
CHAPTER 7

Competitiveness of Ghana’s Upstream
Petroleum Fiscal Regime: Fit for Purpose?

Theophilus Acheampong and Abdallah Ali-Nakyea

1 Introduction

One of the overarching objectives of most natural resource-rich coun-
tries is to get a fair share of the revenues accruing from the exploration
and exploitation of such natural resources in their respective countries.
This is because host governments are presumed to be holding these
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natural resources in trust for their citizens. Thus, any policy to collect
these revenues must be formulated bearing in mind the best interest of
its citizenry. However, whether or not this objective can be achieved
depends very much on the fiscal regime that governs the distribution
of this wealth accrued from exploiting the natural resource endowments
and how effective it is in capturing maximum economic rent to the State.
In the extraction of petroleum resources, the framework for sharing the
economic rent and its benefits between the home country and investors
is critical. Unfair regimes that distribute risks and rewards inequitably can
precipitate contract renegotiation and resource nationalisation.

The fiscal regime governs the relationship between the host govern-
ment and investors. This risk-reward balance is anchored on the twin
goals of investment attraction and revenue maximisation. According to
Nakhle (2010), the design of fiscal regimes is a critical factor in shaping
perceptions of an oil and gas basin’s competitiveness. Exploration and
development activities require a balancing act between the respective
interests of the producing countries and the oil companies. A trade-off is
bound to exist since both government and oil companies seek to maximise
their rewards. This can be achieved by designing a competitive fiscal
regime, which considers different stakeholders’ interests and is attrac-
tive to investors compared to opportunities in other countries. Moreover,
evaluation and comparison of fiscal terms are crucial and provide a basis
for IOC’s overseas investment decision while contributing to the most
active implementation of upstream oil and gas E&P business (Abdo,
2014; Boykett et al., 2012; Tordo, 2007). If the terms are too strict,
the incentives to the oil companies to invest in exploration, development
and production can be severely damaged because investment flows to
countries offering a more attractive fiscal regime.

Since the early 2000s, the world’s major deep offshore regions,
including the Gulf of Guinea (West Africa), Gulf of Mexico (GoM),
Guyana-Suriname and Brazil, have witnessed a flurry of exploration and
development activities. Rising oil demand, declining shallow water and
onshore reserves, political instability in big onshore areas, and high oil
prices have fuelled these ongoing deepwater activities. However, deep-
water exploration, such as what pertains to Ghana, requires sophisticated
technology and large capital expenditures. Likewise, the investment risks
are considerably higher than with traditional onshore exploration activity.
Thus, only large international oil companies (IOCs) or independents with
the financial muscle, are often the ones undertaking these frontier deep-
water activities. In evaluating the business decision to invest in a country,



7 COMPETITIVENESS OF GHANA’S … 159

investors typically consider macroeconomic and political factors, geology
and fiscal terms, making it imperative for governments to design unique
fiscal systems to attract investments. Although current relatively high
oil prices make the economics of exploration and development in most
regions favourable, the true test of the long-term effectiveness of a fiscal
regime is its flexibility to capture value from historically volatile oil and
gas prices, and fluctuating costs which could adversely impact investment
outcomes.

Crude oil production has provided a critical boost to Ghana’s economy
over the past ten years. It is set to form a fundamental component
of the country’s industrial strategy and transition towards an upper-
middle-income country, acting as the lever to provide jobs and energy
security. The rapid growth of the upstream oil and gas industry in Ghana,
like many other petroleum-producing countries, has been dependent on
external foreign direct investments led by IOCs and their partners with
limited direct state participation, particularly in the exploration phase.
In this vein, Ghana in its quest to attract investors into the country’s
upstream petroleum sector enacted several policy changes, including fiscal
ones. These policy changes were particularly geared towards increasing
the government’s take following the de-risking of the basin with the
Jubilee Field discovery in 2007. Some of these changes included revisions
to Ghana’s thin capitalisation rules, increased oil and gas royalties, and
other non-tax policies. These are also reflected in various international
rankings of the overall oil and gas policy environment and specifically
the fiscal environment. For example, both the 2017 and 2021 Resource
Governance Index (RGI) published by the Natural Resource Gover-
nance Institute puts Ghana’s tax regime as being “good” with 80 out
of 100 points under the value realisation sub-component of the RGI
(NRGI, 2017, 2021). Likewise, Canada’s Fraser Institute’s 2017 Global
Petroleum Survey, which directly seeks the opinions of senior oil company
executives and decision-makers, ranked Ghana at 41 out of 97 countries
on its fiscal terms being a deterrent to investment (Stedman and Green,
2017).

Since 2010, Ghana has produced 453.89 million barrels of crude oil
from three existing fields: Jubilee from December 2010,1 Tweneboa

1 Tullow Oil. (n.d.). Jubilee field. Available at: https://www.tullowoil.com/our-operat
ions/africa/ghana/jubilee-field (Accessed: 31 July 2021).

https://www.tullowoil.com/our-operations/africa/ghana/jubilee-field
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Enyenra Ntomme (TEN) from in August 20162 and Sankofa Gye-
Nyame (SGN) from July 20173 (PIAC, 2020). A total of 452.09 million
barrels have been lifted (sold) by all partners out of the 453.89 million
barrels produced as at the end of 2020 (PIAC, 2020). Of the 452.09
million barrels lifted, Ghana’s share has been 78.85 million barrels—
this is 17.44% of the total barrels lifted. Ghana’s share comprises mostly
royalties, carried and participating interest (CAPI), corporate income tax
(CIT) and to a lesser extent, surface rentals. In terms of value, we assess
that US$31.62 billion has been generated from the sale of all the lift-
ings since 2010, using yearly average achieved crude prices, which is very
close to Brent prices—all of Ghana’s crude oil trade at close parity to
Brent crude, so this is a reasonable assumption based on norm traded
values. The estimated proceeds from liftings by Ghana Group is US$6.55
billion (20.71% of the total value generated). This is close to its 17.44%
production share. On the other hand, the cumulative investments made
into all three fields for exploration and development are estimated to be
about US$19 billion (Oppong and Kwame Amoni, 2021). This comprises
US$8.8 billion invested in the Jubilee field, US$5 billion in the TEN
field and another US$5.2 billion in the SGN field (Oppong and Kwame
Amoni, 2021).

The foregoing raises interesting questions: Are Ghana’s petroleum
fiscal (tax) terms generating enough rents for the State after ten years
of production? Or does this reflect the state of play with the contracts
signed at the time? How do we ensure that the State gets its “fair share”
going forward, but also considering the following: (1) de-risking of the
basin; (2) the need to attract both domestic and foreign investments into
the sector; (3) energy transition imperatives which makes the “advan-
taged barrels” concept even more poignant—that is, countries with higher
marginal production costs are maybe unlikely to extract their oil as they
would be at the higher end of the cost curve?

Against this background, this chapter analyses the attractiveness of
Ghana’s fiscal regimes and attempts to answer the fundamental question
of whether the regime is fit for purpose after ten years of oil and gas

2 Tullow Oil. (n.d.). TEN field. Available at: https://www.tullowoil.com/our-operat
ions/africa/ghana/ten-field (Accessed: 31 July 2021).

3 Kpodo, K., 2017. ENI pumps first oil from Ghana’s Sankofa field. Available
at: https://www.reuters.com/article/us-ghana-oil-idUSKBN19R1R9 (Accessed: 31 July
2021).

https://www.tullowoil.com/our-operations/africa/ghana/ten-field
https://www.reuters.com/article/us-ghana-oil-idUSKBN19R1R9
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production in the country. It begins by discussing fiscal regimes more
broadly, including evaluation criteria. This is followed by a discussion
of Ghana’s fiscal frameworks and an analysis of their attractiveness. The
latter is based on detailed economic cash flow modelling. We construct
various cash flow models to assess the fiscal attractiveness of Ghana’s
contracts. Four fiscal appraisal criteria are utilised for this evaluation:
profitability, risk sharing, neutrality and progressiveness. We then discuss
Ghana’s fiscal competitiveness and conclude with some recommendations
on strengthening the fiscal regime for the future.

2 Petroleum Fiscal Regimes and Investment

2.1 Economic Rents and Extractives Taxation

As is widely established in the literature, natural resource ventures have
some peculiar attributes which need to be considered in the design of
optimal tax policies. These include the following:

• Wide range of technical, commercial, fiscal and political risks
throughout the supply chain.

• Large up-front capital requirements leading to high sunk costs.
• Long lead times between initial investment and first revenues gener-
ated—long payback period.

• Long production periods—long contracts and licences.
• Geological uncertainty—exploration is a speculative activity fraught
with many failures.

• Asymmetric information—private investors often better informed
than host governments on technical and commercial aspects of a
project, especially in the early stages.

• Extensive involvement of multinationals: complex tax issues, unique
cost sharing and financing arrangements, sensitivities on sharing the
benefits from national resources.

• Exhaustibility: non-renewable natural resources; valuable asset in
the ground that can be exploited only once; opportunity cost of
extraction includes future extraction forgone.

• Environmental concerns—climate change, CO2 emissions, destruc-
tion to land, wastes, pollutants.

For example, regarding commercial risks, the extant literature shows
that crude oil prices react to a variety of geopolitical and economic events.
As the US EIA (2021) notes, oil prices have responded to geopolitical and
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other events over the past 40 years. Any event that can disrupt supply
or increase uncertainty about future oil supplies tends to drive up prices.
What this means is that it is almost impossible to provide any certain long-
term forecast of oil prices; even future market developments are fraught
with significant uncertainties. For example, Wachtmeister et al. (2018)
show that there is widespread uncertainty in many current oil price projec-
tions with mean absolute percentage error for oil prices in the range of
17, 37 and 67% on 1-, 5- and 8- year horizons, respectively.

An implication of these special features of natural resources and the
extractives industry is that a special fiscal (tax) treatment needs to be
put in place. That is, there is a need for elaborate fiscal arrangements
to capture various features of the industry, which means we can utilise
several instruments. However, there is an imperative to consider headline
tax rates (marginal rates) versus the interaction of different instruments
(effective tax rate). There is also the importance of not just the tax rates
but also the timing of when various fiscal instruments hit investors—
that is, profit related versus progressive taxes. Finally, there is a need to
consider the array of commercial and regulatory obligations placed on
investors, which, although in most circumstances not labelled as taxes,
are in effect just that, in terms of their economic consequences.

To capture these dynamics, the generally accepted concept of economic
rents is used. There are a variety of definitions for economic rent. In
general, they are based on a modified Ricardian view which defines
economic rent as “the income received by the owner of a factor of produc-
tion over and above the amount required to induce that owner to offer
the factor for use” (Parkin, 2015: p. 402). That is, economic rent is
equal to the marginal product (benefit received) less the opportunity
cost (cost of employing more factors of production) (Shobande et al.,
2020; Abdo, 2014; Mintz and Chen, 2012; Kemp and Stephens, 1996).
In the petroleum industry, economic rents are quite common and occur
for several reasons, including reflecting the scarcity value of the non-
renewable resource and monopoly rights as shown in Fig. 1 (da Cunha
et al., 2020; Robinson, 2017; Long and Kemp, 2014; Hotelling, 1931).
From Fig. 1, for a given long-term price of oil, say P, different oil fields
will seek to supply the market at their respective incremental marginal
costs of production, development and finding. The blue area represents
the economic rent, which, in theory, could be taxed away by the owner of
the oil resources without deterring investment or reducing output as they
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Fig. 1 Economic rent concepts

have recovered all their costs including a normal return and sometimes
excess profits (Kemp, 2019; Watkins, 2001; Kemp and Stephens, 1996).

Fiscal regime implications of economic rent concept are as follows:
Firstly, the State, as resource owner, should get a fair share, although
what is fair is often the subject of debate (Cameron and Stanley, 2017;
Amoako-Tuffour and Owusu-Ayim, 2010). For example, Ghana’s 2010
petroleum policy stated that “the fiscal regime is designed to ensure
the right balance between national developmental needs and agenda
and investor needs”. Secondly, the fiscal regime should ideally provide
the State with revenue streams in all production periods while having
an increased share of revenues as profitability increases (progressivity).
Thirdly, the fiscal regime should be attractive enough to encourage invest-
ments, both in the now and in the long run, in the sense that these terms
must be robust in the face of changing circumstances.

2.2 What Constitutes an Attractive Petroleum Fiscal Regime?

Underpinning the fiscal regime and by extension, durable extractives
contracts, is often the principle of fair sharing of the economic rents
generated from petroleum resource extraction between host governments
and private investors. Thus, the fiscal system should be consistent with
“the government’s overall economic and fiscal objectives and provide a
fair sharing of financial benefits between the investor and the host govern-
ment” (OECD, 2019, p. 3). The optimal mix of fiscal instruments and
terms should take into consideration risk-reward balance and country
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circumstances such as new entrant or basin maturity (Acheampong et al.,
2021; Acheampong, 2020; OECD, 2019; Nakhle, 2008, 2010; Tordo,
2007; Iledare, 2004). Different methods are applied in the evaluation of
petroleum taxation regime, using several factors including profitability,
neutrality, progressiveness (flexibility), among others. These are briefly
discussed in Table 1.

Table 1 Efficiency criteria of fiscal regimes

Concept Brief explanation

Neutrality and
non-distortionary
taxation

A neutral fiscal regime avoids distorting investment incentives and
decisions; that is, it should not encourage over-investment nor deter
those investments from otherwise taking place in the first place. In
other words, the pre-tax ranking of investment outcomes should
not be any different from its post-tax ranking or divert investments
from the industry all together. Sometimes, projects that are viable,
pre-tax, can become unprofitable following the application of the
fiscal instruments, creating efficiency losses

Progressiveness
(flexibility)

Generally speaking, progressive fiscal regimes are those which are
designed to collect a higher share of the rents, the higher the rents
become, for example, either from rising oil prices or lower costs.
Therefore, the State receives a rising share of the cash flows as the
intrinsic profitability of the project increases, due to changes in
future market conditions. Progressive schemes tend to be more
equitable and less distorting although they can lead to “gold
plating” if no checks are put in place. Regressive schemes, on the
other hand, collect a higher share of the rents the lower these rents
become. In terms of its assessment, progressivity is measured
through the variation in project NPV

Risk sharing The underlying fiscal regime and instruments must have enough
assurances to recover investment costs (cost recovery mechanisms),
especially during the exploration and production phases, but this
can risk revenue delays for host governments. Often, governments,
especially in newfound petroleum-producing countries, tend to
prefer early and dependable revenues especially at the very
beginning of E&P activities

Tax
administration
(simplicity and
compliance)

The underlying fiscal regime and instruments on which they are
premised, should be simple to administer by the revenue authorities
and for investors to comply with. Thus, the fiscal regime should
reduce information asymmetry and compliance costs between
investors and the host government. In terms of administrative
efficiency, the petroleum tax regime must be easily understood by
investors to encourage compliance

(continued)
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Table 1 (continued)

Concept Brief explanation

Stability and
international
competitiveness

Fiscal regimes must be competitive with those of other countries
within the region and further out. This is because countries
compete with each other to attract petrodollar investments, often
from a similar cohort of investors—the “neighbourhood effect”. In
this regard, issues of stability of the regime also become important;
the fiscal regime must be less susceptible to sudden or abrupt
changes or such changes must be fairly predictable. Most countries
tend to offer mostly a mix of “freezing clauses” which keep
contractual and/or fiscal terms unchanged for a certain period of
time or “equilibrium clauses” that allow for adjustments of the
contractual terms depending on a range of factors such as change in
economic conditions. Finally, tax rules for the petroleum industry
must be codified in law to ensure transparency and equity

Source Author’s depiction based on Nakhle and Acheampong (2020), Banda (2019), Manaf et al.
(2016), Jarmuzek et al. (2016), Mansour and Nakhle (2016), Agalliu (2011), Nakhle (2010),
Amoako-Tuffour and Ayim (2010), Goldsworthy and Zakharova (2010), and Tordo (2007)

There are primarily three different approaches to fixing fiscal terms.
Firstly, through detailed content whereby a comprehensive legislation
or regulation provides for most of the fiscal provisions required for
the conduct of sector operations. This approach is often used in the
more developed countries, which have extensive sector and legislative
experience. Secondly, this could be fixed through individually legislated
contracts whereby the most important terms are contained in indi-
vidually negotiated agreements. This used to be the case in several
developing countries with newfound petroleum resources that did not
have a dedicated or overarching petroleum law in place.

A third dimension is the hybrid scheme—which is more popular these
days—which combines a brief petroleum law with detailed secondary
regulations and individual stipulated clauses in the contracts. In general,
the preference by international investors is for inclusion of fiscal terms in
hydrocarbon legislation. This is to reduce administrative costs, political
difficulties and investors’ perceived risk and increase transparency. As the
IMF notes “the alternative of setting the fiscal terms out in a model agree-
ment can make them little more than a basis for negotiation” (IMF, 2012,
p. 36).

Ghana’s upstream fiscal regime falls under the third category and is
governed by the following legislation:
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Fig. 2 Interaction of fiscal instruments, incentive measures and fiscal metrics
(Source Authors’ depiction)

• Petroleum Exploration & Production Act, 1984 (PNDCL 84)—for
the pre-Jubilee contracts

• Petroleum Income Tax Act, 1987 (PNDCL 188), up to and
including the year 2015

• Income Tax Act, 2015 (Act 896)4

• Petroleum (Exploration and Production) Act, 2016 (Act 919)5

• Petroleum (Exploration and Production) (General) Regulations,
2018 (L.I. 2359)6 as amended by the Petroleum (Exploration and
Production) (General) (Amendment) Regulations, 2019 (L.I. 2390)

• Model Petroleum Agreement (MPA).

Figure 2 lists the main fiscal instruments as well as incentive measures
and fiscal metrics used to collect and assess fiscal terms. The main fiscal
instruments include auctions, bonuses, surface rentals, royalties; corporate
income taxes; windfall taxes (rent tax/additional profits tax); state partici-
pation through the national oil company (NOC) or other special purpose
vehicles (SPVs); and production sharing, among other indirect taxes.

4 See Sections 63–76 titled “Division I: Petroleum operations”.
5 See Sections 85–89 titled “Fiscal Provisions”.
6 See Sections 71–78 titled “Fiscal Provisions”.
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Incentive measures on the other hand include discretionary tax holidays
such as relief from paying customs duties, stabilisation and transfer pricing
provisions, among others. Finally, the interaction of the fiscal instruments
and incentive measures is assessed using fiscal metrics such as flexibility
and progressiveness, stability, clarity and simplicity and neutrality.

3 Structure and Evolution

of Ghana’s Fiscal Regime

Tables 2, 3 and 4 show the fiscal instruments available for collecting
petroleum revenues in Ghana’s upstream oil and gas industry. Following
Agalliu et al. (2011), we classify the revenue risk of the fiscal instruments
in the following order: (1) low risk to government—bonus payments,
royalties; (2) medium risk to government—corporate income taxes, profit
sharing; (3) high risk to government—equity participation. This risk clas-
sification is tested later in our economic modelling in Sect. 4. Also,
while the State has to balance the effect of freezing stabilisation clauses
contained in earlier agreements with the demands of the IOCs, it has
been making strenuous efforts to assert more control of the industry
for the benefit of its citizens thereof. This is manifested in myriad ways
such as the transition from a combination of freezing and economic
equilibrium clauses, to exclusively, the use of economic equilibrium stabil-
isation clauses (Stephens & Dowuona-Hammond, 2019). The duration of
petroleum agreements has also been reduced from thirty (30) to twenty-
five (25) years, which provides more control to the State, and there
have been much more aggressive local content provisions in Ghana’s
legislation, to provide more benefit and control to citizens and the State.

4 Economic Analysis

of Ghana’s Upstream Fiscal Terms

4.1 Modelling Framework and Assumptions

The fiscal model used in this analysis is an adapted version of the IMF’s
fiscal analysis of resource industries (FARI) model (Luca and Puyo, 2016).
The FARI approach allows us to conduct project-level modelling to esti-
mate the government’s share of the economic rents of a resource project.
The economic rent is the discounted total pre-tax net cash flows (Luca
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and Puyo, 2016). This approach also allows us to analyse the effect of the
interactions of different fiscal regime parameters.

We utilised data for field sizes and cost for deepwater offshore West
Africa, as well as average fiscal terms given under the respective petroleum
contracts in Ghana. These together with some general assumptions about
oil prices, cost of capital, discount rate and inflation are modelled. For
effective and accurate comparison of fiscal regimes for deepwater fields,
there is a need for fields and costs to reflect the peculiarities of the
said petroleum province. Thus, a suite of model fields and costs as it
pertains to deepwater offshore West Africa are assumed so that only the
marginal effects of the respective fiscal terms in the contracts are captured
(Agalliu, 2011; Daniel et al., 2010; Johnston 2007; Blake and Roberts,
2006). Furthermore, as widely practiced within the literature, our model
is constructed using three representative offshore fields: large (750 million
barrels of oil equivalent: mmboe), medium (250 mmboe) and small (50
mmboe).18 Table 5 summarises these models and other assumptions used
while Fig. 3 shows the production profiles of the three fields.

Other assumptions included in the model are as follows:

1. A base case oil price of $60/bbl in constant (real terms): Various
price range sensitivities are undertaken from $30-$100/bbl to
test Ghana’s fiscal regime performance under different oil price
scenarios.

2. Base oil price inflation of 1.5% per annum from first year onwards.
3. Base cost inflation of 2% per annum from first year onwards.
4. Discount rate of 10%.
5. Projects are financed with 75% debt-to-equity ratio (gearing) for

both exploration and appraisal costs, and capital costs. The cost of
debt is assumed to be 7% and the loan period is 7 years.

6. The economic limit is modelled when revenues become less than
operating cost plus royalty. With higher royalty rate, economic
recovery becomes less.

18 See Nakhle (2008).
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Table 5 Project assumptions

Field number Unit Small field
(50mmboe)

Medium field
(250mmboe)

Large
field (750mmboe)

Recoverable
reserves

mmbbls 50 250 750

Exploration and
appraisal costs

$/bbl (real) 2.00 2.00 2.00

Development costs
(capex)

$/bbl (real) 8.98 7.00 6.00

Operating costs $/bbl (real) 7.66 8.17 8.02
Decommissioning
costs

$/bbl (real) 1.40 1.20 1.00

Total field costs $/bbl (real) 20.0 18.4 17.0
Exploration period years 2 2 2
Development
period

years 2 3 4

Abandonment
period

years 1 2 3

Depreciation SL years 5 5 5
Base year year 2021 2021 2021

Source Authors’ estimates based on various industry reports
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4.2 Summary of Modelled Fiscal Terms

Fiscal terms were compiled using the petroleum agreements signed by the
international oil companies with the government as well as the petroleum
law and regulations. All the fiscal elements pertaining to Ghana’s offshore
petroleum contracts are captured together with their interaction with
other parts of the model. The sources of revenue in Ghana’s contracts
come from the following: royalty; carried interest—Ghana does not
incur costs during exploration and development but pays on production;
paying/additional interest; petroleum income tax; additional oil entitle-
ment; surface rentals; training allowance; capital gains tax and dividends;
and withholding taxes. Bonuses are not included in modelling as they are
not counted as petroleum cost.

For the purposes of this work, we selected fiscal terms contained in
four (4) agreements that encompass the range of agreements signed by
the Ghanaian government over the almost past two decades (Table 6).
These are:

• Contract 1 [Tullow: Jubilee WCTP&DWT Unitised]
• Contract 2 [Eni: Offshore Cape Three Points]
• Contract 3 [AGM: South Deepwater Tano]
• Contract 4 [Exxon: Deepwater Cape Three Points].

4.3 Fiscal Evaluation and Rating Criteria

The evaluation criteria used are summarised in Table 7. From a govern-
ment’s perspective, the key indicators of importance are the average
effective tax rate (AETR), which is a measure of government take; the
marginal effective tax rate (METR) or the tax wedge; and progressivity
of the fiscal regime (Luca and Puyo, 2016). These indicators are particu-
larly useful when comparing existing in-country regimes with alternative
regimes.
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Table 6 Summary of modelled fiscal terms

Equity partners Contract 1
[Tullow: Jubilee
WCTP&DWT
Unitised]

Contract 2 [Eni:
Offshore Cape
Three Points]

Contract 3
[AGM: South
Deepwater Tano]

Contract 4
[Exxon:
Deepwater
Cape three
points]

Contractor 1 35.47% 44.40% 66.00% 80.00%
Contractor 2 24.08% 35.60% 0.00% 5.00%
Contractor 3 24.08% 0.00% 0.00% 0.00%
Contractor 4 2.73% 0.00% 0.00% 0.00%
IOC Consortium 86.36% 80.00% 66.00% 85.00%
NOC initial
interest (free
carried interest)

10.00% 15.00% 10.00% 15.00%

NOC additional
interest (paying)

3.64% 5.00% 0.00% 0.00%

NOC commercial
interest

0.00% 0.00% 24.00% 0.00%

Total 100.00% 100.00% 100.00% 100.00%
Oil royalty 5.00% 7.50% 10.00% 10.00%
Petroleum income
tax

35.00% 35.00% 35.00% 35.00%

Depreciation rate
SL

20% 20% 20% 20%

Additional oil entitlement (AOE)
Rate of return
(RoR)
First account 19.00% 12.50% 12.50% 15.00%
Second account 20.00% 17.50% 17.50% 20.00%
Third account 25.00% 22.50% 22.50% 25.00%
Fourth account 30.00% 27.50% 27.50% 30.00%
Fifth account 40.00% 32.50%
AOE tax charges
First account 5.00% 10.00% 12.50% 10.00%
Second account 10.00% 12.50% 15.00% 15.00%
Third account 15.00% 16.00% 17.50% 20.00%
Fourth account 20.00% 20.00% 22.50% 25.00%
Fifth account 25.00% 27.50%
Date
signed/ratified

13 July 2009 02 March 2006 24 January
2014

28
November
2018

Source Author’s depiction based on petroleum contracts
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Table 7 Summary of fiscal evaluation criteria

Agent Criteria Metric used and rationale

Investor Neutrality METR (pre-tax IRR minus post-tax IRR
divided by pre-tax IRR)

METR = Pre−tax IRR−Post−tax IRR
Pre−tax IRR

Progressivity AETR mapped to different oil prices and
pre-tax IRRs

Investor risk
(identification of
risks)

• 12 Payback period
• PI ratio
• Coefficient of variation of NPV and IRR

Government Tax revenue AETR (Government revenues as a share of
pre-tax net cash flow at various discount
rates)19

AETR = NPV (Discounted Govt. Revenue)
NPV(Discounted Pre−tax net cash flows)

Government risk
(identification of
risks)

• Mean NPV of government revenues
• Coefficient of variation of government

revenue
• Government share of benefits during first

10-years of the respective projects (time
profile of government revenue)

Source Adapted from Banda (2019) and Laporte and De Quartrebarbes (2015)

19 Two main variations of the AETR are usually estimated in the literature and in
practice. These are the government take and state take. Government take is the sum of
the state’s royalty entitlements, special petroleum taxes, profit oil, and corporation taxes
as well as bonuses, rentals and other fiscal and quasi-fiscal levies. On the other hand,
the state take includes the government take as well as revenues from direct participation
by the NOC (GNPC in Ghana’s case). In other words, the state take is the percentage
of a project’s gross operating profit, which accrues to a sovereign government by way of
royalties and taxes paid by investors, plus the operating profit (cash flow effect) attributable
to the state’s direct participation such as carried and participating interest in a project. For
our results we report the government take (without state participation) on a discounted
and undiscounted basis. See World Bank (2019), van Meurs (2016), Tordo (2007), and
Johnston (2007).
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5 Results and Discussion:

Assessing the Efficiency of Ghana’s
Petroleum Fiscal Regime

This section presents the modelling work carried out to quantitatively
assess Ghana’s upstream fiscal regime. We also compare Ghana’s fiscal
terms with those of other oil and gas producers in the African region
and beyond. The quantitative assessment is based on the indicators and
metrics discussed in the preceding section.

5.1 Base Metrics

The metrics resulting from the base case economic analysis are shown
in Table 8. The average post-tax government take (AETR) and marginal
effective tax rate (METR) are estimated at 51.38 and 31.07% respectively
for all three field sizes and four contract terms. The AETR, in our analysis,
is the discounted government revenue flows from three fiscal instruments,
namely: royalties, IOC income taxes, and windfall taxes (AOE). This is
then divided by discounted project pre-tax net cash flows or the gross
operating margin (economic rent). Specifically, for the field sizes, average
government takes are estimated at 51.38, 50.98 and 50.42% for the
small field (50 mmboe), medium field (250 mmboe) and large field (750
mmboe), respectively. The corresponding average METRs are 31.07,
30.3 and 27.71% respectively. What this indicates is that the government
takes marginal increases with decreasing field sizes or prospectivity, indi-
cating relative inflexibility of the fiscal regime. This effect is, however,
fully tested out with additional sensitivity analysis as discussed in the next
section.

In essence, the 51% AETR indicates that the fiscal regime is largely
competitive or pro-investment in managing the trade-offs between invest-
ment promotion and securing revenues to the State, especially when
compared with other countries in the sub-region and beyond—see
Sect. 5.3 for the country comparative analysis. Our government’s take is
also largely consistent with that reported in the wider extant literature for
Ghana. For example, the World Bank (2019) reports a 54% government
take for Ghana at $75/bbl. Likewise, Kankam and Ackah (2014) report
a 37% state share, which is rather on the low side. Ashikwei (2019) also
reports a government take of 41.74%.
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However, as the World Bank (2019, p. 50) notes, “there is no right
level of government or state take and whether it is optimum can usually
only be determined in retrospect, nor is the optimum level a constant”. As
a general rule of thumb, having a high level of government take, espe-
cially for nascent oil-producing countries without large reserves, can stifle
industry activity by disincentivising or curtailing active field development
(World Bank, 2019; Balza and Espinasa, 2015).

Regarding the four contracts analysed, Contract 1, which represents
the unitised Jubilee field (WCTP&DWT) terms, ranks the lowest in terms
of government take at 44.75%. This is irrespective of the field size. This
is followed by Contract 2 (Offshore Cape Three Points) at a 49.79%
average government take and then Contract 3 (South Deepwater Tano) at
52.96%, and finally Contract 4 (Deepwater Cape Three Points) at 58.0%.
This is explained by the fact that Ghana has increased its fiscal terms
over the past years since the play-opening Jubilee field discovery. For
example, while Jubilee field was a play-opening discovery in the wider
West Africa Transform margin, successive post-Jubilee contracts signed
between the Ghanaian government and international investors factored
in the de-risking to demand increased fiscal take such as via higher royal-
tiesand also carried and participating interests. Fiscal terms were tightened
following the Jubilee discovery in the new contracts signed after 2010
and with the passage of the new exploration and production Act (Act
919), resulting in increased government take. For example, whereas pre-
Jubilee contracts had 4–7.5% oil royalty rates, post-Jubilee contracts have
10–12.5% oil royalty rates (Nakhle and Acheampong, 2020).20 Also, the
Ghanaian Government through the Ministry of Energy, set a minimum
12.5% royalty rate, minimum 5% additional participation paying interest
and minimum US$250,000 signature bonus for all six blocks on offer
spanning various water depths in its maiden licensing round conducted
from 2018 from 2019.21

20 See also Tables 3 and 4.
21 See pg. 14 of Appendix A “Invitation to Tender document for First Oil & Gas

Licensing Round”, published by the Ministry of Energy (21st January 2019).
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Table 8 Fiscal metrics at $60/bbl

Large field (750
million barrel)

Average effective tax
rate (AETR)

Marginal effective tax
rate (metr)

NPV per boe
($/boe)

Contract 1 43.65% 25.12% 5.12
Contract 2 48.99% 31.06% 3.75
Contract 3 51.65% 27.32% 3.06
Contract 4 57.38% 27.34% 4.11
Average 50.42% 27.71% 4.01

Medium field (250
million barrel)

Average effective tax
rate (AETR)

Marginal effective tax
rate (METR)

NPV per boe
($/boe)

Contract 1 44.07% 27.13% 5.88
Contract 2 49.68% 33.68% 4.24
Contract 3 52.72% 29.90% 3.44
Contract 4 57.46% 29.42% 4.75
Average 50.98% 30.03% 4.58

Small field (50
million barrel)

Average effective tax
rate (AETR)

Marginal effective tax
rate (METR)

NPV per boe
($/boe)

Contract 1 46.53% 32.22% 6.79
Contract 2 50.71% 39.22% 5.01
Contract 3 54.51% 35.70% 3.92
Contract 4 59.23% 34.73% 5.54
Average 52.75% 35.47% 5.32

Source Authors’ estimates

5.2 Beyond The Government Take: Progressivity of Ghana’s Fiscal
Regime

The basic question for this analysis remains: Is Ghana’s oil tax system
progressive? This is more the case because the attractiveness of a fiscal
regime to investors and the sustainable or fair level of government take at
any point in time is a function of several variables. This includes commer-
cial risks proxied by oil prices; the geology and the size and productivity
of a field; country-level operational costs or even within basins in the
same country; and other country alternatives of oil and gas companies
(the neighbourhood effect) (World Bank, 2019; Nakhle, 2008, 2010).

Therefore, the optimum level of government take will fluctuate over
time. More so, the base AETR, which is calculated using a single price
path and one set of cost assumptions, does not fully capture or explain
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how a fiscal regime fares in different circumstances (the progressivity of
the regime) (Luca and Puyo, 2016). Thus, there is a need to estimate the
government take over a range of different costs, prices and corresponding
pre-tax IRRs.22

Figures 4 and 5 show the AETR for the three fields using two pre-
Jubilee and post-Jubilee contracts mapped to different oil prices. Overall,
Ghana’s hybrid fiscal regime is regressive at the lower end of the oil
price scale if oil prices are below $60/bbl., while being slightly progres-
sive with increasing oil prices above $60/bbl; thus, the Ghanaian State
collects a higher share of the rents the lower these rents become through
lower prices. The reverse also holds true. An explanation for this is that
Ghana’s fiscal regime has both regressive (royalties) and progressive struc-
tures (CIT and AOE) with them which work to counteract each other.
At lower oil prices, royalties, which are a percentage share of the gross
production of crude oil delivered to the State, are collected regardless
of the underlying productivity of the ring fence area—field or develop-
ment and production area. The responsiveness of the fiscal structures to
higher oil price changes reflects more of the corporate income taxes and
additional oil entitlements being collected relative to the royalties.

5.3 Trend Analysis: Ghana’s Fiscal Regime Versus Regional
and Global Benchmarks

In terms of Ghana’s fiscal regime, there have been some changes such as
the minimum carried interest being raised from 10 to 15% for instance,
and provision made for capital gains tax, as well as bonuses. The two
fiscal elements that bring Ghana the most revenue are its direct interest
(stake) in the field as well as the royalty component (Fig. 6). Given the
foregoing, accountability bodies such as the Public Interest and Account-
ability Committee (PIAC) have strenuously argued that in negotiations
with the oil companies in respect of the fiscal regime, there is the need
for Ghana to negotiate tenaciously in respect of these.

22 As stated earlier in Sect. 2.2, progressive fiscal regimes collect a higher share of the
rents from rising oil prices or lower costs, among others.
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Despite these calls, however, there is a need to compare and contrast
Ghana’s fiscal terms with African and other countries; more so, given that
these countries tend to compete for the same petrodollar FDIs. Figure 7
shows a comparison of the government take (the average effective tax



7 COMPETITIVENESS OF GHANA’S … 187

122 151 175 193 104 58 136
266 237 195

322
390 454 499

270
150

365

548 506

301

217
285

20

30

37

161 191

141

0

200

400

600

800

1,000

1,200

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Royalties Carried &Participating Interest Surface Rentals
Corporate Income Tax PHF income Price Differentials
Gas

Fig. 6 Analysis of petroleum receipts, 2011–2020 (US$ million) (Data source
Ministry of Finance/Bank of Ghana/PIAC)

65%
56% 61%

76%
63% 67%

62%
53% 68%

54%
43%

78%

31%

52%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

Angola Brazil Canada Guyana Mexico Norway United
Kingdom

United
States

Average Government Take (2009-2014) Average government take (2018)

Fig. 7 Average government take for selected countries (2009–2014) and 2018
(Note Average government take is the NPV of the government take divided by
the sum of the NPV of the free cashflow and the NPV of the government take.
Source Martén et al. (2015) and Agalliu et al. [2018])

rates: AETR) for some selected countries while Fig. 8 shows ranks of
the government take relative to remaining recoverable reserve in some
countries. Generally, countries with higher reserves potential tend to have
a relatively higher government take (Agalliu, 2011). Between 2009 and
2014, government take was about 52% for most countries but was more
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Fig. 8 Government take relative to remaining recoverable reserve ranking
(Source Agalliu [2011, p.11])

than 80% in others such as Algeria and Indonesia (Martén et al., 2015).
Also, the commodities super-cycle with rising prices from 2000 to 2014
resulted in government take increasing from an estimated US$9.90 per
barrel of oil equivalent (boe) to US$30.40 (Martén et al., 2015). The
IMF (2012, p. 6) also reports average AETR in the petroleum-producing
countries being between 65 and 85%, and that “fiscal regimes that raise
less than these benchmark averages may be cause for concern”.

However, as Nakhle (2010) notes, a government take of between
50 and 60% might be acceptable at US$60/bbl and not at above
US$100/bbl. In fact, in relation to the 2014–2018 oil price slump,
several petroleum-producing countries either took action to lower or
increase their government take, conducted competitiveness reviews or
just did nothing (stayed the course) (Nakhle and Acheampong, 2020;
Davis and Smith, 2020; Agalliu et al., 2018; Crystol Energy, 2018). For
example, Norway, which is touted as having one of the world’s most
stable fiscal regimes, implemented changes to adapt it to local and interna-
tional conditions (Nakhle and Acheampong, 2020). Norway reduced the
total uplift from 22% in 2016 and also reduced CIT marginal rates by one
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percentage point per year from 25% in 2016 to 22% in 2019 (Nakhle and
Acheampong, 2020). Other governments that reviewed their fiscal terms
included Angola with newly elected President João Lourenço enacting
several reforms and halving tax rates on small and marginal fields as soon
as he assumed office in 2017 (Nakhle and Acheampong, 2020).

Considering the broad totality of the data and modelling exercise,
we see that the Ghanaian fiscal system results in AETR levels are less
than the IMF benchmark range of between 65 and 85%. However, the
inclusion of the State carried and participating interest (state take) into
the mix pushes the AETR into the 65%–75% range, as confirmed in
other studies such as Nakhle and Lassourd (2019). Within the wider
African context, Diouf and Laporte (2017) report the following AETRs
at $50/bbl and 10% discount rate: Senegal (Concession:53%; Produc-
tion sharing:59%); Congo Republic (Production sharing: 87%); Niger
(Concession:80%); Algeria (Concession:124%). Overall, the general level
of Ghana’s government and state take is within reasonable bounds.

6 Reforming Ghana’s Windfall Taxation Regime

(AOE)
23

and Other Matters Arising

6.1 Ghana’s Windfall Taxation Regime

It bears noting that the fiscal regime is constantly being assessed to see
how best Ghana can obtain optimum revenues from its industry. One
of the fiscal instruments that has been the object of debate and scrutiny
between the IOCs and Ghanaian State agencies is the AOE, which is yet
to be triggered after ten years of oil production. It is the case that this
component of Ghana’s fiscal regime is being scrutinised to see how best
it can be modified in order to benefit the State.

To capture the economic rent, governments impose a special
petroleum windfall or resource rent tax (RRT), which is not paid before
a project reaches payback and achieves a certain rate of return (Moore,

23 This section is largely extracted from a report authored by Nakhle and Acheampong
(2017) for the Ghana Oil and Gas for Inclusive Growth (GOGIG programme).
The overriding objective of the report was to assess the Additional Oil Entitlement
(AOE), Ghana’s version of a petroleum windfall tax, its structure and design, strengths
and weaknesses, thereby contributing to the existing debate on the year the tax was or will
be triggered for the Jubilee field and whether any revenues are indeed overdue as suspected
by some local stakeholders.
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2017; Johnston and Johnston, 2015; Land, 2010; Boadway and Keen,
2010 Lund, 2009; Garnaut and Ross, 1975, 1979).

Two key features distinguish the RRT from the corporate income tax
(CIT):

1. The windfall tax is levied on a project or a field’s cash flows whereas
the CIT is on a company basis.

2. To calculate the CIT base, deductions include interests and depre-
ciation allowance. In contrast, for the windfall tax, interest expenses
are usually not permitted as a deduction, while capital costs secure
immediate relief.

The RRT can take many forms:

1. A common method is based on an R-Factor, which is linked to the
payback of the investment (the ratio of cumulative post-tax receipts
to cumulative expenditures, hence also known as the payback ratio)
(Moore, 2017; Johnston and Johnston, 2015; Land, 2010). Theo-
retically, an R-factor of less than 1 implies that petroleum costs
have not been fully recovered yet while a larger R-factor indicates
more profitable operations. The RRT is imposed only when a project
reaches a specific ratio, for example, R ≥ 1.5.

2. The other common method is the use of Rate of Return (ROR),
or the internal rate of return (IRR), as a threshold: in this case,
the RRT is imposed only when cumulative net cash flows (NCFs)
turn positive (Moore, 2017; Johnston and Johnston, 2015; Land,
2010). Negative cumulative NCFs are carried forward in one year;
they are normally uplifted by a minimum rate of return requirement
and added to the next year’s NCFs. The uplift is often characterised
as a proxy for financing costs or the minimum required ROR for the
investor. The accumulation process continues until the cumulative
NCFs turn positive and at this point the RRT applies.

The Additional Oil Entitlement (AOE) is Ghana’s version of an IRR-
based windfall tax scheme in the upstream oil and gas sector. The State is
entitled to an additional portion of the contractor’s share (referred to as
the AOE) of crude oil production from each development and production
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area. The AOE is calculated separately for each contractor in each devel-
opment and production area based on the contractor’s NCFs from that
area. Subject to specific provisions outlined in the contractor’s petroleum
agreement, the AOE is computed either monthly, quarterly or annually.

In line with the terms of the petroleum agreement and the underlying
literature on windfall taxation, Nakhle and Acheampong (2017) carried
out an assessment of the current AOE scheme, as it pertains in the Jubilee
agreement with an aim to simplify the existing scheme. In total, four
scenarios were modelled:

1. Scenario 1 (Status Quo/4-Tier AOE)24: This has four tiers
AOE and is calculated based on the post-tax NCF of the project.
The trigger IRR threshold starts at 19% real terms and step-wise
differential tax rates are charged based on pre-defined IRRs.

2. Scenario 2 (Three-Tier AOE): This scenario is similar to the
existing AOE scheme but with a lower IRR trigger threshold
(starting at 12.5% instead of 19%—similar to the terms of the
Offshore Cape Three Points (OCTP) contract) and using three tiers
instead of four. The headline tax rates, applied in Scenario 1, were
maintained for consistency, except that the maximum tier AOE rate
is now 15% instead of 20%. The aim here is to show that similar
outcomes can be achieved by maintaining a maximum three tiers
while reducing the minimum threshold IRR to 12.5%.

3. Scenario 3 (Single-tier and rate special petroleum tax): Instead of
a multi-tier tax, a single tier tax rate applies at 25%, which results in
a relatively higher marginal tax rate (MTR) applied on the contrac-
tor’s share of crude oil.25 A single 15% pre-determined IRR is used
to compound the cash flows. The tax works like Norway’s Special
Petroleum Tax (SPT) or Australia’s petroleum resource rent tax
(PRRT) (Norwegianpetroleum.no, 2021; Australian Government
Taxation Office, 2021; Deloitte, 2021, Callaghan, 2017). The aim
here is to show that similar and sometimes better outcomes can be
achieved with a simplified system.

24 Note that for Scenarios 1–3, all the trigger point tax rates were set at 5, 10 and 15%
in line with the Jubilee field contract to ensure consistency.

25 MTR is the amount of tax paid on an additional dollar of income.
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4. Scenario 4 (R-Factor): Instead of using the IRR as trigger point,
this scenario considers another measure of profitability—the R-
factor. An uplift factor is allowed for the costs and the tax has three
tiers and all headline tax rates are maintained for consistency. A key
difference to the other three scenarios, however, is that it applies on
a pre-CIT basis.

The findings indicated that Ghana’s current AOE (Scenario 1) regime
lags all the other scenarios in terms of the year it is activated, as well as in
terms of the size of the revenues generated to the government (Table 9).
It was the only scenario which did not generate any revenues even under
the low oil price scenario, unlike the other three (Scenarios 2 to 4). The
status quo generated the lowest revenues to the government under all the
price assumptions considered because of its higher trigger point. A simple
lowering of that trigger, even with a lower maximum tax rate and less
tiers, resulted in higher government revenues, also starting at an earlier
period. The R-factor (Scenario 4) scheme had the earliest trigger point
given its distinctive feature whereby windfall tax is imposed on a pre and
not post-CIT basis. However, it did generate the biggest windfall in terms
of revenue capture. These results supported the following proposition:
Should the government decide to maintain the post-CIT windfall scheme
going forward, then it may want to consider a simple flat rate RRT at a
higher marginal rate of tax. This is not only computationally tractable but
aligns with the administrative capacity of the revenue institutions. Having
more tiers is unlikely to translate into higher revenues.

6.2 Need for Cost Control and Auditing

Besides the fiscal instruments or even regime type, the ability to keep costs
in check (control) is paramount. Cost control is the engine that deter-
mines how countries generate enough petroleum revenues—that is, keep
the size of the pie in check. In Ghana’s case, monitoring costs are even
more pertinent given the hybrid concessionary regime the country has
adopted. As highlighted earlier, most of the revenues generated since first
oil have come from the State’s direct interest (stake) in the fields via the
CAPI and royalties (see Sect. 5.3). These two instruments are not a func-
tion of costs (royalties are calculated on gross revenues); they also have
lower marginal rates. However, instruments with much higher marginal
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Table 9 Scale and
timing of AOE revenues Low-case oil prices Amount (USD million) First year

triggered

Scenario 1 (Status
Quo/4-Tier AOE)

N/A N/A

Scenario 2
(Three-Tier AOE)

35 2020

Scenario 3 (Special
Petroleum Tax)

298 2022

Scenario 4
(R-Factor)

110 2015

Mid-case oil prices Amount (USD million) First year
triggered

Scenario 1 (Status
Quo/4-Tier AOE)

17 2032

Scenario 2
(Three-Tier AOE)

26 2019

Scenario 3 (Special
Petroleum Tax)

330 2021

Scenario 4
(R-Factor)

110 2015

High-case oil prices Amount (USD million) First
Year
Triggered

Scenario 1 (Status
Quo/4-Tier AOE)

19 2024

Scenario 2
(Three-Tier AOE)

11 2018

Scenario 3 (Special
Petroleum Tax)

405 2020

Scenario 4
(R-Factor)

110 2015

Source Nakhle and Acheampong (2017, p. 13)

rates such as the Petroleum (Corporate) Income Tax (35%) and Addi-
tional Oil Entitlement (AOE: with corresponding additional profits tax
rates varying from 5% to 30%) are dependent on costs and other incen-
tive measures. These incentive measures include the thin capitalisation
and ring-fencing provisions, loss carry forwards, and capital allowances
(tax depreciation), which all reduce the potential tax earnings—that is,
Corporate Income Tax is levied on profit and not on gross revenue. That
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is, computing a contractor’s net income from petroleum operations for
income tax or AOE purposes is subject to eligibility or otherwise for
various cost deductions.

Unlike a typical production sharing contract (agreement)—
PSC/PSA—where there are clear ceilings on costs in any period using
the cost oil26 instrument, Ghana’s hybrid concessionary regime does
not have any cost ceiling. This limits the ability of the State to capture
a larger share of the prospective revenues in the absence of strong and
effective cost controls. Under the respective petroleum agreements and
also Ghana’s Model Petroleum Agreements, the Petroleum Commis-
sion (the regulator), as well as GNPC (the national oil company), and
the Ghana Revenue Authority (GRA), play critical cost auditing and
accounting functions. In this regard, some new legislation, such as
the Petroleum (General) Regulations 2018 (L.I. 2359) as amended,
have been passed to control petroleum costs claimed by the IOCs. For
example, under Section 40(9) of L.I. 2359, “the costs for additional
exploration operations shall, in the absence of approval by the Commission,
only be allowable petroleum costs where the additional operations result in
a new or extended commercial discovery”. This provision seeks to prevent
gold platting whereby contractors undertake extra exploration work on
their concessions without regulatory approval but seek to claim the costs
from revenues within the existing producing concession or ring-fence
even in the event of a dry hole. Gold platting within a fiscal regime refers
to the unintended consequence or situation whereby the regime gives
contractors an incentive to make additional capital investments to claim
a more significant share of project revenues and thereby lower returns
for the government (Medeiros et al., 2019; Moore, 2017; Sreenivas and
Sant, 2009; Ameh, 2005).

Discussions with some industry stakeholders point anecdotally to some
oil companies engaging in gold-plating behaviours. In some instances,
oil companies have had to make extra unanticipated investments in the
fields, which have significantly reduced the tax base. For example, the
Jubilee field partners in 2011 had to drill new wells at an estimated
US$1.1 billion cost in addition to US$400 million of remedial acid stim-
ulations (Offshore Magazine, 2012; Offshore Energy, 2012). Some of
the first production wells failed following a fast-tracked development and

26 See Cameron, P. D., & Stanley, M. C. (2017). Oil, gas, and mining: A sourcebook
for understanding the extractive industries. World Bank Publications.
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production programme. The monies spent on these new wells and other
remedial works are cost recoverable (petroleum cost) under the respective
petroleum agreements signed with the State. This is part of the reasons
why Ghana’s oilfields have generated an estimated US$32 billion in value
between 2011 and 2020 but only US$6.5 billion of receipts have accrued
to the State.

In effect, the ability of countries to collect enough revenues using
such hybrid schemes without any cost recovery limits is highly dependent
on strong cost controls and audits. Ghana has over the years improved
on its ability to monitor petroleum costs. For example, technical assis-
tance provided by some donors such as the FCDO-funded Ghana Oil
and Gas for Inclusive Growth (GOGIG) programme to the Petroleum
Commission to purchase industry software for reservoir simulation and
cost benchmarking has improved process workflows, thereby lowering
costs, boosting production, and increasing productivity. The regulator
can now comprehensively review Plans of Development (PoDs) and make
cost savings recommendations (GOGIG, 2019). A case in point is the
recent review of Aker PoD for the Deepwater Tano Cape Three Points
(DWTCTP) block located offshore Ghana, which according to sources,
led to US$450 million cost savings (GOGIG, 2019).

Despite these positives, there are significant institutional challenges
regarding the capacity of some state institutions to monitor petroleum
costs efficiently. In the absence of a change to the fiscal regime, the
ability of Ghana’s regulatory and commercial institutions to monitor and
audit costs will determine the extent to which the nation will generate
significant revenues beyond just royalties and the CAPI.

7 Conclusions and Policy Implications

The study examined the competitiveness of Ghana’s petroleum fiscal
regime against some key fiscal regime evaluation criteria, namely:
efficiency of targeting economic rents, profitability, risk sharing,
neutralityand progressiveness. Whether fiscal systems are attractive
depends not only on the overall government take, but also several
corollary factors. In Ghana’s case, one needs to weigh the country’s
relatively small production base and geological potential vis-à-vis the
Ghanaian government’s priorities for the upstream sector to create a
vibrant industry that can support the local economy.
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Based on the study’s findings, there is a requirement to further reform
and revise the tax regime for Ghana’s oil and gas sector as it heads into
the next decade of production, even with the competing pressures of the
looming . This will help attract the right calibre of domestic and foreign
investors and mobilise adequate domestic revenue to help develop and
grow the country to foster inclusive development.

We find that the fiscal regime remains favourable overall compared to
regional peers within this context. However, the relatively high royalties
for new contracts vis-à-vis the country’s low resource base could serve as a
disincentive to investments as these are often regressive. Also, the current
IRR-based AOE profit-sharing discriminates between petroleum agree-
ments for similar geological risks. That is, the AOE does not adequately
capture windfall profits with respect to different field sizes. Further-
more, simply lowering the AOE trigger, even with a lower maximum tax
rate and less tiers, can result in higher government revenues and earlier
timing. Thus, the applicable AOE can benefit from reducing the tiers and
lowering the threshold. For example, the multi-tier AOE can be reduced
to a single headline rate—for example, 30%, and which is able to generate
more revenues for the government.

Ghana can also consider introducing targeted fiscal packages aimed at
maximising economic recovery of over 500 mmboe of stranded reserves,
which are currently not being exploited for various economic reasons,
according to government statistics. The government can encourage IOCs
to team up with the national oil company (GNPC) and the Petroleum
Commission to develop hub infrastructure or tie in of marginal fields into
existing infrastructure. Such an approach needs to be anchored on asset
stewardship of critical hubs through regional and area development strate-
gies. Within this setup, targeted fiscal incentives such as reductions in
tax on tariff income, small field allowance (SFA) or uplift scheme can be
introduced to encourage E&A expenditure within critical hub catchment
areas. This can be piloted, targeting specific stranded assets.

Lastly, the introduction of supplementary regulation or an oil taxa-
tion manual that explains fiscal terms in greater clarity and syncs with
the Income Tax law would benefit all stakeholders. The Ghanaian tax
authorities can produce this manual, as in Australia, where the Petroleum
Resource Rent Tax Assessment Act 1987 (as amended) provides gran-
ular details on how the tax is assessed. The Australian government also
provides a detailed Excel-based worksheet and document for illustra-
tive purposes, allowing operators to input their data and select different
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assumptions to show the inner workings of the PRRT, including poten-
tial taxes due.27 Similarly, in the UK, the HM Revenue & Customs has
a comprehensive Oil Taxation Manual that spells out the law and prac-
tice for the oil and gas fiscal regime. The manual is regularly updated and
covers petroleum revenue tax, ring-fence, corporation tax, supplementary
charges, and decommissioning expenditure relief.28

Appendix: Fiscal Calculations---Cash

Flow Methodology

The project net cash flow (NCFt ) is computed by matching the rela-
tionships among the input variables. They are the gross revenues per
year (GRt ), royalty paid per year ROYt ), total recoverable costs per
year (COSTSt ), income tax paid per year (TAXt ) and additional oil
entitlement paid per year (AOEt ). It is defined as:

NCFt = GRt − ROYt − COSTSt − TAXt − AOEt (1)

Additionally, we estimate the net present value (NPV) by calculating the
discounted revenue for each year using the formula:

NPV =
T∑

t=P1

CFt
(1 + r)t

−
N∑

t=C1

It
(1 + r)t

(2)

where, CFt = the cash flow at given time, r = the discount factor, It
= investments at time t, P1 = first year of production, C1 = first year
investment, N = total investment years, T = total years of cash flow.

The NPV methodology is justifiable by the fact that it properly
accounts for all the relevant revenue streams and costs, considering the
time value of these cash flows. Other project metrics such as the internal
rate of return (IRR), discounted profitability index (DPI), payback
period, undiscounted government take and NPV/BOE are also reported.

The respective components that make up the NCFt are elaborated as
follows:

27 See https://industry.gov.au/resource/Enhancing/ResourcesTaxation/PetroleumRes
ourceRentTax/Pages/default.aspx.

28 See https://www.gov.uk/hmrc-internal-manuals/oil-taxation-manual.

https://industry.gov.au/resource/Enhancing/ResourcesTaxation/PetroleumResourceRentTax/Pages/default.aspx
https://www.gov.uk/hmrc-internal-manuals/oil-taxation-manual
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Gross Revenues: The Gross Revenues (GRt ) per year arising out of
hydrocarbon sales is the product of the average annual oil price ((Pt ))
and the yearly production rate ((Qt )) for all fields. Oil here refers to the
cumulative oil, gas and condensate production in barrels of oil equivalent
(boe).

GRt =
T∑

t=1

Pt Qt (3)

Royalty: The royalty which is taken as a percentage of the gross revenues
and are tax-deductible:

ROYt = τ × GRt (4)

Royalty tax rate falls between 0 ≤ τ ≤ 12.5% in Ghana’s petroleum
agreements. Details are provided in Sect. 2.3.5.

Costs: These are the total costs for each field which comprises of
exploration and appraisal costs, development costs, operating costs and
decommissioning costs. It is given as:

Total Cost =
∑(

EA Costs + Devex + Opex + Aband
)

(5)

Tax: The income tax base is computed by taking the total revenue ceiling
(the investor’s share of the post royalty revenues) and deducting the
following: finance costs (loan interest), recoverable costs (depreciated
capital costs, depreciated exploration and appraisal costs, operating costs
and decommissioning costs) and any prior period losses carried forward.

Additional Oil Entitlement: The State at any time is entitled to a
portion of Contractor’s share of crude oil from each separate Develop-
ment and Production Area. The Additional Oil Entitlement (AOE) is
levied on the basis of the after-tax inflation-adjusted rate of return (ROR)
which the Contractor has achieved with respect to such Development
and Production Area at the time in question. The ROR is calculated on
a sliding scale as a resource rent tax in accordance with the following
computation:

NCFt = GRt − ROYt − COSTSt − TAXt (6)

FAt = FAt−1(1 + r) + NCFt (7)
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SAt = SAt−1(1 + r) + NCFt − δFAt (8)

TAt = SAt−1(1 + r) + NCFt − γ SAt − δFAt (9)

YAt = YAt−1(1 + r) + NCFt − τTAt − γ SAt − δFAt (10)

ZAt = ZAt−1(1 + r) + NCFt − βYAt − τTAt − γ SAt − δFAt (11)

where NCFt is the net cash flow, GRt gross revenues,ROYt royalty paid,
COSTSt total recoverable costs,TAXt income tax paid, FAt first account,
SAt second account, TAt third account, YAt fourth account, ZAt fifth
account, r compounded internal rate of return and γ, τ, δ, β applicable
additional oil entitlement charges.
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