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The oil companies are concerned to replace the petroleum reserves they pro-
duce in order to maintain their future level of activity. Booked reserves also
represent an important input when analysts value these companies. Many produc-
er countries want to control their own resources, a goal which can come into con-
flict with the desire of the international companies for booked reserves. Where oil
companies do not own the reserves, they may have insufficient incentives to max-
imise value — harmonising goals between resource country and oil company can
be difficult. This article discusses the relationship between reserves and financial
incentives, and between reserves and valuation. The issues are illustrated
throughout with reference to two cases: StatoilHydro’s projects on Shtokman in

Russia and Peregrino in Brazl.
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1. Introduction

In the Norwegian petroleum tax system, ownership of the resources rests with
the participants in a licence subject to conditions specified in the licence, the li-
cence agreement and more general regulations. The state often has its own share
of the licence through the State’s Direct Financia Interest (SDFI), which is ma-
naged by Petoro. Many would say that ownership of the resources is very impor-
tant, not only for the companies but also for the resource state. This is fairly ob-
vious in the case of the companies. Ownership makes it possible to carry the
reserves on the balance sheet, which financial markets want to see. Great attention
is currently being paid to the reserve replacement rate (RRR) of oil companies.
We see constant references, for instance, to basic valuation methods in which the
value of an oil company is equated with reserves in different countries multiplied
by an estimated value per barrel of oil equivalent (boe) in each country of produc-
tion. For these figures to be meaningful, however, one must operate with expected
rather than booked reserves.

Private ownership in the licences is important for the state because it es-
tablishes incentives to maximise value creation. Replacing ownership with other
types of incentives is difficult, which presents a major challenge to producer coun-

tries where the government will not allow foreign companies to own petroleum re-




sources for one reason or another. Ownership provides long-term incentives,
where the companies wish to maximise value throughout the life cycle of the field.
At the same time, achieving homogenous ownership composition in licences
across field areas with reservoir contact (unitisation) isimportant in order to avoid
sub-optimisation.

In everyday parlance, people often say that the oil companies own their
share of the resources in a field on the Norwegian continental shelf (NCS). How-
ever, thisis not strictly correct. The oil companies are only licensees, who produce
the petroleum resources on behalf of the state. Ownership of underground re-
sources is vested in the state, which gives the government the legal authority to
regulate various aspects of reservoir management. On the other hand, the licensees
own and control the oil and gas once it comes to the surface. That ensures finan-
cia incentives to maximise the value of the resources. When regulating the oil
companies, moreover, the government is subject to the Act on Public Administra-
tion and the standards this sets for objectivity and orderly procedures. That isrele-
vant at present in connection with the development of the Goliat field in the Ba-
rents Sea. When the licensees have received a production right, the government
cannot refuse to allow the licence partners to develop the field (as some seem to
believe). However, it can impose objectively justified and non-discriminatory re-

quirements related to the devel opment.

2. Booked reserves

Since estimating actual expected cash flow for oil companies is difficult and
time-consuming (asymmetrical information), analysts use various indicators to
make rough estimates of value. A key indicator today is the reserve replacement
rate. This expresses how large a proportion of production in the present year has
been replaced by new reserves. The ability of the companies to maintain reserves

ready for production in relation to on-going recovery says something about sustai-



nability and growth opportunities for the company, which is clearly highly rele-
vant for valuation. That depends, of course, on the indicator being free of mea
surement errors. Preliminary results from analyses we have undertaken in the De-
partment of Industrial Economics at the University of Stavanger indicate that no
clear relationship exists between the reserve replacement rate shown in the ac-
counts and valuation; see e.g., Misund et a. (2008).

Severa factors explain this lack of correspondence between booked re-
serves and valuation. First, the figures on reserves comply with the conservative
accounting principles of the US Securities and Exchange Commission (SEC).
These involve such substantial measurement errors that they fail to provide a good
expression of the actual position for reserves. Second, investors will make their
own reserve estimates in any event. They are clearly not going to overlook the fact
that StatoilHydro has a substantial share in the Shtokman development, for in-
stance. Focusing on single indicators underestimates investors. They are con-
cerned with cash flow, and cannot be deceived by high figures for booked re-
Serves.

The information value of booked reserves suffers from a number of
weaknesses. Reserves are recognised on the basis of the spot oil price at the bal-
ance sheet date, which does not necessarily represent a best estimate for future oil
price developments. Booked reserves do not provide a consistent picture of re-
serves under different contracts (an income tax system, for instance, will yield
higher reserves than one based on production sharing for identical cash flows).
Perhaps the most important objection to the conservative rules, however, is that
the reserve figures do not provide complete information on the subsequent growth
of the company and thereby on the sustainability of its operations. This is because
they do not include less mature reserves, which can vary a great deal from one
company to another. In any event, the attention given to booked reserves helps to
make the NCS more attractive. The Norwegian licence model gives companies
greater opportunities to carry reserves than is the case in nations which operate

with production sharing agreements, contractor contracts and the like.



2.1 Differences between PSC and concession reserves

Traditional oilfield concession ownership is found in the OECD-area. Under
this system, if producers generate a profit from ongoing extraction, they pay cor-
poration tax, sometimes supplemented with royalty or other taxes. In this instance,
producers own the underlying reserves, with reported reserves being the recovera
ble reserves from the reservoir in total, and future physical reserve entitlement is
unaffected by price volatility.

Production sharing contracts exist in many of the world’s newer oil pro-
ducing and non-OECD regions including West Africa, Kazakhstan, Indonesia and
Egypt. The proliferation of these agreements in the 1990s has been a direct result
of government desire to reclaim control of natural resources once afair return has
been earned by the corporate producers.

PSC agreements vary widely but typically provide oil companies with a
guarantee to cover a return on their capital costs and, in exchange, impose a re-
serve entitlement structure. The contract generally escalates participation sharing
by the local government based on the price of oil and in some cases the volume of
oil pumped. As explained by Kretzschmar et al. (2007), the PSC allows contrac-
tual contingent claims (often in forms of taxation or production sharing) to be
made against producer reserves when an agreed threshold of return is met and
costs have been covered.

This interpretation recognises the contractual nature of possible fiscal claims
againgt oilfields (Lund 1992).

The most marked difference between concession ownership and produc-
tion sharing disclosures is that reserves and production do not vary in response to
oil price movements for concession fields, while both production and reserves
vary under PSC regimes. Under a PSC contract the oil company is to be paid a
certain amount of oil to cover costs (cost oil) and profits (profit oil). When ail

prices rise the number of barrels of oil needed to pay for costs and profits are re-



duced. Kretzschmar et al. (2007) illustrate this with field data from the Golf of
Mexico, where reserve and production entitlement remains unchanged across the
full price range USD$ 22.5 — USD$90. Angolan PSC reserves, by comparison, ac-
tually decrease by 0.451 percent per 1 percent ail price change in the range USD$
22.5 - USD 33.75 and decrease by 0.388 percent in the range USD 67.5 - USD 90.
Production entitlement, by comparison, also reduces in Angola, but by 0.291 per-
cent and 0.181 percent respectively over the same price intervals. In line with Rgj-
gopa (1999), Kretzschmar et a. recommend that supplementary information
should disclose the effects of oil and gas price changes on underlying reserve dis-
closures.

2.2 Petroleum reserves— definitions

Figure 1 is a graphical representation of various definitions of petroleum re-
serves. The horizontal axis represents the range of uncertainty in the estimated po-
tentially recoverable volume for an accumulation, whereas the vertical axis

represents the level of status/maturity of the accumulation.
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Figure 1. Petroleum resource classification. Society of Petroleum Engineers.?

Resources definitions vary. Some define it as including all quantities of petro-
leum which are estimated to be initially-in-place; however, some users consider
only the estimated recoverable portion to constitute a resource. In any event, it
should be understood that reserves in an accounting sense constitute a subset of
resources, being those quantities that are discovered (i.e. in known accumula

tions), recoverable, commercial and remaining.

The most widely used reserve disclosure is the one required by the Securities
and Exchange Commission (SEC), owing to the importance of US capital markets
and the fact that most major private oil companies have a US listing. Here compa-
nies are required to report their ‘proven’ reservesin a deterministic way, quite dif-

ferent from the probabilistic ways allowed on other exchanges.

Arnott (2004) points out that it should aways be remembered that the SEC
rules were introduced with the sole purpose of protecting shareholders. They were
brought in at a time when most of the US oil industry was still onshore, where
regular grid well-spacing was common and therefore it was fairly easy, using de-
terministic methods, to calculate not just the volume of remaining ail in place but
also its value. However, the oil and gas industry has subsequently witnessed a ma-
jor technological revolution. It is therefore ironic, according to Arnott, that at the
very time that the oil and gas industry is basing more and more of its investment
decisions on the results of measurements from new technologies, the SEC has
tightened up its definition of what can or cannot be reported and by inference has

ruled out measurements from these technol ogies.

The complaint about booked reserves is that this does not reflect economic re-

aity or the reserves that the company is using when formulating its interna plans
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and projects. By only counting proven reserves, the SEC rules systematically un-
derstate the true extent of the resource base. Another obvious example of mea
surement bias is oil produced in Canada from mining operations in tar sands. The
SEC does not alow such ail to be booked as petroleum reserves on the grounds
that it isamining product — although it is at least as predictable as the oil from un-
derground reservoirs. Some instances of overbooking have raised uncertainty re-
garding booked reserves. According to Arnott (2004) the practice of ‘smoothing’
reserves bookings in order to show steady reserves growth can be just as mislead-

ing to investors as over-booking.

2.3 Theroleof thereservesreport

Qil company reserves disclosures are according to Arnott (2004) one of the
most important pieces of information that the financia sector requires in order to
analyse, compare and contrast the past and prospective operationa performance of
oil and gas exploration and production firms. Recent reserves re-categorizations
by several companies have only served to highlight the inadequacy of the pub-
lished information.

Arnott states that a company’s interna information structure of future produc-
tion estimates is not suitable for communication outside the company for many

reasons:

e |t would be dynamic, complex and difficult to interpret without full
knowledge of all the company’s practices and parameters — in other

words without being inside the company.
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e It would prejudice the company in competitive bids and negotiations if
thisinformation were available to its competitors and counter-partiesin
negotiation.

e |tisoften subject to confidentiality agreements.

Obviously some communication with respect to reserves is necessary for pri-
vate companies with equity or bonds held on public stock and bond markets,

since:

e The expectations of future production are an important predictor of a
company’s future capacity to reward shareholders and repay debt-
holders.

e Thereported current profits depend on the allocation of exploration and
devel opmentcosts between depreciation (charged over the lifetime of
production) and current expense (charged to current profits). Reported
accounts therefore require a definition of expected future production —
typically described as ‘proven’ reserves (see Figure 1) on a base which

can be understood by investors and creditors of the company.

3. Shtokman

Ownership has been much discussed in connection with Russia’s big Shtokman
field in the Barents Sea. This discovery is estimated to contain atotal of 3 700 hil-
lion cubic metres of gas, making it 10 times larger than the Ormen Lange field in
the Norwegian Sea. StatoilHydro signed an agreement with Gazprom on 27 Octo-
ber 2007 concerning participation in the first phase of a Shtokman project. Gaz-
prom, Total and StatoilHydro have concluded a shareholder agreement over the
Shtokman Development AG company, which will be responsible for designing,

developing, constructing, financing and utilising the facilities in a first Shtockman
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development phase®. Gazprom has 51 per cent, Total 25 per cent and StatoilHydro
24 per cent of this company, which is registered in Switzerland. Total and Statoil-
Hydro will own the phase one infrastructure for 25 years from the start of produc-
tion on the field. StatoilHydro has indicated that the company’s share of the gas
resources corresponds to roughly 800 million barrels of cil4. Investment in phase
one aloneis likely to exceed NOK 100 billion.

Basically, the incentives in this case do not look correctly configured.
The development company appears to own the infrastructure rather than the actual
field. OO0 Sevmorneftegaz, a wholly owned subsidiary of Gazprom, reportedly
holds the exploration and production licence for gas and condensate. The relation-
ship between Shtokman Development and Sevmorneftegaz will build on a contract
which specifies that the latter bears all financial, geological and technical risk re-
lated to production of gas and condensate and to gas liquefaction. It would thereby
seem that the Russians will retain the aspects which normally fall to an oil compa-
ny. OAO Gazprom owns all the shares in Sevmorneftegaz, and all the rights to
market the output.

This is a contract which appears to lie closer to the type of agreement
concluded by a contractor, rather than to those to which an oil company normally
becomes party. Furthermore, Total and StatoilHydro only own the infrastructure
for the first development stage. It is doubtful whether this provides sufficient in-
centive to maximise total value creation over time for the whole field. This
breaches elementary principles for framing incentives — a supplier should have re-
sponsibility for the areas it can affect. Knowledge of reservoir conditions
represents specialist oil company expertise. Even without ownership of the actual
reserves, it would have been possible to create incentives by alowing rewards to

be conditional on the production portfolio.

‘el opmentA G.aspx
4 Dagens Nazingsliv, 22 February 2008.
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This contract recalls contractor agreements on the NCS, where the con-
tractor bears responsibility for delays and cost overruns but does not participate in
the upside or downside related to production and gas price trends. The limited up-
side — which is a certain return on capital invested or a fixed sum — will often be
balanced in such cases by a limited downside (both in the formulation of the con-
tract and in its application), so that the limited opportunities for a return are pro-
portionate to a limited risk. StatoilHydro has also concluded contractor-like con-
tracts in Iran. These service fee deals specify what the oil company will receive,
with the government taking the rest. This is the opposite of the practice in most
other producer countries, where the government’s share is specified and the oil
company receives the residual income. Payment takes the form of oil. Cash reim-
bursement of costs, known as buy-back, is converted to oil at an agreed price. That
makes it possible for StatoilHydro to book the reserves. The problem in this case
is that the limited upside is not balanced by any downside limits. A substantial
challenge has aso been that the regulatory authorities, the state oil company, and
supplier companies are represented by the same people and ownership. That clear-
ly puts the foreign oil company in aweak negotiating position. Conditionsin Rus-
Siaare related.

Experience specifically from Iran makesit unlikely that StatoilHydro will
be willing to accept a traditional contractor agreement. In this context, it is worth
noting a comment from the head of the company’s Moscow office, Bengt Lie
Hansen: “Our exposure will be normal for an oil company — in other words, to
both revenue and costs from operation of the field”>. This must mean that Sev-
morneftegaz, which has been allocated all upside in the field under the terms of
the shareholder agreement, will pass some of it on to the other participants. The
upshot is that this will actually become something which resembles an income tax
system. How far and in what way upside will be transferred to the foreign compa-
niesis unlikely to be determined until 2009. Instead of relating the incentives di-
rectly to ownership in the licence, in other words, ownership is being established

s\http://web3.aftenbiadet.no/i nnenriks/okonomi/arti cl €536 237.ece
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in the infrastructure and efforts are being made to create synthetic incentives
which will imitate the terms ordinarily enjoyed by international oil companies.

Obvious challenges here will be the credihbility of the terms and the threat
of renegotiation. However, it could be objected that these challenges are also
present in other producer countries. Given their desire for greater predictability,
the oil companies have often sought production sharing agreements because these
— unlike income taxes — represent legal contracts which are more binding on the
resource country. However, developments in recent years — not least in Russia —
have demonstrated that production sharing agreements are incomplete contracts
which give the international companies no protection worth mentioning. Accord-
ing to industry sources, the Russians do not want a production sharing agreement
for Shtokman. Instead, they want the field to be taxed in accordance with the Rus-
sian tax regime for the petroleum sector. The exact terms will nevertheless be sub-
ject to negotiation. The Russians are likely to insist that the international partici-
pants carry the bulk of the financia risk. A normal method of doing this would be
to let StatoilHydro and Total carry (pay in advance) Gazprom’s devel opment costs
and pay substantial royalties charged on top of ordinary income tax regardless of
the financial position of the project. With such terms, StatoilHydro and Total are
guaranteed the downside in the project. The question is whether that is balanced
by a corresponding and credible upside.

The decision to give Gazprom-owned Sevmorneftegaz full control of the
gas resources is usualy referred to as an example of the resource nationalism
widespread in producer countries outside the Opec area. In Russia, the starting
point was a few oligarchs who had become billionaires in a very short time
through unreasonably favourable deals. A key element in Putin’s agenda, which
Norwegians not least must respect, was precisely that the petroleum resources
should benefit the Russian people. However, the problem in Russia and many oth-
er producer countries is that a nationalistic superstructure can hinder the foreign
participation needed to maximise the value of the resources for the population at
large. Ownership of and control over resources are the very core of resource na-

tionalism. Politicians in Russia could not say to their people that part of the own-



14

ership or control had been transferred to foreign companies, even though this
might be just what is required by pragmatic prosperity considerations.

An article in Norwegian technical weekly Teknisk Ukeblad of 21 No-
vember 2007 notes that Russian legislation hinders reserves being booked on the
balance sheet, and that the Russians are unlikely to amend the law simply to
please the shareholders of StatoilHydro or Total. Pursuant to Russian law, Gaz-
prom has the sole right to sell gas from Russia. This provision must be changed if
StatoilHydro is to be able to carry reserves from Shtokman on its books. Such an
amendment must be submitted to the Duma (parliament), says third secretary
Alexey Rybkin at the Russian embassy in Norway. The accounting rules are prob-
ably being interpreted too narrowly in this case. If StatoilHydro and Total, through
their participation in Shtokman, secure rights to some of the production (because
cost reimbursement and profits are paid in the form of gas), they can recognise the
reserves even without direct ownership. This is the approach taken by StatoilHy-
dro in Iran. What may be a bigger challenge is that resource nationalism has
proved to encourage a number of populist decisions — typically afailure to respect
signed agreements — which benefit neither the oil companies nor the population of
the host country in the long run. In Russia, for instance, this could take the form of
renegotiating terms if the project goes well and StatoilHydro and Total make
money. The same willingness to renegotiate cannot be expected if project progress
is poor and the companies suffer losses. An asymmetry of this kind in frame con-
ditions clearly represents poor business economics.

“When presenting the interim figures, [StatoilHydro CEO] Lund said that
the Shtokman partnership had to be viewed in a strategic light, both because Rus-
siaisan interesting country for StatoilHydro and because the company will get the
opportunity to continue the devel opment of technology for Arctic regions.”®

“We hope that more opportunities will open for us through this innova-

tive contract and the specia connections we have with Gazprom,”” said Arnaud

6 DN.no, 27 February.
”DN.no, 19 March.
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Breuillac, the man responsible for Total’s projects in central Europe and the Asian
mainland.

The word “strategic” is often used by chief executives in connection with
projects which do not satisfy their company’s general internal rate of return re-
quirements. In such cases, the investment decision is based on an assessment of
supplementary value, which is often relatively subjective. An example is that
moving into a new area can generate additional opportunities (bridgehead invest-
ment — growth options).

Since the merger, StatoilHydro has inherited the reserve replacement
challenges which faced Hydro as a separate enterprise. Like virtually all the inter-
national oil companies, it is accordingly under pressure to secure new resources.
With today’s record ail prices, a danger exists that future production will be pur-
chased at an excessive price. StatoilHydro has a balanced portfolio, where activi-
ties are spread over a number of fields in many producer countries. It has a high
weighting of projects with low country risk — typically in the OECD area. This al-
so goes for new projects. Nevertheless, it is uncertain whether increasing exposure
to Shtokman makes sense in portfolio terms (risk spreading). Excessive exposure
to a single project will normally be undesirable, and Russia poses a substantial
country risk. Other oil companies have had their assets in Russia confiscated with
little compensation, and it is difficult to find examples of oil companies who have
actually made money there. The tax system is unpredictable, including uncoordi-
nated taxation at several levels, and demands can be made to sell part of the pro-
duction locally at below international market price. In addition, main partner Gaz-
prom — with the Russian state as its principal shareholder — is used as a political
instrument. That said, the risk must be measured against the alternatives in other
producer countries, which are not necessarily better. Account must also be taken
of the fact that the renegotiated tax agreements in Russia were not initially framed
in an optimum manner from the perspective of the Russian government. Among
other facts, they were drawn up at a time when the Russian state had been wea-

kened. The oil companies should have expected a re-negotiation. Putin has also
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done a good deal to improve predictability in Russia, partly through greater cen-
tralisation of resource taxation.

According to press reports, Total will pay USD 800 million simply for
the right to book reserves for Shtokman. If this is correct, the Russians have un-
derstood the il companies’ need to carry reserves on their books and they have
charged separately for this. StatoilHydro, on the other hand, is not paying anything
at present. Assuming that the company has had a genuine choice in this respect,
the decision to pass on recognising reserves appears basically sensible®. The dif-
ferent strategies pursued by the two companies relate to their need to make them-
selves attractive to investors. All companies want to present accounts which en-
sure the highest possible market valuation. When Total pays USD 800 million for
its 25 per cent of the Shtokman development company, the aim is to be able to
book reserves for the field. StatoilHydro will not be able to carry corresponding
reserves on its balance sheet, since it has not paid anything. But the booked re-
serves have no intrinsic value. Total and StatoilHydro will have the same cash
flow from operation of the field. According to press reports, Total has thereby
paid a substantial sum in order to improve its balance sheet — assuming that these
reports are correct. The consequence is that the cash flow to Total shareholders
will be weakened. StatoilHydro’s shareholders are in the opposite position. Since
the company has paid nothing in advance, net cash flow will be higher. But it must
also live with lower booked reserves. However, it remains unclear how differences
in payment could produce different rights for booking reserves — and how this re-
lates to the relevant accounting rules. Will Total own reserves in the usua way as
well as owning part of the development company? Will it acquire different rights
from Statoil? Will it receive payment in a different way? The companies have not
been alowed to make any further comments on the terms. Nor have the final
frame conditions been established. Negotiations on actua participation in the

Shtokman project took no less than 18 years. Lund told Dagens Naaringsliv on 29

8 However, reports concerning the recognition of reserves in the field are con-
flicting. Oslo business daily Dagens Nagingdliv reported on 10 January that Sta-
toilHydro may be able to carry these reserves regardless.
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October 2007 that what has been concluded so far is a commercial frame agree-
ment, and that he would provide more details in 2009°. Nor will the last word be
said in 2009 — continuous renegotiation seems to be the guiding principle of Rus-
sia’s petroleum administration. Moscow chief Hansen told the Stavanger Aften-
blad daily that a bonus is to be paid in 2009 to participate in the project and that
this represents the point when the investment decision will be takent®. Experienced
industry sources say that Total is a highly competent international player, and that
the USD 800 million it has paid is probably not solely for the right to carry re-
serves but more of aregular signature bonus — and as such not particularly surpris-
ing. However, it is not entirely normal to begin conceptual studies for devel oping
a field before the frame conditions have been settled. The impression one gets is
that Total isin the driving seat for these studies. Is this a reflection of the fact that
it has aready paid a signature bonus, or the result of pure expertise considera-
tions? Whatever the answer, it is a matter of concern if the two international par-
ticipants in the field do not obtain the same incentive structure. During the award
phase, the Russians demonstrated to the full that they are applying the principle of
divide and rule. The question is whether they understand that running alicence in
this way will be inappropriate once the award has been made. Have they grasped
that constant renegotiation weakens incentives for the companies to make a long-

term commitment to optimising value creation from the field?

4. Peregrino

Is StatoilHydro reserve-driven? Hydro’s poor reserve replacement rate is also
making its mark on the merged company — proven reserves at 31 December 2007
were 6 010 million boe, compared with 6 101 million a year earlier. That
represents a decline of 91 million boe. Reserves in 2007 grew by 542 million boe

through revisions, extensions/expansions and new discoveries, compared with a

9ihttp://www.dn.no/energi/article1214983.ece

10}http://web3.aftenbladet.no/i nnenriks/okonomi/article536237 .ece
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growth of 383 million in 2006 from the same sources. The reserve replacement
rate was 86 per cent in 2007, compared with 61 per cent in 2006, while the aver-
age three-year replacement rate — including the effect of sales and acquisitions —
was 81 per cent at 31 December 2007 compared with 76 per cent at the end of
2006,

Does this put the company under pressure to obtain reserves quickly? Se-
curing reserves through exploration is a time-consuming process and would not
help to aleviate the acute reserve problem. However, the company has an active
exploration programme which is likely to contribute future additions to reserves.
The short-term problem is that today’s price level means reserves are very much a
seller’s market. By acquiring a 50 per cent holding in Brazil’s Peregrino heavy oil
field this March, the company will — according to certain analysts — be able to re-
port a reserve replacement rate of more than 100 per cent for 2008. But little is
certain. Statoil learnt that when it had to write down its reserves in Ireland, as did
Hydro when it wrote down the Spinnaker acquisition in the Gulf of Mexico.

With reference to the Peregrino acquisition, oil commentator Arnt Even
Bge wrote in Savanger Aftenblad on 5 March that StatoilHydro used to discover
oil fields but is now buying them up — while prices are at a peak. According to
Bge, proper oil companies find their own reserves. However, he added that the ac-
quisitions also contain a number of bright spots. According to StatoilHydro, expe-
rience off Norway with the Grane heavy ail field and drilling on Troll could pro-
vide a substantial increase in Peregrino’s recovery factor. In addition come
strategic considerations such as strengthening the company’s core areas and secur-
ing the operatorship for the production phase. StatoilHydro was originally opera-
tor only for the development stage, with Anadarko due to take over once produc-
tion began.

Many people would agree with Bge that a long-term and sustainable oil

company will primarily find oil through its own exploration efforts. Thisis where

http://www.statoilhydro.com/no/I nvestor Centre/resul ts/QuarterlyResults/Pages/Fo

wrthQuarter2007.aspx
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the greatest value creation occurs. Farming in and out of licences can be a favour-
able supplementary activity, but must then be counter-cyclical (buy cheap and sell
expensive) rather than pro-cyclical. But determining whether the oil price is high
or low can be difficult. It is not many years since oil cost USD 50 per barrel, and
many people would have said at the time that this represented a peak. Over time,
prices will bear a certain relationship to marginal costs, and these have been rising
sharply in recent years. (But alarge part of these cost increases, such as the tripl-
ing of rig rates, isreversible. Ordering of new rigs has hit record levels.) However,
most market analysts would maintain that the current price level of more than
USD 100 per barrel is difficult to explain on the basis of fundamental market con-
ditions, and that a downturn is more likely than not.

To make money farming into licences at a time when oil prices are high,
the company must be able to estimate reserves better than the seller or to develop
and operate the field more efficiently. StatoilHydro has very extensive exploration
operations both in Norway and abroad, and is likely to replace reserves by its own
efforts over time. But the company faces a short-term problem with reserves. The
guestion is then whether to bide one’s time or make acquisitions. Virtually all the
international oil companies are in the same boat after cutting back their explora-
tion operations in the 1990s and also experiencing poor drilling results.

A good deal of information about the Peregrino acquisition is provided in
a stock market announcement from StatoilHydro on 5 March 2008%2. Expected re-
serves from this big heavy oil field are estimated at about 500 million barrels, ex-
cluding upsides. Production is scheduled to begin in 2010 and to provide Statoil-
Hydro with additional output in the order of 100 000 barrels per day. The
company already had a 50 per cent holding in the field, which lies off Rio de Ja-
neiro, and now becomes the sole licensee. StatoilHydro reports that the Peregrino
project can cope with an oil price of less than USD 50 per barrel. At the same

time, the purchase contract has a clause worth recognising. StatoilHydro is paying

2 This can be accessed a the company’s websitee See


http://www.statoilhydro.com/en/NewsAndMedia/News/2008/Pages/Peregrino4Ma
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NOK 9 hillion for the share of Peregrino and 25 per cent of the deepwater Kaskida
discovery in the Gulf of Mexico®. A possible additional compensation of up to
NOK 1.5 billion may be paid for Peregrino if future oil prices are above prede-
fined levels up to 2020. This shares the risk between buyer and seller. StatoilHy-
dro has clearly hedged the downside through this agreement, but also appears to
have ceded a substantial part of the upside.

The average price paid for proven and probable reserves in the interna-
tional oil industry was USD 4.67 per boein 2007, down from USD 5.18 in 2006%.
Higher ail prices have been more than offset by cost and tax increases. In an inter-
view with Dagens Nagingsliv on 4 March 2008, share analyst Gudmund Hille Is-
feldt in DnB Nor Markets estimated that StatoilHydro is paying USD 1.4 billion
for Peregrino, plus an optional USD 300 million from 2010 to 2020 depending on
ail price trends. USD 1.4 hillion translates into a price of USD 5.60 per barrel, ex-
cluding the USD 300 million related to oil prices in the production period. Isfeldt
added that the price per barrel becomes substantially lower when the upside in the
reservesis taken into account.

Two aspects are of particular interest for a closer 1ook:

1) After the acquisition, StatoilHydro will be the sole licensee.

Normal practiceisfor international oil companiesto hold licences through joint
ventures with each other. The advantages relate partly to operations and partly to
risk sharing. More participants in a licence provide access to a wider range of ex-
pertise, and the companies can jointly arrive at optimum technical and commercial
decisions. This also permits the sharing of project-specific risks, which can often
be substantial — such as cost overruns and surprises related to the reservoir and
production. It is accordingly unusual to be the sole licensee of afield of this size.
Therisk will quite simply betoo large. An explanation for the acquisition could be
that an increased holding provides greater potential for carrying reserves on the

13 The latter acquisition was subject to approval by the other partners in the li-
cence and has been turned down. This promising equity position is instead taken
over by the partners.
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balance sheet. Another possible reason could be differences of opinion over the
way the field should be developed. StatoilHydro has ambitions of achieving a
higher recovery factor than would have been the case with the original plans,
which aso calls for much larger investment. The opportunity to bring in other li-
censees at a later date will nevertheless remain open, subject to approval by the
authorities.

2) The payment for the licence transfer is afunction of the future oil price.

The settlement for the licence share takes the form of a fixed amount plus a
possible supplementary compensation of up to NOK 1.5 hillion if future oil prices
rise above predefined levels by 2010. Tying payments to future oil prices might be
regarded as risk hedging at project level. StatoilHydro reduces the amount it has to
pay today in exchange for ceding part of the future upside in the project. However,
risk hedging at project level would not be recommended on the basis of economic
research. What means something to the owners of a company is its aggregate risk
profile. Risk management should accordingly be based exclusively on assessments
of the risk exposure of the company’s overal portfolio. Since individual company
projects will have risk profiles which cancel each other out to some extent, hedg-
ing need only be considered for part of the residual risk. If the company hedges at
alower level, such as a project, overall risk management could become excessive.
This will lead in turn to sub-optimisation, and contribute in part to excessive
transaction costs for hedging. It is otherwise also the case that investors who buy
oil shares are precisely seeking to include ail price risk in their portfolio, and will
react negatively if profitsfail to grow sufficiently in line with rising oil prices. The
possible unfortunate effects of the risk-sharing agreement on Peregrino — such as
results failing to improve sufficiently as the price of oil increases — could however
be reversed through the company’s general risk management. One option would
be transactions in the forward market. But this illustrates precisely the point that

conducting risk management at two levelsis pointless.

14 This emerges from a survey conducted by analysis company John S Herold


http://www.dn.no
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However, the agreement terms need not have anything to do with risk
sharing. Licence farm-ins occur internationally where the settlement is conditional
on specific outcomes (such as a specified level of il prices). An optimum solution
for two parties who take different views of the future could be to conclude such
agreements'®. If that is the case, it means that Anadarko has a more positive view
of ail price trends than StatoilHydro.

The stock market announcement specified repeatedly that the acquisition
was strategic. If this also means expensive, as experience would suggest, it could
be appropriate to take a closer look at the agreed payment mechanism?. In addi-
tion to the fixed settlement, StatoilHydro has given Anadarko an option condition-
a on the price of oil. Whether that is the intention, this helps to camouflage the
real breakeven price. Given the limited information provided, it is impossible to
calculate the value of this option. At first glance, the acquisition looks cheaper
than it actually is and people refer to a breakeven price of roughly USD 50 per
barrel. The option payment must be added if the true breakeven priceisto beiden-
tified. To achieve comparability with light oil projects — such as developments on
the NCS - the spread between light and heavy oil must also be taken into account.
The ail prices referred to in the press, Brent Blend and West Texas Intermediate
(WTI), relate to light oil. At a press conference held after the acquisition, it was
explained that the breakeven price of USD 50 cited by StatoilHydro for a heavy
oil project referred to the Brent Blend reference crude, so comparability is main-
tained.

Heavy oil is priced considerably lower than light crudes, not least be-
cause of scarce refining capacity. Price trends for heavy crude could improve were
capacity to be built up in the refining sector, but the development of a growing vo-
lume of heavy ail reserves has prompted doubts among analysts about the progress

of heavy crude prices. Today’s spread between heavy and light oils is said to be

15 Buyer and seller could achieve the same effect to some extent by taking posi-
tions in the forward oil market.
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USD 15-25 per barrel. Another specific project off Brazil operates with a spread
of USD 23 per barrel. In other words, this amount must be deducted from quoted
Brent Blend and WTI pricesto find the heavy ail price.

The discount on various oil grades depends on the supply and demand of
a given grade and how many potential buyers can handle heavier oils. Where
heavy crude is concerned, the discount will depend on how heavy it is, often ex-
pressed as degrees API, as well as on other factors such asits viscosity, how com-
plex it is to refine, whether it could be blended with lighter oils to permit refining
and so forth. Rather than a single spread, a whole range of prices exist. According
to industry specialists, the Peregrino oil has an APl around 14, with an expected
sales price 25 to 30 per cent lower than WTI.

It was Hydro which acquired the first 50 per cent of Peregrino (then
called Chinook) for USD 350 million from Canada’s EnCana in 2005. According
to Isfeldt, StatoilHydro has paid USD 1.4 billion for the remaining 50 per cent
plus an option of USD 300 million from 2010 to 2020, depending on oil price de-
velopmentst’. We are talking here of avirtual quadrupling over three years. Anin-
creased recovery factor and higher oil price expectations play a big part, and Sta-
toilHydro has upgraded the expected reserves during the development phase. But
it appears that a good deal of strategic value may also have been assigned to the
actual operatorship.

When Hydro acquired 50 per cent of the BM-C-7 licence in 2005, the re-
covery factor for this heavy oil field was estimated at nine per cent. With today’s
reservoir development plan, which utilises water injection and rock compaction,
the estimated recovery factor has risen to about 20 per cent. That means estimated
recoverable reserves have more than doubled®. When valuing this expansion, ac-

16 However, strategic considerations are not necessarily wrong — if the next
steps are clearly profitable, they can justify the entry price. But even oil can be
bought at too high a price.

18 See


http://www.dn.no/energi/article1328359.ece
http://www.statoilhydro.com/en/NewsAndMedia/News/2007/Pages/PeregrinoOpe
ratorship.aspx
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count must also be taken of the fact that increased reservoir utilisation has a sub-
stantial cost side. When assessing the value of reserves today compared with earli-
er valuations, it is important to determine whether the upgrades are based on new
reservoir information. That appears to be only partly the case. The stock market
announcement states that the potential supplementary resources are indicated by
three-dimensional seismic surveys and have been partly proven by drilling a new
well (3-PRG-0001-RSJ) in 2007. It also states that further appraisal wells will be
needed to confirm remaining upsides in the south-western and southern extensions
of thefield.

The number of wells to be drilled and their spatial positioning — the well
network — are of great significance for the recovery factor. But reservoir properties
also mean alot — the size of the residual oil saturation behind a water front, for in-
stance. This can be difficult to estimate without a production history and mea-
surements.

Historical experience in the oil industry indicates that oil companies over-
invest when crude prices are high, and are therefore cautious about expressing
high breakeven prices for new projects. At the same time, they need additional re-
serves — which place them in a dilemma. StatoilHydro is in good company here,
along with virtually all the major international oil companies. A possible solution
is optimistic cost and reserve estimates. The latter incorporate various growth op-
tionsin the form of improved recovery from the main reservoir and supplementary
resources. StatoilHydro is far more optimistic for Peregrino in this respect than
was Anadarko (and all other potential bidders), and this undoubtedly represents
part of the basis for the transaction. On the other hand, the company is also highly
competent in getting a lot out of fields. The recovery factor on the NCS is the
highest in the world. However, sub-surface experts are doubtful about how much
of this high NCS recovery should be attributed to advantageous natural conditions
and how much to expertise. It has been claimed, for instance, that seawater injec-
tion in Ekofisk has not only hindered seabed subsidence but also affected the wet-
tability of the chalk in a more water-wetting direction, and thereby improved re-

covery. Furthermore, it has transpired that a number of the large Norwegian
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sandstone reservoirs have a naturally mixed wettability, ensuring a very high re-
covery factor through water injection or natural water drive from the underlying

aquifer.

5. Conclusion

International oil companies face problems replacing reserves through their own
exploration and development activities. Reasons for this include a reduced explo-
ration commitment in the 1990s, fewer large discoveries and reduced access to oil
fields in regions with large resources'®. Efforts are being made to compensate for
replacement challenges through extensive purchasing of reserves. The danger is
that such acquisitions are made at a high price. Sharply rising costsin the oil com-
panies could represent a substantial challenge if oil prices decline significantly. A
focus on reserves and volume could then be at the expense of profitability. Thisis
anormal condition for the industry, which has historically overinvested when oil
prices were high. It represents a problem in today’s circumstances if normal con-
ditions continue to prevail for the oil market — namely, cyclical fluctuations in the
oil price, which has a normal level substantially below current spot prices. How-
ever, many market players argue that the strong growth in demand for petroleum
and the substantial problems faced in replacing reserves have resulted in a perma-
nent upward shift in the oil price. A humber of serious players go so far as to say
that the cost of crude cannot fall below the present level. We have nothing to
guide us here, so that remains to be seen.

A number of producer countries — typicaly those with the biggest re-
sources — are not prepared to cede ownership or control over their petroleum to
foreign companies. This creates challenges for gross value creation, since control
of resources is often closaly related to incentives for maximising the value of re-
serves. It aso limits opportunities for the international companies in these coun-

tries. However, there should be scope for establishing synthetic incentives which

19 On the other hand, accessto gasis simpler.
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imitate to some extent those provided by normal licence terms. Both oil compa-
nies and producer countries stand to benefit from such a solution.

This article has reviewed two cases involving StatoilHydro: the Shtok-
man field off Russia and Brazil’s Peregrino discovery. StatoilHydro has manoeu-
vred itself in a competent manner into key positions in Russia and Brazil, which
are clearly among the most promising producer nations in coming years. The
company has established a close collaboration with Gazprom and Petrobras, and
has acquired promising licences in these two countries. Since Shtokman and Pere-
grino will absorb big personnel and capital resources, however, they cannot simp-
ly be assessed on the basis of the strategic opportunities which they could open for
further growth. They must also déliver in relation to StatoilHydro’s on-going val-
ue creation. Analysts and the stock market have been lukewarm or negative to
Shtokman and positive to Peregrino.

The problem with buying reserves in other countries is that one typically
bids against companies with experience from the area (asymmetric information).
One can then end up suffering the winner’s curse — paying above the true value.
StatoilHydro has had some experiences of that kind. The opposite position pre-
vailed in the Peregrino licence, however, in that StatoilHydro already had a 50 per
cent holding. This was perhaps part of the reason why the company wanted to be-
come the sole licensee, which is unusual for such alarge field. Ceding part of the
upside to the seller through an option related to the sale is unfortunate from the
shareholders’ perspective. On the other hand, StatoilHydro has acquired an opera-
torship where it can utilise its experience and expertise from similar develop-
ments. If the company succeeds in achieving high reservoir utilisation, as it has
managed on the NCS, the investment will still provide an upside providing costs
are kept under control. It could then also represent an important reference project
for the company, which could make it easier to acquire other reserves. However,
high reservoir utilisation calls for a lot of drilling, and rig rates are exceedingly
high today. But it is possible that the substantial volume in the field could justify
this. A high spread between light and heavy crude prices as well as special costs

associated with recovering heavy oil could represent challenges for project eco-
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nomics. A good deal of environment-related uncertainty also attaches to heavy oil
projects.

A way of overcoming the problem presented by asymmetric information
when bidding for reserves would be to specialise in specific geographic areas and
geological structures. That avoids having to bid constantly against companies who
know more than oneself. Other considerations aso favour a concentration, such as
becoming familiar with regulations and their enforcement and establishing rela-
tions with the supplies industry. StatoilHydro has had a system of geographic core
areas, but this does not always appear to have been effective in limiting the spread
of activities.

Where Shtokman is concerned, StatoilHydro has entered into a contractor
contract where its payment appears on paper to comprise a regulated maximum re-
turn for leasing production equipment over a 25-year period. This type of dedl is
more suitable for contractor companies. Its remuneration profileis not what inves-
torsin oil companies are looking for — namely, a cash flow which varies with pro-
duction and gas prices. In addition to the long payback period in a country with
substantial political risk, a substantial downside risk probably exists in relation to
delays and overruns. Basically, there does not appear to be an upside which can
compensate for the downside in the project. However, the commercial terms are
still subject to negotiation, and efforts are being made to introduce synthetic in-
centives to the contract which will give StatoilHydro an upside related to the de-
velopment of gas prices and produced gas volumes. If such terms cannot be incor-
porated in a credible way (through having the contract refer to international gas
prices, for instance), it is difficult to see why StatoilHydro should want to give fi-
nal consent to the agreement in 2009. The Shtokman involvement will lay claim to
many competent peoplein a period when expertise isin short supply, and will also
call for very substantial capital outlays. These aspects must be balanced against
corresponding upside opportunities. Compared with Total, StatoilHydro may have
a strategic advantage in the final negotiation since it has not paid a signature bonus

yet. Ultimately, however, both companies are dependent on the Russians sticking
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to their agreements. That does not appear to have been the case so far, but the
Russians are in good company with other producer countriesin this respect.

The Russian authorities have so far had the advantage that the oil compa-
nies, in their hunt for reserves, have been queuing up to develop fields in Russia
As experienced negotiators, they have also organised the playing field in such a
way that the foreigners are pushing hardest for an agreement. However, negative
experiences for foreign oil companies in Russian have shortened the queue to
some extent. Moreover, plans and milestones for the Shtokman development now
appear to have been established. It would not look so good for the Russians if Sta-
toilHydro were to jump ship in 2009, which could give the latter a certain nego-
tiating strength. This s the type of raw bargaining power which the Russians seem
to understand. However, it remains unclear whether they fully comprehend that an
agreement which provides StatoilHydro and Tota with sufficient upside is neces-
sary to harmonise their goals with those of the Russian authorities in order to
achieve the largest possible value creation from the field. The willingness of the
Russians to observe agreementsis also questionable. Asaresult, it may be ssimpler
in today’s circumstances for the supplier companies to make money in Russia
since they are paid on a continuous basis and can pull out should payment fail to
be made. That will not be an option for StatoilHydro or Total once they have
locked many hillions of kroner into irreversible infrastructure investments.

While StatoilHydro can recognise booked reserves in Peregrino quickly,
how far it will be able to do so with Shtokman remains an open question. Recog-
nising reserves in the field will be possible in formal terms, and the Russian au-
thorities would have nothing to lose from foreign companies doing so. Any barrier
to recognising reserves would be raised by resource nationalism, but it is hard to
believe that such considerations would be stronger in Russia than in Iran. In any
event, Shtokman cannot relieve reserve replacement challenges in the short term,
sinceit isunlikely that the field can be booked as reserves for many years because

technological, legal and financial conditions have yet to be clarified.
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