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ABSTRACT 
 
Declining Foreign Direct Investment (FDI) in Nigerian Oil and Gas Industry (NOGI) has been 

attributed to inappropriateness of the country’s petroleum fiscal regimes and tax systems. Extant 

literature identified knowledge gap relating to the analytical measurement of the relationship 

between key fiscal terms and economic metrics, which provides understanding of the effects of 

the proposed Petroleum Industry Fiscal Bill (PIFB), 2012 on FDI. This study was designed to 

compare Nigeria’s current and post PIFB fiscal regimes against selected world fiscal 

arrangements to determine if the proposed legislation, when enacted  will improve 

competitiveness and FDI in the NOGI. 

 

The study, adopted a quantitative research design, based on petroleum taxation theory used 

purposive sampling technique to select five fixed offshore crude production projects, labeled 

PRJI, PRJ2, PRJ3, PRJ4 and PRJ5; of an international oil company operating in Nigeria based 

on Joint Venture model with concession in shallow waters with less than 50 meters (m) depth 

and crude production uplifts of less than 40,000 barrel per day (kbd). The selected projects were  

used to develop Fiscal Terms Optimisation Model (FTOM) comprising - Discounted Cash Flow 

Rate (DCFR), Net Present Value (NPV), Profit-to-Investment Ratio (PIR), Maximum Cash 

Impairment (MCI), Actual Value Profit (AVP), and Payout that were combined with Global 

Competitive Index (GCI) from fifteen countries based on their competitiveness and global 

regional distribution  to develop a meta-model that was used to determine Optimal Royalty and 

Tax Competitive Window (ORTCW) that predicts the relationship between the various 

economic metrics (DCFR, NPV, PIR, MCI, AVP, Payout) and fiscal terms that drive investment 

decisions.  

 

The characteristics of the selected projects were (kbd, m) [PRJ1(26.1, 27.13); PRJ2(20.3, 

28.04); PRJ3(36.4, 28.04); PRJ4(6.5, 27.43) and PRJ5(18.8, 42.67)]. The output FTOM data 

were DCFR(%)[(21.0 - 197.0);(13.0 - 492.0);(11.0 - 479.0);(35.0 - 346.0) and (21.0 -160.0)]; 
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NPV(12%) in million dollars ($M)[(56.32 – 630.24);(3.44 -64.32); (2.20 - 47.24);(10.09 - 

194.75) and (1.40 - 20.56)]; PIR [(2.4 – 10.7); (0.3 - 1.2); (0.2 - 1.1); (1.2 - 6.8) and (0.9 - 3.8)]; 

MCI($M) [([-34.9] – [-26.2]); ([-10.1] – [-2.8]); ([-10.1] – [-2.8]); ([-5.5] – [-4.2]) and ([-7.8] – 

[-3.7])]; AVP($M) [(925.1 - 4287.3); (57.7 - 101.8); (15.0 - 71.8); (79.2 - 465.2) and (8.4 - 

35.7)]; PYT in years [(2.3 – 4.9); (1.2 - 3.3); (1.2 - 3.1); (2.2 - 3.1) and (1.5 - 2.0)]. There was a 

positive relationship between Royalty(R), Tax(T) and Profitability indices with correlation 

coefficients ranges: DCFR:R(0.65); DCFR:T(0.96);  NPV12:R(0.63); NPV12:T(0.97); 

MCI:R(0.45); MCI:T(1.00); PIR:R(0.62); PIR:T(0.97); AVP:R(0.62); AVP:T(0.97); 

PYT:R(0.57) and PYT:T(0.90). The ORTCW showed that optimum royalty and tax rate for 

competitiveness were (0.15 - 0.20) and (0.28 - 0.55) respectively, while the current and post 

PIFB royalty and tax rate for the NOGI obtained were (0.19 – 0.31) and (0.80 – 0.85) 

respectively, this shows that Nigeria’s current and post PIFB fiscal and tax rates were not 

competitive.   

 

The current and proposed fiscal and tax regime of the Nigerian oil and gas sector are unlikely to 

drive investment, improve competitiveness and foreign direct investment in the sector and a 

review of the proposed Petroleum Industry Fiscal Bill is recommended.  

 

Keywords: Petroleum Fiscal Systems, Foreign Direct Investment, competitive window 

Word Count: 498 
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Table 2.2 below summarizes the effect of the fiscal terms suggested. The table contrasts the 

plans for fiscal terms of the PIB with current terms and shows the effect of the adjustments on 

sales, taxes and allowances.  
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Table 2.2: Changes in the PIB 2012 for Companies in a JV/PSC with NNPC 
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2.4 CONCEPTUAL AND THEORETICAL FRAMEWORK 

Research methods can be broadly classified into two types – quantitative and qualitative 

methods. However, a new hybrid of qualitative and quantitative methods called mixed-

method (Tashakkori and Teddlie, 1998).  By definition, Quantitative research methods 

deals with measurable statistical activities and numbers data. This approach follows 

scientifically established methods with theoretical back up that has been proven over 

time for objective analysis. The key objective of this method is identify correlations 

between variables with a given boundary condition. According to (Carey, 1993), this 

method utilizes large amount of data points when compared with other methods to 

significantly establish reliable correlations. The large data base can be randomly selected 

to ensure even representation and sometimes well-structured questionnaires can also 

provide similar representation. Whichever selection methods that is utilized, the key idea 

is to confirm representation in a logical and sequential manner that can support the 

correlation postulations.  

 

The Qualitative approach, on the contrary deals with nature in the natural setting. The 

goal here, is to fully understand the context in other to transfer the postulations to other 

scenarios. We are not expected to interfere with the prevailing conditions for our studies 

(Patton, 2001). We studied the occurrence of interest as-is and try to understand the 

‘why’ and ‘how’ of the environmental impact. According to Shank (2002), this method 

is a systematic empirical probe to aid understanding. This approach studies socio-human 

challenges of specific scenarios from various views by allowing the natural setting to 

play out without any inhibitions. It employs graphical and complex analysis of the 

unfolding events. Some of the tactics used in the approach are – surveys, interviews, 

observations, case studies etc.  

 



 

The hybrid combination of both Quantitative and Qualitative methods which is called 

Mixed-method by definition simply combines analytical/numeral analysis with real life 

scenario examinations.  

2.4.1 EVOLUTION OF ECONOMIC METR
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Table 2.2: Economic Metrics 

 

Source: Wikipedia January, 2019 

 

 

 

 

 

 

 

 

 

 

 



 

2.4.2 Factors that are central to decision

and gas projects.

2.4.2.1 Annual Cash Flow

2.4.2.2 Profit Margin/Return on Investment (ROI)

2.4.2.3 Portfolio of Opportunities

 

 

33 

Factors that are central to decision-making when planning to invest in oil 
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2.5.2 Economic Rent Theory as a Theoretical Framework for the Design of 

Petroleum Tax System 
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2.5.4 The Life Cycle of a Petroleum Project

Figure 2.3 below provides a graphic representation of the project cycle.
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below provides a graphic representation of the project cycle. 
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Figure 2.3: The Project Life Cycle (Source: World Bank Working Paper No. 123) 
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Many political actors are involved in the design of a legally recognised legal framework 

for oil and gas exploration, development and production. The petroleum industry law 

designed at the parliament outlines law principles, however there are provisions not 

 

LEGAL ARRANGEMENTS IN THE PETROLEUM INDUSTRY 
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for oil and gas exploration, development and production. The petroleum industry law 

designed at the parliament outlines law principles, however there are provisions not 
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affected by law principles which have to be regulated like – Technical specifications, 

Administrative procedures and fees etc. The host government will use contract / 

concession structures to assign rights (exploration / development / production) to 

hydrocarbon acreage areas. They can use the current hydrocarbon frame and write a 

powerful new one from the start. 

 

There are different types of legal framework that specifically address all countries and 

contractors ' rights and obligations. And they can be generally divided into-concessional 

and contract schemes (see Figures 2.7 and 2.8 below). 
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Figure 2.7: Petroleum Legal Arrangements (Source: Johnston, 1994) 
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Figure 2.8: Nigerian Fiscal Terms (Author’s summary) 
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The contractors are expected to bear all the risks associated with the business venture, 

i.e. discovery, development and production phases, for the broad categories of tax 

systems described above i.e. concessionary and contractual systems. And it is also 

expected that the contractor will be fully compensated for the risk to be taken. The more 

that the contractor must spend, the lower the percentage of the lease that goes to the host 

government as they take little of no risk in the project. 

 

The main dissimilarity between concessionary and contractual systems is the resource 

ownership structure / arrangement: 

i. Concession System: Hydrocarbon title is transferred from host countries to 

investorscontractors at the reservoir borehole. The host country will demand taxes 

and royalties for the resource usage. After the contract termination/expiration 

window, surface equipment and physical fixtures title will then revert back to host 

countries. The investor/contractor is expected to make provision for abandonment 

cost and sometime execute the abandonment process before departing the project 

sites.  

ii. Contractual System: In contrast to the concession system, title of resource and all the 

physical fixtures are not transferred to investors, but continue to reside with the host 

government. However at the delivery point, the investor/contractor acquires 

ownership of production output alone.  Title and possession of equipment and 

installation permanently attached to the ground and/or planned for hydrocarbon 

exploration and production is usually immediately transferred to the government. 

Therefore, if unique clauses are included in the contract (or the relevant legislation), 

the state (or the national oil company, "NOC") is usually legally responsible for the 

abandonment.  

 

The key features of concessionary and contractual systems are summarized in Table 

2.4 below.   
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Table 2.4: Concessionary Systems and Productions Sharing Contracts (Source: 

Johnston, 1994) 
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2.7 PETROLEUM FISCAL SYSTEM 

The petroleum fiscal framework describes a set of agreements / laws that an oil and gas 

producing country uses to handle its future revenue / benefits arising from its natural 

resource exploration and development. The frameworks stipulate how contractually 

various parties can participate and the clauses in these contracts are legally binding 

across several boundaries. Most investment companies usually collaborate to share risks 

and rewards. 

 

Usually, petroleum reserves are considered natural resources and draw mineral rights to 

the host country. The concept of land mineral rights in America is different, local 

landowners are legally entitled to land mineral rights, but internationally all mineral 

rights belong to the host country, not landowners. 

 

Many countries align their fiscal system with oil and gas licensing systems. The main 

purpose of the licensing rounds is to transfer mineral rights to other legal entities other 

than the host country for the sole purpose of developing these mineral resources 

commercially. Both parties have a shared interest in benefiting from this right transfer 

and sharing in one way or the other, because in some situations the rights are not 

completely transferred or shared with the host countries. 

 

The object of joining this agreement is different from nation to nation on the basis of 

their individual circumstances, which means that the petroleum tax systems are special. 

Nonetheless, broadly speaking, we can combine similar systems to explore in subsequent 

chapters based on some apparent common characteristics.  
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2.11 Commonly used elements of petroleum fiscal systems

Petroleum fiscal systems consist of one or more of the following:

 

Joint Venture 
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2.14 Purpose and meaning of fiscal terms evaluation
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2.15 Evaluation method of the petroleum contracts’fiscal terms
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2.16 Principal terms of the international petroleum contracts
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Based on the published GCI score and ranking, we generated a composite score (0-1 

range) for each of the selected countries. Table 2.3 and Figure 2.6 shows that calculated 

composite scores that feeds into the ‘Calculations’ panel. 
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Figure 2.3: GCI 2017-2018 Rankings  
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Figure 2.5: Selected Countries with similar concessionary fiscal regimes  (Source: CCSI 

Jan 2013 Report) 
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Table 2.3: GCI Composite Score (Source: Author) 
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Figure 2.6: GCI Composite Score (Source: Author)  
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2.18.2 The Nigeria PIB 
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Figure 2.7: Post PIB reform structure (Source: petroleum industrybill.com)

http://www.petroleumindustrybill.com/pib

institutions/#.XekZscKWzOQ
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Post PIB reform structure (Source: petroleum industrybill.com)

http://www.petroleumindustrybill.com/pib-summary/part-ii-

institutions/#.XekZscKWzOQ 

 

Post PIB reform structure (Source: petroleum industrybill.com) 
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2.19 Fiscal Systems Summary for selected countries 
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1.1 Fiscal Systems Summary for selected countries 
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1.1 Fiscal Systems Summary for selected countries 
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CHAPTER THREE 

METHODOLOGY 

3.0 INTRODUCTION 

This chapter describes the employed mixed-method conceptual/theoretical frameworks 

adopted for this study. Figure 3.0 below describes the various components of the Fiscal 

Terms Optimisation Model. The ‘Case Manager’ is a database of executed projects by 

various IOCs over the past decade. While the ‘Input Values’ panel represents all the 

economic model input parameters like capex, opex, price etc. The Calculation module 

generates cash flow data based on the various fiscal systems. The key output of the 

calculation panel are the ‘Economic Metrics’. 

 

Figure 3.0: Fiscal Terms Optimisation Flow Chart (Source: Author) 
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CONCEPTUAL FRAMEWORK

The economic analyses implemented for this study involved cash flow analysis and an 

examination of the company's viability. A meta

relationship between Fiscal Systems and Economic Metrics (DCFR, NPV, PIR). Meta

modelling, a relatively recent method of analysing fiscal systems, helps us to understand 

the relationships between variables and their relative effect through a realistic modeling 

approach (Kaiser and Pulsipher 2004).

 

Cash Flow Analysis 

1.3.1 After-Tax Net Cash Flow Vector:
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The economic analyses implemented for this study involved cash flow analysis and an 

examination of the company's viability. A meta-model was used to explain the 

relationship between Fiscal Systems and Economic Metrics (DCFR, NPV, PIR). Meta

latively recent method of analysing fiscal systems, helps us to understand 

the relationships between variables and their relative effect through a realistic modeling 

approach (Kaiser and Pulsipher 2004). 

Tax Net Cash Flow Vector: 

The economic analyses implemented for this study involved cash flow analysis and an 

model was used to explain the 

relationship between Fiscal Systems and Economic Metrics (DCFR, NPV, PIR). Meta-

latively recent method of analysing fiscal systems, helps us to understand 

the relationships between variables and their relative effect through a realistic modeling 

 

 



 

 

And is supposed to start in year one (t = 1) and go through field abandonment (or 

divestment) at t = k. The after

take estimation and related economic measures.

 

1.3.2 Economic Returns Metrics 
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And is supposed to start in year one (t = 1) and go through field abandonment (or 

divestment) at t = k. The after-tax net cash flow function acts as the basic element in the 

take estimation and related economic measures. 

Economic Returns Metrics Calculation 

 

 

And is supposed to start in year one (t = 1) and go through field abandonment (or 

tax net cash flow function acts as the basic element in the 

 

 



 

 

and the total profit is the difference between the gross revenues and total cost:

 

If the total profit in year t is written;
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and the total profit is the difference between the gross revenues and total cost:

If the total profit in year t is written; 

 

 

 

 

and the total profit is the difference between the gross revenues and total cost: 

 

 



 

then the contractor and government take is computed as,

 

1.3.2.1 Host nation take (GT)
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then the contractor and government take is computed as, 

Host nation take (GT) 

 

 

 



 

(4) IOCs pay income tax (T) to the host nation, tax rate (Tr) is 25%. Taxable income is 

the income IOCs get from profit oil. The host nation’s income mainly includes three 

parts: R, E and T. Then, GT can be calculated by the following formula:
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pay income tax (T) to the host nation, tax rate (Tr) is 25%. Taxable income is 

the income IOCs get from profit oil. The host nation’s income mainly includes three 

parts: R, E and T. Then, GT can be calculated by the following formula: 
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1.3.2.2 Front-loading index
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loading index 
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Figure 3.2: Economic Returns Factors  



 

Where the coefficients αi 

 

1.4 A Functional Analytic Approach to System Measures
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 (φ) are determined through regression modelling.

A Functional Analytic Approach to System Measures 

 

 

(φ) are determined through regression modelling. 

 



 

1.5 Elements of Fiscal Design

1.5.1 Equivalent Fiscal Regimes: 

1.5.2 Feasibility Constraints: 
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Elements of Fiscal Design 

Equivalent Fiscal Regimes:  

Feasibility Constraints:  

 

 

 

 

 

 



 

Feasible Domain:  

1.5.3 Progressive Fiscal Regimes: 
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Progressive Fiscal Regimes:  
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1.6 Excel Regression Analysis Output:

Multiple R: This value ranges from zero to one, one being the perfect relationship while 

zero indicates no relationship at all. A median number between zero and one indicate an 

average relationship. It can also be described as the square root of

be defined in the next paragraph below.

 

R squared (r2): A fifty percent r squared value means that fifty percent of the values fit 

the suggested model. Also known as a

fraction for a dependent variable defined
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Excel Regression Analysis Output: 

This value ranges from zero to one, one being the perfect relationship while 

zero indicates no relationship at all. A median number between zero and one indicate an 

average relationship. It can also be described as the square root of ‘r squared

be defined in the next paragraph below. 

A fifty percent r squared value means that fifty percent of the values fit 

the suggested model. Also known as a statistical measure characterizing the variance 

fraction for a dependent variable defined. 

This value ranges from zero to one, one being the perfect relationship while 

zero indicates no relationship at all. A median number between zero and one indicate an 

‘r squared’ which is to 

A fifty percent r squared value means that fifty percent of the values fit 

statistical measure characterizing the variance 
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1.7 Area of Study 

Table 3.2 below lists the countries whose fiscal regimes will be tested/compared with the 

Nigeria Fiscal regimes (pre and post PIB 2012). This selection is based on the analysis 

of previous studies conducted by the Colombia Center on Sustainable Investment (2013) 

which detailed the fiscal structure of several hydrocarbon-rich countries with legislated 

fiscal terms or model contracts. The fiscal structures of these countries are similar and 

can easily be modelled for comparison.   



 

Table 3.2: Selected Countri
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Selected Countries for Analysis (Source: Author) 

 



 

4.0 INTRODUCTION
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Table 3.3: Projects Summary 

General 
Descriptions 

 

 Topside installation project on fixed offshore platform to 
increase production.  

 Scope: Engineering Design (Structural, Process, 
Mechanical, Electrical & Instrumentation), Construction 
and Installation and well drilling. 

Project 1 
 Crude Production uplift: ~26.1 kbd (Gross) 
 Water Depth: 27.13m 

Project 2 
 Crude Production uplift: ~20.3 kbd (Gross) 
 Water Depth: 28.04m 

Project 3 
 Crude Production uplift: ~36.4 kbd (Gross) 
 Water Depth: 28.04m 

Project 4 
 Crude Production uplift: ~6.5 kbd (Gross) 
 Water Depth: 27.43m 

Project 5 
 Crude Production uplift: ~18.8 kbd (Gross) 
 Water Depth: 42.67m  
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4.1 RESULTS 

Five fixed offshore crude production projects of an international oil company operating 

in Nigeria with crude production uplifts in thousand barrels per day (kbd) and water 

depth in metres (m) were selected and labeled – PRJ1, PRJ2, PRJ3, PRJ4 and PRJ5, and 

used to develop FTOM comprising – Discounted Cash Flow Rate (DCFR), Net Present 

Value (NPV), Profit-to-Investment Ratio (PIR), Maximum Cash Impairment (MCI), 

Actual Value Profit (AVP), and Payout (PYT) were combined with GCI from fifteen 

countries to develop a meta-model used to determine optimal and tax competitive 

window which predicts the relationship between the various economic metrics and fiscal 

terms that drive investment decisions.  

4.1.1 Cash Flow Analysis Data 

Cash flow data for five past projects were obtained from international companies 

operating in Nigeria. Table 4.1 below shows the cash flow economic metrics output by 

country for the five (5) sample projects. Table 4.1 displayed the key profitability 

indexes: DCFR/IRR, AVP, NPV @ 12% and 10%, MCI, PIR/PI and Payout. Table 4.1 

also listed applicable royalty-tax rates for each of the selected sixteen (16) fiscal 

systems. 

 

Companies summarize the thousands of figures associated with a project proposal into 

indicators of profitability that can be used to compare with alternative ways to invest.  

The economic metrics below summarize the quantitative aspect which is important in 

making the final investment decisions. The decision also considers factors that cannot be 

quantified; however, given that profit is the reason companies are in business, profit 

metrics depend largely in the judgment-making process.     
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Table 4.1: Cash Flow  - Economic Metrics Output by Country 
Algeria Australia Brazil Colombia Ghana Kazakhstan Mozambique Namibia Netherlands New ZealandNigeria Post-PIBNigeria Pre-PIB Peru Romania Russia Trinidad

Royalty % 20.0% 10.0% 10.0% 25.0% 12.5% 18.0% 10.0% 12.5% 7.0% 20.0% 31.0% 18.5% 20.0% 13.5% 16.0% 15.0%
Tax Rate % 38.0% 40.0% 34.0% 34.0% 35.0% 20.0% 32.0% 35.0% 25.0% 28.0% 80.0% 85.0% 28.0% 16.0% 20.0% 55.0%

DCFR % 178.5% 193.7% 203.2% 174.2% 197.1% 206.5% 206.2% 197.1% 221.9% 192.3% 78.6% 76.5% 192.3% 220.7% 210.6% 158.5%
AVP $M 2958.6 3277.8 3579.9 2909.4 3419.5 3851.6 3680.7 3419.5 4185.6 3394.5 978.8 925.1 3394.5 4287.3 3959.9 2369.9
NPV 12 $M 667.9 745.9 815.7 654.0 777.6 874.2 839.0 777.6 957.3 768.0 211.6 201.1 768.0 977.3 900.3 534.5
NPV 10 $M 824.8 919.5 1005.2 808.4 958.6 1077.9 1033.8 958.6 1178.5 947.8 264.7 251.5 947.8 1203.8 1109.7 660.6
MCI $M -32.5 -32.2 -33.0 -33.0 -32.9 -34.9 -33.3 -32.9 -34.2 -33.8 -26.9 -26.2 -33.8 -35.4 -34.9 -30.2
PIR $/$ 7.4 8.2 8.9 7.2 8.5 9.6 9.2 8.5 10.4 8.4 2.4 2.3 8.4 10.7 9.9 5.9
Payout Years 2.3 2.3 2.3 2.4 2.3 2.3 2.3 2.3 2.3 2.3 4.9 4.9 2.3 2.3 2.3 2.4

DCFR % 161.6% 279.8% 324.2% 129.6% 265.6% 234.8% 340.6% 265.6% 553.0% 185.0% 45.1% 64.5% 185.0% 359.4% 272.1% 153.8%
AVP $M 66.6 79.8 86.4 61.8 81.2 85.9 88.6 81.2 101.8 75.1 22.8 27.2 75.1 98.9 89.8 57.7
NPV 12 $M 45.1 55.6 60.5 41.2 56.5 59.5 62.1 56.5 72.3 51.4 12.3 16.2 51.4 69.5 62.6 38.9
NPV 10 $M 41.2 51.2 55.8 37.4 52.0 54.7 57.3 52.0 66.9 47.1 10.4 14.3 47.1 64.2 57.6 35.5
MCI $M -6.7 -4.5 -4.2 -7.9 -4.8 -5.7 -4.0 -4.8 -2.8 -6.5 -10.1 -7.7 -6.5 -4.2 -5.1 -6.3
PIR $/$ 0.8 0.9 1.0 0.7 0.9 1.0 1.0 0.9 1.2 0.9 0.3 0.3 0.9 1.2 1.0 0.7
Payout Years 2.0 1.5 1.4 2.2 1.5 1.6 1.4 1.5 1.2 1.8 3.3 2.8 1.8 1.3 1.5 2.0

DCFR % 153.1% 268.9% 312.9% 122.1% 255.3% 225.7% 329.2% 255.3% 538.7% 176.4% 38.5% 58.6% 176.4% 348.7% 262.4% 145.0%
AVP $M 46.5 56.2 60.8 43.0 57.1 60.1 62.4 57.1 71.8 52.5 15.0 19.0 52.5 69.5 63.0 40.5
NPV 12 $M 32.7 40.7 44.3 29.6 41.3 43.3 45.5 41.3 53.1 37.2 7.9 11.5 37.2 50.8 45.6 28.2
NPV 10 $M 30.1 37.8 41.2 27.1 38.3 40.1 42.3 38.3 49.6 34.4 6.6 10.1 34.4 47.3 42.4 26.0
MCI $M -6.8 -4.6 -4.2 -7.9 -4.9 -5.8 -4.1 -4.9 -2.8 -6.5 -10.1 -7.7 -6.5 -4.2 -5.2 -6.3
PIR $/$ 0.7 0.9 0.9 0.7 0.9 0.9 1.0 0.9 1.1 0.8 0.2 0.3 0.8 1.1 1.0 0.6
Payout Years 2.0 1.5 1.4 2.1 1.5 1.6 1.4 1.5 1.2 1.8 3.1 2.7 1.8 1.3 1.5 2.0

DCFR % 305.9% 336.6% 353.8% 296.4% 341.9% 357.0% 359.3% 341.9% 388.9% 330.7% 128.1% 124.8% 330.7% 384.4% 365.3% 271.5%
AVP $M 313.2 348.9 383.6 308.1 365.4 415.7 395.1 365.4 452.7 363.3 85.8 79.2 363.3 465.2 427.9 245.1
NPV 12 $M 150.0 167.9 184.9 147.2 175.9 200.1 190.5 175.9 218.8 174.4 39.0 36.0 174.4 224.5 206.2 117.0
NPV 10 $M 127.6 143.0 157.5 125.1 149.7 170.4 162.3 149.7 186.5 148.4 32.7 30.2 148.4 191.3 175.6 99.4
MCI $M -5.1 -5.1 -5.2 -5.2 -5.2 -5.5 -5.2 -5.2 -5.4 -5.3 -4.3 -4.2 -5.3 -5.5 -5.5 -4.8
PIR $/$ 4.6 5.1 5.6 4.5 5.4 6.1 5.8 5.4 6.7 5.3 1.3 1.2 5.3 6.8 6.3 3.6
Payout Years 2.3 2.2 2.2 2.3 2.2 2.2 2.2 2.2 2.2 2.2 3.1 3.2 2.2 2.2 2.2 2.3

DCFR % 138.9% 159.6% 165.1% 130.4% 158.4% 155.9% 166.8% 158.4% 179.9% 146.0% 75.3% 78.6% 146.0% 169.8% 160.9% 133.0%
AVP $M 24.5 27.8 30.2 23.7 28.7 31.8 31.0 28.7 35.4 27.9 8.6 8.4 27.9 35.7 32.8 20.1
NPV 12 $M 15.7 18.0 19.6 15.2 18.6 20.6 20.2 18.6 23.1 18.0 5.1 5.0 18.0 23.2 21.3 12.8
NPV 10 $M 14.2 16.2 17.7 13.6 16.8 18.6 18.2 16.8 20.9 16.3 4.4 4.4 16.3 21.0 19.3 11.5
MCI $M -6.5 -6.4 -6.7 -6.8 -6.7 -7.6 -6.8 -6.7 -7.3 -7.1 -4.0 -3.7 -7.1 -7.8 -7.6 -5.5
PIR $/$ 2.6 2.9 3.2 2.5 3.0 3.4 3.3 3.0 3.7 3.0 0.9 0.9 3.0 3.8 3.5 2.1
Payout Years 1.6 1.5 1.5 1.6 1.5 1.5 1.5 1.5 1.5 1.6 2.0 2.0 1.6 1.5 1.5 1.6
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4.1.2 DCFR Data 

Table 4.1 shows the DCFR values that were generated from the Cash Flow Analysis. 

While Figure 4.2 plots DCFR values for the sixteen (16) fiscal systems against the 

corresponding royalty-tax rates. The higher the DCFR of a venture, the more 

attractive it is to pursue. DCFR is standard for investments of different types and can 

therefore be used to rate various prospective projects on a fairly even basis.  Perhaps 

the project with the highest DCFR would be considered the best and pursued first, 

assuming the investment costs are equal among the different projects. It is the 

corresponding interest rate that an investor is expected to earn. 
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Table 4.2: DCFR Data 

 

 

  

 

Countries 
DCFR  
Project 1 
(X 100%) 

DCFR 
Project 2 
(X 100%) 

DCFR  
Project 3 
(X 100%) 

DCFR  
Project 4 
(X 100%) 

DCFR Project 
5 
(X 100%) 

Algeria 0.86 0.78 0.74 1.47 0.67 
Australia 1.55 2.24 2.15 2.69 1.28 
Brazil 1.04 1.65 1.60 1.80 0.84 
Colombia 0.99 0.74 0.70 1.69 0.74 
Ghana 0.71 0.96 0.92 1.23 0.57 
Kazakhstan 1.26 1.43 1.38 2.18 0.95 
Mozambique 0.43 0.72 0.69 0.75 0.35 
Namibia 0.91 1.22 1.17 1.57 0.73 
Netherlands 1.97 4.92 4.79 3.46 1.60 
New Zealand 1.62 1.55 1.48 2.78 1.23 
Nigeria Post-PIB 0.22 0.13 0.11 0.36 0.21 
Nigeria Pre-PIB 0.21 0.18 0.16 0.35 0.22 
Peru 1.04 1.00 0.95 1.79 0.79 
Romania 1.24 2.01 1.95 2.15 0.95 
Russia 1.47 1.90 1.84 2.56 1.13 
Trinidad 0.78 0.75 0.71 1.33 0.65 
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Figure 4.2: DCFR Plot 
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4.1.3 NPV Data 

Table 4.3 and 4.4 shows the NPV data at 12% and 10% discount rate respectively. 

NPV transforms the potential cash flows of a company to a single equivalent value, 

taking into account the time value of money. In fact, it is the number of annual plan 

estimated cash flows that have been reduced to time zero. It is determined by 

discounting to a given effective date the cash flow stream at the discount rate of the 

company. Typical IOC discount rates in Nigeria are 12% and 10%, hence the need to 

produce data for both discount rates to check the effect of the price on production 

performance. 

 

For capital budgeting, NPV is commonly used to assess that investments are likely to 

make the maximum profit. It is helpful to understand the scale and scope of the 

opportunity; to equate opportunities with different lifetimes; to determine the degree 

of extra gain (or loss) compared to the rate of discount. Figure 4.3 and 4.4 plots NPV 

values for the sixteen (16) fiscal systems against the corresponding royalty-tax rates. 

  



 

Table 4.3: NPV12 Data 
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Table 4.4: NPV10 Data 
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Figure 4.3: NPV 12 Plot
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Plot 

  

 



 

 

Figure 4.4: NPV 10 Plot
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Plot 
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4.1.4 PIR Plot 

Figure 4.5 shows the PIR Plot for the sixteen (16) fiscal systems against royalty-tax 

rates.  

 

Figure 4.5: PIR Plot 
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4.1.5 Statistical Analysis 

Table 4.5: Correlation Analysis Results

In statistics, the correlation coefficient r measures the strength and direction of a 

linear relationship between two variables on a scatterplot. The value of r is alway

between +1 and –1. To interpret its value,

relationship. The range of values displayed in table 4.5 above indicates a strong 

relationship between Royalty
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Analysis – DCFR Correlation Analysis Results 

Correlation Analysis Results 

In statistics, the correlation coefficient r measures the strength and direction of a 

linear relationship between two variables on a scatterplot. The value of r is alway

1. To interpret its value, the closer to +1 or -1 indicate strong 

relationship. The range of values displayed in table 4.5 above indicates a strong 

relationship between Royalty-Tax and DCFR.  

  

 

In statistics, the correlation coefficient r measures the strength and direction of a 

linear relationship between two variables on a scatterplot. The value of r is always 

1 indicate strong 

relationship. The range of values displayed in table 4.5 above indicates a strong 
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Table 4.6: Monte Carlo Analysis Results 

 

The Monte Carlo method uses repeated random sampling to generate simulated data 

to use with a mathematical model. The results in Table 4.6 above shows that Nigeria 

pre and post PIB DCFR data are outside the competitive window.   

Countries DCFR - Project 1 Predicted DCFR - Project 1 Normal Value DCFR - Project 1 Average Minimum Maximum 1.5 1.75 2
Algeria 1.78 1.741202547 1.633123704 1.741776361 0.49873699 3.30376 71.40% 49.20% 27.40%
Australia 1.94 1.894549822 1.909051306 1.895153802 0.63581865 3.428306 82.20% 63.00% 40.40%
Brazil 2.03 2.006612071 1.55988396 2.006983522 0.70421089 3.410326 88.20% 72.60% 50.60%
Colombia 1.74 1.720560034 1.333383664 1.720958466 0.42129785 3.285231 69.60% 47.20% 25.80%
Ghana 1.97 1.94025969 2.379678039 1.940229624 0.62807485 3.218297 84.60% 67.20% 44.60%
Kazakhstan 2.06 2.115529566 2.088372214 2.115851147 0.85913675 3.430921 92.40% 80.20% 60.60%
Mozambique 2.06 2.043966154 1.952117602 2.044386519 0.72991448 3.496454 89.80% 75.40% 54.20%
Namibia 1.97 1.94025969 1.725564879 1.939737233 0.29027284 3.383635 84.80% 67.20% 44.60%
Netherlands 2.22 2.231915852 1.838874369 2.232298794 0.82819108 3.723625 95.60% 86.80% 70.60%
New Zealand 1.92 1.927972962 2.133741439 1.927975132 0.52833862 3.405334 84.00% 66.20% 43.40%
Nigeria Post-PIB 0.79 0.746995308 0.643979144 0.746738768 -0.5821152 2.019634 4.00% 0.80% 0.20%
Nigeria Pre-PIB 0.77 0.891986797 0.381444324 0.892636531 -0.3500321 2.36807 7.80% 2.40% 0.40%
Peru 1.92 1.927972962 2.245181016 1.928198334 0.66572466 3.283103 84.00% 66.00% 43.40%
Romania 2.21 2.276053344 1.848153878 2.27584395 0.90645709 3.580312 96.40% 89.00% 74.00%
Russia 2.11 2.153669838 2.760422855 2.153810075 0.83200548 3.619337 93.60% 82.60% 64.00%
Trinidad 1.59 1.519043519 0.982208534 1.51901632 0.20510908 2.818113 51.80% 29.40% 13.00%

Standard Deviation 0.429381468

DCFR Random Values
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4.1.6 DCFR Regression Analysis Results 

 

Figure 4.6: Regression Analysis Results 
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4.1.7 Derived Analytical Relationship to predict DCFR ‘Competitive Window’ 

 

Figure 4.7: Derived Analytical Relationship  

 

  



 

Interpreting the analytical relationship in Fig. 4.7

 

 

Table 4.7: Regression Analysis Result

 
 

 

Coefficients Standard Error
Intercept 2.832332842 0.040945057
Royalty -1.907013581 0.252657672
Tax Rate -1.867704155 0.079842318
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lytical relationship in Fig. 4.7. above: 

Regression Analysis Result 

  

Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0%
0.040945057 69.17398712 4.4756E-18 2.743876424 2.920789259 2.743876424
0.252657672 -7.547815857 4.20319E-06 -2.452847296 -1.361179866 -2.452847296
0.079842318 -23.39240908 5.21693E-12 -2.040192995 -1.695215315 -2.040192995

 

 

 

Lower 95.0% Upper 95.0%
2.743876424 2.920789259

-2.452847296 -1.361179866
-2.040192995 -1.695215315
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4.1.8 Tax and Royalties ‘Competitive Window’ Iteration Steps 

 

Figure 4.9:Optimisation Model 

 

Figure 4.9 shows the required fiscal terms optimisation procedure. It involves several 

iterative steps from building the data bank, to data analysis and testing for 

competitiveness. To improve the result, we have to increase the data banks/fiscal 

regimes.  

 

 

 

Build Data 
Bank Model for 
Existing Cases

Generate 
Performance 

Data

Statistical 
Analysis:  

Competitive 
Window

New Analysis 
to Optimize 

Tax & 
Royalties

Performance 
Criteria 

Benchmarking: 
Within CW? If 
Yes, STOP

If Not within 
CW? Continue 

iteration

Optimization Model

START 



 

4.2 DISCUSSIONS 

The output FTOM data for PRJ1 (26.1 kbd

NPV1 (12%) in million dollars ($M), (56.32 

977.29); PIR1 (2.4 – 10.7); MCI1 ($M) ([

4287.3); PYT in years (2.3 

492.0%); NPV2 (12%) (3.44 

1.2); MCI2 ([-10.1] – [-2.8]); AVP2 (57.7 

kbd, 28.04m) – DCFR3 (11.0 

(7.87 – 50.83); PIR3 (0.2

(1.2 -3.3); PRJ3 (36.4 kbd, 28.04m) 

47.24); NPV3 (10%) (7.87 

(15.0 – 71.8); PYT3 (1.2 

NPV4 (12%) (10.09 – 194.75); NPV4 (10%) (36.04 

MCI4 ([-5.5] – [-4.2]); AVP4 (79.2 

42.67m) – DCFR5 (21.0 

23.25); PIR5 (0.9 – 3.8); MCI5 ([
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The output FTOM data for PRJ1 (26.1 kbd, 27.13m) were DCFR1 (21.0

NPV1 (12%) in million dollars ($M), (56.32 – 630.24); NPV1 (10%) (201.13 

10.7); MCI1 ($M) ([-34.9] – [-26.2]); AVP1 ($M) (925.1

4287.3); PYT in years (2.3 – 4.9); PRJ2 (20.3 kbd, 28.04m) – DCFR2 (

492.0%); NPV2 (12%) (3.44 – 64.32); NPV2 (10%) (12.30 – 72.27); PIR2 (0.3 

2.8]); AVP2 (57.7 – 101.8); PYT2 (1.2 – 3.3); PRJ3 (36.4 

DCFR3 (11.0 – 479.0%); NPV3 (12%) (2.20 – 47.24); NPV3 (10%) 

PIR3 (0.2-1.1); MCI3 ([-10.1] – [-2.8]); AVP3 (15.0 – 

3.3); PRJ3 (36.4 kbd, 28.04m) – DCFR3 (11.0 – 479.0%); NPV3 (12%) (2.20 

47.24); NPV3 (10%) (7.87 – 50.83); PIR3 (0.2 – 1.1); MCI3 ([-10.1] – [

71.8); PYT3 (1.2 – 3.1); PRJ4 (6.5 kbd, 27.43m) – DCFR4 (35.0 

194.75); NPV4 (10%) (36.04 – 224.51); PIR4 (1.2 

4.2]); AVP4 (79.2 – 465.2); PYT4 (2.2 – 3.1); PRJ5 (18.8 kbd, 

DCFR5 (21.0 – 160%); NPV5 (12%) (1.40 – 20.56); NPV5 (10%) (4.99 

3.8); MCI5 ([-7.8] – [-3.7]); AVP5 (8.4 – 35.7); PYT5 (1.5 

, 27.13m) were DCFR1 (21.0-197.0 %); 

630.24); NPV1 (10%) (201.13 – 

26.2]); AVP1 ($M) (925.1-

DCFR2 (13.0 – 

72.27); PIR2 (0.3 – 

3.3); PRJ3 (36.4 

47.24); NPV3 (10%) 

 71.8); PYT3 

479.0%); NPV3 (12%) (2.20 – 

[-2.8]); AVP3 

DCFR4 (35.0 – 346.0%); 

224.51); PIR4 (1.2 – 6.8); 

3.1); PRJ5 (18.8 kbd, 

20.56); NPV5 (10%) (4.99 – 

35.7); PYT5 (1.5 – 2.0).  
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.0 Introduction 

The relationship between fiscal systems and economic return metrics although 

challenging, it is still possible to understand the interactions of the variables and their 

related influences by developing meta-models. Fig. 5.1 below shows the fiscal terms 

optimisation approach formulated for this study. A cash flow model of the system 

was constructed and parameters of the system are defined through specified design 

intervals (Plot 1-3, Fig. 5.1). The parameters of the system are sampled from the 

design space and evaluated with the cash flow model. The results of the model and 

the system parameters are then analysed and meta-models are developed from the 

generated data (Plot 4-6, Fig. 5.0).  
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Figure 5.0: Tax and Royalty Optimisation Process (Author) 
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5.1 Summary 

The study presented a new meta-modelling approach that integrates Global 

Competitiveness Index (GCI), combines cash flow simulations from model field data 

and regression models. The following countries with similar concession models were 

selected for this analysis based on previous studies (CCSI report, 2013) – Algeria, 

Australia, Brazil, Colombia, Ghana, Kazakhstan, Mozambique, Namibia, 

Netherlands, New Zealand, Nigeria, Peru, Romania, Russia and Trinidad. Plot 6 on 

Fig. 5.1 shows the tax and royalty rates optimisation window that can be used to 

predict competitive tax-royalty rates that can assist Nigeria policy makers, legislators, 

industry regulators and other stakeholders to better appreciate the implications of the 

proposed PIB 2012.  

 

Tax and Royalty rates have been identified by several literatures as key factors with 

maximum impact on economic returns/profitability and can invariably influence FDI 

into the Nigeria Upstream Petroleum sector. We developed a ‘Fiscal Terms 

Optimisation Process’ which incorporated Sixteen (16) concession fiscal regimes 

against Nigeria pre and post PIB 2012 fiscal regimes. Key Economic Metrics were 

generated for several scenarios and analysed. 

 

In order to make our economic model more realistic especially when bench marking 

fiscal system of various global systems, this study developed a GCI “Composite 

Score’. The Composite Score is based on the GCR annual report published by the 

World Economic Forum since 2004.  We generated meta-models to describe the 

relationships with Economic Metrics and Royalty-Tax rates. IOCs operating in 

Nigeria can directly evaluate and compare various fiscal term combinations in the 

process of negotiation and select an appropriate strategy by tradeoffs between risk 

and reward. The meta-models described the linear relationship between the economic 

indicators and fiscal variables and can be conveniently used in negotiation. The meta-

models show clearly the sensitivity of the economic indicators to the changes of fiscal 

terms and provide a valuation for parameter changes. With the meta-models (Fig 4.6), 

both IOC and Host Government can evaluate and compare combination strategies. 
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A petroleum tax system that is appropriately designed is also expected to attract to the 

host government an appropriate level of foreign direct investments. Designing fiscal 

arrangements that encourage a stable fiscal environment and efficient resource 

development maximises the magnitude of the revenues to be divided. 

5.2 Findings 

The ORTCW showed that optimum royalty and tax rate for competitiveness were 

(0.15 – 0.2) and (0.28 – 0.55) respectively, while the current and post PIFB rate for 

the NOIGI obtained were (0.19 – 0.31) and (0.80 – 0.85) respectively, showing that 

our current and post PIFB fiscal and tax rates are not competitive.  

 

Based on the output results from Figure 5.2. We determined the competitive window 

(High and Low) for both Royalty and Tax rates. We superimposed the corresponding 

royalty-tax rates for both pre and post PIB 2012 terms.  The result indicates the need 

to optimise Nigeria fiscal terms to maintain competitiveness. 
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Figure 5.2: Fiscal Optimisation Window  
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5.3 Conclusions 

With reference to the earlier stated study objectives: (1) Assess fiscal attractiveness of 

Nigeria’s current and post PIB 2012 upstream fiscal regimes, especially the analysis 

of the effect of royalty-tax rates; (2) Present a new meta-modelling methodology 

approach that combines cash flow simulations from model field data into a regression 

model, using Global Competitiveness Index (GCI) normalize global systems; (3) 

Derive an analytical relationship between key fiscal parameters (tax and royalty rates) 

and profitability indices. 

 

Based on the results presented in Figure 5.2 

1. The study concluded from preliminary studies that there is a correlation between 

fiscal terms (tax and royalty) and various profitability indexes (DCFR, PIR, AVP, 

NPV, MCI & payout).  

2. The global comparative analysis result also shows that Nigeria fiscal terms (pre & 

post PIB) are outside the competitive window and will invariably discourage 

foreign direct investments 

3. The study presented an analytical relationship / model that can be used to 

optimise tax-royalty.  

 

5.4 Recommendations 

In evaluating options to encourage oil exploration and production activities, host 

governments should focus on measures that: (i) materially improve the economics 

and/or reduce the investment risk, (ii) involve low compliance and administration 

costs; (iii) address market deficiencies; (iv) minimize distortionary effects; and (v) are 

consistent with the country’s macro-fiscal policy and with local development 

objectives. 

 

Given the importance of oil and gas sector to the Nigerian economy, it has become 

imperative to design fiscal incentives that would encourage investment in the sector, 

in order to maximise its potential and government revenue. In addition to optimising 

royalty-tax rates, Nigeria Government need to optimise some of the current fiscal 
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incentives. Nigerian government needs to strike a balance between the country’s drive 

for increased oil revenue in the short term, and the long term guarantee of revenue 

from the major players in the industry through taxation.  

 

Finally, this study established that current and proposed fiscal and tax regime of the 

Nigerian Oil and Gas sector is not likely to drive investment in the sector and 

recommends a review of the proposed petroleum industry fiscal bill.  

5.5 Contribution to Knowledge 

Several studies have extensively addressed a range of issues relating to the dynamics 

of petroleum fiscal systems and investment in different countries, including Nigeria. 

The following gaps were identified in existing literatures: 

1. Specific studies on the effects of PIB 2012 on investment in the Nigerian 

petroleum sector are also not conclusive, especially the analysis of the effect of 

the key fiscal parameters i.e. Tax and Royalty rates. This research will add to 

existing body of knowledge regarding the effects of the key PIB-proposed fiscal 

terms on investment in the Nigerian upstream petroleum sector using a new 

analytical approach.  

2. The study adopted methodology introduced by Sen A. (2014) which outlined the 

meta-modelling approach which combines cash flow simulations from model 

field data into a regression model to identify the impact of fiscal terms under the 

fiscal regime on economic measures representing returns to both firms and the 

government. There is currently no similar study that utilized this type of technique 

to optimise global fiscal systems to assess project viability in Nigeria with 

specific focus on PIB 2012 proposed terms.  

3. Another gap in current literature is the non-existence of an analytical model to 

quantify competitiveness of Nigeria key fiscal terms with other competing 

countries with similar petroleum fiscal arrangements. 

4. Several reviewed studies identified tax and royalty rates as major determinants on 

profitability indices, however they were unable to derive am analytical 

relationship between these key factors and the profitability indices. 
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The outcome of this research is to assist Nigeria policy makers, legislators, industry 

regulators and other stakeholders to better appreciate the implications of the proposed 

PIB key fiscal terms (Tax and Royalty) on investment in the upstream petroleum 

sector.  

 

Second, Current/Prospective Investors can also use the proposed tax-royalty 

optimisation model to assess project viability. Study will assist IOCs operating in 

Nigeria to understand the significance of balancing their self-interest with that of the 

interests of Nigeria. 

 

Third, such a model for the comparison of upstream petroleum fiscal structures is 

important, as national governments can estimate their petroleum sector's international 

competitiveness and private investors seeking to undertake profitable petroleum 

ventures have a guideline for comparison. 

 

Finally, the economy of Nigeria largely depends on revenue from the sale of crude 

oil. As noted above, over 70% of government revenue comes from the sale of oil and 

there is no strong commitment on the part of the government to diversify its revenue 

base. Oil is and will remain vital to the economy for the foreseeable future. Thus, this 

study examines the appropriateness of the Nigerian petroleum tax system, should be 

of interest to the Nigerian government. 

5.6 Suggestion for further research 

Steps recommended to improve the results are: (1) Increase databank of model field 

data; (2) test more sophisticated optimisation tools like Hill Climbing, Simulated 

Annealing and Particle Swarm Optimisation algorithms to search the 3D space in 

order to test more than two variables (tax-royalty rates). 

 

DCF method does not produce a complete figure of strategy which may add 

uncertainties. Real options provide a complete figure of strategy for the whole life 

time, therefore it delivers more flexibility in decision making process. DCF valuation 

is extremely sensitive to assumptions related to perpetual growth of discount rate. 
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Any minor tweaking here and there, and the DCF valuation will fluctuate wildly and 

the value so generated will be inaccurate.    

 

Study results was based on shallow water (less than 200m depth) data as depicted in 

Table 3.7 and cannot used to evaluate deepwater (more than 200m depth). Further 

research can be conducted for deep water locations to broaden the scope of the 

models.  
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APPENDIX A – SELECTED FISCAL SYSTEMS SUMMARY 

Source:Global Oil and Tax Guide websites (ey.com/oilandgas) 
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APPENDIX B – INCENTIVES IN THE MEMORANDUM OF 

UNDERSTANDING (MOU) 

Source: Oil Producers Trade Section (2009):www.opts-ng.com 
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APPENDIX C – INCENTIVES IN THE PETROLEUM PROFIT TAX (PPT) 

ACT AND OTHER ACTS 

Source: Oil Producers Trade Section (2009):www.opts-ng.com 
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APPENDIX D – CASHFLOW METRICS CONSIDERING TIME VALUE OF 

MONEY 

Source: Petroleum and other liquids, (online) http://www.eia.gov 

Metric /  
Calculation 

Description / Useful For Limitations /  
Issues / Common Errors 

Net Present 
Value (NPV@ 

Discount Rate) 
 
 

Indicative of 
SIZE AND 
SCALE 

 

Net Present Value (NPV)  =  Sum 
Each Period Net CashFlow

(1 +  Discount Rate)  #
 

Description 
 Present value of net cash 

flows discounted at a  rate 
of return; converts a string 
of cashflows into a single 
number 

 Notionally, the indifference 
point to exchange a bag of 
money today for  a stream 
of future cash flows 

 Most meaningful when 
discount rate used reflects 
the potential risks / 
volatility of the opportunity 

 
Useful for 
 Understanding opportunity 

size and scale 
 Comparing  opportunities 

with different lifetimes 
 Assessing degree of extra 

return (or loss) relative to 
the discount rate 

 
 

Key Limitations  
 Does not measure 

efficiency with which 
value is generated 

 Using NPV calculated at a 
single discount rate to 
compare & select projects 
with different risk profiles 
can under-promote 
projects offering high 
reward relative to risk 
taken and over-promote 
projects offering low (or 
negative) reward versus 
risk taken 

 
Issues  
 Often used as a “hurdle 

rate”  
 Determining the 

appropriate discount rate 
reflecting underlying 
“riskiness” of the cash 
flow 

 
Common Calculation Errors 
 Different “Time 0” 

reference points used for 
different opportunities can 
distort comparisons 

 Lack of understanding of 
Excel NPV calculation 
timeframe, and error 
potential if  nulls/blanks in 
the NCF line 

 See detailed calculation 
guidance for further 
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discussion and calculation 

DCFR -- 
Discounted 
Cash Flow 
Rate of 
Return 
 
 
Indicative of 
ECONOMIC 
EFFICIENC
Y 
 

 

DCFR = Discount Rate such that NPV = 0 for  Sum 
Each Period Net CashFlow

(1 +  Discount Rate)  #
 

Description 
 An efficiency indicator of 

how quickly an investment 
returns both initial capital 
and a return (growth) on 
capital invested. 

 
Useful For 
 Single measure of return 

on investment 
 Enables quick comparison 

of opportunities, provided 
they are of similar 
characteristics, e.g. 
investment scale, risk, 
duration & effort 

Key Limitations 
 Not indicative of 

economic risk or scale 
 If used to compare 

projects of different 
duration, then assumes 
that returned from shorter 
project is reinvested at 
same rate (or alternate 
approaches such as MIRR 
– modified internal rate of 
return required) 

 Fiscal systems can “fine-
tune” DCFR return to be 
attractive in particular 
price ranges but less 
favorable in others 

 
Common Calculation Errors 
 Not checking for multiple 

roots which invalidate 
DCFR as a valid economic 
metric 

 Excel calculation errors if 
nulls / blanks in NCF line, 
See detailed guidance for 
further discussion and 
calculation 

 

NPV / PVI 
 

(Sometimes 
known as PVR 

= PV Ratio) 
 

Indicative of 
ECONOMIC 
EFFICIENC

Y 
 
 

 

 

NPV / PVI = 
Net Present Value@  

Present Value Investments
 

 
 Ranking tool to  compare 

projects to see which ones 
“generate” NPV most 
efficiently 

 Allows comparison of 
projects with early 
spending versus those with 
later spending 

 Provides a view of both 
economic size / scale and 

Key Limitations 
 Not indicative of size or 

scale 
 Not indicative of risk 

unless Discount Rate or 
Cash flows appropriate 
adjusted 

 As with NPV, use of a 
single discount rate for all 
projects can skew risk / 
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efficiency with shown 
with NPV 

reward perceptions 
 
Issues / Considerations 
 Discount rate for 

investments can be lower 
than cash flows as 
investments generally more 
certain (i.e. fewer 
fundamental drivers) than 
prices & reserves 

 
Common Errors 
 Imprecise communication 

of what metric actually 
been calculated and is 
being shown  as there are 
several ways to calculate 
economic return per 
investment dollar – e.g. 
NPV/PVI, APV / I, 1+ 
NPV/PVI, NPV / I, etc. 
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Cashflow Metrics NOT Considering Time Value of Money 

Metric / 
Calculati

on 
Description / Useful For 

Limitations 
Issues / Common Errors 

Actual 
Value 
Profit 
(AVP) 

 
Indicativ

e of 
SIZE 
AND 

SCALE 
 

 
Actual Value Profit (AVP) =  Sum (Each Period Net Cash Flow) 
 

Description 
 Simple sum of each year’s 

net cash flow; no 
discounting. 

 Equal to NPV @ 0% 
discount rate 

 Equal to total Book Net 
Cash Generated and Book 
Profit   over project life 

 
Useful For 
 Measure of total cash 

generated 
 Understanding project size 

and scale in terms of how 
much cash would actually 
be received over time 

Limitations 
 Does not consider time value 

of money 
 Does not measure capital 

efficiency 
 Tends to introduce longer-

term bias as out-year values 
generally much larger due to 
inflation (even if no “real” 
change  in value)  

 
Issues / Considerations / 

Common Errors 
  

Profit to 
Investm

ent 
Ratio 
(P / I) 

 
Indicativ

e of 
ECONO

MIC 
EFFICI
ENCY 

 

 

P / I =  
Actual Value Pro it (AVP)

Investment
 

 
Description 
 Measure of how efficiently 

investment dollars are 
converted into profit 
dollars 

 Same value for book or 
cashflow economics 
(assuming same taxes over 
time) 

 
Useful For 
 Initial assessment of 

capital risk under various 
options or political / 
regulatory risks 

 Can be useful when 
comparing projects of the 

Limitations 
 Does not consider time value 

of money 
 Not helpful for comparing 

large and small projects as 
does not provide scale 

 
Considerations 
 
 
Common Errors 
 As with NPV/PVI, imprecise 

communication of what 
metric is actually being 
shown as there are many 
ways to calculate capital 
efficiency 
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same relative investment 
size, risk, and duration.  

 Provides a view of both 
economic size / scale and 
efficiency with shown 
with NPV profit.   

Payback 
(or 

Payout) 
 

Indicativ
e of 

ECONO
MIC 
RISK 

 
Payback =  Time    until (Cumulative Net Cash Flow)  =  0 

 
Description 
 Time required for to 

recover the original 
investment (i.e. Return 
OF Capital only; No 
return ON capital) 

Limitations 
 No time value of money; 

no return 
 Not helpful for comparing 

large and small projects 

  



170 
 

Commonly Used Book  Metrics 

Metric / Base 
Calculation 

Description 
Useful For 

Limitations 
Issues / Common Errors 

Net Book 
Income  

or 
Book Profit  

Or  
Book 

Earnings 
Or 

Financial 
Earnings 

 
Indicative of 

SCALE 

 
Net Book Income *  (for a given period) = Revenue 

−  Cash & 𝑁𝑜𝑛𝐶𝑎𝑠ℎ 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠  −  𝑇𝑎𝑥𝑒𝑠 
 

Description 
 The profit (Revenue – 

Expenses – Taxes) 
generated by a company 
under accounting 
concepts which allocate 
a portion of past, 
current, and future 
expenses to the revenue 
generated in a period 
(i.e. to match the 
revenue with the all-in 
cost of the items 
required to produce it) 

 Based on “accrual” 
accounting where 
revenues and expenses 
are allocated to the 
period when the 
obligation was agreed 
vs. when cash receipts 
and bill payments were 
actually made) 

 
Useful for:  
 Broad measure of the 

total economic return  
achieved by capital and 
assets that the company 
controls   

 Used by market as 
measure of 
performance, assuming 
companies are reporting 
consistently per 
generally accepted 
accounting practices 
(GAAP). 

 Understanding how an 

Limitations 
 No time value of money; 

thus limited utility to 
determine where to invest.  
Some utility in 
understanding how an 
investment(s) might be 
perceived by the public 

 Earnings have limited 
relationship to actual cash 
flow; a company can be 
earnings positive yet go out 
of business due to lack of 
cash flow (i.e. Earnings do 
not “pay the bills”; cash 
does!) 

 
Issues / Concerns:   
 While GAAP exist, there is 

still latitude for 
interpretations which can 
increase or decrease 
reported earnings 

 All else equal, will increase 
as assets depreciate and can 
mask failure of a company 
to invest in new income 
producing opportunities   

 
Common Calculation Errors 
 Can be calculated in many 

different ways; consult 
internal calculation 
guidance to ensure 
consistency between 
groups. 

 
 
* Broadly, very high level for 
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investment strategy 
might be viewed by the 
public as it plays out in 
reported earnings. 

 
 
 

discussion purposes;  
among others, Non-Cash 
expenses includes 
depreciation and reserves 
for future obligations such 
as abandonment & site 
restoration) 

Net Cash 
Generated 
(Typically 

also 
“Operating 
Cash Flow” 

 
Indicative of 

SCALE 
 

 

Net Cash Generated*  (for a given period) = Net Book Income + Depreciation + (Beginning - Ending) Acct Receivables  
 + (Beginning - Ending) Undepreciated Assets (e.g. PP&E, Inventories, etc.) + (Beginning - Ending) Working Capital 

+ (Ending - Beginning) Accounts Payable + (Ending - Beginning) Short-Term Debt 

Description 
 A measure of the 

amount of cash 
generated by a 
company's normal 
business operations 
(excluding investment 
& financing activities) 

 Close match to actual 
net cash flow before 
capital expenditures & 
loan principal injections 
/ repayments are 
included 

 
Useful for:  
 Understanding whether 

a company is able to 
generate sufficient 
positive cash flow to 
maintain its operations, 
pay dividends, and 
make new investments, 
or whether it may 
require external 
financing. 

 Generally applied at an 
Affiliate / Corporate 
level vs. individual 
opportunity 

 

Limitations 
 Can be calculated in 

multiple different ways 
 
Issues / Concerns:   
 Widely used term; many 

approaches  really 
understanding what is / is 
not included 

 
Common Calculation Errors 
 Consult internal calculation 

guidance to ensure 
consistency between 
groups. 

 
* Broadly, very high level for 

discussion purposes – there 
are many adjustments to 
Net Book Income to isolate 
actual cash movements into 
and out of the company not 
related to financing & 
investing activities 

Return On 
Investment 

(ROI) 
 

(also called 
“Book Rate of 

Return”) 

 

ROI (for a given period) = 
Net Book Income 

Average Book  Value
 

 
Description 
 Measure the amount of 

Limitations 
 Can increase over time for 
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Indicative of
ECONOMIC 
EFFICIENC

Y 

income generated per 
unit of undepreciated 
book value 

 A measure of how 
efficient existing assets 
are at generating 
income 

 Can be calculated two 
different ways: as an 
annual number or as a 
project average number.   

 
Useful for  
 Measure the return 

achieved by money that 
is sunk in the business.   

no reason other than 
statutory depreciation 
schedules and thus skew 
comparisons; will become 
“infinite” as book value 
goes to zero  

 Can mask failure of a 
company to invest in new 
income producing assets  

Issues / Considerations  
 Often (and inappropriately) 

used as a proxy for DCFR 
Common Calculation Errors 
 Can be calculated in many 

different ways (e.g. some 
companies use average 
undepreciated book value 
vs. average remaining book 
value).   

Return On 
Capital 

Employed 
 

Indicative of 
ECONOMIC 
EFFICIENC

Y 

 
ROCE =  

Net Book Income

Average Remaining Book Value −  Site Restoration −  Deferred Taxes
 

 
Description 
 Efficiency Indicator 

showing unit income 
generated unit value of 
undepreciated assets 

 Net book income 
includes accruals for 
future events.  

 Accrued site 
Restoration costs 
removed as   obligation 
exists but money not 
yet spent 

 Similarly,  Deferred 
taxes indicative of 
difference in 
depreciation rates under 
“Tax Books” and 
“Statutory Books” 

 ROCE is effectivey 
ROI calculated on a 
corporate basis 

 

 Similar to ROI, will tend to 
increase for no reason other 
than statutory depreciation; 
can mask failure of a 
company to invest in new 
income producing assets 

 Excludes time value of 
money 

 Not helpful for comparing 
large and small projects 

 Aggregation at portfolio 
level will include assets 
being built but not yet in 
service  skew the view of 
the producing assets 

Issues / Considerations 
 Often (inappropriately) 

used as a proxy for DCFR.  
ROCE tends to be inflated 
above DCFR in many 
cases, such as: 

o Older, more depreciated 
projects 
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Used For  
 Book based measure of 

capital efficiency 
 Used by market as 

measure of performance 
 Typically reflected on a 

larger portfolio / 
regional basis  

o Longer projects (inflation  
impacts)  

o Slower depreciation rots 
o Non-earnings events such 

as deferred  taxes, 
etc. 

Common Errors 
 Multiple was to calculate 

ROCE; See calculation 
guidance 

Earnings Per 
Barrel  
 
Indicative of 
ECONOMI

C 
EFFICIENC

Y 
 

 

Earnings per Barrel =
Book Income

Produced Reserves
 

Description 
 An efficiency indicator 

of how much income 
is generated per barrel 
of resource produced 

 
 Generally a book 

measure but will have 
same value on 
cashflow basis over the 
entire life of a project. 

 
Useful for 
 View of projects / 

portfolios on same 
basis as annual report 
values. 

 Enables comparisons 
of between companies 
using public data  

 Used by market as 
measure of 
performance 

 Can be useful when 
comparing projects of 
the same relative 
investment size, and 
risk.  

Limitations 
 Provides limited economic 

information when used on a 
yearly basis.   

 
 Not helpful for comparing 

large and small projects as 
measures efficiency, not size 

 Produced reserves can be 
measured on multiple bases 
(e.g. gross, operated, 
working interest, or net) and 
can give conflicting / 
contradictory views of 
project efficiency based on 
the volume view taken. 

 
 
 See detailed guidance for 

further discussion and 
calculation 
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Metric / 
Base 

Calculatio
n 

Description 
Useful For 

Limitations 
Issues / Common Errors 

AVPReal 
per  net 
Interest 

Oil 
Equivale
nt Barrel 

 
Posited 

as 
Indicativ

e of 
ECONO

MIC 
EFFICIE

NCY 
 

 AVP Real / NI OEB =  
AVP (Real) = 𝑁𝑒𝑡 𝐶𝑎𝑠ℎ𝑓𝑙𝑜𝑤 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 @ 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛

Net Interest OEB
 

 
 A rough-proxy  

Earnings per Net 
Interest Barrel as 
would be calculated 
using accounting 
measures (e.g GAAP) 
 

 Posited as providing a 
view of how a 
proposed investment 
would be viewed on a 
public reporting basis 
over its lifetime. 
 
 

Limitations / Concerns 
 Tends to underestimate 

GAAP earnings for several 
reasons including (a) AVPReal 
is a time discounted value 
based on Netcashflow and 
thus will overcompensate 
early-year investments and 
undercompensate later-year 
revenues; (b) Removing 
inflation reduces total 
earnings altogether  

 All else equal, will tend to 
favor shorter-term 
investments vs. longer-term 

 Similar to NIOEB metrics in 
general, difficult to compare 
projects operating under 
different fiscal 
regimespotential to suggest 
high unit-efficiency but 
provide lower overall 
absolute earnings 

 
 Not useful for near-term 

capital allocation (i.e. short 
duration)  

 
Common Errors 
 See detailed guidance on 

calculating Net OEB  
Profit / 
Price 

Elasticity 
(PPE) 

 
Indicativ

e of 

 
PPE = Slope of Line between ⌊NPV at $LowPrice

/bbl and NPV @ $HighPrice/bbl⌋ 

𝑥 𝑎𝑥𝑖𝑠 =
𝑃𝑟𝑖𝑐𝑒

𝑏𝑏𝑙
, 𝑦 𝑎𝑥𝑖𝑠 =  𝑁𝑃𝑉  

 
2015 -- $Low Price currently $40/bbl;  $High Price = $120/bbl 
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ECONO
MIC 

EFFICIE
NCY & 

VOLATI
LITY 

 

 
 Indicative of the 

efficiency of an 
investment to convert  
change in price to Net 
Present Value  “How 
much do we gain or lose 
in NPV as prices 
change?” 

 Provides a means of 
ranking potential 
investments in terms of 
return volatility overall or 
with respect to the total 
portfolio 

 Implicitly includes the 
impact of fiscal regimes 

Limitations / Concerns 
 Works well in “typical” tax-

royalty regimes but may over / 
underestimate impacts in PSC 
or Risk-Services regimes 
given possible “kinks” in price 
vs. NPV line at different price 
levels which arise due to fiscal 
terms 
 
Common Calculation Errors 

 Not common so greater error 
potential;  see detailed 
guidance (TBD) 
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Financing and Funding Metrics 

Metric / Base 
Calculation 

Description /  
Useful For 

Limitations & 
Issues / Common Errors

Maximum 
Cash 

Impairment 
(MCI) 

 
Indicative of 

SCALE 
 

 
Maximum Cash Impairment = Most Negative Value (Cumulative Net Cash Flow
 

Description 
 The maximum cash 

outlay before any cash 
is returned 

 
Useful for 
 Valuing the maximum 

exposure (excluding 
litigation, etc). if the 
investment were lost. 

 Determining if 
sufficient cash available 
to fund the investment 
or if other forms of 
capital are needed (e.g. 
borrowing, sell-down, 
etc)  

 Evaluating different 
development options in 
risky or politically 
unstable environments 

 Not time sensitive; not 
discounted 

Debt to 
Equity Ratio 
 

 

Debt to Equity Ratio  = 
Long Term Debt

Shareholders Equity
 

 
Description 
 An indicator of the 

ability to cover debt 
using shareholder 
resources (< 1indicative 
of full coverage) 

 A ratio showing the 
effective 3rd party vs. 
equity investor 
ownership of an 
organization 

 
Useful For: 
 Assessing degree of 

Limitations 
 Useful primarily at the 

Portfolio level (or in 
project financing 
covenants) 
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leverage and thus 
cashflow volatility / 
potential bankruptcy risk 

Current 
Ratio 
 
(Also called 
“liquidity 
Ratio) 

 

Current Ratio  = 
Current Assets

Current Liabilities
 

 
Description 
 An indicator of the 

ability to cover short-
term liabilities with 
short-term assets (< 1 
indicative of not being 
ab le to do so) 

Limitations 
 Useful primarily at the 

Portfolio level (or in 
project financing 
covenants) 
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Value Chain Metrics 

Metric / 
Calculatio

n 
Description Useful For 

Limitations 
Issues / Common 

Errors 

Unit Cost 
of Service  

 
COS =  

Unit Revenue needed to provide desired rate of return on  
 a Value Chain Investment(s) and also cover Value Chain Opex +  Taxes

 

 
 
Description 

 The per-unit cost of developing a 
resource, making it merchantable, 
and moving it to a given point in 
the value chain, including the return 
for each value chain element.  

 COS can be calculated along all or 
various parts of the value chain for 
additive or comparative purposes 
(provided they are all on a 
consistent unit basis – see Common 
Errors) 
 
Useful For 

 Assessing price needed vs. market 
price available for a given 
opportunity 

 Understanding economic 
competitiveness of different 
supplies to service a given market 
or markets 

Limitations / Issues 
 COS values often 

quoted at different 
parts of the value 
chain and are not 
comparable 

 
Common  Errors 
 Failure to 

maintaining 
volume 
consistency across 
value chain 
elements given 
fuel/ shrinkage, 
etc. 

 Adding / 
comparing COS 
elements together 
which are 
calculated on 
different 
volumetric bases 
(i.e. wellhead vs. 
delivered; into 
plant vs. out of 
plant, etc)  

Netback 
(A to B)  

 
Indicative 

of 
MARGIN 
POTENT

IAL 

 
Netback = Price at Point B - (Costs & Charges from Point A to B)  
 
 

Description: 
 Effectively the buy/sell margin between 

two points;  when netted back to the 
wellhead it is the revenue available to 
pay for the well investment, return, and 
operating cost. 

Limitations 
 Undiscounted, 

Useful for short-
periods of time 

 Assumes “all-
else” is equal 
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Useful for: 

 Comparing different sales alternatives at 
a given point, especially for short-term 
transactions 

 

 
Common Errors 
 Not including all 

costs / revenues / 
tax changes of 
Alternative 1 vs. 
Alternative 2 

 

Explorati
on Costs  / 

BOE 
 

Indicative 
of 

COST 
EFFICIE

NCY 

 

Exploration Cost per Barrel =
Total Exploration Cost

Total Reserves
 

 
Description 

 Normalization metric to assess / 
compare the cost of acquiring 
reserves  
 
Useful for: 

 Comparing opportunities in a given 
region / basin (all-else equal) 

Limitations / 
Concerns 

 Indicative only of 
cost, not potential 
revenue or ultimate 
economic 
attractiveness; 
overreliance can 
result in less 
expensive reserve 
adds that are 
uneconomic 

 
Common Calculation 

Errors 
 Lack of 

comparability as 
can be calculated at 
many different 
points in time & 
activity (e.g. 
with/without sunk 
costs such as 
seismic, lease 
payments & 
bonuses, etc.)  

Developm
ent Cost 

Per Barrel 
 

Indicative 
of 

COST 
EFFICIE

 

Development Cost per Barrel =
Total Development Cost

Total Reserves
 

 
Description 

 An indicator of total development 
cost efficiency;  

 

Limitations / 
Concerns 

 Indicative only of 
cost, not 
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NCY Useful for 
 Initial screening purposes to 

assess overall economic 
attractiveness, for opportunities of 
similar size / character / risk (i.e. 
all-else equal) 

potential revenue 
or ultimate 
economic 
attractiveness 

 Does not 
consider ongoing 
maintenance / 
upkeep / 
abandonment 
costs  

 Overreliance can 
result in less 
expensive 
developments 
that lack 
flexibility to 
react to changing 
needs over time, 
or are more 
expensive to 
operate over 
time. 

 Potentailly useful 
on a higher-level 
basis but not for 
micro-
comparisions 
(e.g. 10 - 25 
cents/bbl) 

 
Common 

Calculation 
Issues / Errors 

 Total Reserves” 
definition – 1P, 
2P, etc. 

 Cost & Reserves 
for phased 
projects  

 Consistency in 
conversion 
factors for non-
oil energy into 
OEBs 

 Lack of 
comparability as 
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can be calculated 
at many different 
points in time & 
activity (e.g. 
with/without 
sunk costs) and 
reserves as noted 
above 

Finding 
and 

Developm
ent Cost 

Per Barrel 
 

Indicative 
of 

COST 
EFFICIE

NCY 

 

Finding & Development Cost Per Barrel =
WORKING Interest Investment

NET Interest Reserves
 

 
Description 

 Efficiency indicator for 
investments made (including 
royalty owners) vs. Net Volumes 
Retained – “ How much is it 
costing us for the barrels we get 
to keep?” 
 
Useful for 

 Initial screening purposes to 
assess overall economic 
attractiveness, for opportunities of 
similar size / character / risk (i.e. 
all-else equal)  

 Shows results as might be 
perceived an a public basis for 
comparison across companies 

Limitations / 
Concerns: 

 Can work well in a 
simple tax-royalty 
regime, but 
problematic is PSC, 
Service-Contract or 
mixed fiscal 
regimes which may 
impact Net Interest 
volumes 

 Same basic 
overreliance issues 
as Development 
Cost per barrel 

 Potentially useful 
on a higher-level 
basis but not for 
micro-comparisions 
(e.g. 10 - 25 
cents/bbl) 

 
Common Calculation 

Issues / Errors 
 Same basic 

comparability, 
reserves, 
consistency & 
investment phasing 
issues as 
Development cost 
per Barrel 

O&M  
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Cost / 
BBL 
 
Indicative 

of 
COST 
EFFICIE
NCY 

Total O&M Cost 

𝐵𝑂𝐸
 

 
𝐵𝑂𝐸 𝑚𝑎𝑦 𝑏𝑒 𝑁𝑒𝑡, 𝑇𝑜𝑡𝑎𝑙, 𝑊𝐼, 𝐸𝑡𝑐. 

 
Description: 

 The average operating cost per 
unit of production 
 
Useful for 
 
 

Limitations 
 Not indicative of 

overall profit 
potential; just cost 

 Overreliance can 
result in lower-
margin  
opportunities being 
funded over higher 
margin-value-
opportunities 
simply because of 
being lower cost.  

Commerci
al Margin 

 
Commercial Margin = Value Uplift (Point B - Point A) - Infrastructure Cost 
 
Description 

 The non-capital related profit 
margin between two points in a 
value chain 
 
Useful for: 

 Breaking down & understanding 
value generated due to investment 
activity vs. commercial marketing 
operations along a value chain 

 Providing side-bars on the amount 
of indirect capital included within a 
value-chain 

Limitations: 
 Organizational 

understanding of 
use & utility 
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Commonly Used Book  Metrics 

Metric / Base 
Calculation 

Description 
Useful For 

Limitations 
Issues / Common Errors 

Net Book 
Income  

or 
Book Profit  

Or  
Book 

Earnings 
Or 

Financial 
Earnings 

 
Indicative of 

SCALE 

 
Net Book Income *  (for a given period) = Revenue 

−  Cash & 𝑁𝑜𝑛𝐶𝑎𝑠ℎ 𝐸𝑥𝑝𝑒𝑛𝑠𝑒𝑠  −  𝑇𝑎𝑥𝑒𝑠 
 

Description 
 The profit (Revenue – 

Expenses – Taxes) 
generated by a company 
under accounting 
concepts which allocate 
a portion of past, 
current, and future 
expenses to the revenue 
generated in a period 
(i.e. to match the 
revenue with the all-in 
cost of the items 
required to produce it) 

 Based on “accrual” 
accounting where 
revenues and expenses 
are allocated to the 
period when the 
obligation was agreed 
vs. when cash receipts 
and bill payments were 
actually made) 

 
Useful for:  
 Broad measure of the 

total economic return  
achieved by capital and 
assets that the company 
controls   

 Used by market as 
measure of 
performance, assuming 
companies are reporting 
consistently per 
generally accepted 
accounting practices 
(GAAP). 

 Understanding how an 

Limitations 
 No time value of money; 

thus limited utility to 
determine where to invest.  
Some utility in 
understanding how an 
investment(s) might be 
perceived by the public 

 Earnings have limited 
relationship to actual cash 
flow; a company can be 
earnings positive yet go out 
of business due to lack of 
cash flow (i.e. Earnings do 
not “pay the bills”; cash 
does!) 

 
Issues / Concerns:   
 While GAAP exist, there is 

still latitude for 
interpretations which can 
increase or decrease 
reported earnings 

 All else equal, will increase 
as assets depreciate and can 
mask failure of a company 
to invest in new income 
producing opportunities   

 
Common Calculation Errors 
 Can be calculated in many 

different ways; consult 
internal calculation 
guidance to ensure 
consistency between 
groups. 

 
 
* Broadly, very high level for 
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investment strategy 
might be viewed by the 
public as it plays out in 
reported earnings. 

 
 
 

discussion purposes;  
among others, Non-Cash 
expenses includes 
depreciation and reserves 
for future obligations such 
as abandonment & site 
restoration) 

Net Cash 
Generated 
(Typically 

also 
“Operating 
Cash Flow” 

 
Indicative of 

SCALE 
 

 

Net Cash Generated*  (for a given period) = Net Book Income + Depreciation + (Beginning - Ending) Acct Receivables  
 + (Beginning - Ending) Undepreciated Assets (e.g. PP&E, Inventories, etc.) + (Beginning - Ending) Working Capital 

+ (Ending - Beginning) Accounts Payable + (Ending - Beginning) Short-Term Debt 

Description 
 A measure of the 

amount of cash 
generated by a 
company's normal 
business operations 
(excluding investment 
& financing activities) 

 Close match to actual 
net cash flow before 
capital expenditures & 
loan principal injections 
/ repayments are 
included 

 
Useful for:  
 Understanding whether 

a company is able to 
generate sufficient 
positive cash flow to 
maintain its operations, 
pay dividends, and 
make new investments, 
or whether it may 
require external 
financing. 

 Generally applied at an 
Affiliate / Corporate 
level vs. individual 
opportunity 

 

Limitations 
 Can be calculated in 

multiple different ways 
 
Issues / Concerns:   
 Widely used term; many 

approaches  really 
understanding what is / is 
not included 

 
Common Calculation Errors 
 Consult internal calculation 

guidance to ensure 
consistency between 
groups. 

 
* Broadly, very high level for 

discussion purposes – there 
are many adjustments to 
Net Book Income to isolate 
actual cash movements into 
and out of the company not 
related to financing & 
investing activities 

Return On 
Investment 

(ROI) 
 

(also called 
“Book Rate of 

Return”) 

 

ROI (for a given period) = 
Net Book Income 

Average Book  Value
 

 
Description 
 Measure the amount of 

Limitations 
 Can increase over time for 
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Indicative of
ECONOMIC 
EFFICIENC

Y 

income generated per 
unit of undepreciated 
book value 

 A measure of how 
efficient existing assets 
are at generating 
income 

 Can be calculated two 
different ways: as an 
annual number or as a 
project average number.   

 
Useful for  
 Measure the return 

achieved by money that 
is sunk in the business.   

no reason other than 
statutory depreciation 
schedules and thus skew 
comparisons; will become 
“infinite” as book value 
goes to zero  

 Can mask failure of a 
company to invest in new 
income producing assets  

Issues / Considerations  
 Often (and inappropriately) 

used as a proxy for DCFR 
Common Calculation Errors 
 Can be calculated in many 

different ways (e.g. some 
companies use average 
undepreciated book value 
vs. average remaining book 
value).   

Return On 
Capital 

Employed 
 

Indicative of 
ECONOMIC 
EFFICIENC

Y 

 
ROCE =  

Net Book Income

Average Remaining Book Value −  Site Restoration −  Deferred Taxes
 

 
Description 
 Efficiency Indicator 

showing unit income 
generated unit value of 
undepreciated assets 

 Net book income 
includes accruals for 
future events.  

 Accrued site 
Restoration costs 
removed as   obligation 
exists but money not 
yet spent 

 Similarly,  Deferred 
taxes indicative of 
difference in 
depreciation rates under 
“Tax Books” and 
“Statutory Books” 

 ROCE is effectivey 
ROI calculated on a 
corporate basis 

 

 Similar to ROI, will tend to 
increase for no reason other 
than statutory depreciation; 
can mask failure of a 
company to invest in new 
income producing assets 

 Excludes time value of 
money 

 Not helpful for comparing 
large and small projects 

 Aggregation at portfolio 
level will include assets 
being built but not yet in 
service  skew the view of 
the producing assets 

Issues / Considerations 
 Often (inappropriately) 

used as a proxy for DCFR.  
ROCE tends to be inflated 
above DCFR in many 
cases, such as: 

o Older, more depreciated 
projects 
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Used For  
 Book based measure of 

capital efficiency 
 Used by market as 

measure of performance 
 Typically reflected on a 

larger portfolio / 
regional basis  

o Longer projects (inflation  
impacts)  

o Slower depreciation rots 
o Non-earnings events such 

as deferred  taxes, 
etc. 

Common Errors 
 Multiple was to calculate 

ROCE; See calculation 
guidance 

Earnings Per 
Barrel  
 
Indicative of 
ECONOMI

C 
EFFICIENC

Y 
 

 

Earnings per Barrel =
Book Income

Produced Reserves
 

Description 
 An efficiency indicator 

of how much income 
is generated per barrel 
of resource produced 

 
 Generally a book 

measure but will have 
same value on 
cashflow basis over the 
entire life of a project. 

 
Useful for 
 View of projects / 

portfolios on same 
basis as annual report 
values. 

 Enables comparisons 
of between companies 
using public data  

 Used by market as 
measure of 
performance 

 Can be useful when 
comparing projects of 
the same relative 
investment size, and 
risk.  

Limitations 
 Provides limited economic 

information when used on a 
yearly basis.   

 
 Not helpful for comparing 

large and small projects as 
measures efficiency, not size 

 Produced reserves can be 
measured on multiple bases 
(e.g. gross, operated, 
working interest, or net) and 
can give conflicting / 
contradictory views of 
project efficiency based on 
the volume view taken. 

 
 
 See detailed guidance for 

further discussion and 
calculation 
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Metric / 
Base 

Calculatio
n 

Description 
Useful For 

Limitations 
Issues / Common Errors 

AVPReal 
per  net 
Interest 

Oil 
Equivale
nt Barrel 

 
Posited 

as 
Indicativ

e of 
ECONO

MIC 
EFFICIE

NCY 
 

 AVP Real / NI OEB =  
AVP (Real) = 𝑁𝑒𝑡 𝐶𝑎𝑠ℎ𝑓𝑙𝑜𝑤 𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 @ 𝑖𝑛𝑓𝑙𝑎𝑡𝑖𝑜𝑛

Net Interest OEB
 

 
 A rough-proxy  

Earnings per Net 
Interest Barrel as 
would be calculated 
using accounting 
measures (e.g GAAP) 
 

 Posited as providing a 
view of how a 
proposed investment 
would be viewed on a 
public reporting basis 
over its lifetime. 
 
 

Limitations / Concerns 
 Tends to underestimate 

GAAP earnings for several 
reasons including (a) AVPReal 
is a time discounted value 
based on Netcashflow and 
thus will overcompensate 
early-year investments and 
undercompensate later-year 
revenues; (b) Removing 
inflation reduces total 
earnings altogether  

 All else equal, will tend to 
favor shorter-term 
investments vs. longer-term 

 Similar to NIOEB metrics in 
general, difficult to compare 
projects operating under 
different fiscal 
regimespotential to suggest 
high unit-efficiency but 
provide lower overall 
absolute earnings 

 
 Not useful for near-term 

capital allocation (i.e. short 
duration)  

 
Common Errors 
 See detailed guidance on 

calculating Net OEB  
Profit / 
Price 

Elasticity 
(PPE) 

 
Indicativ

e of 

 
PPE = Slope of Line between ⌊NPV at $LowPrice

/bbl and NPV @ $HighPrice/bbl⌋ 

𝑥 𝑎𝑥𝑖𝑠 =
𝑃𝑟𝑖𝑐𝑒

𝑏𝑏𝑙
, 𝑦 𝑎𝑥𝑖𝑠 =  𝑁𝑃𝑉  

 
2015 -- $Low Price currently $40/bbl;  $High Price = $120/bbl 
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ECONO
MIC 

EFFICIE
NCY & 

VOLATI
LITY 

 

 
 Indicative of the 

efficiency of an 
investment to convert  
change in price to Net 
Present Value  “How 
much do we gain or lose 
in NPV as prices 
change?” 

 Provides a means of 
ranking potential 
investments in terms of 
return volatility overall or 
with respect to the total 
portfolio 

 Implicitly includes the 
impact of fiscal regimes 

Limitations / Concerns 
 Works well in “typical” tax-

royalty regimes but may over / 
underestimate impacts in PSC 
or Risk-Services regimes 
given possible “kinks” in price 
vs. NPV line at different price 
levels which arise due to fiscal 
terms 
 
Common Calculation Errors 

 Not common so greater error 
potential;  see detailed 
guidance (TBD) 
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Financing and Funding Metrics 

Metric / Base 
Calculation 

Description /  
Useful For 

Limitations & 
Issues / Common Errors

Maximum 
Cash 

Impairment 
(MCI) 

 
Indicative of 

SCALE 
 

 
Maximum Cash Impairment = Most Negative Value (Cumulative Net Cash Flow
 

Description 
 The maximum cash 

outlay before any cash 
is returned 

 
Useful for 
 Valuing the maximum 

exposure (excluding 
litigation, etc). if the 
investment were lost. 

 Determining if 
sufficient cash available 
to fund the investment 
or if other forms of 
capital are needed (e.g. 
borrowing, sell-down, 
etc)  

 Evaluating different 
development options in 
risky or politically 
unstable environments 

 Not time sensitive; not 
discounted 

Debt to 
Equity Ratio 
 

 

Debt to Equity Ratio  = 
Long Term Debt

Shareholders Equity
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Value Chain Metrics 

Metric / 
Calculatio

n 
Description Useful For 

Limitations 
Issues / Common 

Errors 

Unit Cost 
of Service  

 
COS =  

Unit Revenue needed to provide desired rate of return on  
 a Value Chain Investment(s) and also cover Value Chain Opex +  Taxes

 

 
 
Description 

 The per-unit cost of developing a 
resource, making it merchantable, 
and moving it to a given point in 
the value chain, including the return 
for each value chain element.  

 COS can be calculated along all or 
various parts of the value chain for 
additive or comparative purposes 
(provided they are all on a 
consistent unit basis – see Common 
Errors) 
 
Useful For 

 Assessing price needed vs. market 
price available for a given 
opportunity 

 Understanding economic 
competitiveness of different 
supplies to service a given market 
or markets 

Limitations / Issues 
 COS values often 

quoted at different 
parts of the value 
chain and are not 
comparable 

 
Common  Errors 
 Failure to 

maintaining 
volume 
consistency across 
value chain 
elements given 
fuel/ shrinkage, 
etc. 

 Adding / 
comparing COS 
elements together 
which are 
calculated on 
different 
volumetric bases 
(i.e. wellhead vs. 
delivered; into 
plant vs. out of 
plant, etc)  

Netback 
(A to B)  

 
Indicative 

of 
MARGIN 
POTENT

IAL 

 
Netback = Price at Point B - (Costs & Charges from Point A to B)  
 
 

Description: 
 Effectively the buy/sell margin between 

two points;  when netted back to the 
wellhead it is the revenue available to 
pay for the well investment, return, and 
operating cost. 

Limitations 
 Undiscounted, 

Useful for short-
periods of time 

 Assumes “all-
else” is equal 
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Useful for: 

 Comparing different sales alternatives at 
a given point, especially for short-term 
transactions 

 

 
Common Errors 
 Not including all 

costs / revenues / 
tax changes of 
Alternative 1 vs. 
Alternative 2 

 

Explorati
on Costs  / 

BOE 
 

Indicative 
of 

COST 
EFFICIE

NCY 

 

Exploration Cost per Barrel =
Total Exploration Cost

Total Reserves
 

 
Description 

 Normalization metric to assess / 
compare the cost of acquiring 
reserves  
 
Useful for: 

 Comparing opportunities in a given 
region / basin (all-else equal) 

Limitations / 
Concerns 

 Indicative only of 
cost, not potential 
revenue or ultimate 
economic 
attractiveness; 
overreliance can 
result in less 
expensive reserve 
adds that are 
uneconomic 

 
Common Calculation 

Errors 
 Lack of 

comparability as 
can be calculated at 
many different 
points in time & 
activity (e.g. 
with/without sunk 
costs such as 
seismic, lease 
payments & 
bonuses, etc.)  

Developm
ent Cost 

Per Barrel 
 

Indicative 
of 

COST 
EFFICIE

 

Development Cost per Barrel =
Total Development Cost

Total Reserves
 

 
Description 

 An indicator of total development 
cost efficiency;  

 

Limitations / 
Concerns 

 Indicative only of 
cost, not 
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NCY Useful for 
 Initial screening purposes to 

assess overall economic 
attractiveness, for opportunities of 
similar size / character / risk (i.e. 
all-else equal) 

potential revenue 
or ultimate 
economic 
attractiveness 

 Does not 
consider ongoing 
maintenance / 
upkeep / 
abandonment 
costs  

 Overreliance can 
result in less 
expensive 
developments 
that lack 
flexibility to 
react to changing 
needs over time, 
or are more 
expensive to 
operate over 
time. 

 Potentailly useful 
on a higher-level 
basis but not for 
micro-
comparisions 
(e.g. 10 - 25 
cents/bbl) 

 
Common 

Calculation 
Issues / Errors 

 Total Reserves” 
definition – 1P, 
2P, etc. 

 Cost & Reserves 
for phased 
projects  

 Consistency in 
conversion 
factors for non-
oil energy into 
OEBs 

 Lack of 
comparability as 
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can be calculated 
at many different 
points in time & 
activity (e.g. 
with/without 
sunk costs) and 
reserves as noted 
above 

Finding 
and 

Developm
ent Cost 

Per Barrel 
 

Indicative 
of 

COST 
EFFICIE

NCY 

 

Finding & Development Cost Per Barrel =
WORKING Interest Investment

NET Interest Reserves
 

 
Description 

 Efficiency indicator for 
investments made (including 
royalty owners) vs. Net Volumes 
Retained – “ How much is it 
costing us for the barrels we get 
to keep?” 
 
Useful for 

 Initial screening purposes to 
assess overall economic 
attractiveness, for opportunities of 
similar size / character / risk (i.e. 
all-else equal)  

 Shows results as might be 
perceived an a public basis for 
comparison across companies 

Limitations / 
Concerns: 

 Can work well in a 
simple tax-royalty 
regime, but 
problematic is PSC, 
Service-Contract or 
mixed fiscal 
regimes which may 
impact Net Interest 
volumes 

 Same basic 
overreliance issues 
as Development 
Cost per barrel 

 Potentially useful 
on a higher-level 
basis but not for 
micro-comparisions 
(e.g. 10 - 25 
cents/bbl) 

 
Common Calculation 

Issues / Errors 
 Same basic 

comparability, 
reserves, 
consistency & 
investment phasing 
issues as 
Development cost 
per Barrel 

O&M  
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Cost / 
BBL 
 
Indicative 

of 
COST 
EFFICIE
NCY 

Total O&M Cost 

𝐵𝑂𝐸
 

 
𝐵𝑂𝐸 𝑚𝑎𝑦 𝑏𝑒 𝑁𝑒𝑡, 𝑇𝑜𝑡𝑎𝑙, 𝑊𝐼, 𝐸𝑡𝑐. 

 
Description: 

 The average operating cost per 
unit of production 
 
Useful for 
 
 

Limitations 
 Not indicative of 

overall profit 
potential; just cost 

 Overreliance can 
result in lower-
margin  
opportunities being 
funded over higher 
margin-value-
opportunities 
simply because of 
being lower cost.  

Commerci
al Margin 

 
Commercial Margin = Value Uplift (Point B - Point A) - Infrastructure Cost 
 
Description 

 The non-capital related profit 
margin between two points in a 
value chain 
 
Useful for: 

 Breaking down & understanding 
value generated due to investment 
activity vs. commercial marketing 
operations along a value chain 

 Providing side-bars on the amount 
of indirect capital included within a 
value-chain 

Limitations: 
 Organizational 

understanding of 
use & utility 
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APPENDIX D – NIGERIA FDI PROFILE DURING THE PIB WINDOW  

source: indexmundi.com 
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APPENDIX E - NIGERIA CURRENT FISCALS (SUMMARY): 

Source: Oil Producers Trade Section (2009):www.opts-ng.com 
 

 


