
of the overall electric demand in Kosovo and that the
World Bank proposal would not meet these needs.
Importantly this review revealed the World Bank had
never determined the amount of tariff increase that
would be required to support the simultaneous construction of the new Kosovo C plant, refurbishment
of Kosovo B, and development of the new mine — or
had even considered whether the ratepayers could
afford the cost of these investments, which could be
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The Potential Impact of
Natural Gas Prices on Coal-Fired
Generation of Electricity

A factor that could contribute to significantly lower-

depleting reserves, and rent seeking by both transport-

ing global coal prices, and avoiding stranding billions

ers (railroads in particular) and sovereign exporters.

of dollars in projects like Tata Mundra, would be the

Accordingly, there is no reason to believe that new large

discovery and rapid production of large new reserves of

scale production of unconventional gas will exert signifi-

unconventional gas. Natural gas and coal are in theory

cant downward pressure on international coal prices.

substitutes, which create a competitive environment

Figure 13: Worldwide Unconventional Gas Resources

that can drive down prices when significant supplies of
either are brought into production. In the United States
production of natural gas from unconventional formations has grown from 1 percent in 1990 to 2378 percent of all U.S. natural gas consumption in 2010.79 Low
development costs and overly aggressive drilling have
led to a glut in natural gas supplies. As a consequence,
natural gas prices have decoupled from oil prices in the
U.S. market and a Henry Hub80 natural gas price of less
than $2.050/MMBtu for sustained periods in the winter
and spring of 2012. Figure 12 sets out European and U.S.
However, the rapid commercialization of unconventional

wholesale spot gas prices during this period.

natural gas in the United States did not go unnoticed

However, while the increase in supply of low-cost81

by the rest of the world. Gas bearing unconventional

unconventional natural gas has lowered wholesale

deposits are found in each continent and in a number of

electricity prices in the U.S. it has not led to conditions

offshore areas.86 Assisted by the United States,87 explo-

that would favor the increased generation of electric-

ration and early development activities are underway

ity from coal. Instead, while this generation has displaced coal-fired generation it has not resulted in lower
prices for coal because the costs of producing coal are

the Philippines, and other major electricity consumers.

in transporting it, the increased difficulty of accessing

Moreover, some large consumers of electricity, such as

Figure 12: U.S. and European Natural Gas Prices 2002-2012

Japan, employ substantial quantities of liquefied natural

20

gas, whose pricing is still tied to global oil prices that

U.S. AND EUROPEAN GAS PRICES
2002 −2012

continue to trend upward.88

16

U.S. Dollars/MMBtu

European

strong potential in China, but only moderate potential
in India, Japan, Korea, Vietnam, Bangladesh, Pakistan,

primarily driven by the price of embedded diesel fuel

18

in a number of countries. Current surveys do suggest a

It should be noted that international unconventional gas

U.S.

14

exploration and development is still at a very early and

12

uncertain stage. Sweden has abandoned its efforts after

10

determining that its unconventional resources are not

8

commercially developable. The first two wells in Poland,

6

thought to have the largest reserves in Europe, did

4

not yield commercially developable gas, and recently
estimates of recoverable reserves in Poland that were

2
0

2002
MO2

only one year old were reduced from 5.3 trillion cubic
2004
MO2

2006
MO2

2008
MO2

2010
MO2

2012
MO2

meters (tcm) to between 0.35 and 0.77 tcm.89 Drilling
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costs have been substantially higher in Poland than

Phillips to gain technical understanding of how best to

in the U.S. and the underlying rock has proven to be

develop its resources.”92 The nature of this partnership,

harder to penetrate. According to Exxon Mobil’s CEO

“… a broad memorandum of understanding, without any

“[n]ew methods and tools need to be invented to tap

financial commitment at this stage,”93 reveals that India

some rocks in Europe and China and many fields may

is still very early in the process of determining whether

prove unresponsive to drilling techniques that worked in

and at what cost its unconventional gas resources can

the U.S.”90

be developed.

With the degree of understatement that often occurs

Similarly, China is at a very early stage in the develop-

with such developments, Indian developers reported

ment of its unconventional gas resources and signed

finding an “unlimited reserve” of unconventional gas at

its first production contract with Shell Oil in March of

the Durgapur basin in 2011 and, portrayed this single

2012. However, China appears to be moving toward

reservoir as “the potential answer to the world’s en-

developing its unconventional gas resources at a more

ergy woes.”91 However, this assertion was based on the

aggressive rate. Approximately 20 appraisal wells have

results of a single well. India does not anticipate leas-

been completed in a number of different development

ing unconventional gas production rights for at least

blocks; commercial flow rates have been achieved in a

another year and has recently partnered with Conoco

number of these wells.94 The Chinese government plans

Environmental Concerns Associated With Development of
Unconventional Natural Gas
Although generation of electricity using natural gas

which form smog and can cause cancer. Substantial

generates 40 to 50 percent less CO2 than coal-fired

questions have also been raised about the contami-

generation, depending on relative plant efficiency,

nation of drinking water by the chemicals employed

increased emissions from the natural gas produc-

in the “fracking” process and by methane and other

tion process offset this benefit.

gases escaping from wells. Improper management

82

Natural gas sys-

tems, and especially unconventional natural gas

of “flowback” and “produced” water returning from

production, produce large amounts of methane, an

these wells, which is generally highly contaminated,

extremely potent greenhouse gas. Recent analyses

can also cause significant water pollution, as can

suggest that methane leak rates above 3 percent of

sediment run-off from the vast network of sites

total production may offset any climate advantage

needed for production and transmission. Concerns

that the combustion efficiency difference otherwise

are also increasingly being raised about damage

provides,83 and that leaks are present even in rela-

from earthquakes caused by injection wells used for

tively well-controlled gas production fields in the

waste disposal, and about the major disruption to

United States.84 Climate modeling is also demon-

existing landscapes, wildlife, and communities which

strating that wholesale coal-to-gas switching does

are associated with the shale gas boom.

not reduce total emissions enough to bring global

These issues have been raised by scientists and

temperature increases resulting from those emissions within safe levels.85 Natural gas combustion
does have other benefits over coal, however, as it
generates lower emissions of conventional pollutants, such as SO2 and NOx, and hazardous air pollutants, such as mercury.

environmental organizations and have led several
jurisdictions in the U.S. and elsewhere to ban the
“fracking” process used to develop unconventional
gas. The U.S. EPA has commissioned studies and
commenced rulemaking activities. However, the
question of whether unconventional natural gas

However, as with the mining and transportation of

will, or can, be developed in an environmentally

coal, natural gas production and transmission is as-

sound manner is as yet unanswered. Unconventional

sociated with significant environmental impacts, and

natural gas development is discussed in this paper,

unconventional natural gas production, which will

not as an endorsement of the technology as cur-

likely dominate future gas supplies, has particularly

rently deployed, but because it may be relevant to

high environmental risks. Natural gas production and

the question of whether coal-fired generation will be

transmission generates large amounts of air pollu-

more expensive over time.

tion, including leaks of volatile organic compounds,
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to drill 200 wells by 2013 and has set production targets
of 6.5 BCM/yr by 2015 and up to100 BCM/yr by 2020 —
an amount roughly equal to China’s 2010 consumption
of natural gas.95
The effect of Chinese development of its unconventional gas resources on international coal prices cannot be
gauged without knowing the rate of growth of Chinese
energy demand and whether the Chinese government
is willing to invest in additional natural gas base load
generating capacity and strand its massive investment
over the past few years in coal-fired power plants. Since
Chinese domestic coal prices reportedly do not cover
current costs, the addition of lower cost natural gas
supplies may simply displace coal generation (as in the
U.S.) and not reduce coal prices or spur an increase
in coal generation. Ultimately, China will continue to
arbitrage imports and maintain price pressure in international coal markets.

Locked-in — Section 4: The Potential Impact of Natural Gas Prices on Coal-Fired Generation of Electricity

16

The Crossover Point Between
Coal-fired Generation and
Renewable and Efficiency Options

On review of the trends of the past several decades it

trended in the 3-4 cent/kWh range. A recent compre-

appears that only a breakout in unconventional natural

hensive study of the cost of such residential programs

gas supplies would lead to significantly reduced fossil

puts the cost of these programs to the utility at 5

fuel electricity prices worldwide, and then only in those

cents/kWh, substantially less than the 8-9 cents per

countries with pipeline access to such reserves, since

kWh estimated by the EIA for the cost of new coal-fired

the costs of compressing and shipping LNG ensure

electricity.97

that even cheap-at-the-wellhead gas cannot provide

Commercial and industrial energy efficiency programs

cheap kilowatt hours of electricity if delivered as LNG.
Even if such plays are found to be commercially viable
over the next five years, and the potentially significant
environmental impacts mitigated, greatly increased
low-cost natural gas supplies would not be expected to
be commercially significant for another decade or two.
Unless and until such developments occur, the most
plausible scenarios would be for the prices of coal-fired
and natural gas-fired power to continue to escalate as
they have, or perhaps at a greater rate than currently

offer far greater opportunities for cost effective savings.98 For some projects, the capital cost of the efficiency upgrade can be offset by savings in electricity
usage in as little as one or two years.

99

Many develop-

ing countries, most notably China, now routinely bundle
energy efficiency measures into what are known as “energy efficiency power plants” that are able to provide
the same level of power in “negawatts” at substantially
lower costs than building new costly coal plants.100

plants examples clearly illustrate, the underlying eco-

Clean Renewable Energy —
Today’s cheap form of energy

nomic rationale for new coal-fired power plants — that

While the cost of coal continues to rise, over the past

they are cheap sources of power — is simply no longer

decade the cost of wind and solar has fallen dramati-

true. Under these scenarios, prices for electricity from

cally. Most reliable estimates put the levelized cost of

an increasing number of renewable sources are a less

new wind power at between 5 and 10 cents/kWh101 — at

expensive option than new coal-fired power plants for

or below the cost of new coal-fired power in the United

both developed and developing nations. As the cost of

States and, at current international coal prices, in Asia.

experienced. Ultimately, as the Indian, and Kosovo coal

fossil-fueled electricity generation continues to increase

The U.S. Energy Information Agency now agrees that

“[a] portfolio of renewable energy technologies is

wind power at most sites in the United States will be

becoming competitive in an increasing range of circum-

cheaper than new coal-fired plants by 2016.102 The same

stances and countries.”96

holds true for many developing economies. In March

Energy Efficiency Programs —
The Cheapest Source of New Power

Residential energy efficiency programs have been
implemented at some level in the United States since
the passage of federal legislation in the 1970s. Where
utilities were subsequently deregulated in the 1990s,
utility scale energy efficiency programs continued in
many states where “system benefits” charges were
imposed to fund such investments. While there is some
disagreement as to how to determine the cost of these
programs, the utilities themselves identified costs that

of 2012, the Lawrence Berkeley National Laboratory
published its reassessment of India’s wind resources
based on these higher hub heights and concluded that
the resource is approximately 20 times greater than
the current government estimate. This study concluded
that India has approximately 100 GW of capacity that
can be developed for less than 4.0 Rs/kWh ($0.078/
kWh) and an additional 200 GW of capacity that can
be developed for less than 4.5 Rs/kWh ($0.087/kWh).103
In addition, the industry has developed designs with
larger rotors to improve efficiency in areas where the
wind velocities are lower. As a consequence of these

Locked-in — Section 5: The Crossover Point Between Coal-fired Generation and Renewable and Efficiency Options

17

design advancements, the LCOE of new wind farms is

competitive or lower). Because of the very high cost of

now projected to fall over the next two or three years to

installing transmission lines distributed, small scale dis-

the lowest levels in a decade.104

tributed PV systems are also often times less expensive

While the cost of utility scale, remote solar thermal and

than conventional generation, and almost invariably and

photovoltaic (“PV”) electric generation remains higher
than base-load coal-fired generation, PV generation
correlates well with peak loads in most countries and
its true costs compete with peak-load coal power or
where systems pay a high price to import or generate
power during peak periods. (In some countries peakload power is under-priced, so solar may look expensive in the marketplace — but it’s true cost to society is

by a large margin undercut the cost of diesel or gasoline powered remote generators. In developing countries, the source of power for lighting may be limited to
candles or kerosene burners. In such instances, PV can
provide a highly cost effective alternative, especially if
CFB or LED lights are employed and can provide power
for internet access, to support cell towers or to recharge cell phones and portable computers.
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Conclusion: A Rational
Examination of the Economic Risks
of Coal-fired Power Plants

The business community has started to recognize that

Ultimately, there are energy efficiency options to help

the era of cheap power from coal may be over.105 How-

mitigate the potentially significant financial repercus-

ever, the continued failure to assign a risk factor for new

sions of risky “mega” coal investments. There are also

coal-fired power where it is economically untenable

cost effective clean energy alternatives that can help

shows that some policymakers as well as some indepen-

meet energy needs. These alternatives can also help

dent power producers have failed to grasp the economic

mitigate the potential political risks over reliance in

realities facing new coal-fired generation today. It is

coal-fired electricity creates. The Tata Mundra example

clear that financial institutions should exercise their own

demonstrates the potential consequences of approving

independent review of the fundamentals of proposed

massive coal projects that are “too big to fail” without

projects. Where, as in the Tata Mundra case, the future

a rigorous review to determine whether the underlying

cost of coal or other key features are not demonstra-

fundamentals of the bid are sound. It and the Kosovo

bly correct, based on the best available data, approval

example also reveal deficiencies in the procedures of

should be withheld, notwithstanding the nature of the

many leading financial institutions, including the World

Power Purchase Agreement that is to be executed.

Bank, for evaluating fossil-fueled projects compared to

Our Recommendations:
• Assume rising coal prices: In particular, for the
foreseeable future, financial institutions should
assume that domestic coal costs will rise to international coal prices over the next 10 years and that
international coal costs will increase at the rate of
at least 6 percent per year (or two percent more
than the rate of inflation, whichever is greater) for
the life of the plant.
• Assume accurate discount rates: Inappropriate dis-

renewable energy. For a wind, solar, or geothermal plant
that can be operational in a year, the cost of procurement can be documented at the time of the contract
and forward based risks can be minimized by extensive
data acquisition prior to construction. However, calculations of the LCOE of a coal-fired power plant are
extremely sensitive to the cost of construction of the
plant, the discount rate employed, the currency exchange rate, and the estimate of the cost of coal. For a
large coal-fired plant, planning and construction can exceed five years and the fuel cost and currency exchange

count rates can discriminate against projects with

rates can vary widely over the life of the plant. As the

relatively high percentages of CapEx relative to

Tata Mundra case shows, these factors cannot be con-

OpEx. In particular, for purposes of internal evalua-

trolled and “fixed price” contracts cannot be relied upon

tion financial institutions should use a discount rate

to manage the risk to the ratepayers and the economy.

equal to its proposed lending rate for the project,
not a discount rate based on the cost of capital asserted by of the proponent of the project.
• Establish a risk premium: Financial institutions
should review data concerning the variability of
the factors listed above in the host country and
establish a “risk premium” to monetize the risk of
project failure for fossil-fueled projects based on
the increase in the cost of fuel over the lifetime of
the plant, in comparison to alternatives including
energy efficiency and clean energy projects, where
such risks are not present.
Locked-in — Conclusion: A Rational Examination of the Economic Risks of Coal-fired Power Plants
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