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Executive Summary
The terms of the Stabroek Production Sharing Contract, signed by the government of
Guyana and a consortium led by ExxonMobil in June 2016, provide an exceptionally low
government share of profits – just 52%, using estimates for prices and costs provided by oil
data company Rystad. If different terms had been negotiated to raise the government take
to the middle of the range of petroleum projects, the government would earn tens of
billions of US dollars more1.
Specifically, if the royalty had been at 10% and standard corporate income tax (CIT) of 25%
had been applied, both of which are well within international norms, the resulting
government take would have been 69%, and Guyana would earn $US55 billion more
during the life of the Stabroek field, up until 2056. On average, Guyana would lose over
$US1.3 billion a year over the life of the project from signing in 2016 until expiry in 2056.

This brief will show what Guyana could obtain were it to have a reasonable contract. It does
this using two sets of oil production and cost estimates: those provided by the oil data firm
Rystad, and those drawn from a range of sources, including ExxonMobil themselves.
It will then show how we have determined what a reasonable contract could be by
reviewing terms from as many fiscal regimes around the world as could be sourced in public
domain.
Finally, it will show how Exxon can still make a reasonable, industry-standard profit if
Guyana were to have a reasonable contract.
In December 2019 OpenOil conducted this analysis based on the assumption that Exxon had
discovered 6 billion barrels of oil, which was the quantity Exxon had announced at the time.
At this time, OpenOil requested comment from Exxon regarding these findings. The
company’s response can be found in Annex 3. In January 2020, this analysis was updated to
reflect Exxon’s new oil announcements, discussed further below. A second letter was sent
to Exxon, but the company did not respond.
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Background
OpenOil is a company based in Germany which specialises in providing financial analysis of
natural resource investments for public policy purposes. Its clients include over a dozen
governments in Africa and Asia and civil society around the world, the World Bank, the
African Development Bank, several bilateral development agencies and governments
themselves. OpenOil has published the world’s largest collection of fully fledged financial
models of natural resource projects, which are available on the Internet.2 OpenOil uses the
FAST financial modelling standard, in wide use in the global financial service industry3, to
build Discounted Cash Flow (DCF) models to project future revenues, costs, pre- and posttax profits, investor rates of return, and the sensitivity of these factors to market volatility
and other factors4. The resulting analysis has been used in negotiation of deals, tax gap
analysis, revenue planning and internal revenue allocation by governments.
Global Witness commissioned OpenOil to model revenues accruing to ExxonMobil and the
government of Guyana under plans to produce over 8 billion barrels of oil from the Stabroek
concession, under both the existing upstream contract signed in 2016 and an alternative
fiscal regime deemed to achieve a government share of profits more in line with global
norms.

Methodology
Earlier Analyses
In March 2018, OpenOil published a financial model and first analysis of the Stabroek field 5,
based on the 2016 contract between ExxonMobil and the government (published in 2017),
and estimates of reserves in the first two discoveries in the Stabroek field, Liza 1, in mid2015, and Liza 2, just before the new contract was signed. Our findings then were that
government take was about 52% of profits generated by the project, and would not capture
superprofits in a boom market, and company rate of return was above 20% in the base
scenario. The concentration on the first two fields led to a base scenario of 450 million
barrels of production, with an “extended” scenario rising to 750 million barrels. As
mentioned in that first report, the terms of the 2016 contract were essentially the same as
those of a previous contract signed by ExxonMobil and Guyana in 19996.

The Economic Parameters
The 16 Stabroek discoveries to date have captured international attention, and put Guyana
onto the map as a major coming oil producer. Despite widespread coverage and published
analysis, however, development of the fields is at such an early stage that estimates of oil
that will be recovered, and capital and operating cost structures are necessarily speculative.
Clearly the Stabroek finds are of global significance7, and the fields are set to produce
multiple billions of barrels of oil, starting early in 2020. Equally clearly, a range of forecasts is
possible over all the complex factors which govern upstream petroleum operations.
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This study’s approach has been to combine the analysis of the fiscal regime in OpenOil’s
2018 analysis, with a wide range of assumptions from industry information provider Rystad
to construct a minimum scenario of revenues generated both for the government of Guyana
and the consortium led by Exxon Mobil. It examines 15 named assets in the Stabroek block,
but not the announced 16th discovery in January 20208.
This provided us with a base scenario, which we then use to examine the difference in
revenues accruing to the two parties under the current fiscal regime, signed in 2016.
Subsequently, we have modified some of these assumptions in ways detailed below, to
construct an alternative view of the project economics.
Rystad Data
The prospectivity in the Stabroek field has advanced quickly. As of January 2020, Rystad had
identified 15 named prospects within the Stabroek block, governed by the agreement
signed in June 2016, with individual assets yielding producible reserves of petroleum
totaling over eight billion barrels. This is a provisional figure as frequent announcements
from ExxonMobil and its partners make clear that sizeable exploration is still underway and
producible reserves are likely to rise9.
A pattern of rolling development of the different prospects is assumed in the Rystad
forecasts, with Liza 1 and Liza 2 already under development and due to start production in
2020 but other significant prospects such as Payara and Snoek, starting production in the
mid-2020s and others, such as Hammerhead and Ranger, in the late 2020s or even 2030.
Base Project Economic Scenario
OpenOil made the following adaptations to build the base project economic scenario.





The Haimara prospect was excluded because it is assumed to be largely gas, and the
marginal complexity of adding gas calculations into the model was too high given
also the low materiality of the prospect.
A 40-year development and production period was assumed, ending in 2056.
Overall production assumptions were raised from 6.4 billion barrels life of project to
7.9 billion barrels.10 This matches recent broad general discussion in oil industry and
policy publications.11

The updated model also uses Rystad cost and price estimates. The model also assumes that
both cost and price estimates are in nominal terms and converts them into real 2019 US
dollars, assuming 2% annual inflation, to have a more controllable set of predictions under
different market scenarios.
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Following are the key economic parameters (all dollar amounts are 2019 real):
Parameter
Reserves
Exploration
Capital Expenditure
Operating Expenditure
Total Costs
Price

Stabroek: Base Scenario Project Economic Assumptions
Explanation
7.9 billion barrels
$US7.4 billion, or $US0.94 per barrel
$US91.6 billion, or $US11.58 per barrel
$US86.8 billion, or $US10.98 per barrel
$US23.50 per barrel, excluding financing
$US65 constant (based on late 2019 market), escalated for inflation

Fiscal Regime Interpretation
The same interpretation of the fiscal regime has been held over from the March 2018
financial model. It is based on a reading of the 2016 contract between the government and
ExxonMobil, Hess and Nexen, which has been published12. There are only two significant
fiscal tools exercised by the government of Guyana, a royalty rate of 2% and a profit
petroleum split of 50%. Most other taxes and fees have been explicitly ruled out in Stabroek
by the 2016 contract, such as corporate income tax,13 property tax,14 service withholding
tax,15 withholding taxes on interest and profits,16 Capital Gains Tax17, Value Added Tax and
import duties18.
In addition, the model includes an alternative fiscal regime which raises the royalty to 10%,
and introduces a standard corporate income tax of 25% levied on profits achieved by the
consortium. The 2016 contract also has tax credit implications elsewhere, as it specifies that
the consortium’s share of profits is considered to be net of CIT paid “on behalf” in Guyana,
which can then be used in other jurisdictions, notably the United States. These are not
studied here.
Parameter
Royalty rate
Profit Petroleum
Cost Recovery

Current Fiscal Regime
2% of gross sales
Flat 50%/50% split of profit oil
75% ceiling
Paid on behalf – no Contractor obligation

Income tax
Exemptions
Miscellaneous

Dividend Withholding Tax, Interest
Withholding Tax, Import Duties, VAT
Signature Bonus, surface rentals, fees

Alternative Fiscal Regime
10% of gross sales
Same
Same
25% of taxable income, straightline
depreciation of capex over 5 years,
unlimited carry forward.
Same
Same

It should be noted that the 2016 contract contains many clauses which deal with major
issues between host government and contractor in standard ways and could be regarded as
protecting the interests of each in a balanced way: for example, clauses on cost recovery,
associated gas production, crude oil valuation, domestic supply obligation, social and
environmental responsibility and applicable law.
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Main Results
Government Take as a measurement
The main question addressed by the model is: how much more revenues would accrue to
the government of Guyana if the 2016 contract had a fiscal regime which more closely
matched norms in the petroleum industry. To do this the model uses a measurement known
as the “government take” (or sometimes the Average Effective Tax Rate - AETR)19. Simply
put, this seeks to determine how much of the profit a government gets after all the costs of
the investor have been recovered. The 2018 model concluded that under a base scenario
the government received about 52% of the profits, and the commercial consortium 48%.
This finding is substantively confirmed in the updated model, with the base scenario yielding
a government take of 52% under the current fiscal regime across the broader prospects now
in play. This proportion also stays remarkably stable under price assumptions, varying by
only a couple of percent through an oil price range from $US45 to $US100 per barrel. This is
the natural outcome of a fiscal regime in which the main tool is a straight profit share of
50%.

Total Loss Compared to Regimes with Higher Government Take
Guyana will lose tens of billions of dollars as a result of this low government take under all
conceivable market and cost scenarios.
The model constructs one alternative fiscal regime with which to compare the 2016
contract, of raising the royalty rate to 10%, and introducing a standard corporate income tax
of 25%, payable on the consortium’s profits (assuming unlimited carry forward of early stage
investments). This alternative fiscal regime yields a government take (AETR) of 69%, more in
line with industry norms (see discussion below).
This new, higher government take is relatively stable to within one or two percent across a
very wide range of prices and profitability, consistent with the nature of corporate income
tax as being neutral in terms of fiscal progressivity. The AETR stays at 67-72% with prices
between $US50 and $US120.
The chart below then converts that into the extra revenues the government of Guyana
would earn over the life of the project. Under the price and cost assumptions provided by
Rystad, the government of Guyana stands to earn $US168 billion over the life of the project
with the price at a constant $US65 per barrel. Under the alternative fiscal regime that would
become $US223 billion, or an increase of $US55 billion. Even at lower prices, such as $US50
per barrel, there is a $US38 billion difference in revenues Guyana will receive over the life of
the project.
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Stabroek - difference in Government Revenues: current and alternative fiscal regime
Oil Price (2019 real)
Current fiscal regime
Alternate fiscal regime
Revenue Losses

$US50
$US106bn
$US144bn
$US38bn

$US55
$US127bn
$US170bn
$US43bn

$US60
$US148bn
$US197bn
$US49bn

$US65
$US168bn
$US223bn
$US55bn

$US70
$US188bn
$US249bn
$US61bn

$US75
$US208bn
$US275bn
$US67bn

$US80
$US226bn
$US299bn
$US73bn

Differentials between the two fiscal regimes increase as production rises and initial
investment costs are recovered, allowing greater profitability. In the base scenario there is
$US190 million difference in government revenues in the first year of production (2020). But
this rises to some $US956 million in 2025, $US3.4 billion in 2030 and $US3.8 billion in 2035,
before declining along with production in the field.
It is important to note that the estimate of $US55 billion revenue loss to the state of Guyana
in the base case scenario is far from the maximum in a possible range of outcomes.
Similarly, low prices or lower production could generate smaller losses.
Rystad’s forecasts include estimates for costs in the prospects to be developed later which
do not show any substantial economies of scale from those in the first two fields, Liza 1 and
Liza 2. The model also developed an alternative project economic scenario in which it is
assumed that unit cost savings are achieved which increase by 4% a year up to a maximum
of 40% savings. The resulting lower costs predict higher pre-tax profitability – and therefore
a wider discrepancy between the results of the current fiscal regime and an alternate one.
Under this scenario, Guyana will earn $US189 billion during the life of the project under the
current tax regime, and $US250 billion under the alternative – a difference of $US61 billion
under the same price assumption of $US65 per barrel.

The biggest single variable to determine different revenue streams in the project will be
future price, and Guyana’s loss of income could be higher if different price forecasts are
used. For example, the Energy Information Administration, part of the US federal
government, published a long-term forecast in January 2019 which in its Reference Case20
has prices rising in real terms in the coming years (to $US108 per barrel, in today’s money,
for Brent in the year 2050). Accordingly, the difference in government revenues between
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the current regime and the alternative one would rise to some $US78 billion over the life of
the Stabroek wells.
Such is the magnitude of production that even under a scenario of vastly reduced revenues
because of a collapse in the oil price, such as could be caused by a policy response to the
climate emergency, the difference between Guyana’s current contract and a new one would
still be in the tens of billions of dollars. A price based on a working paper from the
International Monetary Fund21 which forecasts oil collapsing to $US15 per barrel in 2040
would yield $US39 billion to the government under the current fiscal regime and $US57
billion with the alternative regime – a difference of $US18 billion.22

Defining Government Take in comparable projects
Difficulties of the Government Take Measure
Although industry experts regularly publish estimates for government takes, caution should
be expressed about the limitations of knowledge. Lack of access to data, and to the full text
of contracts, means that both often have to be estimated rather than known with any
precision. In order to produce a government take figure, as an empirically-based calculation,
full cost and sales data would be required, and companies generally hold these close as
commercial secrets. Second, the same project could yield different government take figures
with the same contract, depending on market conditions.
This means that tables which express government take figures are only doing so under
specific market scenarios, and unless the full model which underpins the estimate is
accessible, it is not possible to determine how the take would vary without replicating the
full modelling of all the comparable projects. Finally, the largest cause of variation in
government take figures are not within government control – market prices and
prospectivity determine what fiscal regime an investor will be willing to accept perhaps
more than any other factor. One cannot therefore draw a straightforward correlation
between higher and lower government takes, and how well or badly a deal was negotiated.
For example, US government research shows that the vast majority of discoveries in the Gulf
of Mexico are of relatively small fields of less than 10 million barrels – it is no surprise
therefore, that the fiscal regime seems designed there to render such fields commercially
viable, but in a way which then creates lower government take in the few projects which do
have larger discoveries23. Worldwide, less than 15% of the 400 or so deep offshore projects
included in the research had a field size of greater than 250 million barrels, and since field
size correlates strongly to profitability, it would follow logically that government take might
be lower in jurisdictions with a high number of small fields, in comparison to other
countries, such as Algeria or Angola, where average field sizes are much larger.
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General Surveys of Government Take
There is no absolute settled opinion on what constitutes reasonable government take in oil
projects. Nevertheless there are some guiding norms. The IMF, for example, in a 2012 study
of 67 different petroleum regimes around the world, concluded that an AETR of between
65% and 85% was normal24. The table below shows their estimate of the government take,
or AETR, of a number of petroleum fiscal regimes in selected countries, undiscounted. In
total over 100 estimates of AETR have been evaluated for this report25.
Judged against this, it can be seen that the current 52% take (undiscounted) for Stabroek is
on the low side, and that even an alternative fiscal regime, which would yield a government
take of 69% by imposing a royalty of 10% and Corporate Income Tax of 25%, earning an
extra $US55 billion, would fall in the middle of the comparison group.

Another study produced by the Boston Consulting Group, using Rystad data, estimated
government take from the fiscal regime in 19 countries26 through the period 2009-14. Only
four of the 19 countries had government takes below 60%, and the average was just over
65%. Rystad produced another series of estimates more recently of 23 countries, of which
only four had government take below 60%27.

Peer Group Countries
Arguably, the terms of the Stabroek deal need to be evaluated not against global norms, but
a narrower peer group of contracts signed in similar situations. Guyana does not have any
current oil production, and the project is offshore. In theory this could entail high cost and,
at original signature point in the last century, high exploration risk. This is the argument that
ExxonMobil itself makes, arguing that the field was high risk when the original contract was
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signed in 1999, and that these terms should have been, and substantially were, held over
into the new agreement of 201628. Set against that is the fact that the first two wells had
been drilled and results evaluated by June 2016, which substantially de-risked the project.
An extensive study carried out by IHS Markit for the US government in 2018 included
Guyana alongside Angola, Brazil, Canada, Mexico, Norway and the United Kingdom to
provide a basis for comparison of fiscal terms in US waters in the Gulf of Mexico, which is
administered by the federal government29.
On the other hand, an article issued by Rystad, argues that projects such as those recently
developed, or under development, in countries such as Israel, Mauritania and Mozambique
are all in the 50% government take range30, and that this is a more credible basis of
comparison.
However, there is evidence to suggest that Guyana’s government take should not be
compared to that of the countries listed in the Rystad article.
The “gas discount”
The countries cited by Rystad are all for gas production, where the norm has been for
government to accept lower fiscal terms because of perceived lower profitability for the
companies. Stabroek’s commercial viability rests on petroleum. Conventional wisdom is that
projects which are known to deliver gas tend to have more marginal economics (expressed
in terms of energy equivalence), and that fiscal terms therefore tend to be more favourable
to investors.
Additionally, even if Guyana is to be compared to gas producing countries, the IMF has
shown that government take estimates for gas producers are higher that what Guyana is
currently enjoying. Unlike Rystad, the IMF estimates Mozambique’s government take at
67%31. It also ran simulations of a number of potential fiscal regimes for Lebanon before its
first bid round, for offshore gas, with a government take of 68% undiscounted for its middle
scenario, within a range of 58% to 78%32. A separate study on gas fiscal regimes by the IMF
used modeling that showed an AETR that averaged 59% in six North American jurisdictions,
and 69% in four countries.33
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Investor Profitability
Considerations of government take are normally joined to analysis of the rate of return for
the investor, since it might be considered redundant to discuss how to raise a government’s
share of profits if that reduced an investor’s own profitability from the project to a point
where it decided not to invest. The main conclusions from this and other comparative
studies of Guyana’s emerging oil fields are:






The Consortium’s profitability in the project is high. Assuming a constant price of
$US65 per barrel, its internal rate of return (IRR) is 22% under the current fiscal
regime, and would change to 18% under the alternative regime (using real 2019
dollars – nominal IRR would be somewhat higher). This is well within normal investor
expectations and the project would still clearly be viable.
Profitability is based on two elements: the sheer scale of discoveries in Stabroek, and
industry perception that cost structures in Guyana will be lower per barrel than in
similar deep-water developments elsewhere.
Exploration economics at the time the current agreement was signed in June 2016
were already so strongly positive as a result of the Liza 1 discovery the previous year
that the high profitability was already known to ExxonMobil and the other members
of the consortium, in a way which created a radically different view of project
economics from the time the contract was first signed in 1999.

Internal Rate of Return
Using Rystad data, the financial model shows an Internal Rate of Return (IRR) to the project
of 22% in real terms after tax, under the current fiscal regime, over the life of the project, or
18% under the alternative regime.
This is well above the so-called “hurdle rate” often employed by the oil industry of a 15%
rate of return in nominal terms – equivalent to about 13% adjusted for inflation,34 which is
sometimes considered to be the minimum necessary return on capital to consider
investment at the exploration stage. Exxon themselves have used a 10% rate of return in
real terms, which we follow in the analysis below.
Profitability further increases to the extent that project financing might be used to limit the
consortium’s commitment of its own capital to the project35. Since the interest the
companies have to pay back their lenders will be lower than the returns of the project, they
can keep the difference – and achieve a more concentrated return from their own
resources. The model predicts the 22% rate of return to the investor group as a whole,
under current fiscal terms, which could be expected to rise to 27% return for the oil
companies themselves if there was significant leveraging in the project, and the 18% rate of
return under the suggested alternative tax regime would rise to 21%36. There is also strong
incentive to maximise gearing in the Stabroek project because the contract places no limit
on the deductibility of interest charge costs.37
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Under the alternative project economic scenario, the consortium gains higher rates of
return because of increased profitability. So at $US65 per barrel, the contractor rate of
return is 25%, which rises to a 29% return on oil company equity if there is project financing.
ExxonMobil themselves have predicted a higher rate of return38 still of 34%-35% - one of the
reasons the Rystad cost estimates might be considered conservatively high.
One reason for the discrepancy in the estimates may be because the Exxon estimate
calculates returns from when a final investment decision is taken in 2019, compared to the
OpenOil model, which starts the clock on financial returns with the signature of the new
contract in 2016. In between are three years of relatively heavy investment, and no
production, which Exxon’s own forecast seems to exclude. A second possible reason is that
ExxonMobil appear to be planning for a faster rate of production development than is
assumed in the Rystad forecasts,39 which would raise the rate of return by bringing
substantial free cash flow forward in the project.
A US government study
in 2018 estimated the
Internal Rate of Return
in Guyana’s fields to be
the highest of the
different rates it
analysed, at a median
of 28%40. Without
access to the
underlying data and
assumptions used in the study commissioned by the Bureau of Ocean and Energy
Management (BOEM), and carried out by IHS Markit, it is difficult to make direct comparison
with the IRR predicted by the OpenOil model. Nevertheless IHS’s own comparison with
other jurisdictions suggests relatively high profitability for the investor in Guyana. The
OpenOil model predicts a rate of return to the project as a whole, before tax, of 28%.
This analysis is based on the scale of the discoveries in Guyana since 2015, which prompted
the inclusion of Guyana in a basket of comparable jurisdictions for the purpose of analysing
the fiscal regime offered by the US government in the Gulf of Mexico, an established oil
province.
One possible reason the BOEM report assesses Guyana as top of its peer group in terms of
investor return is that it sees costs as being lower in Guyana than the Gulf of Mexico. This is
related to the fact that although all fields are deepwater, the Total Vertical Depth (TVD) in
Guyana is 30-40% less than the average in concessions in the Gulf of Mexico deepwater
blocks41. It also correspondingly assesses the Net Present Value per barrel to the investor in
Guyana to be the highest of the peer group.
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Breakeven Price
Another key measure of profitability is the “breakeven price” – the price at which an oil
company estimates it will achieve a target rate of return. If a company calculates that the
breakeven price is too high, and fears there is a significant chance the market will drop
below it for extended periods of time during the life of the project, then it will be unlikely to
invest. The breakeven referred to is not simply making an operating profit, or getting back in
more money than was originally invested, but also earning a specified rate of return above
that.
The model predicts breakeven under the
current regime at $US39 per barrel,
assuming the consortium targets a 10%
rate of return throughout the life of the
project. That is in “real” 2019 US dollars,
adjusted for inflation. Under the
alternative tax regime with higher royalty
and income tax, this would rise to $US45
per barrel.
This appears to match ExxonMobil’s own view of the breakeven price.
“What is your break-even Brent costs to deliver a 10 percent return?” In essence, that's
what I'm showing you here. If you look at Guyana, that's about $US40 a barrel, and that's for
the whole of Guyana,” said Liam Mallon, President of ExxonMobil Upstream Oil and Gas
Company at an investor presentation in June 2019.42 “The individual projects within that are
better. Liza 1 was lower than that, etc., etc. That's when you take the whole development
into account. Basically, it says $US40 is that cost of supply.”
ExxonMobil has stated repeatedly in public that it is the scale of the finds, combined with
their own scale as a company and the possibility to execute faster and cheaper than others,
which underlies the commercial value in Stabroek. Industry analysts have discussed how the
Guyana discoveries are key for the company globally in terms of reserves replacement,43 a
key metric for an oil supermajor, and growth of value in the exploration portfolio.44 Indeed,
according to the business magazine Forbes, ExxonMobil, Hess and CNOOC – the three
partners in the Stabroek consortium – led the industry globally in creation of value in
exploration in 2018, largely driven by the discoveries in Guyana.
Although the finds might be exceptional, in one sense the high profitability anticipated in
Stabroek is as a result of a global trend towards dropping costs in deepwater fields in the
last few years. Industry consultants Wood Mackenzie estimate that average capital
development costs per barrel dropped from about $US20 per barrel to $US12 per barrel in
2016, and $US9-10 per barrel in 2018 (below the Rystad assumptions integrated into the
OpenOil model).45 There is continuing debate about how much lower costs are simply part
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of the business cycle, and how far they represent structural change in the oil and gas
industry, as new technology leads to the so-called “digital oil field”.46
ExxonMobil’s own presentations suggest that Stabroek is by far the most profitable
greenfield oil fields to have been discovered in recent years47, representing a significant
proportion of new value (expressed as Net Present Value) in the sector as a whole.

Exploration Economics
Another key metric used to evaluate the attractiveness of investment is Expected Monetary
Value (EMV). This is because dry wells and failed exploration constitute the biggest “below
ground” risk the oil industry faces. EMV analysis on Stabroek shows that exploration
economics were strongly positive at the time of the signing of the original contract, and
increased sharply immediately Liza 1 was drilled in 2015, before the successor contract was
signed in June 2016. It also shows that exploration economics would have remained
attractive at any stage under the alternative fiscal regime.
Detailed explanations of how EMV works are widely available, but in brief probabilities are
assigned to every potential outcome, together with their estimated profits (or losses). The
EMV is then the weighted average of all potential outcomes. Because the Stabroek field now
has some 16 separate discovered prospects, exploration has been incremental, and a new
contract was signed in the middle of this process, the report takes EMV analysis in two
stages.
In a first stage, using an initial exploration cost of $US120 million48, and a “Chance of
Success”49 of 15%, only the prospectivity of the Liza 1 and Liza 2 discoveries is deployed, to
yield an EMV of $US270 million. This is already positive, but bound only to the first
discoveries because the much broader prospectivity of the entire block could not reasonably
be established at this stage.
The results of the first Liza exploration well in mid-2015 certainly changed that, the question
is by how much. Without being party to internal calculations by ExxonMobil and the other
companies it is difficult to go into detail. Nevertheless, at the level of the concession as a
whole, Rystad reports that over $US4.5 billion was spent on exploration in Stabroek in
calendar years 2016-19. All of this second stage expenditure would have happened after the
investors had understood the implications of the first exploration results. A key
consideration here is that such expenditure levels are many times greater than those
required to fulfil obligations under the contract, and represent investor expectations
informed by first results.
If the same calculation is applied in 2016, on the assumption that early stage results from
Liza 1 had pushed up chance of success in the remaining parts of the concession area to
50%50, then the EMV value of the decision to engage in new and unobligated exploration in
the rest of the Stabroek block reaches perhaps $US3-4 billion, expressed as real 2016

13

dollars. This is many times the EMV of the first stage. It is likely that these broader
discoveries are also what informs the US government (BOEM) analysis in 2018, which placed
Guyana at the top of its peer group in terms of EMV51.
The substantial extra exploration spend suggests Stabroek had been substantially de-risked
by the Liza 1 discovery, and considerable extra value created which the investors had
enough confidence in to allocate nearly $US4 billion of additional capital. 52
1

All references to dollars in this paper are to US dollars.
https://openoil.net/case-studies-2/
3
https://www.fast-standard.org/
4
OpenOil director Johnny West sits on the Advisory Board of the FAST Standard Organisation, dedicated to
promoting use of the modelling standard.
5
https://openoil.net/portfolio/guyana-model-and-narrative-report/
6
The reference to the 2016 contract being a renewal of the 1999 terms was brought up from its original place
on page 9 in response to comments from ExxonMobil to this report.
7
Cf https://www.iea.org/oil2019/ International Energy Agency report 2019, listing Guyana along with growing
US domestic production as key influencers of energy markets in the 2020-25 period.
8
As of January 2020, the Rystad data has production and cost estimates for each of 15 separately listed
discoveries within the Stabroek block, plus an additional amount of oil and costs not associated with any
discovery made so far.
9
E.g. Mako-1 was announced in December 2019, and Uari in January 2020 as respectively the 15th and 16th
petroleum discoveries in Stabroek, and ExxonMobil has announced a 30-well drilling plan across Stabroek and
two other blocks where it holds an interest.
10
In December 2019, OpenOil produced an analysis of Exxon's Stabroek license that relied upon the
assumption that Exxon had found 6 billion oil equivalent recoverable barrels, which the company had
announced at the time. This December analysis was not published. The analysis contained in this report has
now been revised to account for Exxon's January announcement that it had found 8 billion oil equivalent
recoverable barrels.
11
E.g. While Exxon has stated it has found 8 billion oil equivalent recoverable barrels, using Rystad data it is
estimated that the company could extract 7.9 billion barrels before the Stabroek license expires in 2056.
Overall reserves could rise significantly higher, in fact, with ExxonMobil stating as of June 2019 there were
another 30 discovery leads they had yet to drill.
12
https://resourcecontracts.org/contract/ocds-591adf-1399550295/view#/pdf
13
Stabroek contract 15.3-15.5 provides for a “pay on behalf” arrangement, where no corporate income tax is
actually deducted from Contractor profits, but instead is deemed to have been included in revenues the
government has already received through its portion of profit share.
14
Stabroek contract 15.9
15
Stabroek contract 15.10 – applicable during the Exploration Period
16
Stabroek contract 15.11
17
Stabroek contract 15.13
18
Stabroek contract 15.1
19
https://www.imf.org/external/pubs/ft/tnm/2016/tnm1601.pdf passim
20
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=12-AEO2019&cases=ref2019&sourcekey=0
21
“Riding the Energy Transition” https://www.imf.org/en/Publications/WP/Issues/2017/05/22/Riding-theEnergy-Transition-Oil-Beyond-2040-44932
22
The model includes a price series consonant with the scenario depicted in the IMF paper, but it should be
noted that under serious price collapse oil companies are likely to take operational decisions radically different
from “business as usual” scenarios, and that this financial model has not factored in such management issues.
23
The use of signature bonus and royalties essentially create a “regressive” fiscal regime in the Gulf of Mexico:
https://www.boem.gov/2018-GOM-International-Comparison/
24
https://www.imf.org/external/np/pp/eng/2012/081512.pdf p27
25
See Annex 1 for technical details of how the government take metric is constructed.
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26

https://www.bcg.com/publications/2015/government-take-in-upstream-oil-and-gas-framing-a-morebalanced-dialogue.aspx
27
https://www.rystadenergy.com/newsevents/news/press-releases/fiscal-terms-Guyana/ This study also
estimates the government take at Stabroek at 60%, but subsequent correspondence with Rystad revealed that
this was on the basis of a 10% discount and that the undiscounted government take estimate was 55%,
compared to 52% in the OpenOil model.
28
See Annex 3, ExxonMobil’s response to the request for comment for this report.
29
https://www.boem.gov/2018-GOM-International-Comparison/
30
https://www.rystadenergy.com/newsevents/news/press-releases/fiscal-terms-Guyana/
31
https://www.imf.org/en/Publications/WP/Issues/2016/12/31/Designing-a-Fiscal-Framework-for-aProspective-Commodity-Producer-Options-for-Lebanon-42414 p5
32
https://www.imf.org/external/pubs/ft/wp/2014/wp14193.pdf (2014) pp 15 ff
33
IMF Working Paper 17/254 “How should shale gas extraction be taxed?”, p30
34
https://resourcegovernance.org/sites/default/files/documents/negotiating-tanzania-gas-future.pdf
35
Information about project financing by partners in Stabroek is not publically available, but the model’s base
scenario assumes 70% financing of development costs, repayable on a rolling basis as production generates
revenues, at a nominal interest rate of 6%.
36
The model assumes a loan of $US7.5 billion as part coverage of capital costs, at an interest rate of 5%,
payable once production starts.
37
Stabroek contract, 15.11
38
https://corporate.exxonmobil.com/-/media/Global/Files/investor-relations/Investor-presentation.pdf p52
39
Presentation by Liam Mallon, President of president of ExxonMobil Upstream Oil and Gas Company, June 18,
2019, where he talks of reaching “750 by 2025”, meaning 750,000 barrels per day. Rystad data by contrast
assumes 500,000 barrels a day production in 2025, hitting the 750,000 barrel a day mark in 2029.
40
https://www.boem.gov/2018-GOM-International-Comparison/ p21
41
Total Vertical Depth is a measure which combines the depth fo sea water with the depth of rock to be drilled
from the sea floor down.
42
https://corporate.exxonmobil.com/-/media/Global/Files/investor-relations/other-investorpresentations/2019-JPM-Energy-ConferenceTranscript.pdf?la=en&hash=67EC38BF52BF30DDAE933D8BA73421C6E95AA3A5
43
https://www.fool.com/investing/2019/09/23/is-this-the-key-to-exxonmobils-production-recovery.aspx
44
https://www.forbes.com/sites/gauravsharma/2019/02/03/exxonmobils-4-6b-drilling-value-creation-toppedrivals-efforts-in-2018/#505dec1f59d2
45
https://www.woodmac.com/news/opinion/revisiting-the-deepwater-cost-curve/
46
https://www.forbes.com/sites/markpmills/2018/07/11/speculation-about-150-oil-and-the-inevitable-riseof-deep-water-companies/#57578c786129
47
https://corporate.exxonmobil.com/-/media/Global/Files/investor-relations/Investor-presentation.pdf p31
48
This matches the consortium’s actual exploration expenditure up until the end of 2015, as reported by
Rystad, and also approximates to the cost of one deep offshore exploration well at that time, the minimum
program that both met contract obligations and would have provided enough data to potentially allow an
updated estimate of the resource.
49
Chance of Success is the probability of finding a resource in commercially exploitable quantities. The
industry average worldwide has traditionally been in the 15%-20% range, but with much variation between
projects.
50
Such a Chance of Success can be attained in a case where there have already been finds in the same
geological formation. Cf FAR Australia, which declared a 55% chance of success in November 2018 for its first
exploration well in offshore Gambia, on the basis of established discoveries in a field in neighbouring Senegal,
in which FAR is also a project partner.
51
In fact, as of late 2019, the consortium’s drilling success rate in the Stabroek concession has been 87%. The
BOEM study estimates Guyana provides more than twice as much EMV per exploration well than any of the
other countries in the control group except Mexico: https://www.boem.gov/2018-GOM-InternationalComparison/ pp 125 ff.

15

Annex 1: More Information on AETR Comparisons
Government take figures
Country
IMF
Johnston Rystad
2012
2008
2018
can be hard to compare
(NPV0) (NPV0)
(NPV10)
unless all elements of the
91%
75%
underlying methodology of Angola
Argentina
47%
53%
the model, scope of
Australia
57%
54%
59%
revenue streams included
Brazil
within the take, and
Equatorial Guinea
74%
84%
detailed assessments of
Malaysia
66%
72%
78%
the fiscal regime and
Mauritania
60%
67%
Mozambique
69%
64%
project economics of
Nigeria
62%
82%
85%
specific projects are
Norway
75%
78%
82%
exposed. Differences in
Trinidad and Tobago
83%
88%
the final evaluation figure
UK
52%
31%
of a government take of
the same country, province, or even project, can vary significantly. The table above shows
estimates for the same oil provinces from three highly regarded sources, illustrating the
differences which can occur. Differences depend on the following factors:

Model Build Parameters





Discounted or undiscounted. The take figure is built on estimates of Net Present
Value (NPV) but the NPV can either be undiscounted (“NPV0”) or at a discount rate
deemed to represent the risk to the investor - for example 10% (“NPV10”).
Real or nominal dollars. Differences can emerge between an NPV expressed in real
dollar terms or nominal, depending on the timing of costs and revenues in a project.
Time: life of project or “point forward”: The same project will yield different NPV
values, and different government take, depending on if the time scope of the
estimate covers the whole “life of project” (LoP) or takes the present moment as the
start of the analysis period. For example a life of project analysis of Stabroek begins
in 2016, when the contract was signed whereas “point forward” would begin in
2020. But inbetween ExxonMobil and its partners have sunk billions of dollars of
investment into the field which are included in an LoP estimate but excluded from a
point-forward analysis.

Cost and Revenue Scope
There is no agreed scope for costs and revenues to be included in NPV and rate of return
calculations. In practise, public policy economists such as the IMF often exclude revenue
streams which do not pertain to the direct relationship between the state and the primary
contractor, to create taxonomical clarity, whereas commercial analyses might include more
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payments out from the project, seeking to establish the overall fiscal burden on the
company.






State Participation. Many extractive contracts specify direct participation by a stateowned company. Revenue streams from this participation may be either excluded or
included in the NPV/AETR calculation.
Withholding Taxes. Service Witholding Tax may be excluded from a public policyoriented construction of the NPV since technically speaking it does not form part of
the direct fiscal relationship between the Contractor and the State.
Project Finance. Many projects are leveraged and interest charges can represent a
considerable cost, which is added to cash flows around the project. An NPV/AETR
calculation could vary depending on whether such charges are included or not.

Real World Assumptions
All estimates of government take depend on a distinct interpretation of the fiscal regime to
be applied in a project, and the cost and revenue structures. In practise, each project has
unique project economics and may also have a unique fiscal regime as a result of bilateral
negotiation. But because of the difficulty of access to project economics, and, to a lesser
extent, fiscal terms, many comparative studies of NPV often create “top down”
interpretations – testing a standard set of project economics across a variety of fiscal
regimes, for example, and defining a view of the tax regime at the level of an entire country,
or a broad section of that country.
Among key parameters which could differ widely from one estimate to another of the same
country or project:






Exact fiscal regime interpretation. Many countries have constantly evolving fiscal
regimes so that even if there is a stated policy of a unified fiscal regime, each project
may have different contractual conditions which apply which would affect
NPV/AETR. Country-level estimates fail to recognise this.
Price. Long-term price forecasting is speculative, and also fiscal regimes usually
generate different values for the government take at different price points or
profitability. So any estimates which shows only one value rather than a range gives
limited scope for comparison with other analyses.
Production Profile. Timing of revenues and costs is critical to any discounted
assessment of NPV, AETR, and internal rate of return. The same amount of resource
under the same price and cost conditions could yield different NPVx/AETR values.

Non-quantitative peer group considerations
All the above influence what the end value is for the AETR, or government take. But beyond
that is a critical question of which peer group a project might fall into, and here there are a
number of further criteria, such as what the previous producing history of the environment
is; current market prices and short-term forecasts (although logically speaking these should
17

have limited effect on investment decisions for projects which are set to last decades, the
empirical data suggest otherwise); and broad categories of cost structure, such as offshore,
deep offshore, shale etc.

Placing Guyana in Comparative AETR Studies
IMF Study (2012) https://www.imf.org/external/np/pp/eng/2012/081512.pdf

Daniel Johnston Study (2008) https://doi.org/10.1093/jwelb/jwn006
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Rystad Study (2018) https://www.rystadenergy.com/newsevents/news/pressreleases/fiscal-terms-Guyana/
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Annex 2: OpenOil Request for Comment to ExxonMobil
Gleimstrasse 27,
Berlin, 10437
December 3rd, 2019

TO WHOM IT MAY CONCERN
OpenOil is a financial analysis company based in Germany which has built a financial model
of the Stabroek concession in Guyana on behalf of our client Global Witness.
The purpose of the model is to assess revenues accruing to ExxonMobil and its partners
Hess and CNOOC on the one hand, and the state of Guyana on the other hand. It makes a
comparison between results from the terms under the contract signed in 2016 and a
hypothetical alternative fiscal regime. It is based on forecasts and estimates for future price,
cost structures and production levels provided by Rystad, modified by other data such as is
explained in the detail of the report and the model.
We will shortly publish this model and report and I am writing to ask if ExxonMobil would
like to comment on the results, or the assumptions for variables and inputs that went into
the model. You will appreciate that any such exercise entails making a range of informed
estimates, and we would be particularly interested if ExxonMobil and your partners would
like to contribute any data or estimates based on your own operational calculations which
could better inform the model and its outcomes, such as overall production profile, and
capex and opex estimates. Apart from the Rystad forecasts, all other data used have been
sourced in public domain.
We would be happy to incorporate any such data and comments which to our
understanding can improve the accuracy of the model’s forecasting. For this reason we
enclose not only the report which summarises the results of the model but the model itself
so that you can interrogate its workings. In order to allow us sufficient time to consider any
contributions you may make, I would ask you please to forward comments by Friday
December 13th.
Yours faithfully,
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Annex 3: ExxonMobil Reply to OpenOil Request for Comment
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