THE COMPARATIVE EVALUATION OF OIL CONCESSIONS
CONTRACTS AND JOINT VENTURES*

Thomas Stauffer

Our subject today is the comparative analysis of oil concessions,
joint ventures, and exploitation contracts from the point of view of a
host government which must somehow decide which form of agreement or which
alternative maximises its own interests, Because of the key tole ‘which
oil revenues play in the economies of the major oll-producing countries,
the question is both complex and important. The relative evaluation of
0il agreements is not only controversial because of their political over-
tones, but also because of incompatible tacit assumptions which are fre-
quently made by those discussing the arrangements. Here T would like to
speak of some of the limitations or potential pitfalls of the various me-
thods used for aralysing oil agreements. L hope that thils short disscusion
may help clarify some of the seeming contradictions and the conflicting
claims which have been so apparent in the trade literature.

The analysis will be broken into three parts:

1. Concessionary arithmetic - the interpretation of the profit split.

2, The importance of cash flow analyses and the discount rate.

3. The practical inadequacy of economic analysis: the plvotal impor-
tance of the definition of the relevant policy alternative and the
estimate of potential offtake levels.

We shall conclude with remarks about the extent to which economlc or

financial analysis defaulcts completely when one tries to solve or even
identify the most important problem in evaluating an agreement, so it is

only appropriate that we begin as well with a note of warning that the

*Text of a seminar held at the Bank Markazi, 10 December 1968. This
material was more fully developed in a paper presented by the author to
the OPEC Seminar in Vienna, July 1969; see Middle Easterm Economic Survey,
17 Oct. 1969 (Supplement). The full text will be published with the pro-
ceedings of the seminar.
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subsequent discussion is confined strictly to the financial and economic

impact of agreements that 1s we specifically exclude all intangible bene-

fits or political advantages of one deal compared to another. We all Te-

cognise that governments may from one instance to another reject under-

takings which are eminently profitable in the- economlc sense, while they

may equally well adopt projects which are economically unattractive.Either
decision might well be clearly im the country's best interests, depending

upon the precise circumstances of each case.

We must recognise, however, that intangible benefits by their very
nature virtually defy any quantification which would permit one to attach
a price tag to them. For example no one would deny that a- joint wventure
or contTractual arrangement can offer much more scope for managerial par-
ticipation by the national company. Similarly, the experience to be gained
from marketing ome's own crude may well justify a certain annual level of
loss on downstream operations. Henetheless, even though we recognise the
importance of these benefits, we shall restrict ourselves from here on

to the mundane, purely financial considerations.
Concession Arithmetic: the “Profit Split"

The simplest method which is used for comparing a concession with a
joint-venture or contract (such as the ERAP contract) is the so-called
"profit-split", referring to the share eof the total profits which is cel-
lected by the host government, versus that fraction of the "profits"which
the foreign partner retains. In the case of the NIOC-Pan American  joint
venture, for example, it was argued that the profit split was 75:25 in
favour of Irgn, whereas the nominal split in the case of the Consortium
is either 50:50 or 57:43. The latter - 57:43 - results from the formal
computation where the royalty is fully expensed.

This method of compariné the pro forma profit split, however, is
quite misleading since even in the simplest cases it does not provide the
policy-maker with an accurate standard for measuring the relative finan-
cial desirability of a conventicnal concession versus a joint venture or

a contract. The failure of the "profit-split" to provide a true test for

1. It was observed by Dr. Mina that part of Iran's increased trevenues
in the last decade could be directly attributed to the expertise and ex-
perience which NIOC had gained from its independent operations.
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the relative advantages of a concession or contract 1s a consequence of
three factors: ‘

1. The reference levels are not the same, 1.e., the percentage 1s not
calculated with respect to the same basis in all cases;

2. The simple profit calculation ignores the cost of the country's
own equity capital which 1s invested in either a joint venture or contrac-
tual arrangement; and

3. The timing of net cash revenues is ignored.In most instances to
date, the revenues from the contract lag behind those from the concession
for several years, even though the joint-venture or contract revenues are
ultimately greater. If the oll revenues are being used for development in-
vestment, this comparative delay represents a real cost to the economy
which must some-how be measured and taken into account.

The first two considerations may be Incorporated intc a modification
of the most elementary 'profit-split" calculation, whereas the problem of
evaluating the "cost" of differences in the timing or scheduling of the
revenues in a concession versus a contract requires more sophisticated and
nore complex analysis. )

The simple calculation of the 50:50 split under standard concession
terms is illustrated in chart 1-A, below:

Chart 1-A

CONCESSION

Putative
Profit

Government
Revenue

The accounting cost and royalty are deducted from the posted price,
and one-half of that difference becomes the tax. The total revenue to the
government, shown between the double lines in the figure, 1s the sum of

the tax and the royalty.
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In the case of a jolnt venture, the 75:25 aplit 1is derived as
illustrated in the following.

Chart 1-B
JOINT-VENTURE
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One~half of the barrel belongs entirely to NIQC, say, upon which 1t
receives the whole profit - 100 per cent - whereas the "profit" on  the
other is split 50:50 with the foreign partner. One-half plus "one-half of
one-half' adds up to three-quarters or 75 per cent of the putative profit
for NIOC. Strictly speaking, due allowance for expensing of royalties
would mean that 75:25 in thils sense 1ls really 78 22, while 50:50 becomes
more properly 57:43.2

This calculatien implies that the host country receives one-half
again as much under the joint venture, i.e. %gwggf—EEE% = 1.5. This con=~
clusion is manifestly fallaclous, and it 1s for this reason that this pro-
cedure for the computation of "profit split" is misleading. The  diffi-
culty is illustrated in Chart 2, which has been drawn to scale.

The "barrel® to the left requires little explanation; the tax 1s com-
puted as half the difference between the posted price of $1.80 and the
praduction cost plus the royalty: government revenue, shown again as the
area bounded by double lines, is the sum of tax and royalty.

When we turn to the joint venture case, the situation become slight-

ly more complicated; this 1s i1llustrated on the right-hand side of Chart

2. See the appendix. If one calculates the percentage capture of
the producer's rent, then 50:50 is in fact much closer te 91:Y. More spe-
cifically, referring to the calculation in the appendix, i1f the produc-
tion cost (in accounting terms) is 20 cemts and the cost of capital is 10
cents per barrel, the "rent" 1s $1.00 per barrel, out of which the OPEC
concession provides the government with 91.3 cents.
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2. The profit calculation consiscts of two parts, the first relating

to

the foreign partner's one-half share of the preoduction, while the second

part is the profit obrained by the national company (NIOC, for

on its one-half share of each barrel produced.

Chart 2
CONCESSION JOINT-VERTURE
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The country's revenue on the half-barrel produced for the account of

the foreipgn partner is exactly equal to that which is calculated for the

concessiunnaire,j and cthe two lines are cf equal height In both halves of

Chart 2. For the case of the national company's share of the output, how-

ever, the revenue is not based upon cne-half of the natiocnal price

of

$1.80; ratber, the revenue for NICC's own half-barrel is equal to the mar

ket price for the crude as realised upon arm's length sales - 51.30 being

3. This assumes that the joint-venture agreement prevides for a

valty payment, which is not the case for those arrangements signed
lrun. Thus for Iran, the effective benefit would be less hy 5.6 cents per
borrel (11,25 cents on each barrel attributable to the partner).

ro-
in
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the best estimate which is currently available - less the cost of 20
cents, i.e. a net revenue of $1.10 per barrel on that half.

Here is illustrated the first of the false assumptions which invali-
date the'simplé "profit-split" calculation. The 50 per cent is calculated
upon & basis of a putative profit per barrel which is equal to $1.60 (if
we forget the royalty for the moment}, while the 100 per cent of the pro-
fit which the national company receives on its half-barrel is computed on
the basis of $1.10. Thus 50 per cent of 51.60 is 80 cents, to which is ad-
ded ome-half of the rovalty, making a total of 91.3 cents, whereas the

100 per cent of $1.10 leaves $1.10. The average revenue per barrel becomes
91,3+1.10

2
real revenue is only increases by some 10 per cent and the inherent flaw

or 51.016; accordingly, when the profit share is doubied, the

in the "profit-split" calculation is revealed.

The scurce of this discrepancy may again'be illustrated directly:see

Chart 3.
Chart 3
National '
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AW N N e
PR AN e N AR AES)

Non-Realisable: | _vineviastexexants ~
Profit SRR H KD X
Profit
Tax

Royalty

VA R/ /74

The area shown crossed represents the difference hetween the market
realisation and the posted price on the half-barrel belonging to the na-
tional company. The concessiopary partner pays his "taxes' to the  host
government as if he really earned that income, whereas the national com-—
pany actually realises cash sales revenues per barrel at the prevailing

market price, which is at present about fifty cents per barrel less.
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There s8till remains point two: we have not yet taken into considera-
tion the fact that the naticnal company, and hence the host country, has
invested equity capital of its own in the joint-venture enterprise.4 No
such capital outlay is involved in any concession, so we must duly take
account of the equity capital which the naticnal company provides before
the two cases become comparable in any useful way.

The equivalent charge for equity capital may be determined as fol-
lows: the production cost which was assumed 20 cents per barrel,is rough-
ly equivalent to an investment of $365/barrel/day.5 The "cost" to the
country of providing that capital can then be computed two ways:

1. Amortisation of a loan at 7 per cent over 6 to 8 years; this as-
sumes & loan under commercial terms.

2, Direct charge for the opportunity cost of foregone developmental
investment at between 10 and 15 per cent per annum; this assumes no bor-
rowing, but a diversion of available capital.

It may be demonstrated that both approaches yield an estimate of the
"cost" of such capital investment which is approximately 8 to 12 cents per
barrel; we shall settle here upon a figure of 10 cents per barrel.

It is therefore necessary to substract 10 cents per barrel from each
barrel sold by NIOC in order to correct for its equity capital 1invested
in the venture. This calculation is shown in numerical form in the appen-
dix; while in Figure B the dotted area on the right-hand side represents
the amount of "praofit" which in fact is not profit at all but the "cost"
of the national capital which had been committed per barrel of  output.
This must be deducted from gross recelpts as an eccnomic cost in this con-
text. Consequently, the effective per barrel revenue on the national com-
pany's share drops to $1.00, compared with %1.3 cents from the concession-
naire (under 50:50) or from the foreign partner in the jeint venture. The
weighted - average, effective net revenue, therefore, i1s 95.7 cents frem
the joint-venture versus 91.3 cents from the standard concession, where

royalties have been fully expensed.6

4, Even where the operation is ostensibly self-financing, capital is
still implicitly invested by compariscn with the revenue foregene from
the concession as alternative.

5. If one-half of the productien cost 1s depreclation, and if the da-
preclation schedule is ten years, then 10 x 10 cents equals one dollar,
One dollar per annual barrel 1is equivalent to $365/daily barrel.

6. By the time any production might materialise from agreements which
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The results of this section are summarised in the table below:

Comparative Benefits to Host Government

Concession Joint-venture Ratio
Profit share 50% 75% 1.50

Unit revenue 91.3 95.7 1.05

We see that the increase in profit shareafrom 50 to 70 per cent un-
der the joint-venture produces an increase in the effective, disposable
per-barrel revenues of only 4.4 cents. In other words, an increase of one~
half in the profit-share which the government purportedly collects from
50 to 75 per cent, yields an increase of only 5 per cent in the govern-
ment's diséosable revenues, that is an increase from 91.3 to 95.7 cents
per barrel.

The éame'analysis can be carrled through for contracts such as that
signed in 1966 between NIOC and ERAP; but the detalls are more complex.

Assuming that NIOC develoﬁs the national reserve itself without de-
lays, which is the revenﬁevmaximiﬁing option, 80 per cent of the produc-
tion is then for NIOC's account, while ERAP purchases only 20 per cent.On
this basils, NIOC's gross revenues become:

a. NIOC sales 0.80 x 1,30 = 1.040

b. ERAP purchases 0.20 x [.52x1.30x.10] = 0.155

Total $1.195

From the gross figure, however, we must subtract the production cost
of 20 cents and the capital charge of 10 cents, which leaves a net,effec-
tive "profit", of $0.895/barrel. In other words 90 per cent of the '"pro-
fit" yields 2 cents per barrel less than 50 per cent of the profit. of
the production cost, however, 10 cents is a non-cash charge{depreciation),
so that the effective cash receipts to the government are 99.5 cents/
barrel, or 9 per cent greater than in the 50:50 case.

Even after allowing for the national reserﬁe, however, we find that

Iran actually recelves less in accountiﬁg terms from the proclaimed 91.5

are currvently being negotiated, the existing discounts may be presumed to
have vanished. Again, it 1s to be noted that the jolnt-venture agreements
in Iran do not provide for a royalty, so that the comparable return would
be 90.1 cents, or less than that from a standard concession. However, full
comparability of these results requlres consideration of any bonuses,land
rentals, or cfftake agreements which might be involved in specific cases.
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per cent of the "profit" than it would from the 75 per cent or even from
the 50:50 split as computed above. This is a consequence of the especially
favourable price at which ERAP will be permitted to obtain its share of
the oll produced under the contract. Both examples i1llustrate clearly the
inability of a simple 'profit-split" calculatlon to provide adequate 1n-
sight into the financial performance of concessions, Jjoint-ventures, or

contracts.
Discounted Cash Flow Analysis

In the preceding section we saw how the very simple concept of pro-
fit-split could be modifled to incorporate the effects of realised prices
and equity capital investment. We must now extend the diacussion to allow
for differences 1in the timlng of the cash receipts under the various al-
ternatives. The consideraticn is of particular importance when a coniract
is compared with a concession because the concession revenues are graater
in the earlier years, appreciably less for some years thereafter, and ul-
timately are not much different in the later years of the operatlon. The
final difference, however, is preater for lower-cost oil.

A typical pair of time profiles for net, disposable revenues, to a

government 1s shown below, computed under both alternatives:

Disposeable ¥
Cash 7 CONCESSION

Years

The somewhat unexpected relationship between these twe = curves re-
quires explanation} in the first few years after the beglaning of commer-
cial production, the terms of the ERAP contract require that the natilonal

company refund all or almost all of the invested”capital, Plus accrued
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interest.7 The rapld amortisation of these loans, together with starc-up
costs and the last stages of the capital construction, consumes all of
the disposable cash produced from marketing the output, so that the na-
ticnal company realises no net disposable cash whatsocever in the first
few years of commercial production.

During the second phase, once the loans from the French hadve been
paid off, the disposable revenues from the contract arrangement rise ra-
pidly and exceed those from the concession quite appreciably; even though
the contractor is gble to buy his share of the output at a very low price
- circa 80 cents, including production costs - the low Income on that
fraction is compensated by the higher realisations on the national com-
pany's direct sales. Finally, in the third stage, once the initial block
of capital assets has been fully depreclated, the country's dIncome from
the concession risgs, reflecting the lower costs which are deducted from
taxable income, while the income under the ERAP contract actually decrea-
ses somewhat.

We have assumed implicity thus far that the choice facing the petro-
leum ministry is the selection of elther a concession or a contract where
both would be expected to make the same investments and achieve the same
production levels. Under this assumption, therefore, the country indeed
"loses" revenue in the early years if it does adopt the ERAF  contract,
even though it actually expends ne cash whatsoever. This follows hecause
of the presumption that there existed the alternative of a conventional
concessionnaire who would have performed in exactly the same  way. The
country might have had the other level of revenue in those early vyears,
hence it is appropriate to discount both cash streams at whatever is be-
lieved te be the opportunity cost of capital for the country, that is
whatever the country achleves on the average in 1ts development program—
mes.

The specific choice of a discount rate is difficult, and there is
little relevant theory. Roughly speaking, the greater are the opportuni-
ties for productive investment in the domestlc economy and the more effi-

cient is the Ministry of Economy or the planning body, the higher should

7. Dr. Minz pointed out that if the National Reserve were regarded
as incremental production which otherwise would not be obtained from a
concessionnaire, this diagram would be apprecilably different. This case
is discussed in the next section.
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be the rate of discount. Conversely, where there is scant possibility for
extensive domestic investment, as in Kuwalt, or where the absorption ca=
pacity of the eéonomy is being approached, as 1in Libya, the discount rate
ought to be perhaps set at only one-half point greater than the prevailing
interest rate in the Eurodollar market. ‘

in any event, once a discount rate can be chosen, the present values
of the twg streams must be compared in order teo determine which is pgrea-
ter, where both are discounted at a rate which reflects the productivity
of investment capital in the host country. If the two present values are
close together, or if the values cross within the rTange of discount rates
which is relevant, then the two alternatives may be interpreted as being
indistinguishable or equivalent for practical purpeses. The choice between
them may then quitercomfortably be made strictly on grounds of intangible
considerations.

At this point nothing more can be said in general. The relative as-
sessment varies from case to case and depends upon the specific terms of
the agreement to be analysed; the specific numbers are decisive. Nonethe-
less, thus far, all of the arrangements which I have examined are either
less favourable financially than a standard concession or, at best, arte
approximately comparable, unless one presumes that a second Burgan field
ig found. The one partial exception is the deal which was recently (1968)
signed in Libya between Lipetco and the French, although any calculatioen
there is cbscured by a host of complications which successfully elude use-
ful quantification {for example, the agreement area was unnecessarily
large in relation to the bonuses).

We conclude this sectien with the remark that it perhaps ought not
be surprising that none of the contracts or jeint ventures provides grea-
ter direct economic advantages than the conventional concession. If we
revert to the bidder's wviewpoint for the moment, we realise that he has

little incentive to offer more than the market "value", measured in

8. Alternatively, the minimum discount rate may be geared to policy
targets of the government. For example, if the avowed goal of the govern-
ment is an annual increase in the per capita GNP of 7 per cent, while
the rate of population increase is, say, 3 per cent, the minimum rate of
return on the weighted mix of projects must be 7 + 3 or 10 per cent. It
may be shown that this consideration is equivalent teo specifying a dis-
count rate of no less than 10 per cent for the evaluation and  selecticn
of investment projects.
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tax-paid equivalent terms, since most normal bidders have the option of
meeting their requirements through purchases, long-term or short-term, at
some economic price. Hence, a bidder could offer a host country signifi-
cantly more than a potential concessionnaire only by exceeding the ''real”
price. In practice, therefore, such new bidders have quite predictably

offered somewhat less.
Limitations of Concession Analysis

Our discussion thus far has rested entirely upon one central assump-
tion, which now must be itself scrutinised and tested. We  Thave quite
clearly assumed that both the concessionnaire and the joimt-venture part-
ner would proceed to develop the area or block in question at precisely
the same rate; moreover, we have further assumed that the natiomal com=
peny, similarly, would develop an area under a contract arrangement at
that same rate. This assumption is clearly untenable, and we have in fact
really been asking the wrong question. Instead of calculating 'how much
per barrel”, we should have enquired instead: "how many barrels?”

The revenue équation contains two variables:firstly, the unit revenue
and, secondly, the procduction level itself. The differences, in the pre-—
sent value of the revenue streams under the concession, contract, etc.
are completely outweighted by comparatively small differences in the pro-
duction patterns when one relaxes the unrealistic assumption that all bid-
ders would exploit the acreage at the same rate. Even though the "value"
of ERAP terms might be 10—15 per cent less than that of a standatd con-
cessicn, the ERAP package would nonetheless he more lucrative if one were
certain that ERAP, say, would produce 20 per cent more oil than sone other
bidder and do so more rapidiy.

In this context, therefore, we must recognise explicitly that there
are two distinct levels of comparison in analysing oil agreements:

A. Comparison of the fiscal regimes.

B. Comparison of the aggregate revenue impact.

The dominant factor, therefere, is the level of production ur off-
take which one may reasonably expect from the various bidders, since it
is all but certain that thev would not all be the same. The [inuancial [ca-

tures of the various packages actually play a rather subordinate rolv
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unless the terms are outrageously meagre, and we are thus led directly to
the real dilemma in the assessment of contracts or concesslons - the ana-
lytical apparatus functions superbly 1f we know the future level of off-
take, yet it is precisely this variable which cannot be predicted by any
existing economic technique.

In the long rum, once all the producing countries are competing with
one another through the vehicle of their national companies, i1t is clear
that no extra volume can be gained in this fashion, since the sum total
of the efforts by each producer will be the displacement of one barrel of
concessionary oil for each barrel produced ostensibly at the margin by a
"non-concessionary" enterprise. Accordingly, in the long-run,an increased
market share can be won only via discounting, a process which, once com-
menced, would undermine the whole artificial structure which protects the
producing countries' monopolist's profits. In the long-run, therefore,the
assumption of equal offtake patterns does hold, albeit somewhat perver-
sely.

The problem does persist, however, in the short run, and there seems
to be no simple guldeline for the policy make who ultimately must decide
in any given instance which alternative ought to be chosen. An economic
or financial solution exists conveniently for the easy problem of direct
comparison of alternatives, but economics abdicates when faced with the
more important question of estimating the likely production levels to be
expected under the various alternatives, provided that price or tax-dis-
counting is excluded as B certain device for permitting control over off-
take levels.

In conclusion, then,. it has been demonstrated that rche "profit-split"
does not give the policy-maker a valid basis for selecting between an oil
concession or an oil contract, for example. The crucial variable is not
the revenue per barrel, even when calculated correctly, but lnstead, the
expected number of barrels.g A financial analysis is indispensable, and

the ministry of petroleum or the national company must have performed the

9. Dr. Mina commented that the most relevant framework within which
to assess oll agreements is that of 'Level B", above, where one can be
assured in the short and medium-run that incremeatal output will result
from either joint-ventures or contracts. For the national company access
to additional reserves and the freedom to explolt them permits penetra-
tion into markets which concessionnaires, whose global interests are wide-
ly ramified, would otherwise either avoid or even defend.
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exercise, but in the last analysis, the cholce must hinge upon the minis-
ter's best estimate of who will produce the most.

Nonetheless, just as mathematics is the handmaiden of the  physical
sclences, economics is only the handmaiden of national policy 1t may
gerve,but it ought not to be expected to rule.The dominant consideraticns
are elther non-economic or cannot be successfully analysed economically,
so that the final assessment of the terms of various oll agreements is in
essence subjective, and the responsibility for cholce must necessarily re-
side within the political process, transcending the strictly economic

framework,

APPENDIX

_ Joint-Venture
Concession A, Iran's half B. Partner's half

Posted Price 1.80 0 1.80

Market Realisation (1.30) 1.30 (1.30)
Cost .20 .20 .20

Royalty .225 0 .225
Tax . .688 ] .688
Government revenues

1. Tax & royalty .913 0 .913
2. Crude sales {net) 0 1.10 0
3. Charge for equity capital Q .10 0

4, Net realised revenue 0.913 0.957



