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Derivatives, Risk Management, and Policy in the
Energy Markets

Summary

Risk management isimportant in the energy industries because of the volatility
of oil and natural gas prices. Price volatility can reduce the profit of business
strategiesand hurt consumers. Theuseof financial derivatives, bothtraded and over-
the-counter, has devel oped asalow cost method of hedging pricerisk. However, the
use of derivatives has a so been linked to major financial scandals and bankruptcies.

Risk management strategies can be undertaken without the use of derivatives.
Vertical integration of the production process, inventory control and long-term, fixed
price contracts can all compensate for the effects of pricevolatility. Whether one of
these choices, or aderivative strategy, is chosen depends on the cost and flexibility
of each alternative. Derivative use has expanded rapidly both in value and volume.

Market traded and over-the-counter derivatives have different characteristics
with respect to their liquidity, safety, transparency and flexibility. The benefits and
costs of using either instrument depends on the circumstances and goal s of the firm
setting up the strategy. A wide variety of derivative contracts exist, including
forwards, futures, options and swaps which can be put together to achieve a wide
variety of objectives.

Although market traded derivatives are self regulated with oversight by the
Commodity Futures Trading Commission, over-the-counter derivatives are largely
unregulated. Whether these transactions should be regulated might depend on their
effect on commodity pricevolatility, their effect on the stability and integrity of U.S.
capital markets, their ability to reduce the cost of capital, enhancing domestic real
investment and the value of more open disclosure and price transparency.

Congress considered proposed derivative legislation in the 107" Congress.
Senator Dianne Feinstein introduced |egislation in the Senate, while Representative
Peter DeFazio independently introduced abill in the House. In the 108" Congress,
Representative DeFazio has introduced a derivative regulation bill, (H.R m 1109),
and there hasbeen some specul ation that Senator Feinstein may introduce legislation
in the Senate. In the time since the collapse of Enron, many specific proposals to
reform the industry have appeared. These include tying derivative trading more
closely to the underlying business interests of the market traders, establishing a
clearinghouse to manage transactions, establishing structured derivative trading
compani esand enhancing reporting and documentation requirements. Each proposal
has merit, but each could also reduce the effectiveness of the derivative industry in
managing risk, presenting atrade-off that would need to be balanced for an efficient
outcome.

This report will be updated as events warrant.
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Derivatives, Risk Management. and Policy
in the Energy Industries

Theuseof financial derivativesby Americanindustry beganinagricultureinthe
nineteenth century. Later, they were widely used in foreign exchange transactions,
aswell asin the bond markets. Their use in energy markets began in a modest way
with the introduction of a heating oil futures contract in 1978 at the New Y ork
Mercantile Exchange (NYMEX). The NYMEX has since become the dominant
market for traded energy derivatives in the United States.* This initia contract
expanded over the next fifteen years to include contracts on unleaded gasoline,
sweet crude oil, propane, natural gas, and sour crude oil. In 1986 the first option
contract, on crude oil futures contracts, appeared. This was followed by a host of
other contracts on avariety of energy products aswell as margins between products
and over time, called spreads. Use of these contracts expanded rapidly and they have
become an important part of the financial and physical sides of the energy business.
In 2001 the NYMEX traded and cleared contracts with a value of $2.9 trillion.
Approximately half of this value represented contracts on crude oil, natura gas,
gasoline and heating oil .2

Paralleling the growth of traded energy derivatives was the development of
over-the-counter (OTC) derivative contracts. These contracts were originally
arranged through an intermediary, generally afinancial institution. The two parties
to the agreement both had an interest in protecting themselves against future price
movementsaswell as shifting risk, but needed moreflexibility in the contract terms
than standardized contractsonthe NY MEX could provide. OTC contractstoday are
largely written on foreign exchange, interest rates, and equities, although commodity
based contracts have also grown in importance. The Bank for International
Settlements estimatesthat at the end of 2001 the value of outstanding OTC contracts
worldwidewas$111 trillion. Of thistotal, $598 billion were commodity based. By
mid 2002 the value of commaodity based contracts had increased to $777 billion.?

By 1993, problems related to the general use of financial derivatives began to
surface. Derivativeswere implicated in casesthat resulted in hugefinancial |osses.
Orange County, Californialost $1.7 billion trading derivatives and went bankrupt.

! The International Petroleum Exchange was established in 1980 in the United Kingdom
and trades products similar to those traded on the NYMEX, but with different underlying
commodities.

2 Historical aswell as current trading data, contract specifications and other background
information on NYMEX contracts can be found at [http://www.nymex.com].

3 One of the problemsin analyzing the OTC sector isthat datais not routinely reported to
regul atory agencies and hence may be an estimate. See Bank for International Settlements,
Press Release, November 8, 2002, Table 1, p.5.
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That same year, Metallgesellschaft lost over $1 billion in energy trading in the
United States. Theyear 1998 brought the crisisat Long Term Capital Management,
aleveraged hedge fund, that required intervention by the Federal Reserve Bank of
New Y ork which arranged arescue operation by major financial institutions. 1n2001
Enron Corp., acompany known for its promotion and use of derivativesthrough its
trading arm, Enron Online, went bankrupt amidst major financial scandal.

As aresult of this association with bankruptcy and financial scandal over the
past decade, questionshave arisen astowhether derivative contractsarealegitimate
requirement for functioning energy markets and companies, or are they merely a
dangerous financial game where the stakes are high and the potential for financial
ruin very real? Arethe potential effects on the physical energy supply, the financial
condition of energy companies, the financial markets, and the economy as awhole
significant enough to warrant apublic policy response, and, if so, what factors might
be important in devel oping appropriate policy?

This report provides a systematic guide to understanding the use of financial
derivative contractsin theenergy industry, focusing specifically on the petroleum and
natural gas sectors.

Risk Management

Therewaslittle need for the use of derivativesin risk management in the energy
industry before 1973. The domestic price of oil was stabilized through production

Figure 1. West Texas I ntermediate Crude Oil Prices
1969-2001
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restrictions and the international price of oil was managed by the large international
oil companies. Inthisenvironment, price volatility, which could upset operational
plansaswell as profit forecasts, was not of major concern. Short run price volatility
became afactor inthe U.S. oil market following thefirst oil price shock of 1973/74.
By 1981, when oil price regulation ended in the U.S., the effects of price volatility
were of major concern to producers aswell as consumers of energy. Figure 1 clearly
demonstratesthe volatile nature of oil pricesasthey reacted to OPEC actionsaswell
aschanging economic and political circumstances. Asthefigureshows, inrelatively
short periods of time the price of oil could rise more than two-fold, only to decline
by almost two-thirds later on. Thisvolatility in oil prices naturally spilled over into
the product markets for gasoline, heating ail, jet fuel, and other refined products,
directly affecting consumers and firms.

Price volatility, on the scale represented in Figure 1, givesrisetorisk. Riskis
defined asasituationinwhich a variable, inthiscasetheprice of oil, islikely to take
on avalue differing from that which was expected. Economists, and other analysts
useastatistical tool, the standard deviation, to measurerisk. The standard deviation
measures the spread of possible outcomes around the average, or expected, value of
the variable in question. Larger values of the standard deviation imply more risk.
Risk management encompasses a range of activities designed to re-allocate risk to
other parties more willing to bear it and to mitigate the effects of remaining risk
exposure.

Although managing price risk has become a major consideration for energy
companies, this doesn't necessarily mean using financial derivatives. Several
aternatives to derivatives exist that might accomplish similar results. Vertical
integration, the incorporation of the various stages of the production process, from
exploration and productionto final retail distribution, into one entity, allowsthefirm
to control pricerisk. Vertically integrated firms are able to manage how achangein
the price of aprimary factor of production isincorporated into the cost structure of
the firm. This strategy, to be fully implemented, requires the firm to own its oil or
gas reserve base, an increasingly unlikely circumstance. Also, athough the oil
industry is characterized by integrated firms, it is aso characterized by firms that
operate in only one, or a limited number, of sectors of the industry. Even if the
capital were available to form more vertically integrated firms, the most likely way
thiswould beachievedinthe oil industry would bethrough mergersand acquisitions,
which have the potential of reducing competition.

Price risk may also be managed through inventory control. If firms maintain
substantial stocks of natural gas or oil in inventory it is possible to use these stocks
to effectively smooth out price movements. Draw down in periods of high market
prices could be compensated by spot market purchases when the priceislow. The
problem hereis cost. Storing oil and natural gas is expensive, making this strategy
unattractive if cheaper alternatives are available.

Longterm contracting at fixed prices might also reduce thefirm’s exposureto
price volatility. However, this strategy creates risks of its own. If the agreed upon
contract price turns out to be higher than the actual market price in the future, the
buyer of the product might find itself at a competitive disadvantage. For example,
if arefinery agreed to purchase crude oil at $30 per barrel from an oil trader, and the



CRSA4

price of crude oil then fell substantialy, the refinery might not be able to produce
competitively priced gasoline and might beforced to close or might possibly default
on the contract. Similarly, if the price of oil turned out to be above $30 per barrel,
the seller of the oil would have an incentive, at least in theory, to default on the
contract and sell the oil on the higher value spot market leaving the refiner exposed
to the higher price. Thelong term contract, which was designed to reduce pricerisk,
accomplishesthat goal by increasing default risk. To mitigate default risk, partiesto
the contract might diversify their purchases, buy insurance, require collateral, or only
deal with well established firms.

Managing pricerisk has become anecessity inthe oil and natural gasindustries
to maintain profitability and to avoid being at a competitive disadvantage. A recent
report by the Energy Information Administration studied financial derivative usein
the marketing, producing and refining sectors of the oil and natural gas industries.
The study used company data and Securities and Exchange Commission filingsand
determined that virtually all of thelargest energy firms use derivativesto hedgerisk.
However, thevalue of contracts held by companies varied widely.* The NYMEX
reports that the annual contract volume in 2001 for natural gas was 16,468,355 and
for light, sweet crude oil was 37,530,568. Sincevolatile energy pricesarenot likely
to stabilize in the future, firms must undertake a strategy to protect themselvesfrom
price volatility. The strategy chosen must be cost effective, flexible, and reliable.
Financia derivativesfit these requirements for many firmsin the energy industries.

Derivative Basics

Derivativesarefinancial contractswhose valueisbased on another, underlying
asset. For example, afutures contract on 1000 barrels of light, sweet, crude oil dated
July, 2003 at aprice of $30 obligatesthe owner of that contract to purchase oil at that
time, at thoseterms. Inwhat sense doesthe futures contract have value? If, near the
settlement date in July, 2003, light, sweet crude is selling for $40 per barrel on the
spot market, holding a legally enforceable right to buy the oil at $30 per barrel
creates a value of $10 per barrel for the owner of the futures contract. Conversely,
if oil isavailable on the spot market for $20 per barrel on the July, 2003 settlement
date, the futures contract isaliability for the contract holder inthat it requiresthe oil
buyer to pay $10 more for oil than the market price. In practice, very few futures
contracts traded on markets like the NYMEX are ever settled through physical
delivery of the product. The NYMEX contracts allow for cash settlement. Physical
purchases can then be made on the spot market at then current market prices. While
cash settlement expands the spectrum of participants in the market and is far more
efficient than physical delivery for most contract holders, it can create the perception
that the motivation and focus of the contracts are a purely financial bet on the future
price of oil rather than a business strategy designed to reduce risk.

* Energy Information Administration, Derivatives and Risk Management in the Petroleum,
Natural Gas, and Electricity Industries. October, 2002, pp.27-28. Thisreport can befound
at:[ http://www.eia.gov/emeu/finance/pubs.html]
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An important distinction between derivatives is whether they are traded on an
organized exchangeliketheNY MEX or whether they aretraded onthe OTC market.
Energy derivatives traded on the NYMEX are standardized contracts for a fixed
amount of underlying product, delivered at a specified date, with a specified price,
at a particular location. For example, the light, sweet crude oil futures contract
discussed above is for 1000 barrels of West Texas Intermediate, on one of a set of
pre-specified dates, for delivery at Cushing, OK. The “same” oil delivered at a
different location at a different time might well have a different value. The
specificity of traded NY MEX contracts stimulates the need for OTC derivatives by
creating basisrisk. Basis risk arises from the fact that a physical good' s location,
delivery time, quality, and other product characteristicsmight causeitspriceto differ
from asimilar good with different characteristics. The implication of basisrisk is
that it is not generally possible to establish a perfect hedge using only traded
derivatives.

In contrast to NYMEX traded contracts, OTC contracts are custom designed to
reflect the specific needs of the contracting parties. These contractsaretypically one-
on-onearrangements, traditionally with afinancial institution acting asa fee-earning
middleman, broker and manager. During the 1990s, a number of energy trading
companies, of which Enron Online was perhaps the best known, became active
participants in the OTC derivative market. Not only did these trading firms broker
contracts, they also expanded their roleto becomethe counterparty to the contracts.®
Sincethetermsand specificationsof the contractscan literally beanything the parties
agree upon, the degree and scope of risk faced by the counterparty trading firms
increased substantially. The ability to customize contractsto provide aunique risk
management profile brings distinct advantages which must be balanced against the
disadvantages of OTC contracts.

Derivatives traded on the NYMEX areliquid, while OTC contracts generally
arenot. A party on either side of aNYMEX contract can cancel its position at any
time by buying or selling a contract that is opposite its original contract. For
example, if afirm had purchased a futures contract on 1000 barrels of crude oil it
could sell acontract with identical terms which would effectively cancel thefirm’s
obligation. From the point of view of the exchange, the firm would have netted out
its position, having bought and sold contracts obligating it to 1000 barrels of ail,
leaving it, in effect, out of the market. Thistype of transaction can be undertaken at
any time because all contracts are standardized and have the central clearinghouse,
whichisowned by the market, as counterparty to the contracts. If the contract were
OTC, the only way the contract could be terminated or modified would be through
mutual negotiation and agreement between the principals. A firm that chose to
abrogate an OTC contract it found financially disadvantageouswould likely haveto
pay penalties to the counterparty, who would suffer damages.

® A counterparty takes a position opposite that of the original contract. For example, if you
buy a derivative contract which entitles you to purchase oil, someone must take the
responsibility to sell you the ail at the contract terms, that person is the counterparty to the
contract.
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Financia performance of an exchangetraded derivativeisguaranteed whilethe
holder of an OTC contract is exposed to default risk. Exchanges guarantee
performance by rigorously eval uating the credit worthiness of traders on the market.
Additionally, margin accounts, which act as deposits, or reserves, against losses are
marked to market on adaily basis. Marking to market is a cash flow system which
calculates the gains or losses of every derivative contract position on adaily basis.
The contract holder’s margin accounts are then debited or credited to maintain
minimal levels of margin equity in the derivative position. This process assures
traders that every contract has sufficient capital backing to guarantee performance.
Finally, asafinal safeguard, the exchangeitself guaranteesthefinancia performance
of the contracts traded on its market. In the OTC case there is no equivalent to the
marking to market process which can allow losses, backed by little collateral, to
accumulate. If the termsof an OTC contract are such that one of the principalsto
the agreement issuffering largelosses, that party might not be able to meet theterms
of the agreement, raising the possibility of default. The costs of default can be
substantial and are very real since OTC contracts are legally enforceable contracts.

Trades on organized exchanges are anonymously, cost efficiently, and
competitively implemented with instantaneous price transparency. Thisishelpful to
traders who might want to put a business strategy in place cheaply, quickly, and
without revealing their strategy to other market participants. OTC contracts are, in
effect, the opposite. Since they are one-on-one arrangements, the principalsto the
agreement are closely related to one another. The contract may require substantial
fees paid to the manager or broker, and, since they are privately negotiated, they are
not the result of a competitive process.

Set against these limitations is the important benefit of flexibility. A market
traded derivative contract can, at best, implement only a portion of the firm’s risk
management strategy. For example, aCaliforniafirminterestedin purchasing natura
gas might try to hedge its price risk by purchasing NYMEX futures contracts.
However, the reference price for these contractsis at Henry Hub in Louisiana. The
price of natural gas in California is different than the price at Henry Hub and
thereforethefirm can only cover a portion of thepricerisk it faces. Through theuse
of OTC derivatives, thefirm may be ableto eliminate basisrisk and more effectively
hedge the effects of pricerisk. In more extreme cases, the firm may have astrategy
which is incompatible with exchange traded derivatives, leaving only a choice
between doing nothing or entering into OTC contracts.

Derivative Contract Types

The most basic type of derivative contract is aforward contract. In aforward
contract the terms are very similar to a cash-and-carry agreement, except that
delivery and transfer of ownership of the underlying commodity isin the future. If
an ail refiner entersinto aforward contract for crude oil delivery, therefinery avoids
price risk by locking in aprice now, or avoids storage costsif current purchase and
storage are an option. Therefiner facesthe potential of default risk if the price of oil
changes substantially, tempting the contracts counterparty not to perform. Also, in
these arrangements the credit worthiness of both partiesiscritical to performance of
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the contract. Finally, theliquidity of these contractsis|ow because they are one-on-
one relationships that can only be changed by mutual consent.

A futures contract is similar in intent to a forward contract, but has some
important differences. A futures contract has standard terms and is traded on
organized exchanges. It specifies trades of a particular quantity of the underlying
commodity at a particular price, at aparticular time. For example, NYMEX natural
gas futures contracts are for gas equivalent to 10,000 million British thermal units,
at Henry Hub, LA, for any one of seventy two consecutive monthsinto the future, at
adollars and cents price for 10,000 million British thermal units of gas equivalent.
Although the contract can be settled at expiration in the physica commodity, it is
more normally settled in cash through the exchange.

An options contract gives the owner theright, but not the obligation, to buy or
sell quantities of the underlying asset at afixed price known asthe strike price. The
two basic options are calls and puts. A call gives the owner the right to buy the
underlying asset at the contract terms, whileaput givesthe owner theright to sell the
underlying asset at the contract terms. For example, onthe NYMEX, acall option
on crude oil gives the owner the right to buy oil futures contracts at a fixed price,
while the owner of aput hastheright to sell oil futures contractsat afixed price. An
options contract will only be exercised if it isin the financial interest of the owner,
and is allowed to expire if it isnot. As aresult, option based strategies alow the
owner to participate in favorable outcomes while minimizing the effect of negative
outcomes. Offsetting this favorable result, an options based strategy is more
expensive than futures based strategies.

Not only are options available on futures contracts directly linked to the
underlying physica commaodity, but they are also available on critical spreads or
differencesthat affect profit. A crack spread option protects against an expansion
or contraction in the difference between prices. A user of refined products might
want protection against priceincreases when refinery marginsgrow even if the price
of crude oil is constant. A calendar spread option is used to lock in profits over
time. For example, astoragefacility canlock in aprofit onthe storage of natural gas
by using a calendar spread.

A swap contract allows the two parties to the agreement to exchange streams
of returns derived from underlying assets. Ownership rights, if any, remain intact
and the physical asset is not exchanged. Settlement payments are made in cash at
pre-determined points during the life of the agreement to balance out differencesin
the value of the swapped return streams. For example, arefiner and an oil producer
might agree to afive year agreement which has scheduled, periodic payments over
itslife. The payment, which might either be paid out or received by thefirm, isequal
to the difference between a negotiated fixed price and the currently prevailing spot
price for a given amount of oil. If the spot price is above the fixed price, the
producer pays the refiner, if the spot price is below the fixed price, the refiner pays
the producer thedifference. Theintentistoinsurethat both partiesto the agreement
have predictable, stable costs and revenues, respectively. Swaps represent some of
the best, and most common, examples of OTC contracts.
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In many strategies, options are put together in combination to achieve the risk
management goals of the company. The simple building blocks of calls, puts, and
future contracts combined with positionsin the underlying assets can achieveawide
variety of final outcomes. Many of these outcomes are desirable and perform well
incontrolling risk and stabilizing profit. However, itisalso possibleto usethe same
toolsto conceal debt, inflate profit, and render the financia reports of the company

opague.

Workings of Derivative Contracts

Thissectionwill examinein more detail how derivative contracts manage price
risk and at what cost.

The first example is concerned with natural gas transactions. A variety of
participantsinthe natural gas marketsmight find it useful to use derivative contracts.
Marketers can use futures contracts to offer their suppliers and customers futures-
based pricing arrangements. They can use options contracts to provide price floors
for natural gas sellers, price ceilings for buyers, and combinations thereof, without
their customers' direct participation in the market. Producers can use options to
establish afloor selling price for their future production while staying in position to
reap the benefits of favorable price movements. Pipelines, to the extent that they
remain merchant sellers of gas in competition with producers, might find it
necessary to providetheir customerswith futuresand optionsbased pricingtoremain
competitive. Local distribution companies can use optionsto hedge storage costs as
well as providing a ceiling on consumer costs. End users can purchase derivatives
to lock in prices for their future requirements. They can proactively manage their
gas purchase costs whether they feel future market conditions will yield rising,
stable, or falling prices.

Consider a manufacturer who uses natural gas in a production process and is
concerned about aweather induced price spike during the winter months. The firm
also believesthat the underlying demand and supply fundamental s are strong so that
itisvery unlikely that the price of natural gaswill fall from its current value. What
can the firm do to protect itself from rising gas prices? Severa strategies are
available. First, thefirm might buy futures contracts on natural gas. Inthiscase, if
the price of natural gas doesrisein thewinter therewould be a corresponding risein
the value of the futures contract. At the expiration of the futures contract, the firm
could buy the required natural gas on the spot market using the profits made on the
futures contract to offset the higher spot market price. In thisway the manufacturer
would have successfully hedged his needs for natural gas against price risk. Of
course, if the price of gasactually declines, the manufacturer will lose on the futures
contract. The amount lost is equal to the difference between the gas price specified
in the futures contract and the market price. However, the manufacturer gains an
equivaent value by purchasing gas at the lower spot market price. On anet basis,
this leaves the manufacturer purchasing gas at the futures contract price, exactly as
in thefirst part of the example.
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If the manufacturer’ sforecast about the unlikely nature of apricedeclineisless
certain, then adifferent strategy might be appropriate. Thefirm might wishto protect
itself from adramatic priceincrease, but at the sametime be ableto participatein the
benefits of possible price reductions. Purchase of a call option might be away to
achieve both objectives, but at acost. The numbers used in the following example
areforillustrationonly. Supposenatural gasfuturescontractsfor three monthsinthe
future are currently at $2.20 per million British thermal units. The firm might
consider an at-the-money call option which might sell at 15 cents per million British
thermal units.® If the price of gas fell significantly, the firm would let the option
expire and purchase the gas on the spot market at the then current price. The 15
centsthe firm paid for the option would be added to the spot price of the gasto get
the true total cost of the gas purchased by the firm. If the price of gasinstead goes
up, the firm could exercise its option contract and buy the gasfor $2.20, plusthe 15
cents paid for the option.

If the firm feels that the premium of 15 centsfor the call istoo much to add to
the cost of the gas and still remain competitive, it might purchase an out-of-the-
money call. An out-of-the-money call has a strike price which is higher than the
current market price and, hence, offers less upward price protection, but at alower
cost. The firm might decide to buy a $2.45 call for 7 cents. With this strategy the
firm has purchased an insurance policy against asevere priceincrease, whileleaving
open the possibility of participating in price declines. By buying the out-of-the-
money call, the firm reduces the cost of this insurance from 15 cents to 7 cents.
However, the reduction in cost is accompanied by greater upward price exposure
($2.45 strike price compared to $2.20 strike price).

Had the firm not hedged, the net purchase cost of gas would vary with the
market price on acent per cent basis. Had the firm purchased the at-the-money call,
the purchase price would be higher by the cost of the call up to the strike price. At
afutures price of $2.35 (strike price plusthe 15 cent price of the call) thefirm would
break even. At prices above $2.35 the firm would be cent for cent better off as a
result of the hedge. If the firm had purchased the out-of-the-money call at prices up
to $2.52 (strike price plusthe 7 cent price of the call) thefirm pays morethan if there
had been no hedge. However, compared to the at-the-money call the firm is better
off at prices below $2.28. The breakeven point between the two alternative strike
pricesisthe lower strike price plus the difference in prices of the calls, in this case
$2.20 plus 8 cents or $2.28. If the firm believes that prices are likely to be below
$2.28, but still wants protection against sharply higher prices, the likely choiceisthe
$2.45 call.

The two examples described above, as well as more complicated variants of
them, have several characteristicsin common. First, the strategies were carried out

® The strike price is the price written into the options contract at which the owner of the
option may buy, inthe caseof acal, or sell, in the case of aput, the underlying commodity,
in this case natural gas. An option is said to be at-the-money when the strike price equals
the current market price. For acall, when the strike priceis higher than the market pricethe
call issaid to be out-of-the-money. If thestrike priceislower than the market pricethe call
option is said to be in-the-money.
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using market traded contracts. Thevalue of these contractsaretransparent dueto the
rea time availability of prices on the market. Their value to the firm is well
understood and can be disclosed on all appropriate financial statements of the firm.
If the firm chose to close out its derivative positions for any reason, that could be
easily accomplished at predictable cost because of the depth and liquidity of the
market. Second, thefocus of the strategieswas on the underlying natural gas. While
the transactions were financial, the motivation for making them was to protect and
facilitate the underlying energy business. Purchasing the same derivative contracts
with no gas holdings, or business interest in the physical gas market, is far more
speculative. Third, even though these transactions were clearly hedges designed to
reduce the firms exposure to pricerisk, it is likely that speculators were part of the
transactions. A speculator could have been the purchaser, or seller of a contract
opposite almost any of the transactions discussed. In fact, without a counterparty
taking an “opposite”, speculative, view of how market forces would affect price, it
isnot clear that aliquid market for derivatives could function effectively.

As the focus of the derivative trader shifts from managing the underlying
business assets to managing the financial assets themselves, problems can emerge.
Consider the case of anatural gas company which hasjust signed a prepaid forward
contract to supply natural gas one year in the future. The firm received $1 million
as a pre-payment for delivery. Next, the same company signs a cash-settlement
forward contract with another firm to purchase an equal amount of gas for delivery
in one year for aprice of $1.06 million. Each of these transactions, as well as both
taken together could be legitimate hedging transactions. However, add in that the
counterparty to both forward contracts is the same company. In this case, the gas
obligations effectively cancel each other out and we are left with what seems to be
a$1l million loan at an interest rate of 6% for one year. Thisliability can easily be
obscured on the company’ s financial statements, concealing the increased leverage
of the firm. Financial engineering of this type, as well as managing earnings and
other deceptive practices, serve to mislead investors and create inefficiencies in
capital markets.

Although relatively simple derivative transactions were used in all of the
examples considered, the motivation and outcomes of the transactions were quite
different. Each of the derivative instruments used was legitimate, in the sense that
it could have been part of anormal hedging activity, and yet the last example shows
that hedging had little to do with the underlying motivation for the transaction.
Also, noticethetimeframe. Thedefactoloan arrangement of thelast example might
not have been attractive, or even feasible, if the forward contracts had been for a
significantly shorter time than one year. What these examples show is that the
derivative contract itself isneither inherently good nor bad, itisjust atool that helps
afirm or other trader achieve its business objectives.
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Policy Issues

How valuableisthe use of derivatives to the energy industries, the financial
markets, even the U.S. economy asawhole?’ This question has been answered for
the traded derivative sector. When Congress established the Commodity Futures
Trading Commission, it recognized the importance to the nation of orderly, fair,
market determined prices on the futures exchanges® As a result, the organized
markets, including the NYMEX, self regulate with oversight by the Commission.
The question really is addressed to the OTC transactions some associate with the
Enron, Long Term Capital Management, etc. type of financial debacles. Istherea
casefor regulating these contracts at the national level? Whilethelack of any dis-
aggregated OTC data makes empirical statementsimpossible, the factors that might
enter into a determination can be eval uated.

One factor in determining the value of derivative transactions is the extent to
which they can be expected to reduce the price volatility of the underlying energy
commodity market. First, note that the very existence of derivativesis predicated
on the fact that there is significant price volatility in the underlying market. If the
price were regulated, or the underlying demand and supply fundamentals were
predictable and slow moving, therewould belittlelikelihood of derivative contracts
being written. As aresult, if derivative contracts significantly reduced underlying
volatility, they would set in motion forces that would lead to their own irrelevance.
Given the growth in over the counter derivatives, there seemsto belittle evidence of
a decline in use of these contracts. According to the Bank for International
Settlement, by June of 2002 the notional value of OTC contracts stood at $128
trillion, a growth of 15% over year-end 2001°. Commodity based contracts
accounted for only 0.7% of the total, but grew by almost 30% over the period.
Interest rate swaps accounted for the vast majority of the contracts (81%). Second,
asFigure 1 showed, thereislittle evidencethat key energy priceshavebecomemore
stable during the last decade as they continue to be driven by exogenous, geo-
political events.

Economists have long theorized on the effects of speculation on market prices.
Their conclusionsare mixed. Writers, from Adam Smith through Milton Friedman,
suggest that speculative activities tend to reduce price volatility because specul ators
can be expected to buy low and sell high providing akind of “automatic stabilizer”
effect to the market. Other writers, notably William Baumol, take the position that
speculative activities tend to increase price movements. This occurs because
speculators tend to buy as prices are increasing and high and sell as prices have
already beguntofall, or arelow. Thisbehavior makes price volatility even greater

"Thissectiondrawsonthereport, Energy Information Administration, Derivativesand Risk
Management in the Petroleum, Natural Gas, and Electricity Industries. October, 2002.

8 Section 3 of the Commodity Exchange Act, 7 U.S.C. Section 5.

°Bank for International Settlements, dataisavailableat: [http://www.bis.org/publ/otc-hy0].
M easurement of contractsat notional valueisessentially a measureat the“ facevalue” upon
which the derivative contract iswritten, adjusted for double counting. Thisvalue may bear
little relationship to the market value of the contract.
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by reinforcing the underlying price dynamic. In either case, it is clear that the
availability of derivative trading makes carrying out speculative strategies cheaper
and more feasible, and because they are highly leveraged instruments, make the
potential payoffs higher creating greater incentive to speculate.

Second, efficient capital marketsallow firmsto raise capital for investment and
technol ogical improvement that | eadsto economic growth. Thestrength andintegrity
of these markets also attract capital from around theworld. Damageto these markets
would have major implicationsfor the domestic and international economies. Could
problems in the derivative markets precipitate more general damage to the U.S.
capital markets? More specifically, could problems in the energy related OTC
trading sector damage the reputation of U.S. capital markets? Thelogical chain for
such an event might start with the failure of alarge firm active in derivative trading
and perhaps other financial transactions. Theresult then might beamelt-down of the
derivative markets spreading to equity and debt markets. Some point out that the
problem with thislogicisthat it has already happened with only isolated effects on
U.S. financial markets. The failures of Enron, Long Term Capital Management,
Barings, PLC, thelossessustained by M etall gesel | schaft and Orange County have not
paralyzed the U.S. financial system. However, the collapse of Enron’s trading
operations did put a chill on OTC energy trading and led to calls for a variety of
specific reformswhich are discussed later in thisreport. Whilethe integrity, safety,
liquidity and efficiency of U.S. markets attract capital, so does their ability to
innovate and embrace strategies that offer new profiles of risk and return. These
factors might ultimately represent atrade-off. While protecting against this broad
risk to the market system, called systemicrisk, isvaluable, if it comesat the expense
of reducing the ability of individuals to take on, or transfer, financial risk for an
appropriate rate of return, this too might damage the functioning of the financial
markets.

Third, the use of derivatives might reduce the cost of capital for firms, enhance
their real capital investment andincreasetheir value. Thisresult might occur because
using derivativesto hedgerisk reduces theriskinessof thefirm’scashflow stream.
Again, economists’ views on this issue are mixed. Traditiona theory took the
position that any reduction in risk the firm faced would enhance the value of the
firm. 1n 1958 Franco Modigliani and Merton Miller changed traditional perceptions
by demonstrating that any change in the financial capital structure of the firm, in
their case, specificaly, the mixture of equity and debt financing, in an economic
setting with no imperfections, would have no effect on the value of the firm. Later
writers have demonstrated that if any of avariety of market imperfections exist, then
the value of the firm may very well be affected by the choice of financial structure.
This line of reasoning usually posits that although the firm's actions, e.g.
implementing a program of futures contracts, do reduce risk, these actions come at
acost. Either the payment to achievethereductioninrisk isjust equal invauetothe
risk reduction, in which case the value of the firmisunchanged, or the owners of the
firm could achieve the same risk and return profile through lower cost personal
transactions, making them unwilling to admit an increasein the value of thefirm due
to manageria action.

Thelimited empirical information available suggeststhat the use of derivatives
is extensive. The Energy Information Administration’s analysis of Securities and
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Exchange Commission 10K filings for 2002 shows that the use of derivatives was
virtually universal, but the value of derivative holdings varied widely.® From this
study it also appeared that firms on the marketing level used derivatives far more
than producers or refiners, perhaps because producers can control production and
refiners have storage and inventory management capabilities. It also appeared that
vertically integrated oil companies found less need for derivative use, which again
fitsin with the earlier explanations of how firms might carry out risk management.
Although thereislittle direct evidence that the use of derivativesincreasesthe value
of the firm, the near universality of use by energy firms, as shown by the Energy
Information Administration, suggests that a wide spectrum of energy managers see
value in using derivatives to manage risk. If these firms are efficiently managed, it
would be unlikely that they would consistently engage in inefficient activities.

Although little in the way of theory or empirical evidence exists to tie
derivatives to either beneficial or injurious market effects, the very size of both the
traded market and OT C contracts suggeststhe possibility of important consequences
should problems occur. The openness and innovation in the market suggests that
while great success might be registered, large errors might also be made. Also, the
critical nature of the underlying commodities suggests the potential for major
disruption of both the consumer and producer sectors of the economy if aderivative
related financial crisis led to disruption in the physical markets.

Specific Reform Proposals

In the wake of Enron, there have been legidlative proposals to increase the
regulation of OTC energy contracts.™ In the 107" Congress, proposed legisiation
concerning OTC trading was considered. Senator Dianne Feinstein proposed
derivativeslegidation, (S. 1951), inthe Senate, while, independently, Representative
Peter DeFazio introduced abill, (H.R. 4038), in the House of Representatives. The
issueof OTC derivativereformislikely to be addressed again by the 108" Congress.
Representative DeFazio has re-introduced his bill on “Market Oversight
Consolidation and OTC Derivatives Regulation Act”, (H.R. 1109) in the House, and
the Bureau of National Affairs reports that Senator Feinstein may introduce
derivatives legislation again in the Senate.*? In addition, since the 107" Congress
considered OTC derivative reform, a number of specific reform proposals have
appeared in the literature.

In principle, an OTC contract is between two parties who interact one-on-one
because of differing needs, perhaps with afinancia institution managing the terms

19 Energy Information Administration, Derivatives and Risk Management in the Petroleum,
Natural Gas, and Electricity Industries, October, 2002, pp.27-28.

1 For an analysis of the history of derivative regulation as well as an analysis of policy
proposals, see Mark Jickling,” Regulation of Energy Derivatives’ , CRSReport for Congress,
RS21401.

12 Securities Regulation & Law Report, Volume 35, Number 9, The Bureau of National
Affairs, March 3,3003, p. 361.
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of the agreement. In practice, the market has evolved into a dealer driven market
where the deders are “energy trading” firms. These companies generaly have
experiencein the physical energy market, either because they began their businesses
in the field or because they were set up by energy companies specifically to trade
energy derivatives. Energy trading firms serve as a counterparty to firms who want
to set up an OTC contract. They then hedge therisk that they took on by purchasing
market traded derivative contracts with an offsetting risk profile. Asaresult, they
are heavily leveraged relative to their capital base. Both parties in the OTC
transaction are then subject to each others' substantial credit risk.

One suggestion that has been discussed to address the OTC market proposes
that energy trading firms be more related to the core, physical side of the energy
market. The theory isthat the asset positions and cash flows from the physical side
of the business can act as a stabilizing factor for the OTC side of the business.
Additionally, if the company’s business focus is on the physical market it might be
lesslikely to make the purely speculative financial betsthat are possible with highly
leveraged derivativepositions. Criticscontend that firmshave moved away fromthe
physical side of the business and into energy trading because that is where they
perceive the greater return to be. As aresult, requiring firms to participate more
heavily in the physical business would require them to participate in what they see
as aless profitable activity. In any casg, if the cash flow from the physical energy
business is small relative to the credit risk positions from the derivative contract
business, little reduction in credit risk would be attained.

An alternative version of this proposal would be to encourage the mgor
financial institutionsto again becomethe major playersin OTC energy transactions.
This certainly wasthe case early in the devel opment of the market, to the extent that
the major investment banks became known asthe “Wall Street Refiners’. Thereal
issue in both variants of this policy direction is degree of capitaization of the
counterparty and the reduction of counterparty risk. Market participation and the
structure of participating firms ultimately responds to profit incentives.
Requirements that altered the least cost, profit maximizing choices of firms would
make the OTC contract less desirable, but perhaps safer.

Another reform proposal is to establish a clearing house along the lines of the
NYMEX and other derivative markets. Infact, the NYMEX is actively competing
to take over therole of clearinghousefor OTC derivativetransactions.”* Someof the
potential benefitsof establishing aclearing house areimportant. Counterparty credit
and performance risk would be substantially reduced. Thisiswould be significant
because the aversion to credit and performance risk is currently a major factor in
reducing activity on OT Ctransactions. Participant operating capital needed to secure
positions might be reduced as the diversification and netting of the clearing house
might require lower aggregate capital due to risk spreading. Confidence in OTC
transactions has been very low sincethe collapse of Enron. It isconceivablethat the
use of aclearing house could restore a part of the faith that has been lost. Whether
liquidity would be increased as the result of a clearing house is an open question.

B See“NYMEX OTC Clearing”, presented at the North American Energy Standards Board
Annua Meeting, September 25, 200, Hunt Valley, MD.
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Although a centralized location would enhance knowledge concerning buying and
selling opportunities, the custom nature and specific risk profiles of the contracts
would remain. It islikely that the use of a clearing house would provide a higher
degree of price transparency which might contribute to enhanced liquidity.

Giventhefragile natureof confidencein OTC contractsand the current concern
with credit and performance risk, some have suggested that the answer might liein
structured derivative product companies® These companies are generaly
subsidiaries of magjor financial corporations which are specially structured to act as
derivativeintermediarieswhilemaintainingtriple-A credit ratings. Thesecompanies
accomplish this by the way they manage both market and credit risk. Market risk,
in the case of energy derivatives, generally price risk, is cancelled through a set of
mirror transactions, collateralized hedges, with the derivative product companies
parent or affiliated company. Credit risk isminimized to alevel consistent with a
triple-A rating by earmarking capital. This typically results in derivative product
companies having higher capital costs than other derivative trading companies even
though capital costsareexplicitly minimized. Finally, these companiesusually have
awell defined, transparent workout structure in place for situations in which other
preventative measures to protect against risk fail and contracts associated with the
derivative product company must be liquidated. Derivative product companies
worked well in interest rate and currency derivative marketsin the 1990s, but never
really dominated the market. The higher costs of these firms negate a good part of
the rationale for engaging in OTC transactions. The root problem for derivative
product companies has always been that market participants have not been willing
to pay for the specific benefitsthey provide. If market participantsvaluethereduced
default and credit risk derivative product companies offer at least as highly asthe
extracost they impose, then the approach might be workable. Given the heightened
concernwith credit worthinessin OTC energy transactionsthe conditionsand timing
might be better than in the past.

Although the proposals discussed above all touch on the issue of price
transparency it is worth mention in the context of documenting and reporting
transactions and derivative holdings. Companies have used derivativesto carry out
illegal and deceptive financial strategies. Even though the root problem was the
desire to engage in illegal or deceptive activities, it is still true that derivative
contractswerethevehicle by which these activitieswere carried out. Most observers
agree that anti-fraud and anti-manipulation safeguards would be more effective if
pricing and documentation of transactionswere moretransparent. Also, thecomplex,
largely unobservable, web of transactions created through derivative trading can be
opaque to regulators as well as investors and might contribute to unrecognized
systemic risk. Some organized form of reporting OTC contracts has been suggested
as away to address this issue. The trade-off here is that one of the goals of OTC
derivativetradingisjust thisopagueness. Inamarket withrelatively few largefirms,
revealing what one believes to be the direction of the market or one’'s own strategy

1 An extensive analysis of structured derivative product companies can befoundin, Eli M.
Remol ona, William Bassett, and In Sun Geoum, Risk Management by Sructured Derivative
Product Companies, Federal Reserve Bank of NY Economic Policy Review, April, 1996.
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to competitors might have significant costs. Additionally, if one's strategy is
explicitly reacted to by competitors, actual eventsin the market might be affected.

In summary, the OTC energy derivative market is a young market that is still
in the process of finding its appropriate place in the larger energy markets. That it
serves aneed in the energy industry is not in doubt, its growth and dollar value attest
tothat. Itisalso clear that it has been misused for illegal and deceptive purposes.
Finding the balance between safe-guarding participants' interests without unduly
damaging the business purposes the market was designed to meet, is the challenge
facing reform proposals.



