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Summary Report

The view that crude oil has acquired the characteristics of financial assets such as stocks leasbonds

gained wide acceptance among many obserydrs.we v e r the nature of Of i
implications are not yetclea Di scussi ons and analyses of O0financ
been subsumed within analyses of the relation betweencénand commodityndices which include

crude oil. The elements that have attracted moehtdin have beewoutcomes correlations between

levels, returns, and volatility afommodity and financial indicetHowever, a full understanding of the

degree of interaction between oil and finance requires, in addition, an amdlygeractions, causans

and processesuch aghe investment and trading strategies of distinct types of financial participants; the
financing mechanisms and the degree of leverage supporting those strategies; the structure of oil
derivatives markets; and most importantie tmechanisms that link the financial and physical layers of

the oil market.

Unlike a pure finanal asset, the crude oil market alkesa®@hys i cal 6 di menanchorn t hat
pricesin oil market fundamentals: crude oil is consumed, stored and widely traded with millions of
barrels being bought and sold every day at prices agreed by transacting parties. Thus, in priceiple,

in the futures markehroughthe process of arbitragdhould eventually converge tothes@a | | ed d&édspot
prices in the physical markets. The argument tpees that since physical trades are transacted at spot

prices, these priceshould reflect existing supplyemand conditions.

In the oil market, howevetthe storyis more complex. ie &6current 6 mar ket fund.
known with certainty. The flow of data about oil market fundamentals is not instantaneous and is often
subject to major revisions which make the most recent available data highlyablerdfurthermore,

though many oil prices are observed on screens and reported threarggty of channg, it is important

to explainwhat these different prices refer.tdhus, although the futures price often convergeseap ot 6

price, one shouldaitoanal yse the process of convergence and
context of the oil market really means.

Unfortunately little attentionhas been devoted to such issues angtheesssof price discoveryn oil
marketsand the driversf oil prices in the shonun remain underesearched. Whiléis topic islinked to
the current debate on the rolespfeculation versus fundamentals in the determination of thpriuié, it
goes beyond the existing debates which have recentlyndteni policy agendas. This repoffers a
fresh and deeper perspectivetbe current debate by identifyirige various layers relevant te price
formation process anoly examining and analysirtge links between the financiahd physicalayersin
the oil market which lie at the heart of the current international oil pricing system

The adoption of the marke¢lated pricing systerby many oil exporters in 1988988 opened a new
chaptelin the history of oil pricdormation It represented a shiftdm a system in which prices were first
administered by the large multinational oil companiethe 1950s and 196@mnd then by OPE@r the
period 19731988 toasystemn whi ch pr i c e s Firstadeptes bytthe Mgxicad nationst et s 6 .
oil compaly PEMEX in 1986 the marketrelated pricingsystemreceived wide acceptance among most
oil-exporting countriesBy 1988 it became and still is the main method for pricing crude oil in
internatonal tradeafter a shorexperimentation with a produetslaied pricing system in the shape of the
netback pricing regime in the period 198887 The oil marketvas ready for such aansition. The end

of the concession system atheé waves ohationalisatiorwhich disrupted oil supplies toultinational oil
compam e s est abl i s hed-length @ealsbaad exshange f outsee thé sertically and
horizontally integratednultinational companies. The emergence of many supplernside OPECand
many buyergurther increased the prevalermd s u c-langth deahsd Ehis led to the development of a
complex structure ointerlinked oil markets which consistf spot and alsghysical forward, futures,
options and other derivative marketderred to as paper markets. Technological innovaitianich made
electronic trading possible revolutionised these marketsltwyialy 24-hourtrading from any place in the



world. It also opened access to a wider set of market participants and allowed the developriageof
number of trading instrumeni®th on egulated exchanges and over ¢oenter.

Physical delivery of crude oil is organised either through the spot (cash) market or througgriong
contracts.The spot market is used by transacting parties to buy and sell crude oil not covévad by

term contractual arrangementand applies often to orwf transactions Given the logistics of

transporting oil, spot cargoes fonmediatedelivery are rarelnsteadthere is an important element of
forwardness in spot traastions The parties can dier agree on the price at the time of agreemniant

which case the sport transaction becomes c¢cl oser t
parties link the pricing ofraoil cargo tothe time ofloading.

Longterm contracts are negotiated bilaterally between buyers and sellers for the delivery of a series of oil
shipments over a specified period of time, usually one or two years. They specify among other things, the
volumes of crude oil to be deliveredetbelivery schedule, the actions to be taken in case of default, and
above all the method that should be used in calculating the price of an oil shipment. Price agreements are
usually concluded on the method fafrmula pricingwhich links the price of a ¢go in longterm
contracts to a market (spot) price. Formula pricing has become the basis of the oil pricing system.

Formula pricing has two main advantages. Crude oil is not a homogenous commodity. There are various
types of internationally traded crudé with different qualities and characteristics which have a bearing

on refining yields. Thus, different crudes fetch different prices. Given the large variety of crude oils, the
price of a particular types usually set aa discount or at a premium koarker or reference prisgoften

referred to as benchmia. The differentials are adjusted periodically to reflect differences in the quality

of crudes as well as the relative demand and supply of the various types of &ndtwer advantagefo
formula pricing is that it increases pricing flexibilitf/When there is a lag between the date at which a
cargo is bought and the date of arrival at its destination, there is a price risk. Transacting parties usually
share this risk through the pricingrinula. Agreements are oftemade for the date of pricing to occur
around the delivery date.

At the heart of formulae pricing is the identific
West Texas Intermediate (WTIRated Brent and DubaOman. Thebenchmark crudes are cantral

featureof the oil pricing system andre usedy oil companies and tradets price cargoesinder long

term contracts or ispotmarket transactiondyy futures exchangder the settlement of their financial

contracts; by dnks and companidsr the settlement of destive instruments such as swap contracts;

and by governments for taxation purposes.

Few featues of tlese physicabenchmarks stand out.dvkets with relativelyfow volumes of production

swch as WTI, Brent, an®ubai set the price for markets with highvolumes of productiorelsewhere in

the world. Despite the high level of volumes of produciiorihe Gulf these markets remain illiquid:
there is limitedspot tradingin these marketsno forwards or swap&part from Dubai)and no liquid
futures markesincecrude export contracts include destination and resale restrictions which limit trading
options While the volume of production is not a sufficient condition for the emergerebdafichmarkit

is a neessary conditio f or a Ibseccesshamaarkdtsdbsecome thinner and thinngére price
discovery process becomes more diffic@tl price reporting agencies cannot observe enough genuine
armslength dealsFurthermore, in thin markett)e danger o$queezes and distortioimereasesnd as a
result pricescould thenbecome less informative and more volatile therdisyorting consumption and
production decisionsSo far the low and continuous decline in the physical base of existing benchmarks
has been counteracted by including additional crude strearas assessed benchmark. This had the
effect of reducing the chance of squeezes as these alternative cruddseassétfor delivery against the
contract.Although such shoiterm solutions have beeuniccessful in alleviating the problem of squegzes
observersshould notbe distraced from some key question$Vhat are the conditions necessary for the
emergence ofuccessful benchmarks in the mgtysically liquid market?Would a shift b assessing



price inthesemarkets improve the price discovery process? Such key questions remain heavily under
researched in the energy literature dnchot feature in theonsumeiproducerdialogue.

The emergence dhe nonOECD as the main source of growth in global oil demaiidonly increase
the importance of such questio@ne of the most important shifts in oil market dynanniceecent years
has been the ghin oil trade flows to Asiathismay have longermimplications on pricing benchmarks.
Questions are already ihg raisedwhether Dubastill constitutes an appropriate benchmaide pricing
crudeoil exports to Asia given its thin physical basewhether new énchmarks are needed to reflect
more accurately theecentshift in trade flowsand the rise in prominencé the Asian consumer

Unlike the futures market where prices are observable in real time, the reported prices of physical
benchmar ks are 0i de nAssedsineatd de neaded h@mague masketsisdich psrciudee s .
oil where physical transactions concluded betweartigs cannot be directlgbserved by outsiders
Assessments are also needed in illiquid markets where there are not enough representative deals or where
no transactions are concludetihese assessments are carried out by oil pricing reporting agencies
(PRASs) the two most important of which aRtatts and ArgusWhile PRAs hae been an integral part of

the oil pricing systemespecially since the shift to the markelated pricing system in 1986, their role

has recently been attracting considerablentibn. In the G20 summit in Korea in November 2010, the

G20 leaders called for a more detailed analysighonv the oil spot market prices are assessed by oll

price reporting agencies and how this affects the transparency and functioning of oil énlarksttatest
reportinNw e mber 2010, | tBeScOr©comrern with respetct iogotice réporting agencies is

the extent to which the reported data accuratelyaefles t he cash .nmRRAkde hotonlypy que st
a c t amirsortdtha r a dhehéir attempt to identify the price that reflectsw@ately the market value

of an oil barrel, PRAs enter into the decisioraking territory which cannfluence market structure.

What they choose to do isfluenced by market participants and mark&ucture whilethey in turn
influencethe trading strategies of the various participants. New markets and contracts may emerge to
hedge theriskar i si ng f r om s o ToeevaRdReAl®e dole dfidAs in thé @l market, it is

important to look at three inteelated dimensions: the methodology used in indentfthe oil price; the

accuracyof price assessments; and the internal measures that PRAs implement to protect the integrity and
ensure an effient assessment process. There is a fundamental difference in the methodology and in the
philosophy underlying the price assessment process between the \RIRASSAs a resultdifferent

agencies may produce different prices for the same benchifitaskraises the issue of whiahnethod

produce a more accurate price assessméiten that assessed prices underlie @1 contracts, spot
transactions and derivatives instruments, even small differences in price assessments betwhandPRAs
importantmpli cati ons on exportersd revenues and financi

In the last two decades or smany financial layers (paper markets) have emeayednd crude oil
benchmarksTheyinclude the forward market (in Breahd Duba), swaps, futures, and options. Some of

the instruments such as futures and options are traded on regulated exchanges such as ICE and CME
Group, while other instruments, such as swapsionsand forward contractgre traded bilaterally over

the counter (OTC). Nevertheless, these financial layers are highly interlinked through the process of
arbitrageand the development of instrumerbat links the various layetsgether Over the years, these
markets have grown in terms of size, liquidity, sophistcaand have attracted a diverse set of players

both physical and financial. These markets have become central for market participants wishing to hedge
their risk and to bebn oil price movements. Equally important, these financial layers have become
cental to the oil price identification process.

At the early stages of the current pricing teys, linking prices tobenchmarks in formulae pricing
provided producers and consumers with a sense of comfort that the price is grounded in the physical
dimension 6the marketThis implicitly assumes that the process of identifying the price of benchmarks
can be isated fromfinancial layers. Howeve this is far from reality. Thanalysisin this reportshows

that the different layers of the oil marketm a conplex web of links, albf which play a role in the e
discovery process. The information deriviedm financial layers is essential fadentifying the price
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level of the benchmark. In the Brent market, the oil price in the forward market is someticeesas a

differential to the prie of the Brent futures contragsing the Exchange for Physicals (EFP) market. The

price of DatedBrent or North Se®atedin turn is priced as a differential to the forward market through

the market of Contractof Differences (CFDs), anothemwaps marketGiven the limited number of

physical transactions and hence the limited amount of deals that can be observed by oil reporting
agencies, thealueof Dubai, the main benchmark used for pricing crude oil exports to East Asfeens

assessed by using the valueddferentiak inthe very liquid OTC Dubai/Brent swaps market. Thus, one

could argue that without these financial layers it would noplees si bl e t o &édi scoverd
prices in the current oil pricing system. In effect, crude oil prices are jointly-detesmined in both

layers, depending on differences in timing, location and quaflityude oil

Since physical benchmarks rgiitute thepricing basis of the large majority of physical transactions,
some observers claim that derivatives instruments such as futures, forwards, options and swaps derive
their value from the price of these physical benchmadr&s the prices of thse physical benchmark

drive the prices in paper markets. However, this is a grosssowgtification and does not accurately

reflect the process of crude oil price formation. The issue of whether the paper market drives the physical
or the other way atmd is difficult to construct theoretically and test empiricahd requires further
research

The report also calls for broadening the empirical research to include the trading strategies of physical
players.In recent years, the futures markets havweetied a wide range of financial players including
swap dealers, pension fundeedge funds, index investorgchni@l traders, and high net worth
individuals There are concerns that these financial players and their trading strategies could mdve the oi
price away from t hmentdls. The &aé remaind bowévlyat thegparticipantsl ia

many of the OTC markets such as forward markets and CFDs which are central to the price discovery
process ar e mai nl y 6 p hyls ascrefiheGes, aih ebmpanies, ldawdseeamre nt i t
consumers, physical traders, and market makers. Finaraigre such as pension funds and index
invesbrs have limited presence in maony these markets. Thus, any bsés limited tononcommercial
participantsin the futures market and their role in the milce formation process is incompleted also
potentially misleading

The report also makes the distinction between trade in price differentials and trade in price levels. It
shows thatrades in the levelsf the oil price rarely take place in the layers surrounding the physical
benchmarksWe postulate thathe price levelof the maincrude oilbenchmarkds set in the futures
markets; the financial layers such as swaps and forwards set thdiffecentialsdepending on quality,
location and timingThese differentials are then used by oil reporting agencies to identify the price level
of a physical benchmark. If the price in the futures market becomes detached from the underlying
benchmark, thelifferentials adjust to correct for this divergence through a web of highly interlinked and
efficient markets.Thus, ar analysis reveals that the level thie crude oil price, which consumers,
producers and their governments are most concerned witht isenmost relevant feature in the current
pricing system. Instead, the identification of price differentials and the adjustments in these differentials
in the various layers underlie the basis of the curceude oil pricing systemBYy trading differenils,

market participants limit their exposure ttee risks of time, location grade and voluménfortunately,

this fact has received little attention and the issue of whether price differentials between different markets
showed strong signs of adjustmamthe 20082009 pri@ cycle has not yet receivelde attention in the
empirical literature.

But this leavesiswith a fundamental question: what determines the price thaekertain benchmaitk

the first plac& The pricing system reflects hawe oil market functions: ifprice levels are set in the
futures market and if market participants in these markets attach more weight to future fundamentals
rather than current fundamentals and/or if market participants expect limited feedbacks from both the



suply and demand side in response to oil price changes, these expectations will be reflected in the
different layers and will ultimately be reflected in the assespetprice of a certain benchmark

The curent oil pricing system hasurvived for almost ajuarter of a century, longer thane OPEC
administered systenwWhile some of the details have changedj c h as Saudi Arabi ads
Dated Brent wth Brent futuresn pricing its exports to Europe and the more recent move to replace WTI
with Argus Sour Crude Index (ASCI) in pricing its exports to the US, these changes are rather cosmetic.
The fundamentals of the currgmicing system have remained the same sineentid 1980sthe price of

oi l i's set by t imakinguseaovakoas niethadologiés toRrdRektsthe market price in
their assessmentand making use of information in th&nancial layers surrounding the global
benchmarks In the light of the2008-2009 price swings, theil pricing system has receivesbme
criticism reflecting the unease that some observers feel with the current sydtbough alternative

pricing systems coulde devisedsuch as bringing back the administered pricing sysiermalling for
producers to assume a greater responsibility in the method of price formation by removing destination
restrictions on their exports, or allowing their crudes to be auctidhedgality remains that the main
market players such as oil commpes, refineries, oil exporting countries, physical traders and financial
players have no interest in rocking the bdéarket playerand governmentget very concered about oil

price behaviour anils global and local impactbut so far havehowed mud lessinterest in the pricing

system andnarket structure that signalled such price behaviour in the first place.
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1. Introduction

The adoption of the markeg¢lated pricing systerby many oil exporterén 19861988 opened a new

chaptelin the history of oil pricdormation It represented a shift from a system in which prices were first
administered by the large multinational oil companiethe 1950s and 196@sd then by OPE@r the

period 19731988to a systemin which prices are $¢ by O mar ket so. Butthewhat [
Omar k edort pei 6 e coubleql? i c e

The concept oifc etdh eo f 6 nmairlk e & s spa pricirgtragichehasioftetnbeen he cur
surrounded with confusion. Crude oil is not a homogenousnumlity. There are various types of
internationally traded crude oil with different qualities and characteristics which have a bearing on
refining yields.Thus, different crudes fetch different prices. In the current system, the prices of these
crudes araisually set at a discount or a premitona benchmarlor reference price according to their

quality and their relative supply and demartbwever thisraises a series afuestiors. How arethese

price differentialsse? More importantly, bw is the price of the benchmarkor reference crude
determined?

A simple answer to the lattefue st i on wo ul dndkthe forées &f suppiyamd kdemtad

these benchmarkrudes. But this raises additional questions. What are the main features of the spot
physial markets for thee benchmark® Do these markets have enough liqyidd ensure an efficient

price discovery proce88Vhatarethe roles of the various financial laars such athefutures markets and

other derivativedased instrumentshat have emergedround the physical benchmarks? Do these
financial layers enhance or hamper the price discovery funciimes the distinction between the

different layers of the market matter have the dferent layers become simterlinked that the

distinction is nolonger meaningfd And if the distinctiondoes matterwhat do prices in different

markets reflect? It is clear from all these questionstha h e c onc e p tneeddto bilefimed k et pr
more preciselyThe argument that the market determinesthprice has little explanatory power.

The aboveajuestions have assumed special importance in the last fewJearsharp swings in oil [wes

and the marked increase inlatility during the latest 2008009 price cycle have raised concerns about

the impact of financial layerand financial investorsn oil price behaviout.Someobservers in the oil
industry and in academic institutions attribute the recent behaviour in prices to structural transformations
in the oil market. According to this view, the boom in oil prices can be explained in terms of tightened
market fundamentals, rigidities in the oil industry due to long periods of underinvestment, and structural
changes in the behaviour of key players sasmorOPEC suppliers, OPEC members, and-@&CD
consumerg.On the other hand, oth@bservers consider thétte changes in fundaentals or evern
expectations, have not been sufficiently dramatic to justify the extreme cyclépiices over the paxd
20082009 Instead, e oil market is seen as having been distortedutstantial and volatile flows of
financialinvestmentsn deregulated or poorly regulated crude oil derivatives instrunients.

The view that crude oil has acquired tttearacteristics of financial assets such as stocks or bonds has
gained wide acceptance among many obserbatsis disputed by othePsMany empirical papers

2 For a comprehensive overview, gegttouh (2009).

3 See for instance, IMF (2008)World Economic OutlookOctober), Washington: International Monetary Fund;
Commodity Futures Trading Commission (2008jeragency Task Force on Commodity Markets Interim Report
on Crude Oil Killian and Murphy (2010).

* See for instancethe Testimony of Michael Greenberdgefore the Commaodity Futures Trading Commission on
Excessive Speculation: Position Limits and Exemptions, 5 August 2009. Greenberger provides an extensive list of
studies that are in favour of the speculation view.

® See for instance, Yergin (2009 er gi n ar gue s daily madingthds éelpedxturneos isté sereethidg
new-- not only a physical commodity critical to the security and economic viability of nations but also a financial
asset, part of that great instantaneous exchange #fstminds, currencies, and everything else that mak#égeup
world's financial portfolié .
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examine whether the price behaviour of commoditisBmics that of financial assets and whether
commodity and equity prices have become increasingly correlatedwever, the nature of
6financialisation6 and intthese studigdDiscassions and sanalysesef n ot
6financialisationd of oi l ma analgsessof thearslation pederet | y b e
finance and commodity indiceghich include crude oil. The elements that have attracted most attention
have beermoutcomes correlations between levels, returns, and volatilitycommodity and financial

indices However, afull understanding of the degree of interaction between oil and finance requires, in
addition, an analysis of interactions, causations and processes such as the investment and trading
strategies of distinct types of financial participants; the financiaghanisms and the degree of leverage
supporting those strategies; the structure of oil derivatives markets; and most importantly the mechanisms
that link the financial and physical layers of the oil market.

Onei mp or t a n tfinaacH pi escabftarobighiéghteds theincreasingole that expectatiorgay in

the prcing of crude oil. Inthe case of equities, pricing is based on expectationa of f i futured s
earnings. In the oil markeexpectations diuture market fundamentatave increasigly been playing an
important role in oilpricing. According to some observerd,there is large uncertainty as to whhe
long-term oil market fundamentadse, or if perceptions of these fundamentals are highly exaggerated and
inflated, thenthe oil pricein the futures marketandiverge away from its true underlying fundamental
value causing an oil price bubble

However, unlike a pure finara asset, the crude oil market alsssa@hys i cal 6 di mensi on t
anchor these expectations in pihrket fundamentals: crude oil is consumed, stored and widely traded

with millions of barrels being bought and sold every day at prices agreed by transacting parties. Thus, in
principle, pricesin the futures markahroughthe process of arbitrage showdentually converge to the

socal l ed O6spotd pr i c eTheaigument them gopshtlyat sinpbgsicaldeedsratee t s .
transacted at spot prices, these priefiect existing supphkdemand conditions.

In the oil market, however, the storyimsm e compl e x . To begin with, t he
are never known with certainty. The flow of data about oil market fundamentals is not instantaneous and

is often subject to major revisions which make the most recent available data highiglmréfore
importantly for this papethough many oil prices are observed oreens and reported througlvariety

of channelsit is important to understand what these different prices really mean. Thus, although the
futures price often converges t@as p o te,dt ispmpartant to analyshe process of convergence and
understandvh at t h e réalypmeansh thecontekoéthe oil market

Unfortunately,little attentionhas been devoted to such issues angtheesss of price discovery and
price formationin oil markets remain undeesearchedWhile this topic can bdinked to thecurrent
debate on theole of speculation vesus fundamentals in the detenation ofoil prices, it goes beyond
the existing debates whicaverecentlydominated policy agendaThis papeoffers a fresh and deeper
perspective othe current debate gnalysing how oil prices are discovered in the current international
pricing system, byidentifying the various layers relevant for the priformation process anby

® See for instance Tang and Xiong (2010) who find thabmmodity prices (more specifically the commodity
indices GSCI and DWBS), world equity indices, and thgS dollar have become increasingly correlated.
Silvennoinen and Thorp (2010) also find an increasing degree of integration between commodities and financial
markets especially since the late 1990s. They find that factors such as lower interest ratepaate doond
spreads, US dollar depreciations and financial trddegse n posi ti ons can expl ain ¢ommo
contrastB¢ y ¢ kkahi n, H a ) figd thatthdreldan hetweénZdminOdity and US equity returns did not
witness anysignificant change in the last decade or so. This even applies to periods when markets have witnessed
extreme returns. Gorton and Rouwenhorst (2004) find that commodity futures returns are negatively correlated with
equity returns and bond returrkhis can be explained in terms diie different behaviour of commodities and other

asset classeasver the business cycle.

" See for instanceJalaliNaini (2009)
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examiningand analysinghe links between the financiahd physicalayersin the oil marketwhich lie at
the heart of the current international oil pricing system

The main purposes of thgperare toanalyse the main feaes of the current crude oil pricing system;

to describe the structure of the main benchmarks currently used namely Brent, West Texas Intermediate
(WTI) and DubaiOman;to clearly identifythe various financial layers that have emerged aroursk the
physicalbenchmarksto analysethe links between the different financial layers and between the financial
layers and the physical benchmar&sd thento evaluatehow theselinks influencethe price discovery

and oil price formatiomprocessn thecrudeoil market The paper is divided into seveactionsSection 2
provides a historical backgrountb the current international pricing regime analysithg major
transformations in the oil market during the last 50 years onsloth@ different pricing systentisat have

been associated withdhvarious market structureSection 3discusssthe main features of the pricing
formulae that constitute the basis of the markédtedcrude oilpricing systemSection 4 discusses the

role of oil pricing reporting ageies in the current oil pricing syste®ections 56 and 7analyse the

three widely used benchmarksthe nternatonal oil pricing system BreniVTIl and Dubai describing

their physical base, andnalysingthe financial layers that have emerged around these physical
benchmarksSection 8evaluates the links between the physical benchmarks and financial layers and
draws the maimnplications on the oil price formatigrocess. The last sectioffers some corlusions
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2. Historical Background to the International Oil Pricing System

The emergence of the current oil price system cannot be understood in idodettignmevious ones. has
emerged in response to magiifts inthe globalpolitical and economistructurs, changes in power
balances, andconomic and politicalransformations that fundamentatthanged the structure of tood
market and the supply chaifthis chaptediscusses the major transformations in the oil market dtiimg
period 199-1988thatled to theemergence of the curreinternational oilpricing system

The Era of the Posted Price

Until the late 1950s, the internatioral industry outside the United Stat€3arada, the USSR and China
was charactered by the dominant pogin of the lage multinational oil companidsiown asthe Seven
Sisters or the major3.he host governments did not participate in préidacor pricing of crude oil and
actedonly as competing sellers of licences or oil concessitmseturn host governmentseceived a
stream of income through royalties and income taxes.

Each of theSeven Sisters was verticaliptegrated and had contraf both upstream operations
(exploration, development and production of di§nd to a significant but lessektent of downstream
operations (transportation, refining and marketing). At the same time, they controlled the rate of supply of
crude oil going into the market through joint ownership of canigs that operated in varioosuntries.

The vertical and harbntal linkagessnabledthe multinational oil companie® control the bulk of oll
exports from the major epproducing countries and to prevent large amounts of crude oil acdinguta

the hands of sellershus minimisng the risk of sellers competirtg dispose of unwanted crude oil to
independent buyeendthuspushing prices dow(Penrose, 1968).

The oil pricing systemassociged with the concession systamtil the mid 1970s was centred on the
concept ofa 6 p o st e, dwhichpmas wsed to calctéathe stream of revenues accruing to host
governmentsSpot pricestransfer prices and lorgrm contract pricesotld not play such a fiscal role
The vertically and horizontally integrated industrial structafethe oil marketmeant thatoil trading
became to a large extent a question of wtanpany exchange with no free market operatintgide

t hese <compani eesuitedic amnundeadveloped Bpotsmark&ransfer prices used in
transactions within the subsidiaries of an oil compdiaynot reflectmarket conditionsbut were merely
used by multiational oil companies to minimastheir worldwide tax liabilities by transferring profits
from hightax to lowtax jurisdictions. Because some companies were crude long and others crude short,
transactions used to occur between the multinational oil companies on the basis-tefhompntracts.
However, the prices used in these contracts werer riiselosed with oil companies considerinthis
information to be a commercial secret.-©iportingcountries werealsonot particularly keen on using
contact prices athesewere usually lower than posted prices.

Thus, the calculations of thieyalty and income tax per barrel of crude oil going to the host governments
had to be based on posted prid®@sing a fiscal parameter, the posted price did not respond to the usual
market forces of supply and demand and thus didotay any allocation functio(Mabro, 1984).The
multinational @ companies were comfortable with the system of posted pricesdeeitanaintained their
oligopolistic position, and until the late 1960s OPEC countries were too weak to chareyastimg
pricing system

The Pricing System Shaken but Not Broken

By the late 1950¢he dominance of the vertically integrated companies was challenged by the arrival of
independent oil companies who were able to invest in upstream operations and obtain access to crude oil
outside the Seven Sistersd ranteditdependents (mainlytfronethemi d 1 ¢

% In 1950 the majors controlled 85% of the crude oil production in the world outside CaiB#laSoviet Russia
and China (Danielsen, 1982).
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US) some oil concessions, and by 1965 #nmjors were responsible for 15% of total Venezuelan
production (Parra, 2004)0il discovery in Libya increased the importance of independents in oil
production for the Libyan governmenthose as a mattef policy to attract a diverse set oil companies

and not only the majorén 1965, production by independents in Libya totaledund 580 thousand b/d
increasing to 1L million b/din 1968 (Parra, 2004 ompetition with tle majors also appeared elsewhere.

In the late 1950s, Iran signed two exploration and development agreements in the Persian Gulf offshore
with nonmajors and in 1951Saudi Arabia enteredtiman agreement with the Japan Petroleum Trading
Company to explorand devel op Saudi Arabiads f °Ctudksil i n t he
from the Former Soviet Union also began to make its way into the market.discovery and
development of large fields in the Soviet bloc led to a rapid growth in Russiexpoilts fromless than
100,000b/din 1956 to nedy 700,000b/din 1961(Parra, 2004)

While these and othadlevelopments led to the emergenmlea market for buying and selling crude oil
outside the conttoof the Seven Sistershe total volume of crudeil from US independents and other
companies operating in Venezuela, Libya and the Gulf offshore remained Buntdiermorethe growth

of Russian exports came to a hafter 1967 and production levetieclinal in 1969 and 1970 (Parra,
2004). These faots limited the scope and size of the market and by the late 1960s the majors were still
the dominant force both in the upstream and downstream parts @il thedustry (Penrose, 1968).
Nevertheless;ompetitive pressures from other oil producsese partly responsible for the multinational

oi l companies6 decision to TheWsS deckien tpimppse enaoigp r i ce i
import quotas whiclincrease competitionfor outlets outside the USas an additiondactorthat placed
downwardpressure owil prices The formation of OPEC in 180 wasan attempby member countrie®
prevent the decline the posted pricéSkeet, 1988and thus for most of the 1960s, OPEC acted as a
trade union whosmain objectivewas to peventthe inmme of its memér countries from declining

The Emergence of the OPEC Administered Pricing System

Between 196%nd 1973, global demaridr oil increased at a fashte with an average annuatreaseof

more than 3 million b/d during this period (BP Statistical Review 2@0¥t of this incrase was met by

OPEC whichmassivelyincreased its production from around 14 million b/d in 1965 to close to 30 million

b/d in 1973. During this perio P E C fare inglbbal crude oil productioncreased from 44% in 1965

to 51% in 19730therdevel opments in the early 1970s, such e
sabotage of the Saudi Tapline in Syria, tightefiuettherthe supplydemand balance

These oil market conditions créed a strong sellé& market and significantly increased OPEC
government so p o w eultinationall od tcampamies.t Ibepténtber 1970 the Libyan
government reached agraement with Occidental in whichis independentil company agreed to pay
income taxes on the basisiotreasediosted price and to make retroactive payment to compensate for
the lost revenue since 19658ccidental was the &hl company to pressurise: unlike the majorsglied
heavily on Libyan prodction and did not have much access to oil in other parts of the v&@wth
aftewards all other companies operating in Libya submitted to these new terms. As a result of this
agreement, other egroducing countries invoked the most favoured nationselaand made it clear that
they would not accept anything less than the terms granted to Libganegotiations conducted in
Tehran resulted in a collective decision to raise the posted price andétredax rate

In September 1973, OPEC decidtd reopen negotiations with the companies to revise the Tehran
Agreement andeek large increases in the posted pi@iécompan es ref used OPECOGs de
increase and negotiations collapséd. a result, on 16 October 1973, the six Gulf membé@REC

® This share though declined from 1966 onwards.

9 The volume of oil produced from these corsiess did not constitute a seridiseat tothe majors, but the
conclusion of the agreemisred to othehost gwernmentsexerting pressure for better terms in thesiisting
concessions.

15



unilaterally announced an immediate increase in the posted price of the Arabian Light crude from $3.65

to $5.119. On 19 October 1973, members of the Organization of@it&yoducing Countrieddss Irag

announced production cuts of 5% of the Septb er v ol ume and a further 5%
evacuation of Israeli forces from all Arab territory occupied during the June 1967 war is completed and
the |l egitimate rights of the Palestini aa).Ilpeopl e
December 1973, OPEC raised the posted price of the Arabian Light further to $11.651. This jump in price
was unprecedenteMore importantly, he year 1973 repsented a dramatic shift in tbalance of power

towards OPEC. For the first time in h&story, OPEC assumed a unilateral role in settiegposted price

(Terzian, 1985). Before that date, OPEC had lmedyrableto prevent oil companigsom reducing it

The Consolidation of the OPEC Administered Pricing System

The oil industry witnessed major transformation in the early 1970s when some OPEC governments
stopped granting new concessidrend started to claim equity participation inithexisting concessions,

with a few of them opting for full nationattion'* Demands for equitparticipation emerged in the early

1960s, but the multinational oil comias downplayed these calls. Thegcamemorewary in the late

1960s when they realized that even moderate countries such as Saudi Arabia had begun to make similar
calls for equity pdicipation. In 1971, a Ministerial Comnite was established to devisglan for the
effective implementation of the participation agr
Irag, Saudi Arabia, Qatar, and Kuwait) agreed to negotiate the patitici agreement with oil companies
collectively and empowerethe Saudi oil Minister Zaki Yamanotnegotiate in their namen IOctober

1972 after many rounds of negotiatiorthe oil companies agreed to an initial 25% participation which
would reach 51%n 1983. Out of the six Gulf States, Saudi Arabia, Abu Dhabi and later Qatar signed the
general participation agreement. Iran announced its withdrawal earl§9%2. Iraq opted for
nationalistion in 1972. In Kuwait, the parliamefiercely opposed the agement and in 1974 the
government tok a 60% stake ithe Kuwait oil company and called far100% sake by1980. 100%

equity participation in Kuwait was achieved in 19&l Qatar followed suit in 19767.

Equity participation gave OPEC governments arsfof the oil produced which they htmsell to third

party buyers. Ited to the introductiof new pricirg concepts to deal with thisality (Mabro, 1984). As

owners of crude oil, governments had to set a pricénhfad-party buyers. fie concept obfficial selling

price (OSP) or government selling price (G8R)ered at this point andl still currently used by some oil

exporters However, for reasons of convenience, lack of marketing experience and inability to integrate
downwards into refining andharketing in oimporting countr¢ s , most of thewaggovernr
sold back to the companies that held the concession and produced the crude oil in the first place. These
sales wes made compulsory as part efjuity participation agreements and dige be transacted at

buyback prices.

The complex oil gring systemof the early 1970s centred on threéfedent concepts oprices:the
postedprice, the official selling priceandthe buyback priceSuch a systerwas highly inefficient as it

meant tlat a buyer could obtain a barrel of oil at different prices (Mabro, 2005). Lack of information and
transparency also meant that there was no adjustment mechanism to ensure that these prices converge.
Thus, this regina was shottived and by 1975 hadeasedo exist.

1 As early as 1957, Egypt and Iran started turning away from concessions to new contractual forms such as joint
venture schemes and service contracts. In 1964, Iraq decidedgnaht@ny more oil concessions (Terzian, 1985).

12 Nationalistion of oil concessions in the Middle East extends well before that date. Other thansMi d e g h 6 s
attempt at national@ion in 1951, in 1956 Egypt nationaéisd Shel | 6s i nt em #9858 Syiian t he ¢
nationalized the Karatchock oilfields and in 1963 the entire oil sector came under thengavecontrol. In 1967,

O0Al qegriiomd of oil compani es hadrergh dil sterdsis wéremptiomalizedninl by 1
1971, Frenchinterests were subject to Algeai$ i on wi th the government ta&king 51
(Terzian, 1985).
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Theadministeredil pricing regime that emerged in 1975 after the short lived episode of the buyback
system was radical in many aspects, not least because it represented a complete shpfivirertios
setting theoil price from multinational companieés OPEC. Thenew system was centred on the concept
ofrf erence or mar ker fArabian kighwbeinghhe aserdmarketide alio thie 6 s
administered pricingystem, individual members retained (8Psfor their crudes, but these werewn

set in relation to theeference price. The differential relative to the marker price used to be adjusted
periodically depending on a variety of factors such as the relative supply and demand for each crude
variety and he relative price of petroleum products among other things. The flexibility of adjusting
differentials by oHexporting countries complicated tpeocess of administeringpe marker price. In the
slack market of 19830PEC opted for a more rigid system swtting pricedifferentials, but it was
unsucceskil.

The Genesis of the Crude Oil Market

Equity participation andationaligtion profoundly affected the sitcture of the oil industry. Mtinational

oil companies lost lagyreserves of crude oil afiound themselves increasingly net short and dependent

on OPEC supplies. The degree of vertical integration between upstream and downstream considerably
weakened. Oil companies retained both their upstream and downstream assets, but their position became
more imbalanced and in one direction: the companies no longer had enough access to crude oil to meet
their downstream requirements. This encouraged the development of an oil market outside-the inter
mul tinational 0 However,@unipyathre iyess 5 1 7 @8 d e OPECrenwioednt r i es
dependent on multinational oil companies to lift and dispose of the crude oil and initially sold only low
volumes through their national oil companies to firms other than the old concessionairesatthas,

early stage of the OPE&@dministered pricing system, the majoontinued to have pferential access to

crude whichharrowed the scope of a competitive oil market.

The situation changed in the late 1970s with the emergence of new players on the global oil scene.
National oil companies in OPEC started to increase the number of thetonoessionaire customers.

The appearancef independent oil companie3apanese and independent refinerséste oil companies,
trading houses and oil tradepermitted such a dewadment The paceaccelerated during and in the
aftermath of the 1979 Iranian crisis. The new regime in Iran cancelled any previous agreements with the
oil majors in marketing Iranian oithey became mere purchaserswdih any other oil companiesn|

Libya, there was awitch away from the main term contract customers, including majors, to new
customers 1 pr iamhstate biycorgpatiors titkr @FEG toantriedollowed suitsoon
afterwards

During the 1979 crisis, spotude prices roséaster tharofficial selling prices. The lonterm contract
represented an agreement betwake buyer and the seller thspecified the quantity of oil to be
delivered while the price was linked the OPEC marker priceh&secontracts obliged producets sell
certain quantities of oil tthe majors at the marker pricehi$ meant that oil companies wouldve been
able tocapture the entire differential between official selling prices and the spot prices by buying from
governments and selling in the $poarket or through term contracts with etlcompaniefiaving no
direct access to pdoicers.This was unacceptable to producers anslegnments startedeliing their
crude oil directly to thireparty buyers (Stevens, 1985). Faced with a large numberddétsi, small
OPEC producers such as Kuwait began to place an officialapadver the marker price. By abandoning
their longterm contracts, the producers had the freedom to sell to buyers who offered the highegt mark
over the marker pricE.The resultwas that the majs lost access to large volunwscrude oil that wee
available to them undéong-term contracts. This had the effect of dramaticaibyseningthe imbalance

13 Saudi Arabia was a major exception to this behaviour. They maintained thetetomgontracts with the four
Aramco concessionaires (Exxdthevron, Texaco and Mobil) whenntinued to obtain oil at the OPEC official
price and enjoyed what their competitors referred to b
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within oil companies and reduced the degree of integration between downatrdampstream with the
latter becoming only a small fraction of the former.

Faced withthis virtual disruption of traditional supply channels, multinatiboil companies were forced

to enter the market. This had a profowgftect on oil markets as dategration andhe emergence of new

pl ayers expanded the external ma r-length tramsactonseThdo uy e r s
crude market became more competitive and the majority of oil used to move througieishaontracts

or the spot market. Prior to these developmentsspot market had casisted of a small number of
transactions usually done under dissed conditions, for the disposélsmall amounts of crude oil not

covered by longerm contracts.

The Collapse of the OPEC Administered Pricing System

Thedecline in oil demand in the mid 198€sused by a worldwide economic recessiod thegrowth in
nonOPEC cude oil productiorresponding to higher oil pricesd takig advantage of new technologie
representedhajor challenget o0 OP E C 6 s edariting sysferand evereultimately responsible for

its demise. New discoveries in rR@PEC countries meant that significant amounts of oil began to reach
the international market from outside OPEChis increase in supplyalso meant an increase ihe
numberand diversity ofcrude oilproducers whavere seing their prices in line witmarket conditions

and hencerovedto bemore competitive. The new suppliesho ended up having more crude oilnha
required by contract buyers secured the sale of all their production by undercutting OPEC prices in the
spot market. Buyers who becarmore diverse were attractedtiese offers of competitive prices With
thecontinued decline in demand foritsoi, BE s aw it s own mar klgrbducsidmar e i n
fall from 51% in 1973 to 28%n 1985.

Under these pressuressagreements within OPEKRegan to surfaceSaudi Arabia used to lose market

share with every increase in the marker price hedce oppsed them while other OPEC members
pushed for large increases. At times, disagreements within OPEC led to the adoatwn-tiéred price
reference structure. Thismerged first in late 1976 when Saudi Arabia and UAE set a lower price for the
marker crué than the rest of OPE€It was repeated in 1980 when Saudi Arabia used $32 per barrel for
the marker while the other OPEC members used the per barrel marker of $36. Thus, two new concepts
were introduced: the actual marker price which was fixed by Ssuadlia and the deemed marker price
which was fixed by the rest of OPEC (Amuzegar, 1999).

It became clear by the mid 1980s that the ORE®inistered oil pricing systemas unlilely to hold for

l ong andbrOMmMOC&®s precisely Saudi Ar abiwaulienlyreaultt e mpt s
in loss of market share as other producers could offer to sell their oil at a discountatbrinéstered

price ofArabian Light. As a result of thegressures, thdemand for Saudi oil declined from 10llion

b/d in 1980 to 3.@nillion b/d in 1985.

In 1986 and for a short period of timBaudi Arabia adopted the netbagulicing systento resore the
countryos roonkafierothes hilaekperting countrifollowed suit The netback pricing

14 This process began well before the 1970s. The North Sea attracted oil companiés feantyt1960s and the

first rounds of leasing were awarded in 1964 and 1965. In 1969, oil was found in the Norwegian sector and in 1970

a major find (the Ekofisk field) was carhed. In the UK sectorAmoco foundin 1969some oil but it was deemed

to benoncommercial. In 1970, BP drilled the exploratory well that found the Forties field. One year later, Shell

Esso discovered the Brent field (Parra, 2004). It is important to note that all these major discoveries preceded the
large rise in oil prices. Seyouar (1990) shows that half of the increase in-@RPEC supply overthe 1958 5 per i od
would have materialesd regardless of the level of oil prices.

15 This twotier pricing system lasted until July 1977 when Saudi Arab UAE announcedcceptance of the

price $12.70 for the marker crude.

% For a detailed analysis of the netback pricing system and the 1986 price collapse, see Mabro (1986).
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systemprovided oil companies with a guaranteed refining margin even if oil prices were to coilapse
Under this system, refineries had the incentiwaun at a high capacity leading &m oversupply of
petroleum products. Lower product prices pulleadvdarude oil prices and caus#uk collapseof the

crudeoil price from $2669 on 1 July, 1985 to $9.15 a barrel on the 21 JI®86:° Out of the 1986il
pricecrisis,t he c ur rt-eelatte débmaorikle pmergedHowgverstiresransitindid not occur
instantaneously. In 1987, Saudi Arabia reverted back to official prfoing short period of timebut its

position was untenable as many other oil exporting countries have already made the switch to the more
flexible marketrelated pricing system. The date as to when Saudi Arabia explicitly adopted the pricing
formulae is not clear but it might have occursameime in 1987 Horsnell and Mabro, 1993). This
opened a new chapter in the history of the oil market which saw OPEC abandon the administered pricing
system and transfer tipeicing powerof crude oilto theso-calledmarket.

It involved a general formula in which the price of crude oil was set equal & thesiprodtct realistion minus
refining and transport cost8 number of variables had to be defined in a complex contract including the set of
petrolaum products that the refiner coypdoduce from a barrel of oil, the refining costs, transportation castdhe
time lag between loading and delivery.

18 These figures refer tBirstmonth Brent. Source: Petroleuntelligence Weekly (PIW)
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3. The MarketRelatedQOil Pricing Systemand Formulae Pricing

The collapse of the OREadministered pricing system in 198888usheredn a new era in oil pricing in
which the power to set oil prices shifted from OPEC to gbecalledé ma r [iesttadopted by the
Mexican national oil company PEMEX in 198&he marketrelated pricingsystemreceived wide
acceptance among masit-exporting countries and by 1988 it became and still is the main method for
pricing crude oil in internatinal trade. e oil marketwas ready for such aansition. The end of the
concession system arnte waves ofationali@tions which disrupted oil supplies toultinational oil
compani es establ i s Heagth dealth end bxaharnges outside tha rvericadlyd an
horizontally integratednultinational companies. The emergence of many supplernside OPECand
morebuyersfurther increased the prevalermd s u c-length deabsd Ehis led to the development of a
complex structure oihterlinked oil markets whichconsiss of spot and alsphysical forward, futures,
options and other derivative marketferred to as paper markefBechnological innovations thatade
electronic trading possible revolutioagsthese markets by allowing-Béurtrading from any plaein the
world. It also opened access to a wider set of market participants and allowed the developriageof
number of trading instruments bath regulated exchanges and overdbenter.

Spot Markets, Long-Term Contracts and Formula Pricing

Physical delivery of crude oik organisedeither throughthe spot (cash) market or througingterm
contracts.The spot market is used by transacting parties to buy and sell crude oil not covérad by
term contractual arrangementand applies oftenot oneoff transactions Given the logistics of
transporting oil, spot cargoes fionmediate delivery do not often take place. Instaele is an important
element of forwardness in spot trangons whichcanbe as much as 45 G days The parties caeither
agreeon theprice at the time ofhe agreementin which case the sport transaction becomes closa
Gorwardd contract'® More often thoughtransactingparties link the pricing ofraoil cargo tothe time of
loading

Longtermcontracts are negotid bilaterally between buyers and sellers for the delivery of a series of oil
shipmentver a specified period of time, usually aréwo yeas. They specifyamong other things, the
volumes of crude oil to be deliveratie delivey schedulethe actions to be taken in case of default, and
above allthe methodhat should beisedin calculating the price of an oil shipmeRrice agreements are
usually concluded on the method formula pricing which links the price of a cargan longterm
contracts to a market (spot) pri¢®rmula pricinghas become the basis of thiepricing system.

Crude oil is not a homogenous commodity. There are various types of internationally traded crude oil
with different qualities and characteristi€czrude oil is of little use before refining and is traded for the
final petroleum products that consumers demand. Tii@sic properties of crude oiletermine the mix

of final petroleum products. The two mastportant propertieare densityandsulfur content. Crude oils

with lower density, referred to as light crude, usually yield a higher proportion of the more valuable final
petroleum products such as gasoline and other light products by simple refining processes. Light crude
oils are contrasted witheavy ones that have a low share of light hydrocarbons and require a much more
complex refining processuch as coking and crackitg produce similar proportions of the morwable
petroleum productsSulfur, a naturally occurring element in crude, ad an undesirable property and
refiners make heavy investments in order to remove itd€ails withhigh sulfur are referred to as sour
crudes while those with losulfur content are referred to as sweet crudes.

Since the type of crude oil has a begron refining yields, different typed crude streamtetch different
prices. The light/sweet crde gradesusually commad a premium over the heavy/sour crude grades
Given the large variety of crude oils, the price of a particular crude wdually ®t at a discount cat a

19 Although spot transactions contain an element of forwardness, they are considered as commercial agreements
under US law and ampot subject to the regulation of the Commaodity Exchange Act.
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premium to a marker or ference priceThese references prices are often referred to as benchiiaeks.
formula used in pricing oil in longerm contractds straightforwardSpecifically, for crude oil of variety
X, the formulapricing can be written as

Px=PrxD

where P, is the price of crude; Pr is the benchmark crudprice andD is the value of the price
differential. The differemtial is often agreed at thieme when the deal is concludeshd could be set by an
oil expating country or assessed by price reporting ageritiess important to note that formula pricing
may apply to all types of contractual arrangements, be they spot, forward or long term. For instance, a

spot transaction in the crude oil market; gicing wise- an agreement on a spot value of the differential

between the physical oil tradeaid the price of aagreedoil benchmark, whicliixesthe absalte price
level for such tradenormally around the time of delivery or the loading date.

Differences ircrude oilquality are not the only determinant of crude oil price differenti@e&ever The
movements irdifferentiak also reflect movementén the Gross Products Worth (GPW) obtained from

refining the reference crud®and the crude.?* Thus,pricedifferentiak between theifferent varieties of
crude oilare not constantand changeontinuously according tthe relative demand and supply of the
various crudes which in turn depend on the relative prices of petroleum prdeéigeie 1 plots the
differential that Saudi Arabia apptléo its crude exports to Asitor its different types of crude oil
relative to the Oman/Dubai benchmark during the period 2000 (January)As seen fron this figure,

the discounts and premiums applied aighly variable.For instance, athe beginning of 2008the
differentialsbetween Arab Super Light and Arab Heawviglenedsharplyto reach more than $Xbbarre]
fuel oil, a productof heavy crudewas in surplusvhile the demand for diesel, a product of lighter crudes,

was high.n the first months of 2009, thgice differential between heavy and light cruderwlrrowed to
very low levelsasthe implementation 0DPEC cutseduedthe supply of heavy crudmndincreagdthe
relative value of heavgourcrudes

Figurel: Price Differentials of
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20 Official formula pricing refers to the process of settingdifferential inrelation to a benchmark with the

resultant price knowas official formula prices. This should be distinguisfredn official slling prices in which

the governmerges the price on an outright basis

Z|ndividual crudes have a particular yield of products with a gross product worth (GPW). GPW depends both on

on the refining process and the prices at which tpesducts are sold.
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The differetial to a benchmarls independently seby each of the oiproducing countriesi-or many
countriesjt is usually set in the month preceding the loading month and is adjusted monthly or quarterly.
For instancefor the month of May, the differential is anmaxed in the monthédjore, i.e April based on
informationand dataabout GPWavailablein the month of Marct? Since theprocessof setting price
differentialsinvolves long time lags ani$ based on old information and dathg value ofthe price
differential doesnot often reflecthe market coditions at the time of loading amduch less so by the
time the cargo reaches its final destinationthle case of multiple transactiamsder a longerm contract
buyers can beompensat by sellersby adjusting downwarsl the differential in the next roundfsthe
price proves to be higher thamhat is warranted by market conditions at the time of loadomgat
delivery. This continuous process of adjusting differentials is inevitglen that setting the differential
is based on lagged datadif oil exporters wish to maintain the competitiveness of their crudes.

In other countries such as Abu Dhabi and Qakar governments do nahnounce price differentials, but
rather an outright price known as the official sgjlprice (OSP). Thesare,however strongly inked to
DubairOman benchmarkand thus, one can assume thatitright prices contain an implicit price
differential and hence are close to formula prise® Horsnell and Mabro, 1993; Argus, 20%0).

In setting the differentlaan oitexporting country will not only consider the differential between its crude
and the reference crude, but has also to consider how its closest competitors are pricing their crude in
relation to the reference crude. This implthat the timing of setting the differential matters, especially in
a slack market. O#xporting countries that announceeithdifferentials first are at theompetitive
disadvantage of being undercut by their closest compefithis.can induce theno delayannouncement

of the differential orin the case of multiple transactiongompensate the buyers by adjustihg
differential downwardin the next roundsCompetitionbetween various exporteirmplies thatcrude oils

of similar quality and destined fahe same regiotend to trade at very narrow diffetes. Figure 2
below shows the price differential betweaudi Arabia Light (33.0 API) and Iranian Light (33.4 API)
destined to Asia. Aseen from this ggh, the diferentials arearrow not exceeding 30 cents mokthe
time although o some occasionghe differentialdend towiden Suchlarge differentialsdo nottend to
persist as adjustmés aremade to keep the crude oil competitihe the mid 1990sSaudi Arabia Light
was trading at a premiuto the Iraman Light, but his premium turned into discount in the slack market
conditions of 1998In the period 2002 t8004, the two types of crude oil were tradihgast at par, but
since 2007 Saudi Arabia Light has been trading atdésscount,making its ight crude more competitive
comparedo the Iranian Light, perhape an attempby Saudi Arabiado maximise its exponolume to
Asiaor due to mispricing on the paot the Iranian National Oil Company

The above discussion focused only on the pricing mechanism implemented by an oil exporting country
via its national oil company. The value of the differential does not need not to be set by an oil producing
countryand can be assessed by price repodmencies

2 For details see Horsnell and Mabro (1993).

% Abu Dhabi and Qataset the OSP retroactively siat the OSP announced in the month of October applies to
cargoes that have already been loaded in the month of September while Oman and Dubai dropped retroactive pricing
when they moved from Platts Om&ubai to DME Oman in August 2007.
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Figure 2: Differentials of Term Prices between Saudi Arabia Light and Iran Light Destined ¢ Asia
(FOB) (In US cents)
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The Oequival ence

be compareds not the point of origin but must be closer to the destination where the buyer receives the

t o t h ethatbirupyaeticgdricep of crudesihave equivalenh i ¢ h
prices at destination, agddnother dimension to the pricing formula&e location in whiclprices should

cargo. Since the freight costs vary dependingh@nexport destination, some formulae also take into
account the relative freight codistween destinationSpecifically, they allow for the difference between

the freight costs involved in moving the reference crude from its location to a certain destination (e.g.

Brent from Sollum Voe to Rotterdam) and tests involved in moving crudef r om t he oi |
terminal to that certain destination (e.g. Arabian Light from Ras Tanura to Rotteidauyh cases, the
sale contract is close to a cost, insuranakfegight (CIB contract. This is in contrast to a free on board
(FOB) contractwhich refers to a situin in whichthe seller fulfils hisobligations to deliver when the

p a ssgal.dhe dbuyaer bears dil ¢he Bsksiofpla®ds of or dgento the goods
from that point as well as all other costs such as freigtitinsurance

goods

have

A majoradvantage of formula pricing is thidie price of an oil shipmemrtan be linked to thprice at the
time of deliverywhich reflectsthe market conditiongrevailing When there is a lag between the date at
which a cargo is bought and the date of arrivaksadestination, there ia big price risk. Transacting
parties usually share this risk through the priciogriula. Agreements are oftenade for the date of

pricing

t o

occur

around

t he

delivery

doahe &nitedF o r

Statesup to December 2009, the date of pricing vabietiveen 40 to 50 days after the loading date. The
price usd in contracts could bénked to theprice of benchmarlaveraged over 10 days around the
delivery datewhich renderedhe poir of salecloser todestination than the origiin 2010, Saudi Arabia
shifted to Argus Sour @de Index (ASCI) and iturrently uses the trade month (20 day minimum)
average of ASCI prices for the trade month applying to the time of delivery.

Oil exporters may have dédfent pricing policies fodifferert regions. For instance, for Saudi exports to

theUS, the price that matters most is the cost of shipment at the delivery point. For its exports to Asia, the

pricing point isfree on lmardand hencehe price that matters most is the price at the loading terminal.
Figure 3 below shows the price differentetweencrudedeliveredto the US Gulf Coast and the price
sold @ FOB to Asiafor different variety of crude oilsAs seen from this graph, theipe differential is
highly variable depending on the relative demamnd supply conditions betweémese two markets and
the degree of competition from alternative re@s of supply. While in the USaudi Arabia faces tough
competition from many suppliefacluding domestic oreeand hence its crude has to be competitive at
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destination thestrong growth in Asian demand and thmited degree of competitiofin Asia give rise to

an OAsi an epceip some codasionsHhe price of a cargo delivered to the US is less than the
FOB price to Asialespite the fact that it takes londer a cargo taeachthe US

Figure 3: Difference in Term Prices for Various Crude Oil Grades tothe US Gulf (Delivered) and
Asia (FOB)

15.00

A AN AW

=

.
| \
-5.00 V
-10.00
888383238989 883883z338y888g85565388383g383°8
8§ 2 0 8 20 820 8208239 8208208208298 29S8
= Saudi Arabia ===Saudi Arabia Saudi Arabia
Light-33.0 Arab Medium-3.5 Arab Heavy-27.6

Source: Oil Market Intelligence

Benchmarks in Formulae Pricing

At the heart of formulae pricing is the identifi
West Texas Intermediate (WTHhe ASCI price,DatedBrent (but alsocalled DatedNorth Sea Light

North SeaDated, Dated BFOE‘) and Dubai.The prices of these benchmark crudsften referred to as

6spot 6 maarelkcentral tpthe ot @icng systeithe prices of theskenchnarksare usedy oil

companies and tradets price cargoesinder longterm contracts or irspot market transactionspy

futures exchange$or the settlement of their financial contracts; by banks and compémiethe

settlement of devative instrumentsuch as swap contractnd by governments for taxation purpoSes.

Table 1 below lists some of the various benchmarks used by key oil exporters. As seen from the table,
countries use different benchmarks depending oexpertdestinationFor instancelragquses Brent for

its exports to Europea combination ofODmanand Dubai for its exports tAsia, anduntil very recently

WTI for its exports fotthe US In 201Q Saudi Arabia, Kuwait and Irasyitched tathe Argus Sour Crude

Index (ASCI)for exports destined to the UBlexico uses quite a complex formula in pricing its exports

to the US which includea weighted average of the pricesVdést Texas SoufWTS), LouisianaLight

Sweet(LLS), DatedBrent, and High Stur Fuel Al (HSFO). For its exports to Europe, Mexico uses both
high and lowsulfur fuel oil (FO) andDatedBrent.

# platts continues to call the physical marRetedBrent orDatedNorth Sea Light while Argus calls it North Sea

DatedAs shal | be discussed | ater, hylrlatts and much ofitbeerdlusttysse o f t |
not an arcane point, bagse the price of physicBlatedBrentcarg e s wi | | be differpecet from i

The prices of physical Brent, Forties and Oseberg all differ from the (Argus) NoribaBed/(Platts) Dated Brent
value.

% Some governments (Oman, Qatar, AbutabihMalaysia, and Indonesia) do not use benchmarks at all and instead
set their own official selling prices (OSPs) on a monthly basis. These can be set retroactively or retrospectively.
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Table 1. Main Benchmarks Used in Formula Pricing

Asia Europe us
, ASCI from
Saudi Arabia Oman and Dubai BW.AVE flrom Jul.'00 DatedBrent Jan.2010, WTI
Until Jun.'00 . '
until Dec.'09
| BWAVE from Jan.'01Dated
Iran Oman and Dubai Brent Until Dec.'00
, ASCI from
Kuwait Oman and Dubai BW.AVE flrom Jul.'00 DatedBrent December 2009
Until Jun.'00 .
PreviousiyWTI
ASCI from April
Irag (Basrah 201Q Previously
Blend) WTI Second
Oman and Dubai DatedBrent Month
Nigeria DatedBrent Brent
DatedBrent x0.527 WTS x0.4
Mexico (Maya + 3.5%HSFO x0.467 + 3%HSFO x0.4
Blend) - 1%FO x.25 + LLS x0.1
+ 3.5%FO x0.26 + Dtd.Brent x0.1

The pricing may be based datedBrenhor ®n theafinahcialblayersc h ma r k
surrounding these physical benchmarks such afteet Weighted AverageBWAVE), which is an

index calculated on the basis of prices obtained in the Bramefitmarket. Specificallghe BWAVE is

the weighted average of all futures price quotations that arise for a given contract of the futures exchange
during a traing day with the weights beinthe shares of the relevant volume of transactions on that day.
Major oil exporters such as Saudi Afa, Kuwait and Iran use BWAVEs the basis of pricing crude
exports to EuropéAs seen fronfrigure4 below, the price differential betwe&ratedBrent and BWAVE

is quite variable with the differential in some occasienceedinglus or minughree dollarger barrel

This is expected aBBWAVE is considerably less prompt than Dat&eknt and thus ariability between

the two should consider this time basis isSu&@herefore the choice of benchmark has serious
implications on government revenues. This is perhaps most illustrated in the recent shift from WTI to
ASCI by some Gulf exporter&igure 5 plots the price differential betwetie two US benchmark4/TI

and ASCIWTI traded at a premium to ASCI through most of this time but occasionally (four significant
times) WTI moved to a discount when WTI collapsed versus other world benchmarks, with the WTI
discountto ASCI reaching close to $8/barrel on 12 February 200% January/ February events
prompted Saudi Arabia to consider alternativeBladtsWTI cash assessment

% Furthermore, as volatility is strongly backwardated itself alsigwn forward curve for most markets, this is
also a relevant factor.
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Figure 4: Price Differential betweenDated Brent and BWAVE ($/Barrel)
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Figure 5: Price Differential betweenWTI and ASCI ($/Barrel) (ASCI Price=0)
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Given the central role that benchmarkipdays in the currentoil pricing system, ti is impotant to

highlight some ofthe main feature®f the most widely used benchmarkérst, unlike thefutures marke

where prices arebservablen real time the reported prices gfhysical benchmésareéi dent i fi edo
Gssessdilprices These assessments are carried oubibypricing reporting agecies the two most

important of which ar@latts and Agus?®’ Assessments are needed in opaque markets suchvetseod
physicaltransactions concluded between parties cannot be directly obdgrvearket participantsifter

all, parties are under nabligation to reportheir deals Assessments are also needed in illiquid markets

2" There are other PRAs but these are often more specialisg#d as OMR (focus on Germany, Austria, and
Switzerland), APPIfocus onAsia), RM (focus onAsia), ICIS-LOR (focus on pebchemicalsind OPISfocus on

US). In December 2010, Platts announced an agreement to acquire OPIS. The acquisition is expected to be
completed in the first half of 2011, subject to regulatory approval
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where not enoughiepresentative deats whereno transactions take plac®il reporting agencies assess

their pricesbased on informationon concluded deals/hich they obseryeor bids and offersand failing

that onmarket talk,other private and public infmation gathered by reporter@nd information from
financial marketslt is important to note that PRAs do not use in all markets a hierarchy of itfonma
cascading down from deals to bids and offers, which would imply that deals are the best price discovery
and bids/offers are a poorer alternative. The methodology may vary from market to market in accordance
with the published methodology for that maetrkin some markets, bid/offer information takes precedence
over deals in identifying the published price.g. if the deal is either not representative of the market as
defined in the methodology, or was done earlier or later in the day to the predaitititgof market. In

ot her markets, price identification relies on obs
entirely deal based. Most however accept that a
value, unless there issupervening issue with the tradeds cotl
representanerdf day pri ce, anal ogous to a futures Oset:t

spread at a later point when markets have clearly moved in value is atabtxepoxy in the absence of
atrade .

Sometimes a distinctiors imade between pricédentified through obseed deals otransadbnsusing a
direct mathematical formula such as volumeighted averagdreferred to as an indgxand prices
identified througha process of interpretation based on bids and offers, market surveys, and other
information gathered by reporters (referred tgase assessment) (see Argus, 2010). The choice of the
method varies across markets and dep@mdthe structure of market, particularly on the degree of market
opaquenesand liquidity. While an index is suitable for markets with high trading liquidity and
transparencyassessmegtfre more suitable in opaque and illiquidrkets. In this paper,exdo notmake

this distinction andefer to both categoriess price assessmehtowever, regardless of the method used,
there is an important element of subjectivity involheedthemethodology has to be decideg managers
and editors. The choice of metivlogy ¢(he time window in which the price is assessih@ grade
specification locatior) in an index based system is just as subjective as price assesbntbat. respect

one approach (index or assessment) is no more subjective than the other.

Sewmnd, these agencies do not always produce the same price for the same berashthade pursue
different methodologies in their price assessmeien if price quotations are based on a mechanical
methodology of deals doniyo price reporting servicesould publish different prices for tharse crude
because theiprice identification procesand the deals they include in the assesswaumt be different.
For example, one PRA might use a volume weighted average of tiansdmetween 9.00am and 5.00pm
while another PRA might use last trade or open bid/offer at specified period ofQinome PRA might
include transactions within a 1 day price range and another includes transactions ifl& di@y price
range. Or one PRA might only include fixpdce transactions and another include fixgtte and
formularelated transactions.

Third, the nature of these benchmarks tends to evolve over time. Although thel geimeiple of
benchmarking hasemained more or Ilesthe same over the last tweffitye years, the details of these
benchmarks in terms of their liquidity and the type of crudes that are included in the assessment process
have chaged dramatically over that periofihe assessment of the traditional Brent benchmark now
includes the North Sedrsams Forties, Osebergdaickofisk (BFOE) and that of PlatBubai price
includesOmanand Upper Zakum. These streams are not of identical quality and often fetch different

prices. Thus, the assessed price of a benchmark does not always refer taud partic 6 physi cal 6
stream. It rather r @whehisderved omthedasis sfta simpletmatdiécab i n d e x 6
formula which takes the lowest priced grade of the different component crudes to set the benchmark

% This may take the form of a matrix of closeblated prices which use the total physical liquidity by engineering
price floors and caps to reduce or eliminate the possibility of price distortion or.skews
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Table 2 below summarisesme basic statistics tfe main internationddenchmarks: BFOIn the North

Sea WTI and ASCIlin the US and DubatOmanin the Gulf In terms of productionthe underlying

physical base athe benchmark amounts to slightly more than 3 million, lb&l, around 3.5% of global

production. h terms of liquidity there is wide differencacross benchmarks. While in the US the number

of spot trades per calendar month is close to 600, the number of spot trades does not exceed three per
month in the case of Dubal'he divergence in liquidity across benchmarks reflétslow underlying

physical base anthe different nature of benchmhis where US crudes are pipelineudeswith small

trading lotswhereasBrentand Dubai are waterborne crudes with large traditg Table2 also shows

that the degree of concentration in traded vol ume
side,Dubai, Oman and Fortiesxhibit a high degree of concentration in the total volume of spot trades
especially whencompate t o US mar ket s . Dbbaiamd Fartiesexhibitiayhegh degrees i d e,
of concentratiowhereas Oman compares favourably with other benchmarks

Table 2: Some Basic Features of Benchmark Crudes

First-quarter 2010 averages WTI CMA
by Argus ASCI + WTI P- Forties BFOE Dubai Oman
Plus
Production (MBPD) 736 300400 562 1,220 70-80 710
Volume Spot Traded (MBPD 579 939 514 635 86 246
Number of Spot Trades per 260 330 18 98 35 10
Cal Month
Number of Spot Trades Pe 13 16 <1 5 <1 <1
Day
Number of Different Spot
Buyers per Cal Month 26 21 ! 10 3 S
Number of Different Spot
Sellers per Cal Month 24 36 6 o 3 6
0
Largest 3 Buyers % of Total 43% 38% 63% 79% 100% 50%
Spot Volume
0,
Largest 3 Sellers % of Total 38% 51% 76% 56% 100% 80%

Spot Volume

Source: Argus

Notes:Daily statistics are per trade day, except production which is per calendar day; Forties: The physical grade
usually sets North SdaatedDatedBrent; BFOE: Forward cash contracts deliverable as physical BFOE cargoes,
used in setting the flat price against which North Batedis calculated; Oman: Excludes physical deliveries

through DME. Estimated deliveries on DME contacts are 3084000000barrels per day; WTI: Includes cash

market trade for WTI Calendar Month Average and WARIBs. Cash market at Cushing no longer trades except at
last three days of trade month as spreadTom@nth. Roll trades are not included here. Also does notdachmy
volumes on CME Nymex futures.

Finally, in the last two decades or soany financial layers (paper markets) have emeegednd these
benchmarks These include the forward market (in Brent), swaps, futures, and options. Some of the
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instruments suchs futures and options are traded on regulated exchanges such as ICE and CME Group,
while other instruments, such as swaps and forward cositrace traded bilaterally over tlwwunter

(OTC). Nevertheless, these financial layers are highly interlinkedigh the process of arbitragad the
devebpment of instruments that linke various markets together such as the Exchange of Futures for
Swaps (EFS) which allow traders to roll positions from futures to swaps and vice Ogesahe years,
thesemarkets have grown in terms of size, liquidity, sophistication and haeetett a diverse set of
players,both physical and financial. These markets have become central for market participants wishing
to hedge their risk and to bet (or speculate) ompde movements. Equally important, these financial
layers have become central to the oil price identification protes3ections 5, 6 and, e discuss the

main benchmarks used in tloeirrent oil pricing systemma the financial layers surrounding these
benchmarks.
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4. Oil Price Repdaing Agencies and the Price Discovery Process

The oil price reporting agencieBRA9 areanimportant component of thal industry. The pces that

these agencies identifyr assessinderlie he basis of longerm contracts,spot market transactions,

futures markts contracts and derivatives instrumentsSome PRAs argue that through their
methodological structur@r reporting physical transactiorthey act aga mirror to the tradiandprovide
dransparency on what would otherwise e c ol | ect i on .*bHoweber, ds atgued layl deal
Horsnell and Mabro (199855 oil PRAsare

far more than mere observers of crude oil and oil product markets. If they were, then their only
role would be to adito the price transparency of the market. However, deals worth hundreds of
millions of dollars per day ride on published assessment and the nature and structure of oil
reporting create trading opportunities and new markets and affect the behavioutrafei.

Price reporting does more than provide a mirror for oil markets; the reflection in the mirror can
affect the image itself

Indeed, in heir attempt to identify therice that reflects accurately the market value of the oil barrel,
PRAs enter inio the decisiormaking territorythat can influence market structurEor instance, Platts
decides on the time of pricing of oil (the ti me s
parcel to be tradedhe process of deliverynd the tine of delivery of the contracBRAs make these
decisions on the basis ofgularconsultations with théndustry. In return, PRAs influenabe trading
strategies of the various participaarsdtheir reporting policies. In faghew markets and otractsmay
emerge to hedg¢he risks arisingfrom some ofthe decisionsthat PRAs makeEven when price
assessments are based on observed transaationmathematical formulahere isstill an mportant
element 6 decisionmaking involved as thigntails the choice abouthe assumptions behind the
methodology Editorsand managers in PRA$oose how to build the ind€in the case of Argusand
how to allow for nordealsbased methodologies in case of a lack of deals.

While PRAshave been an integral part of theideoil market especiafl since the shift to the market

related pricing system in 1986theirrole hasrecently been attracting considerahatéention.In the G20

summit in Korea in November 2010, ti&20 leaders calledn &¢he IEF, IEA, OPEC and I0SCO to
produce a joint report, by t hoehov the qil bpot 2n@rketlpriced n a n c €
are assessed by oil price reporting agencies and how this affects the transparency and furfctibning o
marketsa®! In its latest repdrin November 2010, IOSCO pointsh ahe coke concern with respect to

price reporting agencies is the extent to which the reported data accuratedis rigfée cash market in

q u e s.t? Asodisdussed belovthe accuray of price assessments heavily depemaldarge number of

factors including theuality of information obtained by thERA, the internal procedures applied by the

PRAs and the methodologies used in price assessment

To evaluate the role ¢1RAsin the oil market, it is importaro look at thee intefrelated dimensionghe
methodology used indentifying the oil price;the accuray of price assessmerits and the internal
measures th&RAsimplement toprotect thé integrity andensure anféicient price assessment process
There is a fundamental difference in the methodology and in the philosophy underlying the price
assessmenmtrocess between the variopgcing reporting agencies. As a resulifferent agencies may
produce different pricefor the same benchmarkven if price gotationsare based on a mechanical
methodology of deals done, two price reporting services could publish different prices for the same crude

®Ar gus Re s pRepost efthe Workin@updn t he Vol at ichairedpyPoofess®iean Pr i ce s &
Marie Chevalier, p.5.

% PRAs assessment were aldg widelyused in the price formation process for refined products prior to 1986.

31 G-20 Seoul Summit 201THE SEOUL SUMMIT DOCUMENT, Paragraph 61.

3210SCO (2010), Task Force on Commodity Futures Markets: Report to the G20, November 2010, p. 17.

% Though other attributes such as representativeness and usefulness could also be included.
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because their mechanical price identification process could be diff€heatraises the issue of whidf

the methods generates moreaccurateprice assessmentiven that assessed prices underlie g

contracts, spot transactions and derivatives instruments, even small differences in price assessments
betweenPRAs haveserious implications foe x por t er sé revenues and financi
financial contracts.

PRAs use a wide variety of methods to identify the oil price which may in¢chefeolume weighted
average system, low argh deals done, antarketon-close (MOC) In January 2001, Platts stopped
using thevolumeweighted average system aregplacedt with the MOCmethodology* In this system
Platts sets artie window, known as the Plattsndow, and only deals transacted wittims time wirdow

are used to assess the oil pAt&he price is assessed on the basisonicluded dea)r failing that on
bids and offersAssessment will also make use of information from financial layers apoeads and
derivative 0to %Thys, the MOGcanghe Ithauglt obvsauctureddystemfor
gatheringnformationon the basis of which Platts assessesdhi¢y price of key physical benchmarkin

a way it is similar to a futures exchangehere traders make kcand offers but with two major
differences: the parties behind the bids and offers are knama Platts decides on the information to be
considered in the assessmeiet, theinformation passes throughe Plattsfilter. Theseprice assessments
are then transmitted back to tmarketthroughavariety of channelsThe reason for theshift to MOCis a

C onc er an atetaging system for price determination could result in assessments that lag actual
market levels as deals done early in an assessment period at a level ribatrépeatable, could
mathenat i cal | y dr a g (Pmts,201a73).°" ThosyPattsemphasipes the time sensitivity of
its assessed pric-es$ awpnadlybasidTimé stdmpirgrotonly alowsiioe

an accurateeflection of price leved at particular point in timebut alsofor accurate assessment of time
spreads and intarrude spreads.

Boththe volumeweighted averagmethod and the MO@Gave received their share of criticisihile the
volumeweighted average methalows the inclusion of a large number of deafsl hence is more
representativehe method has been criticised as it

% n the US, Platts used a volume weighted averageldmestic crude. But for producishas always used a low

and high of deals done. In the WTI crude market prior to 2001 Platts ugeldrae weighted average of a-30

minute window. In Asia, Platts used thei ndow or page 190, 4§ alsoseforei2004.tThed mar k e |
market on tse went global for Platts in 2001.

%t is important to note that the window opens all day and Platts will accept trades, bids and offers at any time of

the day. But only deals transacted within a specfiiedod of tme (for instancdrom 4:00 to 4:30 for European

crudes)are considered for assessing the price for that day. Some argue that this may encourage traders to present

their bids/offers to Platts during this time window in order to maximize their impact on prices.

®¥Thor ne, A&User(g@dstdaltsAssés me nt P Presenmtios a thedPlatts Crude Oil

Methodology Forum 2010, London, May.

37 platts (2010a)Methodology andSpecifications Guide: Crude OiTheMcGraw Hill CompaniesOctober.

3 Some commentators consider that through its window, Platts is able to establish the marginal price of oil, which in
principle should set price for the rest of the market. It is not clear what is meant by the marginal price, but in terms

of theory, thecleest one can think of the Plattsd window is in
auctioneer is a fictitious construct who aggregates tI
through a series of auctions. While Platts daw resembles the Walrasian auctioneer, it differs fundamentally in

many respects such as the existence of transactions costs, barriers to entry and the fact that the auctioneer does not
perform a passive role in the market. It decides who enters thetraadkevhen to the set the price. It has also been

long realised that trading has a timing dimension. While over time, the nhumber of buyers and sellers may be equal,

at any particular the time, this is not guaranteed in whaeit is not possible to findah market clearing price

(Demsetz, 1968). This could be overcome by participants paying an immediacy premium in which case the
equilibrium will be characterised by two demand and supply curves and two prices. Furthermore, the literature
shows that marketrsicture such as the number of players, their size, the timing of entry matters and could affect the
trading price. Therefore, the actual mechanism used to set the price is not simply a chaimah mgut into the

price and as such cannot be ignofeeeO'Hara, 1997).
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may result in an index that is out of step and not reflective of the actual market price prevailing at the
close of the day. This wouldspecially be the case on days with high volatility. Tradeighted
averages may also be distorted by the pattern o
all tradeweighted average assessments is that they will lag the market price.liWagy eeflect a

price that o6wasod r gRlatse201bB)’an the price that 6i s.

The main criticism of thé1OC methodology is thahe Plattswindow often lacks sufficient liquidityand
may be dominated by few playemhich may hamper the price discovery procéss. instanceArgus,
Pl attsé main comySerudemarkets ar gues t hat

MOC methodology would work if the industry poured liquidity into the window. Without this
liquidity, the methodology is left to asss the value at the close based on bids, offers and other
related factors. This means that the price derived from an MOC assessment can diverge widely
from a weighted average of all deals done in the tradind’day.

This divergence is expected given thiag taverage price is different from the stamped price and the
convergence of the two is just a statistical accident if it ever happens.

Argus conducted a study on the US crude oil market in 2007 which compares the spot market traded
volume inside the window with the volume traded during the entire day. The study finds that the volume
traded within thePlattswindow constitutes only a vergmall fraction of daily trded volumes, as seen in

Table 3below. This applies to a wide variety of US crudes. Argus argues that such low liquidity and
compet e | ack of par tsdariaus questiohs atbouttesficdendy of priced i s e oilh er y 6
the US oil market?*

Table 3: Spot Market Traded Volumes in May 2007 (May traded during May Trade Month)

Window Entire Day (Argus) Window % of Total

LLS 0 446,920 0%
WTI Diff to CMA 26,425 378,445 7%
Mars 5,418 185,252 3%
WTS 1,000 154,706 1%
WTI Midland 3,000 138,470 2%
HLS 1,000 100,032 1%
WTI P-Plus 1,000 88,802 1%
Eugene Island 0 40,044 0%
Poseidon 0 73,857 0%
SGC 0 22,100 0%
Bonito 0 9,140 0%

37,843 1,637,768 2.31%

Source: Argug2007)

Oneresponse to sudncriticismis that ifsomemarket participants thinkat prices in the window are not
reflecting accurately the price of an oil barrel at the martfien thoseparticipantsshould enter the

% platts (2010 b)Platts Oil Pricing and MOC Methodology ExplainddtheMcGraw Hill CompaniesJune.

“0 Argus Global Markets (2007), Liquidity and Diversity Prevail, 24 September, p. 15.

“I There are other markets, such as Asian products which would show in contrast very high % figures for Platts
6windowb6t trades. Ultimately market participants deci de
methodology, they wish to use. Hoveeyonce a critical mass of players is using one in a market or series of

markets, it is difficult and expensive to make a switch.
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window and exert their influe® on the priceHowever, in some markets, there might be barriers to entry
preventing such an adjustment mechanism from taking place. For instance, in the context of Dubai, Binks
(2005) argues thaparticipation(in the window)requires knowledgeable and experiencedlitrg staff.

And many of the national oil companies that representuseds in Asia are not allowed to participate in
speculative trading. For the same reason, Middle East producers will not participate in the partials market.
Even independent commercialiyers without these restraints in Asia feel reluctant to participate in the
partials trade out of concern that doing so could threaten their relations with Middle Eastern padducers

It is important to note thawhile somebarriers such as having expered and professional staff and
qualified companies with the necessary logistics to execute physical trades can be cerssidea s O nat u
b a r r, ptleers dairiers arise due to policy and strategic choices Wimiththe trading activity in the
window toa small group ofvhatsocalled pr of e $®si onal s 6.

Market participants are under no legal or regulatory obligation to report their deals to PRAs or any other
body for that matter. Whether participants decide to share information depend on their walinyaies
reporting policies, and their interest in doing so. In the i8,system is voluntary, bwne potential
interpretation of th&arbanesOxley legislationis that companies must report all or nothiagd cannot
6sel ectivel yd .*Masycdmpaies have reporting paliciemtinat only bind them to report
deals that take place at a certain time of day, or in certain regional markets. In some snatkes the

US, confidentiality concerns dictate that some PRAs do not publish the names of the countergarties to
deal. To ensure enough reporting takes place, PRAs such as Argus sign confidentiality agreements to
facilitate ded reporting in the UShough companies may have the incentivegiportprices without such
agreementsSince market participants have differenengists and different positiongrse traders may

have the incentive to manipulate prices by feeding false information to repgbdegh there have been
regulatory efforts to limit such behavioun the US the Commodity Futures Trading Commission
(CFTCY®, the Federal Energy Regulatory CommissidFERQ), and the Federal Trade Commission
(FTC)*® have passed regulations that prohfalse reportingIn the EU, the Market Abuse Directive is

*2 Some interviewees also pointed to the high subscription cost involved in the entwirnddav, by which Platts is

assessing larger number of markets.

“3 One interviewee considethis aspect as necessartherwiseenlarging the base of participants may create

logistical and serious performance issues, including safety issues.

“ Initially a law/regulation was passed 2000 by the SECURITIES AND EXCHANGE COMMISSION (SEC)

known as Regulation FD (Fair Disclosure). This came out of and expands upon the Insider Trading law framework

and pertains to equities mping. Sarbane®xley Act expanded on this regulation. The Algals with voluntary

reporting areas. The obligation is stated that should you volunteer to report information, the obligation is to report

that information fully. However, companies are not required to report trades to the PRAs. Lobo ar{d&yu

investigated the change in managerial discretion over financial reportingvfiofjahe Sarbane®xley Actand find

an increase in conservatism indncial reporting

%> 0n November 3, 2010, the CFTC and the Securities and Exchange Commission (SEC) prdessetier the

new antimanipulation and anfraud provisions of the DodBrank Wall Street Reform and Consumer Protection

Act . One of the proposed rules states that, Ailt shal!/l
with any swa , or contract of sale of any commodity in inter
make, or attempt to make, any untrue or misleading statement of a material fact or to omit to state a material fact
necessary in order to make the statememésd e not untrue or misleadingé. del i
any means of communication whatsoever, a false or misleading or inaccurate report concerning crop or market
information or conditions that affect or tend to affect the price of any calitynio interstate commerce, knowing,

or acting in reckless disregard of the fact that such report is false, misleading or inaccurate. Source:
http://www.cftc.gov/ucm/groups/public/@Irfederalreqgister/documents/file/Z¥EA 1a. pdf

“® The Energy Independence and Security Act (Energy Act) signed into law December 19, 2007, gives the Federal
Trade Commission (FTC) new pautalt d rointoy atna pidlail ce fraprok d
industry joining the Federal Energy Regulatory Commission (FERC) and the U.S. Commodity Futures Trading
Commission (CFTC) in this role. In section 812, the FTC is given the authority to act against fatsagep the
petroleum industry. FTC6s authority however is | imited
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also meant tgerform a similar rolethough its impacon price reportings not yet clearAs discussed

above, Platts relies anmorestructured system for gathering informatiétowever tradersanundertake

some anomalous dedls the Platts windowby accepting high offers or underselling by delivering into

low bids in an attempt to influence the assessed price. The losses made by such transactions can be more
than compensated by entering irdther contracts such as swaps. THBRAs must ensure that the
information received is correct and accuratel that deals done in the window are genuwtiggrwise the

whole price discovery process will be undermirféat. instance, Platts will not knowilygpublish any bid

or offer that is not within the market range. In addition, when offers are lifted or bids are hit, there is a
secondary process to ensure that there is no gapping and if such gapping is detected to ensure that price
assessment processnist affected by it. There are also other mechanisms to avoid the influence-of non
repeatable deals.

In a liquid market, false reportirgan be less of a probleasreporters could observe concluded deals and
confirm theinformationthey obtainfrom both partiesAt the same time, reporters will make use of the
regular flow of information originating from the futures and OTC markets. In conmabiguid markets,

a small number of reported deals afew bids and offers can heavily influentdee price assessment
process. In days when reporters cannot observe active buyerss selieansactions to determine the
price or simply when such deals do not eXisBRAsrely ona variety of source of informationsources

or mar ket ttadlkl itpe nma*kbesusbeicinumsencedsadeporter will look at bids

and offers from other markets, draw comparisons with similar crudes but with higher trading activity,
anal yse forward curves, sur vey readacrise markptato redaclca pant
price assessment. In fact, in some instanae illiquid markets, the price assessment could be more
accurate in the absence of trangats, if these transactions wentéended to manipulate the oil price.

In some instaces, a PRA can retrospectively correct previously unidentified assessmentTdreoesare

some instances in which traders may dispute the assessed price reached byleeRRiA.no evidence to
suggest that this problem is widesprdaat from time toime thesedisputes filter intanediareports For

instance, in 29 April 2010, Platts assessed the value of the June and July cash BFOE spread at minus
$0.68 a barrelSome brokers in the market claimtwat Platts assessment of the differentiahaccurge.

Based on information from the futures market and the EFP, these brokers claimed that tloé thalue
differential should have beeminus $0.94 a barré! Regardless of which value is more accurate, what is
important to notethat if such disputeover price assessmenever arisethere isno supervisory or
regulateoy authority which wouldook into theseclaims and counterlaims

In orderto safeguard the price assessment prodeR#\ seek toverify the accuracy of the information
they receive and when they are undblaelo sothey retain the right to exclude data and informatlan.

this way,they guard against false data distorting their assessments. Themadéstake many procedures,
both within their own organisatiaas well as in relation toutside participantdzor instance, Platts has
control on the parties that can participate in the window. The compaghesdlevery bid and offer must
be clearly identified with a track record of operational and financial performandeeardognisable in

the market. Trading is closely monitored and those particghat fail tomeet editorial standards and/or

a Federal Depart ment or agency. o0 It remain wuncl ear i f
misleading information publicly into the market or to private organizations or PRAs.

“" It should be noted that when this is the case, companies who sign cdirikactso PRA prices tend not tse

pricing centres that are illiquid. They know that no matter how welPfRA does their job the price may be volatile

or unresponsive. In many cases, the PRA chooses not to assess a crude or product because the market is too illiquid,

or there are insufficient parameters available to make an assessment based on correlptugslata

“8 Intelligent assessment refers to the process of assessing prices in illiquid markets where transactions are not
observable to reporters.

“Paddy Gourl ay fiDated Brent Assessment Sparks Calls Fol

April 2010
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make spurious offers and bids are exglfrom the window? Concluded transactions between parties
are sometimes subject to verification by the masi price reporting agenciespurious deals are excluded
from the assessment proceBRAs may request documentation for concluded deals suchoasact
documentation or other supporting materials sucbadihg and inspection documents.

Another important dimension is compliance procedures wifPiRAs The accuracyof the price
assessmemill depend primarily on the policiegprocedures and training put in place by the PBéch
procedures are needed to ensure both internal arthakindependence and to ascerthit reporters
are following thesamerules, repading procedures anthethodologyas set out by the RPAAIl the
regulations and compliance procedures @esigned and enforced internalithout being shject to
governmerdd regulatiors or supervisory oversightHowever,in theory,the incentive to selfegulate is
very strong. Any reputational damage due to esfatesign fraud use of insider informatigror amarket
perception that PRAs are herded by one payld imply a loss of confidence and would eventually
lead to their demise. If PRAs produce regularly inaccurate prices, they will cease to exist bemiause
subscribers will shift to another servite.

0 Nevertheless, concerns still arise that such procedures will not stop companies fromeuBiagtshwindow as a
way of executing a wash trade, or trading only to set the index on-ietiggd deals done earlier in the day. Platts
cannot track every deal down to the contract level and ask for documentary bona fides.

*!t is highly unlikelyhoweverthat a PRA requéisig this information would always receive it, and certainly not in
a timely enough manner to have any impact on price assessments on a given day.

2 Oneanonymous interviewee noted that in theory this may be true in a competitive environment but ncase the
of oil PRAs where the market is characterised by almost a duopoly.
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5. The Brent Market and Its Layers

The Brent market in the North Sea assumes a central stalye current oil pricing systerihe prices
generated in the Brent compleanstitute the maiprice benchmark®n the basis of which 70 percent of
international trade in oil iglirectly or indirectly pricedIn the early 1980s, the Brent market only
consisted of thé&pob market(known asDatedBrent) and the informal forward plsycal market Since
that time theBrent market hagrownin complexty and is currently made up of a large number of layers
including a highly liquid futures and swaps markets in which a variety of finaid#luments are
actively tradedby a wide range of playerds noted by Horsnel2000),the Brent market was npte-
designed and g more complex according e needs ofmarket participants.

A number of special featuréavoured the choice of Brent as a benchm@ile geographic location of the
North Sea which is close to the refining ceniregurope and the US gives it advantagever other

basins Brent is waterborne crude and is transferred by tankers to European refingrerarbitrage
allows across th Atlantic Ocean to the UShe introduction ofdx regulations othe UK North Sea in

1979 providedil companieswith the incentive to trade and-tede their outpuin the spot market which

gave rise to an activelyaded spot market in Bremt.Furthermore, n the mid1980s the volume 6
production of the Brent systemas quite larggaround 885,000 b/d in 1986) whi@nsured enough
physical liquidityfor trading But similar bases of physical liquidity couddsobe found in other regions

of the world, especially in Gulf countrieshich constitutethe largest physical base in tbeude oil
markets Thus, the volume of productipalthough importantis not the determining factor far crude oil

to emerge as an international benchmaxk important determinant ithe legal, tax, and regulatory
regime operating arma any particular benchmark. Brent has the gi€¢ernment overseaaj it and a

robust legal regimeHorsnell and Mabro (1993) identify additional determinants, the most impatan
which is ownership diversification. The commodity underlying the forward/futures contracts should be
available from a wide range of sellers. Monopoly of production increases the likelihood of squeezes and
manipulation, increasinm turnthe risk expsure ofbuyersand traders who woulbde reluctant to enter

the maket in the first placeNewbery 1984) Most countries in OPEC améngle selles and hence OPEC
crudes did not and still do nettisfy this criterion of ownership diversification. Monopolyproduction

also prevented the development of a complex market structure in other markets with a larger physical
base such as Mexico. This is in contrast to the Brent market which has alwayshhesterisg by a

large number of companies with entitlent to the produimn of Brent (see Figure)6The widening of

the definition of the benchmatk include other crude strearnger the yeartasreinforced this aspect

and resulted in an even higher degree of ownership diversificatimther important aspect is the degree

of concentration in thehysicaldelivery infrastructureHere the degree of concentration is much higher.
For instance, the Forties Pipeline System (FPS) which collects oil and gas liquids from over 50 fields
throuch a complex set of pipelinesi90% BRowned>*

3 See Argus (2010), Argus Guide to Crude and Oil Products Markets, January.
54 BP Websitehttps://www.icmmedOty.com/fps/content/brochure/brochure.asp?sectionid=1
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Figure 6: Brent Production by Company (cargoes per year), 2007
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The Physical Base of North Sea

Crude ail in the North Sea consists of a wide variety of grades which include Brent, Ninian, Forties,
Oseberg, Ekofisk, Flotta, and Sjatd just to mention fewln the early stagesf ¢he current oil pricing
systemBrent acted as a representative Karth Sea crude oil and price reporting agencies relied on the
trading activity in this grade to identify the price of the benchmihk. Brentis a mixture of oil produed

from separatdields andcollected through a ain pipeline systento the terminal &Sullom Voe inthe
Shetland Islands, UK From the mid 1980sthe pralucion of Brent started to declindalling from
885,000 b/d in 1986 to 366,000 b/d in 1990 (see Tdbielow). Low physical productioncaused
distortions manipulation, andqueezgleading the Brent price to disconnect from the rest of gravitbs
far-reaching effect®® To avoid potetial distortions and squeezebe Brent system was camgled with
Ninian in 1990 leadingo the creation of aew gra@ known aghe Brent Blendvhile Ninian ceased to
trade as a sepdeacrude stream The cemingling of the Brent andhe Ninian system alleviated the
problem of deching production levelith the combned productiorreaching 856,000 b/oh 1992 as
shown inthe table belowThereafterhoweverthe production of BrerBlend startedto decline, falling to
around400 thousand b/d in 2001In terms of cargoes, ihrepresented around peér monthor less than
one cargo per day.

Table 4. Oil Production By Brent and Ninian System (Thousand Barrels/Day)

1986 1987 1988 1989 1990(a) 1990(b) 1990 1991 1992
BrentSystem 885 791 734 503 450 320 396 450 547
Ninian System 346 302 373 374 366 345 357 324 309
Total Blend 885 791 734 503 450 665 540 773 856

Notes:
(a) January 1 to July 31 1990 before comingling
(b) August 1 to December 31 1990 afterroingling
Source: Horsnell and Mabro (2003)

®“See for Instance, Liz Bossley (2003), Battling Benchm:
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In July 2002, Platts broadened its definitiortlé benchmaratedBrent to includeForties (UK North

Sea) and Oseberg (Norwafgr assessment purposes and as deliverable grades in the Brent Forward
contract Forties is a mixturefooil produced from separafields and collectetly pipelineto the terminal

in Hound Pint in the UK. Osebrg isa mixture of oil produced fromarvious Norwegiarfields and
collected to the Sture terminal in Norwaghe newbenchmarkwas known asBrentFortiesOseberg

(BFO). The inclusion of these two gradawxreased theroductionvolume of the benchmark It also

resulted in thedistribution of cargoes over wider range of companiewith honehavinga dominant
position However, aseen fronthe graph below, the production of BFO started its decliaking from

63 cargoes a month in August 2004 to around 48 cargoes in the first months of 2007. In early 2007, BFO
production amounted to less than 30 million barrels a month, distributed over more than 55 companies.

Figure 7: Falling output of BFO
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In 2007, a new gradeEkofisk, was added to the complex which led to the creation of the current
benchmarkknown asBFOE, though it is still commnly referred to as Brent or North Sé&zofisk is a
mixture of crude oil produced from differeNbrth Sedields and is transported tbe Teesside terminal

in the UK. The bulk of BFOE output is traded on the spot market or transferred within integiated
companies where only about one out of seven BFOE cargoes is sold eerfongasis® This feature
combined with the highly diversified ownership gave rise to an active trading activity around BROE.
inclusion of this new streaincreased the physical lesf the benchmark to around 45 million barrals
monthin early 2007 but since then it has been in gradual deckraductionof BFOE is expected to
decline to less than 1 million b/dy 2012 As noted by Platts (20&(), further changes to the
benchmarkc an6t be r ul dfgrodoatidn of the kep gradésasl deeyneddoo low or if their
qualities were to deait e si gni f i c a nlbhfagt suéhra@hange rhightcur soormardtaer

%% Argus (2010), Argus Guide to Crude and Oil Products Markers, January.
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than later. A recent artichwarns thatunless the contract is enlarged, it faces the risk of serial squeezes
and dis’tortionso

Giventhatthese various grades are not of similar quagyshownn Table5 below, the widening of the
definition ofthe North Sedenchmarks has imglations on the price assessment prodaesparticular

the starup of theBuzzard field in 2007 increased the viscosity andshiéur content of Forties Blend
making Forties the least valuabkmong the various crudes tihe BFOE benchmark. Since anytbé

four varieties can be delivered against a BFOE contsatlersoften tend to déler the cheapest grade
and hence it is Forties that sets the price for the BFOE benchirErls problem becomes more acute
during periods when other fields in the Festsystem are shut down for maintenan&®.a result of
including the Buzzard stream, Pfatiad to introduce a qualiftydees c a | at @00dwhichrapplies | vy
for deliveries above the base standard of 0.60% sulfier higher thesulfur content, the bigger the
discount that the seller should giveurrently, ade-escalator of 60 cents/barrel applies for every 0.10 per
cent of sulfur spefied above the base standaRIlr i or t ovathionddéi nmhe mar ket w
how to deal wittthe sulfir issue and in some per®ith 2007there wereno trades in the Plattsindow.>

This episode almost brought the physical market to a standtill traders complaining tha®latts
changes to its pricing assessment probassparalysed the marit.

Table 5: API and Sulfur Content of BFOE Crudes

Forties Before Buzzard Brent Oseberg Ekofisk
Buzzard
API 44.1 32.6 38.1 37.7 37.5
Sulfur Content| 0.19 1.44 0.42 0.23 0.23
wt.
Source Bossley,L . (2007) , Brent : A Userds guide to the Future
5.

The Layers and Financial Instruments of the Brent Market

Around thke Brent/BFOE physical benchmagknumber of layers and instruments have emerged, the most
important of which are:Brent Forwards, Contract for Differences (CFDs), Exchange for Plgsica
(EFPs), and Brent futures, Bresjitionsand swapsSome of the instrumengsich as futureare traded on
regulated exchangesuch as ICBwhile otherssuch as waps are tradedbilaterally overthe-counter
(OTC). Nevertheless hiese layers are highly intbnked and are essential ftre risk management and
theprice discovery function

Data Issues

In the Brent complex, data about the different layers sucthesiolume of trading, the number of
concluded deals, the composition of participants and the degree of concentration are not publicly
available Oil PRAs are under no legal obligation to reportpublish such data althougtil trading data
gathered by PRs aremade available to subscribers at a pritieis section relies on datprovided by

Argus. While thisis one of the best sources for data on the Brent complex, the data suffers from some
limitations. There are no legal or regulatory obligations otigiaants in the Brent market to report their
deals and thus the coverage depends on the willingness of participants to provide information to the oil

>"Kemp, J (2011), FallingOutput Imperils Brent Benchmark, Reuters, 19 January 2011.

*8 For instance on May 25 2010, Forties was assessed at $&73, Oseberg at $68.48.52, Ekofisk at $68.29
68.32, and Brent at $68.4B.05 by Platts. The BFOE or North Sea Light was assessed at67799/ the same as
the assessment of the value oftias.

*FT.com/Alphaville (20100 Br ent 6 s Got ,ISéepemberr2@l6.l ems Tood

0 Reuters (1997 Rlatts to modify new oil price system after turmoil, 19 June.
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pricing reporting agencies. This has a number of important implicaftarss, since here is OTC trade

that goes unreportethe volume of market activity reported by Argus is likely taldeaction of the total

volume of trade conducted in the various Brent layers. Nevertheless, it is representative of the market
activity and hence any proportions based ot hi s 6ésampl ed such as abhdhe r el @
theshares &ld by different companies are likely to represent fairly accurately the structure of the. market
Second, wen analysing trends over a period of time, changes in statistics reldtqdidity or to the

number of reported deals may reflect changes in coveraglebprice reporting agenawther than
underlying changes in the statistithird, aher problems arise when making comparisons across the
different Brent layers. For inste@, in the futures markets, every deal is reported and the size of the
contract is 1000 barrels. In some layers suddaedBrent and 21 Day BFOE, players can endnigh a

ship full of crudewhich limits the attractiveness of these markets to a largaben of participants.

Hence, one should be careful when comparing acreskets as although theaee all part of the Brent
complex, they differ in nature and function. Furthermore, the nature of trading can be different across
markets. For instance, DatedBrent and 21 Day BFOE, trade in outright differentials or spreads is the
norm though 21 Day BFOE can also trade on a fixed price basithe futures and options, trade in
differentials also constitutes an important component of tbedee=n monthsThis involves buying a
contract in one month (say a June contract) and selling a contract in another month (say a July contract).
In terms of reporting, each of the two legs of the transaction is reportuocagright deal. Thus, any
comparisons acrossarkes should adjust for the voluna such trade in spreads

The Forward Brent

The Forvard Brent is one of the firsayers to emerge in the Brent complékhe forwardBrent is also
referred to ag1-day Brent, 2iday BFOE orsimply aspaper Brent. ForwarBrentis a forward contract

that specifieghe delivery month but not the particular date at which the cargo will be loBdeslard

Brent price is often quoted for three months ahead. For instance, 8rvi2§, the Forward Brents
reportedfor the months of June, July and August. These price quotations represent the value of a cargo of
physical delivery in the month specified by the contract

In order to understand the nature of the Forward Brent market, it is important to kbekpaecursor of

the 2kday Brent, the 1flay Brent marketThe incentive for oil companies to engage in tax spinning

through the forward market was the main factor responsible for the emergence of the forRayl 15

Brent market (Mabret al. 1986; Horsell and Mabro, 1993; Bacon, 1986). The valuation of oil for UK
fiscal purposes was b a s-kenbth ramsaatian,r market pepweie oldamed | n an
from the realied prices on the de#iIf oil was merely transferred within a verticallytegrated system,

then the fiscal authorities would assign an assessed price to the transaction based on the prices of
6contempor ary an dength aeals.aUntd 1984 éhese follovded the official British

National Oil Corporation (BNOC) pricdBecause of the differential rates of taxati@iviieen upstream

and downstream witthe tax rag¢ being lower in the lattethe impact of the fiscal regime was not neutral

and affected a vertically integr atoddWhenthe spob mpany «
price was lower than the official BNOC price, integrated oil companies had the incentive to sell their own

c r ud e -lemgth m@ Duy the crude needed for theinaefineries from the markeWhen the spot

price was higher than the assed price, oil companies had the incentive to keep the oil for use in their

own refineries. In doing so, the oil conmp@s would achieve higher aftex profits. After the abolition

of BNOC, the assessment process of transactions within the firm bewareeomplex. The market

value of nora r siéngth transactions wasased on the average price of contracts (spot and forward)

%1 The fiscal authorities specified a numbercohditions before a contractcowldu a |l i fy as armés | engt
the condition that the deal is not made back to back.

%2 Tax spinning refers to this situation in which for fiscal reasons oil companies would resort to buying and selling

crude oil in the market though it would have bessre convenient and cheaper to internalize the transacti

(Horsnell and Mabro, 20083).
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preceding the deal. This encouraged oil companies whether vertically integrated or not to engage in tax
spinning through the forard market?

Although tax spinning continued to provide a motive for trading in these maiteetmportance has
declined as tighter regulatigriatroduced later in 198 ade it more difficult and much less predictable.

But by then, the 1Blay forwardmarket was well established and expanding fast as various market
participants including oil companies, traders, and refiners began to trade actively in this market for risk
management and speculative purposes.

The 15-day Brent market largely evolved insppnse to the peculiar nature of thelivery schedule of

Brent. @mpanies pducing crude oil in th&rent system nominadetheir preferred date for loading at

the relevant month by thé"®f the precedingnonth. The loading programme wteen organiseénd
finalised by the 15 of the preeding month. Until the s@dule wascompleted, producers diubt know

the exact datevhen their crude oil would be available for delivery. But these producers may have already
entered into forward contracts in which yhagreed to sell their cargoes for forward delivery for a
specified pricelUnder the 1&5lay contract, sellers were requirtedgive the buyeof the forward contract

at least 15 days notia# the first date of a threday loading window. Under the 2iay BFOE contract,

the seller is required to provide the purchaser at least 21 days notice as to when the cargo will be loaded.

For instanceassume that on the "L®f May, the produceenters into a 2tay BFOE contract for
delivery in July.On that day the seller doast know when its crude oil wilbe available for deliveryn
the month prior to deliverny.e. in June, thdoading schedule is published. The seller is given-dag
window between the 22and 24 of July in which hecan bad the oilinto tankers The seller has to
nominate theébuyerat the latest bythe 1% of July which is the period required to give the buyer notice to
take delivery Depending on the market conditions at the time of nominatiorgrtpmal buyermay or
may not wantactual possession of the cargo. In fact, it is likely that the origiaajo purchaser has
already sold another 2ay contracfi.e. booled out his positiorf, in which case he must give notice to
the new buyer to take the cargo at leastidys in advancdn this way, the 2day BFOEcontractcan
transfer hands between buyers and sellers through a daisyoth@iticesuntil a purchaser is ready to
accept delivery or the 2day period expires aridr the holder of the forwardan no longeprovide notice
for any more buyer®. Once the ndte period is expired, theil to be loaded ora specific date is
classified and traded @3atedBrent For instance, on the"f July, the cargo is traded &mtedBrent
where the delivery date is knowh719 days ahead).

The 2tday BFOE can be either caséttled by traders offsetting their position in the daisy chain or can
be physically settleddowever, aly a small percentage of forward contracts are physically settled. Figure
8 below shows the avega daily traded volume cmmonthly basis and the number of participants in the
21-day BFOE market. As seen from this graph, the number of pldyersg onemonthis small between

four and 12 players Furthermore, the traded volumg low not exceeding 600,000 b/@&etween
Segember 2007 and Augu2008, liquidity in the forward marketeclinad at a fast rateeaching the very

low level of less than 50,000 b/d in August 2008. However, liquidity recovered in 2009 and 2010 with
daily aveage liquidity in the first half of 2010 reaching more than 400,000 B isless than one
cargo a day compared to around 30 cargoes a day at the heyday otitheBrgnt market during the late
1980s. Features such as the large size of the cardogsng and the daisghain games make trading in
forward Brent a risky proposition and the domain of few players. This has pushed the industry to find

% For details on how tax spinning can be transacted through trading in the forward market, see (Horsnell and Mabro,
1993, Chapter 6 and Bacon, 1986).

% Book out is used to describe the process whereby a daisy chain of forward transactions having been identified
(such as creating a circle in which A sells to B who sells to C who sells to A) is closed by financial settlements of
price differences ratherdh physical delivery.

% n trading terms, the holder of the contract who is unable to require another purchaser to take delivery is said to
have b eoednc |déofcikveed 6 .
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alternative ways to manage their risk without trading in the forward mavkath can explain the deok
in its trading activity. The futures marketasprovided such an alternativ@iven the central role that the
forward market assumes in the Brent complex, enstiigthere is enoudiquidity in the 21day BFOE
is crucialto the price discovery pross. This is especially the case dbe settlemet mechanism of the
ICE futuresBrentcontract is based on trading activity in the forwBrdntmarket.

Figure 8: Trading Volume and Number of Participants in the 2tDay BFOE Market
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There are fewparticipants inhie 2tday BFOE Unlike the futures market, the forward contract involves
trading in 600,000 barrels which is beyond the capability of many small players and hence the
composition is not as diverse as in theisfas marketT able6 below shows th&ariousparticipants in the

Brent forward market and theiotal volume 6 trading during the period 2007 aB810(September)On

the sales side, the main players include oil companies with eigtéest such as BRShell, Conoco
Phillips and Total andsome oftheir trading armsuch asT o t &0OT$SA and physical traders such as
Vitol, Phibro and Mercuria On the purchase side, #esame compaies also dominate the trading
activity. For instance, in 2010, Shell was the most important seller and the third important purchaser
while Totsa was the second important seller and the second important @oyire purchase side, the

four top players Vitol, Mercuria, Totsa, and Shell cagtur®re than 70% ofhe observed volumeby

Argus. On the sateside, these companies cagtimore than 60% of the tradingplumesin 201Q The

degree of concentration varies across months and in certain months few players capture theadelk of
volumes
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Table 6: Participants in the 21-Day BFOE Market and their Shares in Trading Volume

Sales (b/d) Purchases (b/d)
2007 2008 2009 2010 2007 2008 2009 2010
Arcadia 0 0 0 0 485 0 0 0
BP 23,786 3,005 13,699 29,545| 25,243 273 10,959 12,662
Chevron 0 273 274 0 0 273 0 0
ConocoPhillips 18,447 11,749 12,329 32,143 6,311 5464 12,329 29,545
Glencore 0 0 274 0 0 546 548 0
Hess 0 0 9,315 37,338 0 0 10,137 20,779
Hetco 0 0 822 7,143 0 0 1,096 974
Mercuria 12,136 12,842 64,658 79,545| 13,107 24,863 54,247 89,286
Morgan
Stanley 0 0 274 28,896 0 0 3,014 19,805
Noble 0 0 548 6,494 0 0 822 5,844
Phibro 46,602 19,126 25,479 23,377 36,408 23,770 36,164 14,935
Sempra 15,534 18,306 13,151 8,766 18,447 19,672 13,699 7,792
Shell 34,951 62,022 125,205 91,883| 46,117 32,787 73,151 75,000
StatoilHydro 0 273 0 0 0 0 0 0
Total 0 0 0 649 0 0 0 2,273
Totsa 31,068 16,667 53,425 62,987| 61,650 28,962 108,767 83,442
Trafigura 0 0 0 16,234 0 0 0 10,714
unknown 0 273 0 0 0 273 0 0
Vitol 68,447 12,842 48,219 56,818| 43,204 20,492 42,740 108,766
252,978 159,386 369,681 483,828| 252,979 159,383 369,682 483,827

The Brent Futures Market

The Brent futures contract was initially launched on ltiternational Petroleum Exchange (IPBpw
knownas thelnterContinental Exchange (ICHh London in June 1988 after a number of failed attempts.
As in the case of other futuresntracts t h e
standardisedwhich facilitate trading in theseowotracts.The futurescontract specifies 1,000 barrels of
Brent crude oil for delivery in a specified time in the future. The contract expires at the &msl o
settlement period on the business/ dmmediately precedindgié 13" day of the contract monthf such

15" day is a business day. For instance, a December contract will expire off tifeNidvembeiif it is a
business dayThe ICE Brent Crude futures contractcash settled with an option of delivery through
Exchange for Physical€FP. The tading takes place through an electronic exchange which matches
bids and offers between anonymous parties.

| CE Brent

Futures contractéd

The ICE Brent crude oil futures market has grown dramatically in giévi@ decadesn 2010, thedaily
averagevolume traded exceeded 400,000 coatts or400 million barrels, more than fivemes the

volume of global oil production (see Fig®eelow). Initially, the features of the Brent futuresntract
attracted small players but after few years of its development, it started atttaggegphysical players

who enter the market to manage their risk, hedge their positions as well as bet on oil price movements.
The futures market has also attractewide range of financial players including swap dealers, pension
funds, hedge funds, indénvestorsandtechnical tradrs
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Figure 9: Average Daily Volume and Open Interest of ICE Brent Futures Contract

D00, 000 AS0, 000
B00, 000 A0, D00
T 00, D00 - 350,000
00, 00 M - e, 00D
SO0, 00 "Ir 250,000
400, D00 "le D000
Z00, 00 a "F«H‘r 150, DO
200,000 N— "“—-.r"f* 1100, DR
4 0o, DD WN <0000
0 : : o

L e T
e (e bitEsrest (LH axis)

Aerage Daily Volume (RH axis)

Source: ICE

An interesting feature of the Brent futures contract is that at expigshisettles agast thelCE Brent
Futures Index, also known as the Brent Inaehich is calculated on the basis of transactions in the
forward Brentmarket In other words, unlike other futures contracts whose price converges to spot price
at expiry, the Brent futures contracinverges to the price of forward Brent. Specifically, the Brent index

is calculated on the basis of weighte@i@age of firstmonth and secondhonth cargo trades in the -2lay

BFOE plus or minus average of the spread trades between first and secondasogglasted by oil price
reporting agencie#\t expiry, the Brent futures contractlies on the forward market for cash settlement
Thus, the effectiverss of the futures market in thale of price discoveryelies on the liquidity of the
forward marketwhich as discussed previously quite variable and concentrated in the hand of few
players This feature of the Brent futures contract is the result of historical events where the development
of the forward market preceded that of the futures mankistthe fact that no producer in the North Sea
would backa physically delivered contracthis meant that for any Brent fwes contract to succeed, it
hasto be strongly lked to the forward market

The Exchange for Physicals

Although the Brent futures ctmact is not physically settled, the Exchange for Physicals (ERBRet
allows participants to swap a futures position (a financial position) with a physical one. Specifically, by
executing an EFP, a party can convert a futures position into Brent Boowar21day BFOE cargo®

EFPs are caed outside the exchange and at a pageeed between the parties. The way the EFP works
is straightforvard. Party Awith a futures position sells the futures contract and buys the physical
commodty. His counterparty B buys thieitures position from A andedls the physical commodity to.A
Through this process, A is able to gain physical exposutbeanderlying commodity while B has
swapped his physical exposure farfinancial one. Such trades can bensacted at any prices agreed
between A and B and are often different from the price prevailing in the futures market. EFPs are often
quoted as differentials to tHrent futures pricdout usually do not exceatlby more thara few cents

%t is important to note that Brent EFPs are not qualitatively equivalent to physiedillgred contrastsuch as
WTI. EFP is opnalwhile for WTI contract, the traddras no choice but tlose the position or make or take
delivery.
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Partesneedtmot i fy the Exchange about their agreement
position. Thus, lie importance of EFP is th# provides alink between the futures market atfie

physical dimension of the Brent market. As discussed below, in pesfotfsn trading activity in the

forward Brent marki the EFP provides theecessariink to identify theprice offorwardBrent

The Dated Brent/BFOE

DatedBrentBFOE, also known as Dated North Sea LigRtatts) or Argus North Se@atedrefersto the

sale of cargo with a specific loading slot. It is often refér@ as the spot market of BréAtA spot
transactioris often thought ofasa transaction in which oil is bought or sold at a price negotiated at the
time of agreement and fommediate deliveryHowever,Dated BFOE contracts contain an importan
element of forwardnesas traders rarely deal with cargoes bought and sold for immediate delivery
Instead, cargoes are sold and bought for delif@rat least 10 days ahead. Tafled this fact, the price

of DatedBFOE s quoted for delivery @ to 21 days aheadfor ingance, on 28 May, the price of Dated

BFOE reflects the price of delivery for the period between thef4une and the 1%of June (11days).

On 26" May, the priceof DatedBFOE rolls forward one day to cover the period between tharsl 16’

of June (11 daysand so onThis element of forwardness in DatBBOE also implies that there is a price

risk between the timevhena Dated BFOEcargo is bought and the temwhen it is delivered. Formula
pricing can mitigate part of thirisk by pricing the cargo of Dat&®FOE on the time of delivery oby

using the average of prices around the loading date, such as three days before and after the loading date.
One interestig feature of the DateBFOE market is that very few deals are doneamoutight basis.

Instead, since 1988, actudkals for physical cargoes of BFOE, including Bremtre priced as a
differentialto forward Brentor DatedBrent/ North Sedated As sea from FigurelO below, by 1991,

deals based on outright prices became negligible. Thus, while the forward Brent sets the price level, the
Dated BFOE market sets the differential to the forward marléare recent}, forward Brent itself is
beenpriced asadifferential to the Futures Brent.

Figure 10: Pricing basis ofDated Brent Deals (19861991); Percentage of Total Deals
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The Contract for Differences (CFDs)

The Contracts foDifferences (CFDs) have become an integral part of the Brent naarleds discussed
in detailin Box 1 provide the link between the forward Brent market BadedBFOE CFDs are swaps
contractswhich allow the buyer and seller to gain exposure to the miiiferential betwee®atedBFOE

ltis important to note however that physical Brent or Brent/Ninian Blend trades at a differetiteaCtated
Brent or North Sea Dated Price.
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and Forward Brent.These CFDs can beaded in Ratts window or negotiated bilaterally outside the
window or the exchange3he high volatility in the above differential increased the risk exposure for
physical players, mhing them to hedge using CFDs. This in turn creategin@ortant niche for market
makers. Figure 11 below reports the daily volumes of traded CFDs which vary from as low as 250,000
b/d in March 2008 to as high as 1.4 million b/d in April 20lBwever, tkese figures seem to understate
the actual volume of CFD trade with some market participants indida@ghe volume of traded CFDs

is much higher

Figure 11: Reported Trade on North Sea CFDs (b/d)
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The players irthis market are quite diversad includea large number of companies seen in theable

below. On the sales side, the dominant players are equity producers such as BP, Chevron, Shell, Statoil;
banks such as Morgan Stanley and physical traders suchahsMércuria and Phibro. On the buying

side, these companies are also dominant. There are many companies that occasionally enter the market
and trade small volunsemainly for hedging purposes.

Table 7: Participants in the CFD Market and their Trading Volumes

Sales (b/d) Purchases (b/d)

2007]  2008]  2009] 2010 2007]  2008]  2009] 2010
Addax 0 0 411 0 0 0 740 812
Arcadia 23301 4,918 4,658 14,448 6,553 10,109 6,575 17,208
Astra 0 0 0 0 2427 1,298 0 0
BNP Paribas 0 0 548 5,519 0 0 2,192 4,221
BP 26214 55601 74,085 76948 43,083 37,432 24397 75010
Cargill 485 1,013 411 0 485 4,918 274 1,136
Chevron 17,233 26,093 70,699 84659 43811 47,541 53863 73,195
Chinaoil 0 0 0 0 0 0 1,233 0
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ConocoPhillips 485 10,410 23,041 33,766 728 24,863 28,630 60,065
Glencore 1,456 1,940 14,219 24,968 485 4,372 9,863 26,299
Gunvor 0 7,240 13,151 3,571 1,942 5,464 3,836 1,299
Hess 971 273 2,192 22,240 0 0 2,192 17,532
Hetco 0 0 0 3,571 0 0 1,096 974
IPC 0 273 2,055 325 0 1,481 3,068 1,786
Iplom 0 0 548 0 0 1,093 548 1,136
Itochu 0 546 7,671 7,253 0 6,126 11,041 10,844
JP Morgan 9,223 11,380 9,153 7,792 1,456 29,358 54,973 14,935
Koch 33,010 36,284 23,556 3,247 11,165 37,205 34,849 32,305
Lukoil 971 13,798 28,559 24,513 485 7,049 20,411 21,753
Maesfield 0 0 1,644 1,136 0 0 0 1,623
Marathon Oil 0 0 0 0 11,408 9,699 548 6,494
Masefield 0 273 1,233 3,247 0 3,825 685 0
Mercuria 34,345 46,809 59,726 79,471 31,311 68,415 99,841 117,156
Merrill Lynch 1,942 4,781 1,918 1,299 7,646 4,645 0 0
Mitsubishi 0 0 0 0 0 0 3,014 0
Mitsui 0 273 0 0 1,456 546 0 0
Morgan Stanley 20,388 24,317 57,882 100,487 20,146 17,760 51,238 88,377
Murphy 0 0 0 0 0 410 0 0
Natixis 0 0 42,033 19,968 0 0 36,849 27,110
Neste 971 4,372 2,740 0 0 3,005 822 1,623
Nexen 1,942 4,577 4,003 6,951 2,427 2,691 5,189 11,685
Noble 0 0 822 14,286 0 0 548 8,442
oMV 1,485 0 14,562 28,545 0 5,787 36,995 48,880
ORL 0 1,093 0 0 0 2,186 0 0
Petraco 0 820 1,644 974 0 1,735 2,192 0
Petrodiamond 0 0 0 1,948 0 0 822 0
Petroplus 5,583 3,825 1,918 0 1,942 0 1,644 0
Phibro 20,146 48,656 68,923 82,867 36,772 52,117 34,400 50,487
Pioneer 0 0 0 0 0 0 137 0
Plains 0 2,732 0 0 0 0 2,466 1,299
Preem 0 0 685 0 0 0 3,562 0
Sempra 971 7,978 9,644 2,273 4,854 15,929 15,616 2,922
Shell 47,694 131,929 132,079 149,221 52,699 39,727 83,995 129,545
Sinochem 0 0 0 1,136 0 273 603 974
Sinopec 0 0 1,932 2,597 0 0 2,800 1,867
Socar 0 0 0 25,000 0 0 0 9,091
Sonatrach 0 0 274 974 0 0 7,260 8,279
Standard Bank 0 0 932 5,575 0 0 548 5,195
Statoil 6,796 2,186 8,630 108,224 4,369 273 8,630 118,130
StatoilHydro 14,563 77,945 59,233 0 6,796 54,781 61,863 325
Totsa 19,782 23,087 45,260 25,974 14,078 46,325 47,397 60,575
Trafigura 971 16,940 29,315 27,955 3,641 13,798 28,877 32,649
Unipec 8,738 7,377 4,521 8,955 0 12,432 29,170 11,578
Valero 1,456 546 1,096 0 9,951 14,208 19,726 54,545
Veba 0 0 0 0 0 1,093 0 0
Vitol 36,044 58,579 132,060 245,692 15,049 49,795 112,447 98,214

339173 641772 961675 1259585 339172 641772 961674 1259585

Source: Argus
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OTC Derivatives

In addition to the above layers, a whole set of financial instruments that link to the Brgliexare
currently traded over theounter(OTC). These OTC contracts are customised and until recently have
been negotiated bilatally between parties either fateface or through brokers. However, as the use of
OTC became more widespread, OTC contracts became more standardised and part of the OTC activity
has shifted to electronic OTC exchangestthermore, after being matchemhunterparties can ugke

clearing facilities of exchanges such as ICE and the CMRgiidne landscape has become less benign

in a number of ways for bilateral uncleared OEBd so there has been a shift toward clearing OTC
contractsexcept for those ith either impeccable credit/ unimpeachable credit lines, or those who simply
cannot afford the cash flow/cash flow volatility of a cleared environment (such as aifld8§O
(2010)reports thamarket participants conduct 55% of their trades in firenmil (crude oil and refined
products) using exchangeded instruments and hence are subject to clearing. The remaining part of the
business isanducted through OTC. Aarge part of thi<OTC trade is now being cleared where 19% of
survey participantsd trades are being eleaedt ed. On
The growing similaritypetweenmore standardise@TC and exchanggaded instruments has raised the

issue of dsparity in supervision and oversight between markets and is at the heart of current plans to
strengtherthe regulation of commoditylerivativesmarkets.Exchange clearing of OTC has aided their
transparency already, as they make available daily settldiperds to those clearing thestnuments

The large variety of OTC instruments and the limited information on these instruments Eeaiude
extensive analysis of OTC markets. ICE lists more than 30 financial contracts (for crude oil alone) that
are ckared on their exchange. These contracts are pra@drily for hedging but also forspeculative
purposes and are an integral part of the Brent complex. Using these instruments one can hedge between
the various layers such as betw@&matedBrent and futees Brent or between further away markets such

as Dubai and futures Brent or betwdggtedBrent and WTI1.One important and active market discussed
above is CFDs. Another active swaps market isBifeat Datedto-Frontline (DFL) marketwhich trades

the difference between Plafis ated Brent assessments and the ICE first miuttines contract. Another
related but less liquitharkethas emerged which tradéege difference betweendded Brent anthe daily
tradeweighted Brentaverage reported by the ICEhroughthese customised contracts, tradeas
establish a series of intinkages not only between the different layers of the Brent market, but also
between Brenand the different benchmarks and hence are likely to influence the price formation
price discovenprocesss

BOX 1: CFD Explained with an Example

To explain the rationale behind CFBad how it worksit would be useful to provide a simple example

but based on realata. A refinetought a cargo of BFOE atd" March 19for loading on 21-23¢ of

April. The refiner has accepted to buy the cargo aDiedBrent priceaveraged over five daysound

the loading date (i.e09"-23 April). The refinembserves that the current valuelstedBrent is $77.88.

He is concened that by the time of loading the price édtedBrent could increase: h&ould like to

hedge his risk. In principle, he could use the April Forward contract to hedge the risk. However, this
hedge is far from perfect because there is the risk thadrite of the April Forward may not follow the
movements oDatedBrent at the time of loading. This risk, referred to as the basis risk, constitutes the
main rationale for CFDs.

To hedge the basis risk, the refiner could buy (a) a secmmdh Forward cdmnact (i.e. a May contract in
our example) ath (b) CFDs for the week of 23 April. The price for the Forward May contract on the

% These figures however should be treated with caution and some market participants have indicated very different
numbers. The fact remains that the size of the OTC market is not known and less so the percentage of OTC that goes
to clearance.
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19" of March stood at $79.53 while the DFor the week 19-23° April was at-$0.57. By buying the
secondmonth forwad contract and CFDs, the refiner is able to lock the price of his cargo at $79.53.

So how does the hedge work8nSewhere between 123 April (say 22° of April) i.e. when the cargo

is being loaded, the refiner sells the Forward May contract. On fief2&pril, the BFOE May contract

settled at a price of $84.78. Thus, the refiner has made a profit on his forward position of $5.25: he bought
the forward contract at $79.53 and sold it at $84AWVBat about the gain and losses on the CFD position?
The asiest way to think of a CFD is that it is a swap in which the refinery agrees to receive the price of
DatedBrent and agrees to pay the Forward price. Assuming that the refinery unwinds his CFD over the
week, we can calculate the net gain or losthenDF as illustrated in theable below

CFD Explained

Date Dated Brent BFOE MAY Loss/Gain CFD Loss/Gain CFD
19/04/2010 83.19 83.53 0.2x(83.1983.53) -0.068
20/04/2010 84.74 84.86 0.2x(84.7484.86) -0.024
21/04/2010 84.47 84.62 0.2x(84.4784.62) -0.03
22/04/2010 84.64 84.78 0.2x(84.6484.78) -0.028
23/04/2010 86.49 86.43 0.2x(86.4986.43) 0.012
Total

Loss/Gain -0.138

The refinery6s 'ofApadl ROlioshdwn in thentabke below. The high price paid for
the cargo in April has been compensdiadby the gain in forwal position. In this example, the refiner
haslost on his CFD positioff,

Example of CFD (continued)

Refi n e r y dPositien
(23° of April 2010

Price Paid for the &go

(AverageDatedBrent overthe periodApril 19-April 23) 84.706
Gain on Forward Position 5.25
Loss on &D -0.138

79.594

Notice from the above exampkhat the CFD allows us to derive in March the Forward pricédfed
Brert for the week 18-23% April. The ForwardDatedBrent is simply the CFD plus the second month
forward i.e.

ForwardDatedBrent = CFD + Second Month Forward Brent

Thus, the CFD isnot the price differential between the current priceDafted Brent and the Forward
Brent Contract. It is rather the difference betweenliatedBrent at some stated point in the future and

“Noticetat the refineryds position is not perfectly hedged
and is not being closed over the five day period. The average of the BFp&vkral$-23° April period is

$84.884 in which case the refiner woblave made a profit of $5.314 on his forward position. This will yield

$79.53, the price of the original hedge.
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the Second Month Forward BrefitSince CFDs are repoed for eight weeks ahead, it is possible to
derive the price of Forward Brent for eigiweeks ahead. Platts refers to these forward prices as BFOE
swaps. hese prices provide the vital link between theD2ly BFOE andDatedBrent and are central for

the pice discovery process in the Brent market.

The Process of Oil Price Identification in the Brent Market

Trades in the levels of the oil price rarelkdgplace in the various layers that link the physical dimension

of Brent with the Brent futurednstead, oil price reporting agenciesBuas Platts and Argusfer or

identify the oil price level for a wide variety of crudes by exploiting the linkages and the information
derived from the various layers of the Brent markéie process starts by iddging the price of
Forward BrentBFOE The price quotation will represent the value of a cargo for physical delivery within
the month specified by the contract. These price quotations are produced daily for three months ahead. Oll
price reporting agenciaterive the forwardrentprice from dealseported to them by brokeasd traders

in the forward marke({Argus) or based on deals conducted in the window (in the case of .Platts)
However movements on ICE futures Brent market can also be factored into the assessment.
Furthermore, spread values and EFPs could also be considénesl. oil reporting agencies oftegly on
information fromthe futures markettderive the price of Forwardrént especially at time when the
forward market is suffering from thin liquidity amsldominated by few deals

The cortract that links the futures Brent and the forward Breithe Exchange for Physicals (EFPs). Oil

PRAs have increasingly relied on EERo derive the Forward Brent price. These are often priced as
differential to theBrentfutures price. The Brent futures prices and the EFP for a particular month allow
the identification of the forward Brent price for that month. The formula can benatesas adding the

value of EFP in a particular month (say July) as assessed by the oil reporting agency or generated by the
futures exchanges to the closing price of the July coritrdbe futures markete.

Forward Brent (July) = Futures Price (JulyEFP(July)

Havingderived theprice level for Forward Brent, the next step is to derive the pric®atedBrent. As
discussed above, the pricel@dtedBrent is important to the oil price discovery process as it is considered
as the spot market for Breand should closely reflect the physical conditions in the oil market. As in the
case of Forward Brent however, the pricdDattedBrent needs to be identified with the help of another
layer: the OTC market of Contract for Differences (CFO%)e CFD albws us to derive the Forward
DatedBrent using the following formula

ForwardDatedBrent = CFD plus Second Month Forward

Given that CFDs areeported for eight weeks aheddhe ForwardDatedBrent canbe derived for 8
weeks into future which give us thiiEorward Date Brent CuréeFor each of the weeks, the price of
DatedBrentBFOE sways is reported.

Based on the derived ForwaBhtedBrent Curve it is possible to calculate the average of the Forward
DatedBrent from day 10 talay21. These days are @hores assessed for physical delivefpr instance,

if today is21% May, the 10-21 day cargoes refer &' -17" June Argus reporst h i s Anscipated e 6
Dated Average for the 121 days B r w awhité dPlatts usethe termdNorth SeaDatedStripp or t he
0 F o r daedRIr e ihegearereported asn outright price

Since BFOE is comprised of four different crudes, these blefdsdividual crudesoften trade as
differentials to the 121 average of the ForwaildatedBrent or North SeaDated Strip. Based on an

0 An alternative way to understand the equation abot@dsthroughthe aboveexample. Bybuying a Forward
contract and CFQghe trader isble to locktodaythe price forDatedBrentfor deliveryat a certain time in the
future.

™ In essence CFDs can be traded for any week that is needed to trade, but are only repewedKsraBead.
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assessment of these differentitisough MOC process or observed deilss possible to calculate the
price of DatedBrentBFOE orDatedNorth Sea Ligh{(Platts) or Agus North Se#®ated(Argus)for the
day.”” Specifically, the price obatedBrent will settle on the most competitive crude among the BFOE
combinatiorwhich is usually Fortie&®

The above discussion implies that during the last three decades the Brent market has evolved into a
complex structure consisting of set of intekied markets which lie at the heart of the international oil
pricing system. The Brent market is mu#tiyered with the various layers being strongly interconnected

by the process of arbitrage. Thus when referring to Brent, it is important to specifBrehnatis being

referred to:Dated Brent, 21Day Brent, Brent futures, Brent CFDs or even to Brent altogether as the
continuous decline in the physical liquidity meant the BBlahd has become less important in the North

Sea physical complex. These layarsl links are central for the price discovery process as identifying the

oil price relies heavily on information derived from the financial layers. The implications of these
linkages on the oil price formation process are discussed in details in Section 8

2 Alternatively, one can take a simple average efftur crudes whichwouldrelst i n Pl attsd North S
3 As an example, on May 25, 2010, North Sea Dated Strip was priced at883143 This value was derived from

the Dated Brent Swap based on the average-atll@indow. Each of the four crudes is priced as a differential to

the forward Dated Brent. On M&pb, 2010, Brent was priced @.11+/0.09; Forties at0.56/0.55, Oseberg at

0.36/0.38 and Ekofisk at 0.16/0.18. These differentials are obtained from concluded deals and failing that on bids

and offers. Since Forties is the most competitive crude, étedBrent/BFOE is obtained by applying the Forties

differential. Specifically Dated Brent/BFOE=North Sea Dated Strip (688L34) + Differential {0.56+0.55) =

67.5767.59.
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6. The US Benchmarks

West Texas Intermediate (M) is the main benchmark used for pricing oil imports into the US, the

w o r lladgéssoil consumerMore crude oil is pricedff the Brent complexbut the Light Sweet Crude

Oil FuturesContract which isbased on WTI} is one ofthe most actively traded commodity futgr

contract While WTI is the most widely known US crude stream, other crude streams exist alongside

WTI. One such is the Light Louisiana Sweet (LLS) crude which has become the local adnébm

sweet crude in the US Gulf Coast. Other important streams include t@ulfSoast Sour and Medium

crudes such as Mars and Poseidon (produced offshore Louisiana) and Southern Green Canyon (produced
offshore Texas). On the basis of transactionthese three crude streams, Argus derives ASCI. Platts
publishes a similar index known as Americads Crud
grades: Mars, Poseidon, SGC and Thunder Horse (produced offshore Louisiana).

The Physical Base for US Benchmarks

The US constitutes the largest oiarket in the world. In 2009JS consumption accounted for almost a
guater of global consumption. THdS is also an important prodercits production reaching.3 million
b/d or abouts% of the globalproductionin 2009 The US is also an important refining centre with a
operable refining capacity exceeding 17 million b/d in 2009

Central to understanding the physical base of Uus
Di str i ct sdgonaldefiniivBs) The US is divided intive regions or PADDs aseen from the

map below. The most important district in terms of production is PADWkre in 2009 it produced

more than 3 mil | i graductoid ab.3onillion b/d(Bee Table &elow) BADDCIl is

alsothe most important refining centre in the ,W8th refining operable capacity of around 8.5 million

b/d accounting for almost half of operable refining capacity in th€4¢8 Tabl®).

Figure 12: US PADDS
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" The Light Sweet Crude Oiluurescontractis also referred to as the Wilitures contract.
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Table 8: US Oil Production by District

2004 2005 2006 2007 2008 2009

u.Ss. 5,419 5,178 5,102 5,064 4,950 5,361

PADD 1

(East Coast) 19 23 22 21 21 18

PADD 2

(Midwest) 435 443 458 470 538 591
Kansas 93 93 98 100 108 108
North Dakota 85 98 109 123 172 218
Oklahoma 171 170 172 167 175 184

PADD 3

Gulf Coast) 3,016 2,804 2,838 2,828 2,699 3,121
Louisiana 228 207 202 210 199 189
Texas 1,073 1,062 1,088 1,087 1,087 1,106
Federal

Offshore

(PADD 3) 1,453 1,282 1,299 1,277 1,152 1,559

PADD 4

(Rocky

Mountain) 309 340 357 361 357 357

Wyoming 141 141 145 148 145 141

PADD 5

(West Coast) 1,640 1,569 1,426 1,385 1,336 1,274
Alaska 908 864 741 722 683 645
North Slope 886 845 724 707 670 638
California 656 631 612 594 586 567

Source: EIA Website

Table 9: Operable Refining Capacity by District

2004 2005 2006 2007 2008 2009

u.S. 16,974 17,196 17,385 17,450 17,607 17,678
PADD 1 1,736 1,717 1,713 1,720 1,722 1,723
PADD 2 3,526 3,569 3,583 3,595 3,670 3,672
PADD 3 7,967 8,159 8,318 8,349 8,416 8,440
PADD 4 582 589 596 598 605 622
PADD 5 3,164 3,162 3,175 3,187 3,195 3,222

Source: EIA Website

While PADD III constitutes the majqroduction and refining centre the US, PADD Il assumes apal
importance as it is the main centre twude oilstorage and the delivery poiat theexpiration ofthe
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Light Sweet Crude Oil Futures contraCushing Oklahomaocated in PADD llis a gahering hub wih
large storage facilities: agstimatedperable crude storage capacity of 4%iBion barrels and nameplate
storage capacity of 55 million barrélsPADD Il itself can be divided into two sub regions: the
Midcontinent and the MidwesP(rvin and Gertz, 2010). Cushing is located in the Midcontinent. It
collects crude oil fromTexas, surrounding Oklahoma andther imported crude.lt links to major
refineries centres both in the Midcontinent, thighlwest (PADD Il) and PADD Il througla canplexset

of pipelines™ Historically, therefineriesin the Midcontinent relied on domestic cruder their runs
However, with the decline in domestic production, refies in the Midcontinent increas#tkir reliance

on foreign imports and Canadian deidelivered into Cushingnd the broader regioA similar picture
also emergedor the Midwes$ where historically it haselied heavily on domestic production. However,
giventhe decline in production and its proximity to Canada, Canadian crutkdstarisein importance
displacing domestic production and imports from outside Canada, awhecidis likely to continueAs
seen inTable 10 below, in 2009 Canadian imports accounted for 90% of total oil imports into PADD I
In contrast, efineriesin PADD Il have access to a wide variety of crude oil wiffishore importdrom
OPECconstituting the bulk of total iports

Table 10: Total Imports by District from OPEC and Canada (Million b/d)

2004 2005 2006 2007 2008 2009
PADDL1 (Total) 1,549 1,605 1,497 1,495 1,421 1,244
OPEC 764 893 844 936 807 587
Canada 197 215 210 263 260 215
PADD 2 (Total) 1,584 1,516 1,514 1,497 1,517 1,407
OPEC 370 323 300 345 297 154
Canada 1,054 1,039 1,150 1,125 1,176 1,222
PADD 3 (Total) 5,768 5,676 5,656 5,611 5,375 5,090
OPEC 3,448 3,131 3,147 3,533 3,521 3,013
Canada 18 20 59 96 106 126
PADD 4 (Total) 260 271 278 278 264 232
Canada 260 271 278 278 264 232
PADD 5 (Total) 926 1,057 1,173 1,149 1,206 1,040
OPEC 460 469 493 574 790 601
Canada 87 88 105 126 151 148

Source: EIA

Although a wide variety of crude dalis produced inthe US, WTlassimesspecial importancén the
global oiland financialmarkes sinceWTI underlies thd.ight Sweet Crude Oilutures contact one of
the largest traded commodity futures contrdictshould be notedhoweverthoughthat trade around
Cushing, and a forward market around that trade, existed ptiloe testablishment dhe futures market

> Storageoperators keep 41pc of tank space for their own use and lease 59pc to third parties. Plains and Magellan

plan to add a combined 8.25mn bl of new storage at Cushing nextSgmrArgus Global Markets (2010), EIA
Reveals Cushop Tank, 6 December
" For details see Purvin and Gertz, 2010.
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That forward market existed in parallel to the futures market through the late 80s and eatigv@®zer,
unlike the Brent marketas futures volumes grewt eventually eliminated the need for the forward
market. Thiforward market was knows as tB&TI Cash Markéi Its last vestige exists now only in the
3 days between futures expiry and pipeline scheduling on thef28achmonth discussed in details
below.

WTI is a blendof crude oil produced in thigelds of Texas, NewMexico, Oklahoma and Kansas. It is a
pipeline crude andeliveries are made at the end of the pipeline system in Cushing, Oklaheinahe
case of Brent, the WTI market is alsloaracterise by a large number of independent producers who sell
their cruck oil to large number of gathererslowever, unlikeBrent which is waterbornecrude, WTI is
pipeline crude and thus sibject toproblems oflogistical and storage bottlenecl&rent is exportable
which makes it more flexibland more responsivi® trading conditions in the Westerndrhiphere
Furthermoreas discussed later in this secti®Tl can show serious dislocatiofiem othermarketsin
some occasionseducing its attractiveness as a gldibahchmarlor even as &S benchmark.

The Layers and Financial Instruments of WTI

Very few layers emerged around the WTI, the most important of which are the fahgd@ptioncontract

and OTC derivativesThe Light Sweet Crude Oil Futures contract has been trading on the New York
Mercantile Exchange (aw part of the CME Groupyince 1983 Figure 13 below shows the monthly
averags of volumes traded of the Light Sweet Crude Oil Futures Conftpa¢he last 15 year8etween
1995 and 201@anuarySeptember)the monthly volumes of traded contragrew atan averge annual

rate of 15%. Asseen from the graph below, the increaséraded volumeéietween 2006 and 2010 has
been phenomenal with tleeerage annugrowth rate duringhe period2007 and 2010 reaching 27%. In
201Q the monthly average volume exced 14 million contracts or 14 billion barrels. On a daily basis
this amounts to more than 475 million barrels of oil, around 6stithe size of thelaily global oil
production.Most of the trading takes place througte electronicplatform known as GIOBEX) which
provides ease of accessoin virtually anywhere in the worldimost 24 hours a day wide range of
players are attded to the futures market includiongmmercial enterprises such as producers, marketers,
traders as well as speculators and variety of financial investonsastinstitutionadnd index investors.

Figure 13: Monthly averages of volumes traded of the Light Swet Crude Oil Futures Contract
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Unlike the Brent futures contrafivhere delivery is elective via the EFP mechanjsimg Light Sweet

Crude Oil Futures contrae fully physicallydelivered for every contract left open at expiry by default

It specifies 1,000 barrels of WTI to be delivered at Cushing, Oklahoma. The contract also allows the
delivery of domestic types of crude (Low Sweet Mix, New Mexican Sweet, North Texas Sweet,
Oklahoma Sweet, and South Texas Sweet) and foreign types of crude (Brent Blend, Nigerian Bonny
Light and Qua Iboe Norwegian Oseberg Blend and Colombian Cusiana) against the futures contract. It is
important to note though that only a small percentage ofdheme traded is physically settled with most

of the physical settlement occurritigrough the EFP mechanism. EFP provides a more flexible way to
arrange physical delivery as it allows traders to agree on the location, grade type, and the trading partner.
Crude oil futures contracts are traded for up to nine years forward. However, liquidity tends to decline
sharply for &r away contracts (see Figure).1Bor instance, on October 19, 2010 the bulk of the trading
activity concentrated on the December 20a&6tact. There is some liquidity up to one year ahead, but as

we move towards the back end of the futures curve, liquidity tends to decline sharply. For instance, on

October 19, 2010, the traded volume of December 2017 and December 2018 contracts3&t@odl &
contracts respectively.

Figure 14:Liquidity at Different Segments of the Futures Curve (October 19, 2010)
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In addition to the futuresna option contracts, a grougd OTC financial instruments link to the WTI
complex allowing participants to usmore cutomised instruments than those available in the futures
market.As discussed in the case of Breatlarge fraction of OTC dealgked to WTI are using the
clearirg facilities ofthe CME Groupor ICE The CME groupgists more than 9@©TC financid contracts

for crude oiltha are cleared on itexchange. @ntractssuch ashe WTFBrent (ICE) Calendar Swap

Futures and the WTI Calendar Swap Futures are more custoarskare traded OTC bt cleared
through the exchange.

The Price Discovery Process in the US Market

Unlike the Brent market, trading in the US pipeline market is of smaller volumes typiaaliycda30,000
barrels compared to0®,000 barrelsn the Brent meket. Trade in small volumes$as increasedthe
diversity and numbenof playerswho find it easier to obtain the necessary credit and storage fadiities
participate in the US marketurthermore, the US market has maintained its liquidity despite thiealec
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in physical production and consolidation within the indusliny2009 the combinedpotmarket traded
volumefor twelve US domestic gradé®r the month of Aprj stood aimore than B mb/d”’ (see Figure
15) whichis much hgher than other benchmarks including BF@Hpan and Dubai.

Figure 15: Spot Market Traded Volumes (b/d) (April 2009 Trade Month)
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Source:Argus (2009, GArgus US Crude Prices Explainig@4 September

Most of those crudes importéadto the US and sold in thgpot market are linked to WMith some
exceptions such asaq, Kuwait andS a u d i Ar a b thea@Sswhichaaie dinked tocASC§ome

imports from West Africa anche North Sea which are linked atedBrent and some Camban East

Coast crudes whichlso link toDatedBrert. While producers still use théassessdibrices of WTI in

their pricing formula, those assessments are often made as a differential to the settlement price in the
futures marketln other words, it isthe futures markahatses the price level whilgassessdipricesby

oil price reporting agenciest the differentials.

The physicabelivery mechanisms complicate the price assessment protéss futures market, trading

in the current deliverynonth expires on the third business day prior to the twiéftiycalendar day of

the month preceding the delivery month. For instance, the MalfidHutures contracexpires onthe 22°

of February.Under the terms of the futures contract, delivery sthdned made at any pipeline or storage
facility in Cushing, Oklahoma and must take place no earlier than the first calendar day of the delivery
month (March) and no later than the last calendar day of the delivery month (March). At expiration, three
busines days are needddr pipeline schedulingo organise thephysical delivery in MarchThe three

day window between the exmtion of the monthly NYMEX WTI contract and the deadline for
completingthe shipping arrangements (i.e. between th& 2hd 2%' of February in our example) is
known as the roll period. During this periade March WTI futures contract has already expired while
the spot(physical)month is still Marc{® To derive thespotprice of WTI March,PRAsassess the cash

roll which is the cost of rolling a contract forward into the next month without delivering ofhis
transaction can also simply be a pureisale of current month supplhalued at an EFP to next month
futures.On the 28 of February, the physical front month becomgsil which can then be linked to the

April WTI futures contract.

" Argus (2009 ,Argiis US Crude Prices Explaiied 24 September .
®1n our example, the physical month exteril our example from ZBJanuanthrough February 25
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Historically, a large number of independent producers used to sell their crude oil to gatherers based on
WTI posting plus (FPlus), which is the sum of the wellhead posted prices plus dels@sts into
Cushing Nowadaysthe P-Plus market is widely used witits sister market, the differential tdymex
Calendar Monthly Aveage(CMA) market The PPlus market used the Koch posting only as a basis up
until about 3 years ago when Koch stoppedblishing that. Now companies tend to transact versus the
ConocoPhillips posting. The value that the differential to Posting2l®) represents is the value for
delivery into Cushing in the current calendar month, assuming a certainocogive the baels to
Cushing ConocoPhillips is known to use the Nymex settat price, adjusted by the cost of moving the
barrel to Cushingto set the price of the posting. This way the CMA an®ldd markets are
mathematically connected and never too far out oftsymisation The CMAmarket has been gaining
liquidity and is increasingly being used to value prompt crude oil in thétlisSthe most active market in

terms ofvolumes of spot tradas seen from Figure 1B is important to note that CMA is an exson to

the futures market. The CMA market does not trade price levels, but often trades at a differential to the
WTI futures contract settlement pri@@MA and RPlus have replaced the WTI Cash WindGw.

Plattsuses its window to assess WTI differential to CMAd other domestic cruded/hile the CMA
market is quite liquidwith large and digrse number of playerthe percentage of transactions the

P | a windswdis only a small fraction of total transactiaisring the day® In June 2007 for instance,

totd window trade amounted only @ of entire day trade observed by Argus. For all US crudes, total
window trade amounted to 2.4% of all spot trid®ome crude streams such as Mars show 19 days of no
trade h June 2007 and prices were assessed based on bids and’dftethermore, dspite the diversity

of players in the market, thgegree of concentration in the window is quite high veittew players
dominating the trading activi§. Given these concerns and the fact the Cllfricedas a differential to

the price in the futures marketit is suprising that producers do nanore widelyuse futures prices
directly into their pricing formul&* The WTI futurescontract is a physical one and the price of the
futures contract converges to the spot price at the expiration of the contract. Hence, in the case of WTI,
the use of the futures price instead of assessed prices in the pricing formulaenakeiliittle diference.

The depth and the high liquidity of the futures market surrounding WTI and the diversity of its market
participants should incentivise buyers and sellersise the futures price in their fioula pricing. In
practice there is some evidence thhetfrontmonth WTI futures price can exhibit high volatility around

the expiry dte in some instances, which mggrtly explain the preference sbmetraders to stick to
assessed WTI priceBurthermoreboth the PPlus and CMA are means of valuing WTatlis one month
prompter than the promptest futareontract.

WTI: The Broken Benchmark?

It hasbeen reognised that the links between the WTI benchmark and oil prices in international markets
can be at times dictated by infrastructure logisticghe pat, tte main logistical bottleneck has besow

to get enough oil into Cushing@klahoma In many instanceghis resited in dislocations with WTI
rising tohigh levels compared twither international benchmarks such as Brent. The problem has recently
been reversed. We the ability to get oil into Cushing has increasedinly through higher Canadian
imports the ability to shift this oil out of the region and to provide a relief vabwveClushing is much
more constrained athe storing in Cushing isnaccessible by tanker or barges with few-ftawing

" The WTI Cash Window, which was/is a Platts mechanism for setting the price of WTI at 3:15 EST after the close
of the Nymex at 2:30 EST, has not traded for about 3 years. It is no longer an operative index because very few
companies use it for price refeice.

®Argus Global Markets (
8Argus, fAState of the M
8 bid.

% Ipid.

8|t is important to note though that many companies do use the NYMEX settlement as a pricing index.

2007), ALiquidity and Diversity
arket Report: US Domestic Crude:{
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pipelines especially southbound towards the US Gulf major refining celntrgome occasions, thigs
led to a largethan expected buileup of crude oil inventories in Cushindror instance,n 2007,due to
logistical bottlenecks, there was a large buifd of inventories a a resultof which the WTI price
disconnected not only from the rest of the world, but also from other US redio2608, the buileip of

inventories in Cushing due to a deemtamgo and reduction in demamtuced by the credit crunch
caused a major dislocation of WiFfbm the rest of the world

Given themajorrole that WTI playsn the pricing of USdomestic crudeimported oil into the U&nd

global financial marketghe price effects of such logisticalditienecks are widespread. First, dislocations
result in widetime spreads as reflected in the large differential between nearby contracts and further away
contractsas seen in Figure ligelow. For instance, in January 20@®% spreadetween a twelveaveek

ahead contract and prompt WTI reached close twiBimplications on inventory accumulation.

Figure 16. Spread between WTI12-weeks Aheadand prompt WTI ($/Barrel)

+10.00
+8.00 A
+6.00 ’
g ~A N\ | V\/\
+2.00 '\-AV., VA
-2.00 AN M/
L4 V u
-4.00
-6.00
[a2) [42) 7o) n O (o) 0] @ O o O
2285358885388888885558888883
T 3 0 8 B O 8 B OIS B LIS 8 0F8 8 6 5 6 8 G & O G

Source: Oil Market Intelligence

Dislocations also have the effect of decoupling the price of WTI from that of Brent, as reflected in the
large price differential between the two international benchmg&e Figure 1)/ For instance, in
February 2009, thdifferential exceeded the &arrelmark. Similar episodes occurred in May and June

of 2007. Such behaviar in price differentials however does not imply that the IWifarket is not
reflecting fundamentalsOn the contrary, price movements are efficiemdflecting the local supply
demand conditions in Cushing, Oklahoma. The main problem is that when local conditions become
dominant, the WTI price can no longer reflect the swg@gand balance in théS or in the world and

thus no longeact as a usefuinternational benchmark for pricing crude oil for the rest of the wdtrld.

has also become less usedala means of pricing crude in other k@gions such as the Gulf coast
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Figure 17: WTI -BRENT Price Differential ($/Barrel)
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Most Latin American producéfsand until recently also some Middle East producers Mg€! in their
pricing formulain longterm contractsin 2010, Saudi Arabia decided to shift to an alternative index
known as the Argus Sour Crude Index (ASCI) for its US s&lewiait and Iragsoonfollowed suit. ASCI

is calculated on the basis of tradetimee U.S. Gulf of Mexico grades: Mars, Poseidon and Southern
Green Canyon. Unlik®VTl and LLS which are sweet aright, the ASCI benchmark is a medium sour
index. These sour crudes also do seem to suffer from infrastructugroblemsand the occasional
logistic bottlenecks that affect WTalthoughdisruptions could take placs they exposed to potential
hurricares, as Hurricanes Rita and Ivan illustrafElgeir physical bases have benefited from the increased
production in the Gulf of Mexico and as a result the volume of spot trade in the underlying crudes is
sizeabé. It is important to note that like other IddaS benchmarksASCI is linked to WTI and currently
trades as differential to WTI. In a way, tB&TI Nymex price is the fixed price basis for the indard

thus ASCI is not intendedo replace WTI as fixed price but instead works in conjunction witierot
markets to provide a tool for valuing sour crude at the Gulf @¢asgus, 20103). This explains why
newly listedderivatives instruments sh as futures, options and over tminter (OTC) around ASGid

not gain any liquidityas most of thé@edging can be donesing the WTI contrac®

®Mexicodos formula for sal estntapinclude the dii Af morethanoneh mor e c o1
reference crude (WTI, ANS, West Texas Sour (WTLJht Louisiana Sweet (LLS), Dated Breartd may be linked

to fuel prices.

8 Another potential reason as to why ASClI OTC has not gained volume is because the users of the
Saudi/Kuwaiti/lragi crude are also often producers of the ASCI grades and as sudrehaternally hedged

through their own activities.
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7. The Dubai-OmanMarket

Currently most cargoes from the Gulf to Asia are priced against Dubai or Oman or combination of these
crudeswhere aound 13.1 mb/d or 94% of Gulf exports destined to Asia are pricechdf RIs 6 assessm
of Dubai/Oman (Leaver, 2010)Vith oil starting toflow from East Siberia to Asian 2009through the

East SiberidPacific Ocean Pipeline (ESPOJne could arguethddu b ai 6s r ol e has now
Russiaas ESPO currently trades aslifierential to DubaiDubai became the main price marker for the

Gulf regionby defaultin the mid 1980s when was one of the f& Gulf crudesavailable for sale on the

spot market Also unlike other countries ithe Gulf such as Iran, Kuwait, andusii Arabia, until very
recentlyDubai allowed oil companies to owaquity in Dubaiproduction. Up until April 2007, the major
producing offshore oil fields of Fateh, SouthWest Fateh, Rashid, and Falah were operated by the Dubai
Petroleum Company (DPC), a whobwned subsidiary of Conoédehillips. DPC acted on the behalf of

the DPC/Duli Marine Areas Limiteda consortium comprised of ConcBillips (32.65%), Total
(27.5%), Repsol YPF (25%), RWE Dea (10%), and Wintershall (5%). In April 2007, the conceasion w
passedon toa new company, the Dubai Petroleum Establishment (D&H)00% government owned
company whilethe operatios of the offshorefields were passed to Petrofac which acis the behalf of

DPE. The Dubai market emerged around 1984 when thetspdé in Arabian Light declimeand then
ceasedo exist. When the Dubai market first emerged, few trading companies participated in this market
with little volume of trading taking place. This however changed during the periodlP835~xhen many
Japanes&radinghouses and Wall Street refisestarted enteringhe marketThe major impetus came in

1988 when key OPEC countries abandoned the administered pricing system and started pricing their
crude export to Asia othe basis of the Dubai crud®ver ashort period of time, Dubabecame
responsible for pricing millions of barrels on a daily basis and the Dubai market became known as the
@rent of the Easi(Horsnell and Mabro, 1993).

Dubai is no the only benchmark used for pricing cargoes in or debtiodsia-Pacific. Malaysia and

I ndonesia set their own official s e-averaga of prigeg | c e s .
assessments by panel Asia Petroleum Price Index (ARR)RHactor premium which is determinbgt

the national oil corpany Petronas. Indonesia sells its cargoes on the basislotionesian Crude Price

(ICP) which is based on a monthly average of daily spot price assessM#ilis some cargoes are

priced as a differential to Indonesian Minas and Malaysian Tapis, lleesbmarks have fallen in favour

with Asian traders. Since APPI and ICP are often used to price sweet crudes, trading against Dated Brent
for sweet crudes has been on the incréas&sia, a trend which is likely to consolidate as the physical
liquidity of the key Asian benchmarks Tapis and Minas continues to decline. This should be of concern to
producers and consumers as the Dated Brent benchmark may not necessarily be fully reflective of
supply/demand fundamentals in East of Suez markets. Abu Dhahr, &t Oman alsset their own

official selling prices. The former two countries set their OSP retroactivdy instance, the OSP
announced in October refers to cargoes that have already been loaded in Sefdtennéiect more
accurately marketonditions, spot cargoésaded in October or November aiten traded adifferentials

to OSP. Dubai and Oman shifteflom a retroactive pricing system to a forward pricing systesed o

the DME Oman Futures contract. The pricing off the DME contiaetever stillcomprise only a small
percentagef Gulf crude exports to Asia.

The Physical Base of Dubai and Oman

In the early stages of the current oil pricing system, Dubai benchmark only included crude oil produced in
Dubaib s f The Vollirme of Dbai crude production has dropped from a peak of 400,000 b/d in the
period 19907195 t o un themdudié hovéeifglarolnd@00 b/din 20M@.4 , Wi
there are abolgix cargoes of Dubai available for trade in every mdi@ee Fgure 18. The mostrecent
(unofficiall) f i gur es suggest that Dubai 6s produlessthamn may
four cargoes a month witfew of these cargoesold under longerm contractsThus, though Dubai

cargoes may be offered sporadicatiy the spot market for sale, it rarely if ever does trades
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government 6s deci si on rino2007 alsm meant thatidai hohomgerosatisfiesc o n c e s

the ownerstp diversification criterion.Thelow volumes of production andhin tradingactivity rendetthe
process of price discovery on the basis of physical transactions not always féasildense, Dubai has
turned into a brand or index which represensour basket of mid sour gradés.

The rapid decline in Dubai outputas increaskthe importance of Oman in pricing crude oiltlre East
of Suez. Oman has sonoé the characteristics to enable it to play the rola beEnchmarksuch as the
volume of physical liquidity In 2009, Omani crude oil production react&i®b,000 b/d compared to an
average of 760,000 b/d in 199095. Theproduction is not subject to OPEC quotassOman is not a
member of OPE@nd there are no deénation restrictiongOn the other hand)mani crude oil production
is almost totally contrééd by PDQ an upstream operating company which is responsible to all the equity
producers for optimising production and delivery through Mina Al F&PRD is owned by the Omani
government (60%), Shell (34%), Total (4%) and Partex (2%). This strucasremained stable since
1977. There is an array of foreign and private domestic oil compaqiegating outside PD(but these
constitute a small shadd total oil output. In 2009, PD@ccounted for more than @of the county 6 s
total crude oil productio.

Figure 18: Dubai and Oman Crude Production Estimates (thousand barrels per day)
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Source: Leaver, T. (2010), DMB8man: Transparent Pricing and Effective Risk Management in a New Era,
Presentation at the Asia Oil and Gasnference, Kuala Lumpur, June.

The Financial Layers of Dubai

Unlike Brent, very few financidhyershaveemerged around Dubai. Attempts to launch a Dubai futures
contracs in Londonand Singaporevere made in the early 1990s, but such attempts didsooteed
Instead, the informal forward Dubai market remained at th&e@h the Dubai complex. In thealy
stagesof its developmentproducers with entittement to production used to place their cargoes in the
forward market Being a waterborne crud®ubai sharedmany of the features of the forwardrént
market with some institutional differenceach as the process ndmination,the announcement ohe
loading schedule, and tlderation of thebook-out procesgfor details see Horsnell and Mabro, BR9

87 One observeargues that the actual production or even rexistent of Dubai crude aigs irrelevant. What is of
relevance is that by buying the Dubai brand or index one can obtain physical oil and by selling the Dubai index one
has the obligation to deliver physical oil.
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Currently, he two most important layers surrounding the Dubai market are the Brent/Dubai Exchange of
Futuresfor Swaps (EFS) and the Dubatermonth swaps markets. The Brent/Dubai EFS is similar to the
EFP discussed above but where a trader canaeBrent futures position to a forward month Dubai Swap
plus a quality premium spreadlhis market allows traders to convert their Dubai price exposure into a
Brent price exposure which is easier to manage given the high liquidity of the Brent futukes. As in

the case of an EFP, the EFS is reported as a differential to the price of ICEItBrast.not possible to
obtain data on EFS volumes, but sources estimate that the volumes eDBbantEFS and BrerDubai
swaps in total are about 1,6@@00 Ids on an average d&y.e. about 1million-2 million b/d) and can
easily exceed 2,000 lots om relatively busy day.The Dubai ntermonth swapreflects the price
differential between two swaps and thHadifferent from cash spreads allows trades to hedge their
position from one month to the nexXdubai htermonth swapsare actively tradedin London and
Singaporeandare central to theetermination of the forward Dubai pricBhe actual volumes of inter
month Dubais also not availablebut traders reckorthat about 2,000 lots of Dubai swaps (which
includes Dubai outright swaps and inteonth Dubai swapsydde on an average da@ther sources
suggest a highreestimate with the volume of total Dubai swahe( swap leg of BrarDubai and
intermonth combined) in the range 0010000 lots per day of whicaround 60% is cleared by ICE or
CME. The participants in these markets are quite divekpart from some Japanese refinghe main
players include banks (Merrill Lynch BoA, JP Morgan, kfam Stanley, Societe Generale), refiners (BP,
Shell), trading firms (Mercuria, Vitol) and Japanese firms (Mitsui, Sumitomo).

Since 1989spread deals iBrentDubai and intemonth Dubai differentials have dominated trading
activity. As seen from Figuré&9, while in 1986 outright deals constituted the bulk of the deals in Dubai,
by 1989 thesdvad declined to low levelsBy 1991 spread deals constituted around 95% of the total
number of deals in Dubai with the Brebtibai tradesgplaying a central rolenl 1991 BrentDubai trades
accounted for one third of the liquidity and half of the concluded deals with the Brent market providing
the Dubai market with the bulk of itBquidity. Given the links with the Brent market, Horsnell and
Mabro (1993)rgue thatDubai has become close to being little more than another Bremtraddrked

Figure 19: Spread Deals as a Percentage of Total Number of Dubai Deals
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The Price Discovery Process in the Dubai Market

The twomainoil pricing reportingagencies Platts and Argtdlow very different methodologies in their
assessment of the Dubai prishich an many occasions may result in different Dubai pri€®ger the
years, the declining proditicn of Dubai has pushed Plattssearch for some alternatives to maintain the
viability of Dubai as aglobal benchmark. In 2001, it allowed the delivery ©man aginst Dubai
contracts.In 2004, Platts introduced mechanism known athe partials mechanism, to counteract the
probl em of D u b &iTHe partial® merahismdhasi thee ieffegt of slicirayDubaicargo(as
well as Omanjnto small parcels that céve traded. ie smallest trading unit was set at 25,000 barrels.
Since operators do not allotlie sale of cargoes of that volume,hiasmeant that a sellesf a partial
contract is noaible to meet his contractual obligation. Thus, delivery will onlypifche buyer has been
able totrade 19 partials totalling 475,000 barreligh a single counterparf§ Any traded amount less
than 475,000 barrels is not deliverable and should be cash settled (Platts® Z0843. allows forthe
delivery of Omani crud oil or Upper Zakum against Dubai in case of physical convergence of the
contract In other words, the buydras to accept the delivery of a usually high&lue of anOman cargo

or an Upper Zakum against the Dubai contrébe addition oOmanhas created problems of its owim

the DubaiOman benchmark, Oman crude has loselfur content and higher gravity than the Dubai
crude.ln some periods depending on the relative demand and supply for the varioustbreugeise gap
between the two pes of cruddends to wden. As seen ifrigure 20 the differential is quite variable
reaching more than $1.50 in some occasidssa result of thiglivergence, many observers have called

for the inclusion of another type of cruitethe Dubai assessmemocess which is closer to Dubai than
is to Oman®*

Figure 20. Oman-Dubai Spread ($/Barrel)
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Source: Oil Market Intelligence

The price of Dubai is assessed based¢arcluded deals gfartialsin the Plattswindow, failing thaton
bid and offers and failing that on information from the swap markets surrounding. Dtibai despite
the fact that NOCs ithe Gulfhave large physical liquidity which in principle allows them to set the oll

8 A market was developed in the 1980s to trade Brent partiaisitiuthe development of the Brent futures market,
the market became redundaBut trade in partials is still used by Platts to assess North Sea and Dubai crudes.
8 Thisis equivalent to a full 500,00Barrel cargo with an impliedperational tolerancef minus 5%.

9 settlement of cash differences that result from undeliverable partials uses the last price assessment of the trading
month.

1 The pricing of a crude off Dub@man requires setting two coefficients of adjustment (one off Dubai and one off
Oman) and then taking some average between the two coefficients.
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price, oil exporting countriehaveavoidedassuming this role, shifting the powter set the priceo few
tradersthat participate n t h e inéol.&tl éxpostingwountries do ngarticipate in thevindow;
they simply take Plattassessment of Dubai and use it in their pricing forniiis. ransfer ofthe pricing
discoveryrold o Pl att 6s wi ndow ac habd expostersada noant pobe seea n t
as influencingoil prices it is the markethat sets the oil price, and not oil exportgdm other handhis
transfer of powecreatessome sort of mistrust in theadingactivity in the Platts window

Initially, the shift topartial tradingin 2004 hasproduced enmuraging results, increasing the volume of
trading activityand hence improving the effasicy of pricediscovery reducing the bid/offer spreads, and
attracting new players to the markbtontepeque2005). However, in recent years, the liquidityhatt$
Dubai window has declined to a point whamly few deals are concludestlring a monti{Figure 2). In
many days, there is no execution of partial tradesfact, shce October 2008there has beemo
execution of partial trades in 50% of trading déysaver, 201Q)This however does not preclude Platts
from producing a value for Duhaivhich can be based on bids and offers and/or information from the
value of derivativesOnly a £w playerssuch asSietco,Vitol, Glenwmre,and Mercuriadominate the Platts
Dubaiwindow at any one dayon the sell side, large Asian refineries such as émand SK have been
dominant. The concentration thding activityin the hands of few players in tidatts partials market
has raised serious concerns that some traders by investing as little as in eba&g0partial contract
can influence the prieg of millions of barrelstraded everyday (Binks, 2005). However, market
participants who think that prices apeing manipulated by few playershave the incentive to enter
Platts wndow andexert theirinfluence on the price. Critics argue thrriers © entry can prevent such
an adjustment mechanidnom taking place

Figure 21: Dubai Partials Jan 2008- Nov 2010

250

200

150

100

50

0 |
January May September January May September January May September

Source: Platts

The waythat Argus derives the Dubai price sheds some light on the bekseen the various financial
layers surrounding bai Argusd approach for assessing Duhai based on deriving information from
various OTC markets, the most important of which is the Exchange for Swaps (EFS) and -tiheritiber
Dubaispread contract3.he EFS price is reported as a differential to the ICE Brent fttoetract. This
allows Argusto identify a fixed price for Dubai in a particular month referred to as the price of Dubai
Swap. But since Dubai is loaded two months ahead, the assessedf@igkai say in the month of
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December is the forward price of Dubai in February i.e. it is price for delivery of Dubai in the month of
February (call it)°®2. But buyers and sellers are interested in the price of Dubai in December. To derive
the price of Mibai in December, the information from the iAteonth Dubai spread market is used.
Specifically, the Januasflyebruary Dubai swap price differential is subtracted fromhich gives the

price of delivery of Dubai in January (callyit*® The JanuarDecemler Dubai swap price diffential is

next subtracted fromto give us the price of Dubai for the month of Deceniber.

Once the price of Dubai is identified, the derivation of the Oman price follows in a rather mechanical
way, mainly by exploiting informéion aboutDubairOman spreaddf Oman partials are traded in the
window, Platts uses the price of concluded deals or bids/offers to derive the Oman price. When this is not
feasible, the Oman value will be assesasig the Oma#fDubai swap spread®, a deivative contract
which trades the differential bet we eihe Commct 8s OSP
traded over thecounter and does not involve any physical delivériile DubaiOman swapprice
differential will thenbe used in a formulalvich links it to the value obubai Similarly, Argus assesses

the value of Oman by comparing the value of Oman whtit of Dubai. Argus first calculates the
differential to Dubai swaps and then adds it or subtracts it from Dubai outright swap to @ahahne
forward price.So currently, the assessment of Oman poigd°’RAsis a simple extension of the Dubai
market where the Dubai/Oman spread provides the necessary link.

The aboveprice derivation shows clearly that the Brent futuneaiket ses the price level while the EFS

and the intemonth Dubai spread market set frece differentials.These differentials are in tuused to

calculate a fixed price for Dubai. tnsense, the price of Dubai need not have a physical dimension. It can

be derived from the financial layers that have emerged around Dubai. This has raised some concerns as
&ealls to use swaps as pricing benchmarks for physicals are at best uninformed as swaps are derivatives of
the core physical instrumeBtgMontepeque, 2Ub). But this neglects the fact that liquidity iplatts

Dubawi aislow is thin. I n addition, the argument agai
swaps (CFDs) in identifying the price DlatedBrent. It is also inconsistent with the fabtiat at times

when no partials are trading, Platts has no alternative but to use the EFS to identify the Dubai price

Another concern is that unlike the WBtent differential which reflects the relative market conditions in
Europe and the USA, Horsnelhd Mabro (1993) argue that the BrEntbai differential does not usually

reflect the trading contibns of Asian markets except enme rare occasions such as the Iragi invasion of
Kuwait. In normal times, Dubai crude is more responsive to tragingitions in Europe and the WBan

the Far East. Specifically, the authors argue that the rebai differential reflects better the
relationship between prices of sweet and sour crudes. In support of this hypothesis, they argue that when
OPEC decides to cuydroduction, these cuts affect the production of heavy sour crudes. As a result, the
price of these crudes will strengthen relative to sweet crudes leading to the strengthening of Dubai prices
relative to BrentThe recent growth of the AsRacific marketand the wide entry of Asian players may

have changed these dynamics wifte DubaiBrent spreacturrently respondingnor e c¢cl osel y t o
trading conditions makingrentrelated cargoes either moattractive (small Brent premium) or less
attractive (lage Brent premium) to AsiRacific buyersbut this need further empirical investigation

Oman and its Financial Layers : A New Benchmark in the Making?

In June 2007, the Dubai Mercantile Exchange (DMEhched the Oman Crude Oil Futures Contract to
serveas a pricing benchmaidf Gulf exports to Asiand as a mechanism to improve risk management.
Figure22 below shows thelaily volume of DME Qnan futures contracts traded between J2@®7 and
September 2010The figuresuggedt that tre volume ofcontracts traded ikighly volatile, but remains

9 This is referred to as Dubai Third Forward Month.

% This is referred to as the Dubai Second Forward Month.

% This is referred to as the Dubai Swap First Month.

“Oman swap is a derivative of t hietheRabsance ofthds and sffars f@man a s
Oman swaps, Platts uses the information ftbenstructure of the Dubai forward curve for assessing Oman swaps
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relatively low.In 2009, the average daily volume of traded contracts amountdghtysimore than 2000
contracts,which is very low especially when comparedthe traded volume oWTI or Brent futures
contracts.

Figure 22 daily Volume of Traded DME Oman Crude Oil Futures Contract
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feature of the DME futuresontracts is thearge number of contracts that convefgiephysical delivery

in any given monthFigure23 below traces the evolution of the trading volume and open intereitefor
October 2010 Futures conttaduring the month of August. O81% August, 2010 the open interest
reached almost 21,000 contracts. This is equivalent tmiltibn barrels a moiit comprising more than

80% o f Omandés monthly crude oil production. By any
delivered through futuresontracs. For instancephysical delivery on theight Sweet Crude Oil Futures
contractexceeded four million barrels onbnce in January 1993lso in contrast with other benchmark
contracts, the open interest on the DME contract tends to increasati@eicexpiryapproachs ashown

in Figure 21 This represents an important anomaly and implies that the DME contract is sgaglpa

means to access physical Oman crude oil. This feature sets aside the DME contract from the other
successfuluturescontracts that have evolved around Brent and WTI
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Figure 23: Volume and Open Interest of the October 2010 Futures Contracts (Traded During
Month of August)
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The introduction of the DME contrattas changedthe pricing mechanism of Omani crudeom its
inception it was clear thaboth a retroactive official selling price (OS&)d futuresnarketrelated price
undermine the market function of price discovelyThus, it was a matter of time before Oman decided

to change its pricing from a retroactive pricing system to a forward pricing system based on the DME
contract.The OSP forOman crudeor physical deliveryis calculated as the arithmetic average of the
daly settlement prices over the month. For instance, the OSP for Oman crude for the month of June is
calculated as the arithmetic average of the daily settlement of price over the month of June for delivery in
two months i.e. in the month éfugust. The Geernment of Dubahasalsoceasd thepricing of its crude

oil sales off its current mechanism and iastetilises DME Omanfutures prices providing additional

boost to the contracDubai and Oman however have been the exceptorfar De s pi t e oDubai 6s
physicalliquidity, Platts Dubai/Oman ssessments are still the preferred phemchmarkusedin the

pricing formulafor exports to AsiaThis raises the questiavhy other Middle Eastern producers have not
been enthusiastic aboadopting the DME Oman Crude Oil Futuemntractas the basis of pricing crude

oil.

The futures market plays two important roles: price discovery and hedging/speculation or what is termed
as risk managementtiquidity is crucialfor the efficient performance of these twdunctions Physical
deliverability, which the DME tends to emphasize, is less impoiitaother wordsgdeliverability is not a
sufficient condition for the success of the DME Oman contract. In fact, physical deliverability can reduce
the chances of the success of a futures contract if market participants have doubts about the likely
performance of the delivery mechanism or if physical bottlenecks around delivery points result in some
serious dislocationalthough the extensive use of tbeMEG s phy si c al delivery mec
confidence in its performanceéNevertheless, nability to increasetrading liquidity while physical
deliverability continues to rise may undermine the contract as the risk of physical delivery tends to rise
especially for those players that are not interested in physical delivery in the first Ipliaee liquidity

persists, then the two functions of price discovery and risk management would be undermitteel an
contract would fail to attract the attentiohroarket participants.

% |n a retroactive pricingystem, the OSP applied to cargoes that have already been loaded. In a forward pricing
systemthe price for an oil shipment to be loaded say in May is determined two months before i.e. in March.
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Asian interest igrucial for the long term success of the contract as thePesi#fic region is the main

importer of Middle Eastern sourutle oil. However, big Asian refineries havé t so far shown
enthusiasm for the contrads to the finacial players/speculators, the DM#tures contract canpen

new opportunities for trading and risk management. But speculative and hedgirity adgtivnot be

attracted to a market with loliguidity. Market paticipants often prefer to trade only in the most liquid

markets. The recetaunch by CME of DME linked swap and option contracts is geared to providing new

risk management tools in the hope of attractingre financial playersand Asian refineries intohe

market While Gulf oil producers do not hedge their oil productionthe futures market, thelgave

interest in a sour futures contract for export pricing purposes. Low liquidity however is likely to
discourage the already very cautious Gulf oil expserfeom setting their crude price against the DME

futures contracts. So far, none of the big gulf producers such as Saudi Arabia, Kuwait, Qatar, and Iran
have shown much interest in the newly established sour futures contracts. However, tithere is
temptaion for some Gulf countries to shift part of the global oil trading activity to the region, which may

induce achangen some oi l export er s.0hee istalsattrond iatergstointlaer d s t h
success of the DME contract as evidenced byhmavy involvement of the CME Groapdthe various
stakeholder§’ Without this strong interesind support, the contract wouldveperhapdailed by now.

" The DME is goint venture between Tatwee tnember of Dubai Holding), Oman Investment Fund and CME
Group. Gobal financial institutions and energy trading firms such as Goldman Sachs, J.P. Morgan, Morgan Stanley,
Shell, Vitol and Concord Energy hasso taken equity stakes in the DME (Source: &Wercantile Exchange

Website).
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8. Assessment and Evaluation

Based on thabovedetailedanalysis 6the various benchmarksd their surrounding layers is possible
to drav some broad impletionswhich can be grouped as followthe physicalifuidity of benchmarks
the newdynamics of oil trade flows and isplications on pricindbenchmarksthe nature of players in
the market the linkages between péical and financial layers; the process of pracustmat; and
transparency in oil markets

Physical Liquidity of Benchmarks

An interesting feature of the current oil pricing systenth markets with relativeJow volumes of
productionsuch as WTI, Brent, and Dub@manset the oil price for marketsith muchhigher volumes

of productionin the Gulf and elsewheiia the world Despite the high level of volumes of production in
the Gulf thesemarketsremainilliquid, as there arémited volumes ofspot trading, no forwards or swaps
(apart from Dubai)no liquid futures marketand destination restrictions which prevemttrading in
chains Furthermore, these markets are characteriséddyof equitydiversification.

While adequate physical liquiditg not a sufficient condition for the emergence of bencksyat is a
necessary condition f eerm saccgssSdme bbsegverdtave alguadthadtida s | o
principle, there is not a certain léva production below which the integrity of the market is threatened.
Before its substitution by WTI, the Alaskan North Slope (ANS) continued to generate market prices
although the physical base was very narrow. The prices were derived completely fpoiceaiéporting
agenciesd assessments of tradersd perculgradeimns abo
cargoes.This argumenhoweveris uncorwincing because confidee is unlikelyto survive for long in
markes with low physicaliquidity.”® As markets become thinner and thinrteg price discovery process
becomes more difficulis oil reporting agencies cannot observe enough genuinelaargts deals
Furthermore, in thin marketthe danger o§queezes and distortiomereasesnd as a result pricesuld
thenbecome less informative and more volatile thergisyorting consumption and production decisions
(Pirrong, 1996)*° A squeeze refers to a situation in which a trader goes long in a forward market by an
amount that exceedhle actual physical cargoes that can be loaded during that month. If successful, the
squeezer will claim delivery fronsellers(shorts)and will obtain cash settlement involving a premium.

One consequence of a successful squieettetthe price of the articular crude that has been squeezed

will rise relative to that of other marker crud&sjueezes also increase the volatility between prices in
different layers such as between thated Brent and the forward Brent giving rise to new financial
instrumens to manage this riskuch as CFDsSqueezes are made possible by two features: the
anonymity of trade and the huge volume of trading compared to the underlying physical base (Mollgaard,
1997). After all, squeezes are much easier tooparin a thin markie(Telser, 192). This is in contrast

with futures markets where the volume of transactions is quite large and thus there is less room for
squeezes and mipulation although futures market arenot totally immuné® Squeezes are also

% The fact that ANS stopped acting as a benchmark suggests that there is a level below which integrity of the

benchmark is threatened.

“See for Instance, Liz Bossl ey (200 3)omist,Bprit.Nlorei ng Be nc h ma
recently, concerns about squeezes arose when one oil trader HETCO took control of the first eight North Sea Forties
crude oil cargoes loading in February 2011 and two Brent cargoes with market observers describing such a move as

a 6mgapliayd intended to influence the spot market. Reut
Oil cargoes6, January 18.

1% The challenge of the U.S. Federal trade commission to the BP AAtacomerger was partly based on the fear

that by contolling the physical infrastructure, the WTI futures market can be squeezed. The Federal trade
commi ssion notes that O6the restriction of pipeline or
Cushing and consequently affect both WTt ude cash prices and NYMEX futures p
firm that controlled substantial storage in Cushing and pipeline capacity into Cushing would be able to manipulate
NYMEX futures trading markets and they enhance its own positioiseagxpense of producers, refiners and
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becoming less prevaleim jurisdictions where regulators enforce the laws against abuse of market power,
and where those laws are cleaiso important is the design or the architecture of the market/contracts in
which PRAs, in consultation with market participants, play a key role in determining its main features and
structures and evolution over timRegulators have also turned theiteation to this issug&heresome
observers considehat @he proposed spahonth position limit formula seeks to minimize the potential

for corners and squeezes by facilitating the ordéglyidation of positions as the market approaches the
end of tradig and by restricting the swap positions which may be used to influence the price of
reference® contractso.

So farthe lowand the rapidiecline in thephysicalbase of existindgpenchmark$iavebeen counteracted
by including additional crude stnew inassessed benchmaikhis had the effect okducingthe chances
of squeezes as these alternative crudes could hkfarsdelivery against the contracilthough sich
shortterm solutions have beemiccessful in alleviating the problem of squee#tesyshould not distract
observers fronraising some key questiondiVhat are therequisite conditiondor the emergence of
successful benchmarkis the most liquid marketn terms of productior Would a shift to price
assessment in suaharkets improve the e discoveryprocess?Suchkey questions remairheavily
underresearcheth theenergy literature and do not feature in the prodeoasumer dialogue

Shifts in Global Oil Demand Dynamics and Benchmarks

One of the most important shifts in oil market dyresin recent yearsias been the acceleration af
consumption in NnolOECD economiesBetween 200@nd 2009, demand growth in rRQECD outpaced
that of OECD in every yedsee Figur€4). Duringthis period, norfOECD oil consumption increased by
around 10.5million b/d while that of OECD dropped by 2.1 mb/d. At the heart of this growth lies the
Asia-Pacific region which accounted for more than 50% of this increahehange in demand during the
10-yearperiod.

Figure 24: OECD and Non-OECD Oil Demand Dynamics
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Source: BP (2010)

tradersdéd (p. 7) (United States of America Before Feder
ﬁ\)tllantic Richfield Company downloadable framitp://www.ftc.gov/0s/2000/08/bparco.pdf

OProposed Posi ti onStatemeniofBsuce Fedt, Sebie BpeciabCounail,eDsvidign of
market Oversight, CFTMecember 16, 2010.
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The emergence dhenonOECD as the main source of growth in global oil demand has had far reaching
implications on the dynamics of oil trade flows. This is perhaps best illustratedshithia the direction

of oil flows from Saudi Arabia and Russia, the two biggest mtlpcers in the worltowards the East

As shown in Figure 2 in 2002 Saudi Arabiads share of oi | e
28.2% and 17.9% respectively. In 2009, these shares declined to 17.8% for the US and 10% for Europe.

In 2009 SaudArabiaabandoned its St Eustatius storage facility in the Caribiwbéh wasmainly used

to feed US markets and instead obtained storage facility in daffeed Asian markets

Figure 25: Change inOil Trade Flow Dynamics

Composition of Saudi Exports in Composition of Saudi Exports in
2002 2009
mUS mUS
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Saurce: Barclays Capital, Oil Sketches, 23 April 2010
So far, Russi abds e mrenrated towars/ Europde ¢oemhich20@9aitexpdrigd ¢

around 7 mb/ccompared with 1.17 mb/d to Asia Paciffé.The dynamics however are changiag
Russiabuilds new infrastructurén an attempt to shift part of its oil exports towatts Far East. The
inauguration in December 2009 of the first sectibthe Eastern Siberia Pacific Ocean (ESPO) pipeline
represerts a marginal but nonethelassportant step in that direction. The first sectiore&PO is a 2,757

km | ong pipeline connecting Taishet in East Siber
with China. It has a capacity of 600,000 b/d is expected to grow to 1 milliooyk?012, and potentially

to as mueh as 1.6 million b/d ir2015 The second stage tfe projectinvolved linking Skovorodino to a

new export terminal at Kozmino on the Pacific caasbrderto supply some of the rapidly growirg

demandn Asia. China and Russia thesigreed to construct an offshoot from Skovorodino to Daging in
Chinawith a capacity of 300,000 b/&t was completed bthe close 02010.

Suchchangesn trade flowpatterns are likely to accelerate as the centre of consumption gromtthues
to shift from OECD to emerging economies. The EfApredicts that between 2D0and 2035, oil
consumption is expected tocrease by around 24 mb/d from 86.1 mb/d to 110.6 mb/d withOt@D
accounting for almost all of theacrease during this ped. This shift inthe dynamics ofrade flows
towards the Eags likely to haveprofoundimplications onpricing benchmarksQuestions are alagly
being raisedis to whether DubaMinas and Tapistill constituteappropriate benchmaskor pricing oil
in Asia given their low liquidityor whether new benchmarks are needed to reflect more acyuitatel

192Bp (2010), BP Statistical Review of World Energy, June.
13E|A (2010), International Energy Outlook 2010, US Energy Information Administration, Table A.5.
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shift in trade flowsIn this respect, a debate has already started on the suitability of ESPO to act as an
Asian benchmark?* Since ESPO competes with Miaist crudg so far ESPO has strengthened the Dubai
benchmarkSince December 2009, Platts has been asges®e value of ESPO buats adifferential to

Pl at t slathdDanpeatermESPO has some of the features that may allow it to assume thé @ole o
benchmarkitself. The pricing point in Northern Asia is particularly attractive. ESPO is close to key
refining centres in China, Japan and South Korea where the sailing time from the loading port of
Kozmino to northeast Asia is just a few dagansfaming the Asian market from a long haul to a short
haul market Furthermore, ESP®olumes are larger than many of the existing benchmark and could
increase in the future. On the othemnd, there is uncertainty about the voluimet will be available for

sale in the spot market as considerable amount of ig sold on longerm basis or used in Rosneft
refineries. There is also uncertainty about the quality of ESPO over time. Most importantly, for any
benchmark to emerge, market participants should hawfdence that the benchmark is not subject to
manipulation which is yet to be provedne must consider the legal, tax, and regulatory regime operating
around any particular benchmark. WTI has the US government overseeing it and a robust legal regimen.
Brent hasalso stable governmeat oversight Distrust of the Rusan government is strong in many
companiesand hence theeluctanceso farto support an ESPO benchmaNevertheless, if discontent

with existing benchmarks intensifies, then ESPO could beofrihe few options available for the
industry to fall back on.

Regardless of whether notESPO will eventully emerge as a benchmaikis already having aimpact

on pricing dynamicsn Asia. In a sense, ESPO is likelg become or has becortiee marginal barrel in

Asia, displacing West African crudes this role Gulf suppliershaveto monitorESPO's performance

very closely when setting their price differential in relation to Dubai to maintain their export
competitiveness to Asia. Thislikely to cause aecline in thesize of thedAsian premiud over t i me

The Nature of Players and the Oil Price Formation Process

In recent years, the futures markets have attracted a wide range of financial players including pension
funds, hedge fundspdex investors, techrattraders, and high net worth individudiéany reasons have

been suggested avhy financial players have increased their participation in commodities markets. The
hi storically | ow correlationahbet wedmrrcdimmadict ia¢ s G
such as stocks or bonds, has increased the attractiveness of holding commodities for portfolio
diversification purposes for some institutionalvéstors Because commodity returns are positively
correlated with inflattn, somenvestors have entered the commaodities market to hedge against inflation
risk and weak dollarExpectations of relative higher returns in investment in commodities due to
perception of tightened market fundamentals have motivated many investensetothe oil market.

Finally, financial innovation has provided an easy and a cheap way for various participants, both
institutional and retail investors, to gain exposure to commodities.

The entryand the impact ofinancial playershas been the subjéaf various empirical studiesSome
examine whether these players had a destabilising effecommodities futures markéfS Other studies
focus on the impact of players on the idiekages between commodities markets and other financial
markets such as equity. While theseand othersimilar studiesprovide some valuable insighisto the
issue of linkages between finandayers and physical benchmariisis important to expand the analysis

194 gee for instance, J.P. Morgan (205®)i | | EPSO Emerge as a, PkesewtatiBraitei ng Ben«
Platts Crude Oil Methodology Forum 2010, LondorgyM

1% gee for instance Brunetti aide, y ¢ k 2@0B)i n

®ForexampleB¢y ¢ kkahin and Robe (2010) find that the composi
distribution of equity and commaodity returns. Specifically, they find that a subset of hedge funds, those that are

active both in equity and commodity fués market can explain the increase indbimmodityequity correlations.

In contrast, swap dealers, index traders, and floor brokers and traders play no role in explairtw &asi®ons

across markets.
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to the trading strategiesf physical playersThe fact remainghat the participants in many of the OTC
markets such as forward markets and CFDs which are central to the price gigmoeess are mainly
O6physical & and include entities such as refiner.i
and market makers. Financial players such as pension funds, index and retail Srivegtolimited
presence in somef these mekets. Thus, any ahgis limited totherole of nonrcommercial participants

in thefutures markets in theil price formation process likely to beincomplete

The Linkages between Physical Benchmarks and Financial Layers

At the early stages of the cern t pricing system |inking prices
pricing provided producers and consumers with a sense of comfort that the price is grounded in the
physical dimension of the markeBuspicionstill exists onwhether the oil price dared from paper
markets suc as the futures markegflects the physical realities of tlod marketat the time of pricing
Sceptics argue tharices in these markets are not determined on the basis of trading in real batrels
rather bytrading infinancial contract$or future delivery(Mabro, 2008)

The latter concerimplicitly assumes that the process of identifying the price of benchmarks can be
isolated fromfinancial layers. However, this is far from reality. As our analysis showsljffieeent layers

in the oil marketare highly interconnected and form a complex web of links, all of which play a role in
the price discovery process’ The information derived from financial layers plays an important role in
identifying the price level of thbenchmark. In the Brent market, the priceDaftedBrent is assessed
using information from many layers including CFDs, forward markets, EFPs and futures markets.
Similarly, in the WTI complexthe prices of the various physical benchmarks are strongiylimked

with the futures market3he price of Dubai i®ftenderived using information from theery activeOTC
Dubai/Brent swaps market and the iABarbai swap marketThus, he idea that onean isolate the
physicalfrom the financial layers in the current oil pricing regime is a myth. Crude oil prices are jointly
or cadetermined in both layers, depending on differencdiriing, location and quality.

Despite the fact that tharice discovery process is influencey information from paper markets,ost
players are still reluctant to adopt futures prices itir thgcing formulaealthough some key producers
such as Saudi Arabia, Kuwait and Iran use BWAVE (futures price) in pricing their exports to .Europe
This can ke explained by the fact that sinpgdces in the futures markets reflect the price of oil today for
future delivery, they inject a substantial time basis risk. Currently, this bakigs eliminated by
referencing againsphysical benchmarks and managirthe price risk by using swapagainst the
benchmark price.

The above discussion has also some implications on the pricing of derivatives instr@meatphysical
benchmarks constitute the basis of the large majority of physical transactionglsmneers claim that
derivatives instruments such as futures, forwards, options and swaps derive their value from tlie price o
these physical benchmarks. In other wotlds,prices bthe physical benchmasgdrive the prices in paper
markets. Howevetrthisis a gross ovesimplification and does not accurately reflect the process of crude
oil price formationas the two layers are highly interlinkethe issue of whether the paper market drives

the physical or the other way around is difficult to construebtetically and test empirically.

Adjustments in Price Differentials versus Price Levels

Our analysis shows the importance of distinguishing between adjustments in price differentials and
adjustments in price level$rades in the levels of the oil price rarely take place in the layers surrounding
the physical benchmarks. Instead, these markets trade price differentials which fluctuate based on hedging
pressures and expectations of tradkeris.rare (though not unhehof) for companies to take positions on

the basis of an outright price moveménthat is whether prices go up or down. This istéar risky for

Ypl atts use the wor dwiluse spaeadgelatiomships:andftetigatve wisian ® helps
t ri angul Seeé RattsyGudaiGl Methodology Forum 2010, May 2010 (London).
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most participantsMost trade is on spreads of some $awhe regional price against another, one product

price against another, one product price against a crude (feedstock) price, one time period price against
another time period. These a@rbges selc or r e c t  astpnssduch asdbgng & @ne region, where

t h estoe muclhoil, and transporting it tanother region wheregehr e i snét e nopiligegls and w
higher to draw in the qilThis featureof the oil pricing systenposes a legitimate question: how can

markets thatctively trade price differentialset a price level for a particular benchikidAs noted by

Horsnell and Mabro (28B) in the context of forward Brent

In spread dealthe relationship betweespecified flat prices and market prices may not be very
tight. And since the focus is to a large extent on relatives, the search for grede that
correspond to the relevant market conditions becomes less broadly based and less active. The
liquidity in that part of the market which concerns itself with the oil price level has become a
small proportion of the total liquidity of the forwandarket.

We postulate thahe level of the oil price is set in the futures markets; the financial layers such as swaps
and forwards set the price differentidbs. trading differentials, market participants limit their exposure to
risks of time, location grade and volunihese differentials are then used by oil reporting agencies to
identify the price level of a physical benchmark. Perhaps this is most evidédm idS market. As
explained by Platt€2010b)

physical crude oil assessments are still widely used by the industry, kiflathprice formation

is originated by the New York Mercantile Exchange (NYMEX). The highly liquid sweet crude

futures contret traded on NYMEX provides a visible re@the reference price for the market. In

the spot market, therefore, negotiations for physical oils will typically use NYMEX as a reference

point, with bids/offers and deals expressed as a differential to thefstur pr i c e é . Ther e
while NYMEX acts as a barometer of market value, and negotiations for physical oil may
reference the futures value, Platts plays a distinct and complementary role to that of the exchange

(p.3)

To illustrate this last point, the rattestrikes in France in October 2010 present a gogetriment. As

seen in Figure 2@elow, during the strike between the period" Hind 2f of October, the price
differential between Dated Brent and ICE futures Brent widened considerably reachingad {#ak3

dollars per barrel on the %f October'®® The widening of the differential reflected the fact that while
global oil supplies were not affected by the strike, French refineries could not buy more crude oil which
resulted in less overall demand. Oil companies and physical traders holding mdranodriginally
planned were forced to clear theate excess supply by offering larger discounts. Thus, in this episode,
the bulk of the adjustment took place through the changes in price differentials and not the price levels,
perhaps because the marttaiught the effects of the strike on the oil markets were only tempGrary.

108t js important to note also that there is a good chunk of term structure between prompt Dated Brentiland the o
deliverable under the nearest Brent futures contract.
199 Some consider that such evidence is a clear indication that it is the prompt physical that sets the futures price

Such natural experi ments however d o w that thesd adplistmentsgirh t on
differentials occur in other than crisis situations and they are strong enough to drag down the price level. More
i mportantly, such evidence doesndt provide an ianswer t

the first place. It reinforces the point, however, that the futures markets set the price level and the physical layers set
the differentials, which reflect changes in the underlying fundamentals of the oil market.
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Figure 26: The North SeaDated differential to Ice Brent during the French Strike
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Thus, he level of oil price, which consumers, prodigand their govaments are most concerned with,

is not the most relevant feature in the current pricing system. Instead, the identification of price
differentials and the adjustments in these differentials in the various layers underlie the basis of the
current oil pricing systenif the price in the futures market becomes detached from prompt fundamentals,
the differentials adjust to correct for this divergence through a web of highly interlinked and efficient
markets. The key question is whether th@ustthents indifferentials are strong and largmough to

induce adjustments in the futures price level. The issues of whether price differentials between different
crude oil markets and between crude and product markets showed strong signs of adjodtmbatter

those adjustments affected the behaviour of oil price over theZWBprice cycle have not yet received

their due attention in the empirical literatdte.

But this leavesus with a fundamentalquestion what factors determineghe price level of an oil
benchmarR Thecrude oilpricing systemand its components such as the PR&kecthow the oil market
functions: ifoil price levels areet in the futures market andphrticipantsn these marketattach more

weight to futurefundamentalsrather than current fundamentals and/or if marketigipents expect

limited feedbacks from both the supply and demand side in response to oil price clihrges
expectations will be reflected in the different layers and will ultimately be reflectee mstessed price.

The adjustments in differentials are likely to ensure that these expectations remain anchored in the
physical dimension of the market.

Transparency and Accuracy of Information

The issue of transparency has gained wide credence intdrenath of the 2008 financial crisis with
many organisationsuch as G8, G20, and the IEF calling for improtracisparency as key to enhancing

10 fact, one explanation attributes the upward rise in the crude oil price in the first half of 2008 to the high

demandfor very-low-sulfur diesel (Verleger, 2008). This increased the price differential between diesel and crude
oil, whichin turnpushed th crude oil price up. Such an explanation points to the importance of integrating products
into the analysisDue to space constraints, products markets were not discussed in this paper, but are the subject of
current research at the Oxford Institute foreEgy Studies.
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the functioning of the oil marketnd its price discovery functiofransparencyn oil marketshowever

has more the ongimension Althoughimprovingtransparency in the phigal dimension of the market is
key to understanding oil markdynamics and enhancittige price discovery functiorour analysis shaosv
that transparencyin the financial layersurrounding the physical benchmarks as importantin this
regads, it is important toemphasizehreedimensions to théransparencyssue First, obtaining regular
and accurate information on key markets depends largely on the willingneg&Asto release or share
information.PRAsare undemo legalobligation to report deals to a regulatory authority or to make the
informationat their disposgbublicly available Thus,somebasic but key informatioand dataon market
structure, trade volumediquidity, the players and their nature, and the degree of concentration in a
trading dayarenot always available to ¢éhpublic, but they are sotd market participants at a price which
makes it worthwhile for PRAs to collect such data

Second, the dgee of transparency varies considerably within the different layers in the Brent, WTI and
DubaiOman complexes as well as across benchmarks. Within the Brent complex, the degree of
transparency between the various layers such as the Forward Brent, CERtad&rent and futures

market is different. Similarly, in the Dubai complex, basic data on the Dubai/Brent Swaps market or the
inte-month Dubai swaps are not publicly availatiieugh the volumes and open interest of Dubai swaps
cleared through the exahges are published@ransparencyn the futures markets at least when it comes

to prices, open interest and traded volumes is relatively well established. The futures market generates a
set of prices throughout the day which are instantaneously transmitted through a variety of channels
increasng price transparency. On the other hamdetailed description of the participants in the futures
market and the identity of counterparttesa futures contraere not made publicly availabéthoughthe
exchange and regulators via the exchange de Hatailed data for futures markets these areadhis is

in contrast tahe OTC marketvhere the identitiesf caunterparties to a transaction are knowdome

market players place a high premium on such information and thus prefer to conduct tlagiorgperer

the counter

The third dimasion of transparency relates to #wdentto which asessed prices ar@ccurateand are

reached through a transparantl efficientprocessThere are two aspedis this issue. The firgelates to

the structurafeatures of the oil markétadingwhichi mpose certain constraints ¢
to report deals andlentify the oil price. As mentioned beforerdders are under nabligation to report

prices;it is not always fasible to verify reportedeals; inopaqueand unregulated marletPRAs may

need to rely ortheir evaluation of market conditions of specific crudesseach a 61 nt gritel i gent ¢
assessmenfThus, an important element of price transparency is the abiliBR#sto collect reliale

information in imperfect andoften illiquid markets and analyse the information in an efficient and

objective manneiThe second aspectlisked tothe internalbperatios of PRAs As discussed above, the
methodologies use assess theil price differ considerably across agencies. iflaecess to information

and the type of data used their assessment process vagrossPRAs and across markets. The
procedures applied within each of the organisations to ensure an efficient price discovesy giffer as

these are internally driven and are not subject to external regulation or supeiMmsionthe degree of
pricetransparency is very much interlinked to the activitlEBRAsandthereporting standardsnd other
procedureshat they interally setand enforce

77



9. Conclusions

Based on the above analysisthe current internationarude oilpricing systemit is possible to draw the
following conclusions:

1 Markets with relativelyjow volumes of production such as WTI, Brent, and Dudaian set the
price for markets with higér volumes of production elsewhere in the wdblgk with fewer or
none of te commonly accepted conditohso achi eve an accepSofabl e O be
the low and continuous decline in the physical base of existing benchmarks has been counteracted
by including additional crude streams in an assessed benchmark. Suctershosblutions
though successful in alleviating the problem of squeezes shouldstractiobservers from some
key questionsWWhat are the conditions necessary for the emergence of successful benchmarks in
the most liquid market®ould a shift to assessing price to these markets improve the price
discovery process? Such key questionsaianheavily underesearched in the energy literature
and do not feature in the produeemsumer dialoguélhe emergence of the n@ECD as the
main source of growth in global oil demand will only increase the importainsech questions.
Doubts about th suitability of Dubaias an appropriate benchmark for pricing crude oil exports to
Asiahave been raised in the past (Horsnell and Mabro, 1988 raises the question of whether
new benchmarks are needed to reflect more accurately the recent shift in trade flows and the rise
in importance of the Asian consumer

1 PRAs play an important role in assessing the price of the key international benchitaeks.
assessed prices are cahto the oil pricing system and are used by oil companies and traders to
price cargoes under loftgrm contracts or in spot market transactions; by futures exchanges for
the settlement of their financial contracts; by banks and companies for the satdédenivative
instruments such as swap contracts; and by governments for taxation pupssgsio not only
act as@a mirror to the trad® In their attempt to identify the price, PRAs enter into the decision
making territory. The decisions they make anfluenced by market participants and market
structure while at the same time these decisions influence the trading strategies of the various
participants. New markets and contracts may emerge to hedge the risks that emerge from some of
the decisions thaPRAs makeThe accuracy of price assessments heavily dependslange
number of factors including the quality of information obtained by the RPA, the internal
procedures applied by the PRAs and the methodologies used in price assessment.

1 The assumptio thatthe process of identifying the price of benchmarkthe current oil pricing
systemcan be isolated from financial layassrather simplisticThe analysis in this report shows
that the different layers of the oil market are highly interconneateldform a complex web of
links, all of which play a role in the price discovery process. The information derived from
financial layers is essential for identifying the price level of the bench@ak could argue that
without these financial layersitwol d not be possible to Olki scoverl
current oil pricing systemn effect, crude oil prices areifdly co-determinedand identifiedin
both layers, depending on differences in timing, location and quality.

1 Since physicabenchmarks constitute the basis of the large majority of physical transactions,
some observers claim that derivatives instruments such as futures, forwards, options and swaps
derive their value from the price of these physical benchmarks i.e. the pritessefphysical
benchmark drive the prices in paper markets. However, this is a grossirapéfication and
does not accurately reflect the process of crude oil price formation. The issue of whether the
paper market drives the physical or the other wayiad is difficult to construct theoretically and
test empiricallyin the context of the oil market
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1 The report also calls for broadening the empirical research to include the trading strategies of
physical players. The fact remains though thatpdsicipants in many of the OTC markets such
as forward markets and CFDs which are central to the price discovery process are mainly
6physical 6 and include entities such as refine
traders, and market malerFinancial players such as pension funds and index investors have
limited presence in many of these markets. Thus, any analysis limited toomomercial
participants in the futures market and their role in the oil price formation process is incomplete.

1 Theanalysisn this reporemphasises thdistinction between trada price differentials and trade
in price levels. We postulate that the level of the price of the main benchmarks is set in the futures
markets; the financial layers such as swaps andafais set the price differentials depending on
quality, location and timing. These differentials are then used by oil reporting agencies to identify
the price level of a physical benchmark. If the price in the futures market becomes detached from
the undedying benchmark, the differentials adjust to correct for this divergence through a web of
highly interlinked and efficient markets. Thus, our analysis reveals that the level of oil price,
which consumers, producers and their governments are most conegtineds not the most
relevant feature in the current pricing system. Instead, the identification of price differentials and
the adjustments in these differentials in the various layers underlie the basis of the current oil
pricing system. By trading diffentials, market participants limit their exposure to risks of time,
location grade and volume. Unfortunately, this fact has received little attention and the issue of
whether price differentials between different markets showed strong signs of adjustritent
20082009 price cycle has not yet received its due attention in the empirical literature.

1 But this leaves us with a fundamental question: what factors determine the price level of an oll
benchmark in the first place? The crude oil pricing systemitarmbmponents such as the PRAs
reflect how the oil market functions: if oil price levels are set in the futures market and if
participants in these markets attach more weight to future fundamentals rather than current
fundamentals and/or if market paigiants expect limited feedbacks from both the supply and
demand side in response to oil price changes, these expectations will be reflected in the different
layers and will ultimately be reflected in the assessed price. The adjustments in differentials are
likely to ensure that these expectations remain anchored in the physical dimension of the market.

1 Transparency in oil markets|as more thaone dimension. Although improving transparency in
the physical dimension of the market is key to understandingasket dynamics and enhancing
the price discovery function, our analysis shows that transparency in the financial layers
surrounding the physical benchmarks is as important. In this regards, it is important to emphasize
three dimensions to the transpargissue. First, obtaining regular and accurate information on
key markets is not straightforward and depends largely on the willingness of PRAs to release or
share information. Second, the degree of transparency varies considerably within the different
layers in the Brent, WTI and Dub@man complexes as well as across benchmarks. The third
dimension of transparency relates to thdent assessed prices are accurate and are reached
through a transparent and efficient process. There are two aspectsissu@isThe first aspect
relates to the structural features of the oil market trading which impose certain constraints on
these agenciesd efforts to report deals and id
internal operations of PRAs. Téuthe degree of price transparency is very much interlinked to
the activities of PRAs and the reporting standards and other procedures that they internally set
and enforce.

The current oil pricing system has now survived for almost a quarter of a century, longer than the OPEC
administered system did. While some of the details have chasged; h a s Saudi Arabi ab
replace Dated Brent with Brent futures price in jpigcits exports to Europe and the more recent move to

replace WTI with Argus Sour Crude Index (ASCI) in pricing its exports to the US, these changes are
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rather cosmetic. The fundamentals of the curpiting system have remained the same since the mid
1980s i . e. the price of oi |l i's set by the Omar ket
market price in their assessmeiatsd making use of informatiogenerated both in the physical and
financial layers surrounding the global benchmahkghe light of the 208-2009 price swings, theil

pricing system has receivesbme criticisms reflecting the unease that some observers feel with the
current system'! Although alternative pricing systems can be devised (at least theoreticasooks)s
bringing back the administered pricing system or calling for producers to assume a greater responsibility
in the method of price formation by removing destination restrictions on their exports, or allowing their
crudes to be auctiongtf the reaity remainsthat the main markeplayerssuch as oil companies,
refineries,oil exporting countries, physical traders and financial players havet@@stin rocking the

boat Market playersand governmentget very concerd about oil price behaviour afid globaland

local impactsput so far haveshowed much lessnterest in the pricing system and the kedrstructure

that signalledsuch price behaviour in the first place.

11 See for instance Mabro (2008).Ma b r o ar ghe ssue i$ Whether the current price regime for oil in
international trade is an appropriate one. Nobody questions it because the vested interests in maintaining it are
extremelypowerful. Banks and hedge funds are wedded to it. Some of the major oil companies have trading arms

that operate in these derivative markets like financial institutions. Theiindrgutofits are substantial. OPEC

accepted it because they thoughtthat@ ul d pr ot ect t h e éndthe questiob dlveayseaskedlist di dn
What is the alterrtave?l wi I | si mply say that no alternative will eV
12 gee for instance, Luciani (2010).
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