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A summary of the key audited financial information of Dahan and Masirah from the date of 
incorporation (i.e. 30 April 2010 and 2 April 2009 respectively) till 31 August 2011 are set out in 
Appendices I(c) and I(d), respectively. Lime, Lime BVI, Zubara and Baqal were only incorporated on 
15 August 2011, 10 June 2011, 5 July 2011 and 6 January 2012, respectively. Hence, no financial 
statements of these companies have been prepared as at LPD. 

2.4 Information on the concession rights 

The concession areas are located in the Middle East. The RAK North Concession covers an area of 
1,200 km2 on the west coast of Ras Al Khaimah, one of the emirates in the UAE in the east of the 
Persian Gulf. The Sharjah Concession covers an area of 1,600 km2 on the east coast of Sharjah, another 
emirate in the UAE. The Block 50 Oman Concession covers an area of 16,900 km2 and is situated in 
the south east coast of the Sultanate of Oman (located to the east of the UAE). The Concessions are 
governed by the executed EPSAs and CA, which outline the rights and obligations of the parties to the 
EPSAs and CA. An overview of the terms of the EPSAs and CA governing the Concessions are as 
below:  

Details  RAK North EPSA Sharjah CA Block 50 EPSA 
Term  Initial term – 2 years 

Second term – 2 years 

Upon DOC – 20 years 
with rights to request 
renewal for an 
additional 5 years 

Initial term – 3 years 

Upon DOC – 20 years 

Initial term - 3 years 

Second term  – 3 years 

Upon DOC – 20 years with 
rights to request for renewal 
for an additional 5 years 

Effective date 
of the EPSAs 
and CA 

24 May 2010 6 June 2011 23 March 2011 
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Referring to the diagram below (extracted from the E&P industry report as set out in 
Appendix III), Lime’s resources are classified as Prospective Resources, which are estimates 
for unexplored areas where no prior drilling has confirmed the existence of oil and gas and are 
primarily based on interpretation of data collected from various seismic technologies (please 
see Section 5.1 of the E&P industry report set out in Appendix III). The estimated volume of 
recoverable prospective oil and gas resources is typically classified and stated as either low 
estimate (conservative estimates having a high degree of certainty), best estimate (most 
realistic assessment and best estimation of certainty) or high estimate (aggressive estimates 
having a low degree of certainty) resources. These correspond with the 3 boxes marked as 
“Low Estimate”, “Best Estimate” and “High Estimate” in the diagram below. 
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Source: E&P Industry Report as appended in Appendix III 

To-date, no discoveries have been made within the respective concession areas and a 
DOC has not been declared.

Pareto Asia was appointed by our Company to conduct an independent financial valuation on 
Lime Group and to issue a fairness opinion on the Purchase Consideration of the Proposals. 
Based on an indicative work plan and budget premised on the data currently available, Lime 
Group intends to commence drilling of 4 wells (K2, K1-N and K1-S in the Block 50 Oman 
Concession area and Dahan B in the RAK North Concession area) in 2012. Nevertheless, this 
is subject to change in the event that, inter-alia, other prospects become more favorable after 
evaluation of the 3D seismic data acquisition and processing of the prospects within the 
concession areas in 2012.   

Pareto Asia has conducted a valuation of Lime Group as at 2 November 2011, using 2 
valuation methods: (i) risked NAV calculation; and (ii) risked financial market pricing.  

The risked NAV method uses data from Wood Mackenzie for existing fields with similar 
characteristics in order to derive a NPV/boe for a potential discovery. The NPV/boe value was 
then multiplied with the gross unrisked recoverable volume (from Aker Geo) for each of Lime 
Group’s concession assets in order to estimate the gross unrisked value for each concession 
asset. The EMV for each prospect is then calculated using inter-alia, the gross unrisked value, 
the GCoS (estimated by Aker Geo), and drilling costs. This metric is applied to estimate the 
gross risked value of Lime Group’s assets. A further “risking” of the assets is done, based on 
industry norms for commercial risking and probability of drilling, in order to derive a net 
risked asset value (taking into consideration Lime’s ownership and right to receive dividends 
from its subsidiaries). 

The estimated NAV for Lime Group is USD465 million. As Lime Group’s listed peers do not 
regularly trade at full NAV, Pareto Asia has applied a EV/GAV of between 0.25 and 0.30 to 
reflect the current market pricing of E&P companies and a further discount of 30% as Lime is 
a non-listed entity.  
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Disclaimers and disclosures

This E&P Industry Report is prepared by Pareto Securities Asia Pte Ltd (“Pareto Asia”).  Pareto Asia is a limited liability company established 
under the laws of Singapore, being licensed and supervised by the Monetary Authority of Singapore (“MAS”) to advise on corporate finance 
and deal in securities.   Pareto Asia also operates as an exempt financial advisor in Singapore.  
 
This E&P Industry Report is prepared and developed solely for the purposes of providing the shareholders of Hibiscus Petroleum Berhad 
(“Hibiscus”) an overview of the industry.  This E&P Industry Report makes no recommendation or suggestion regarding the suitability of the 
relevant assets for any investment purpose.   
 
This E&P Industry Report does not provide individually tailored investment advice of any type and does not offer financial, tax, regulatory, 
accounting or legal advice.  The content stated and discussed in this E&P Industry Report may not be suitable for all recipients of the E&P 
Industry Report.  Hibiscus and all recipients of this E&P Industry Report should seek independent advice prior to making any investment 
decision based on any information contained in this E&P Industry Report.   Prior to entering into any proposed transaction, Hibiscus and the 
recipients of this E&P Industry Report should determine, in consultation with their own investment / financial, legal, tax, regulatory and 
accounting advisors, the economic risks and merits, as well as the legal, financial, tax, regulatory and accounting characteristics and 
consequences, of the transaction. 
 
Pareto Asia shall not be responsible for any or all claims, losses, damages, costs, charges, expenses, actions, demands, proceedings, liabilities or 
judgments which might be raised, made, or expressed to be made, suffered or incurred, directly or indirectly, in connection with investment 
decisions based on or motivated by this E&P Industry Report and the compilation of the information contained herein. All recipients of this E&P 
Industry Report are deemed to have accepted this disclaimer.” 
 
This E&P Industry Report is prepared from information and research material obtained from Pareto Securities ASA, International Energy 
Agency, Wood Mackenzie and Economist Intelligence Unit and supported by other publicly available information, as Pareto Asia deemed 
relevant. Pareto Asia has not checked or independently verified the authenticity, thoroughness and/or accuracy of such information and has 
relied on such information. In arriving at the valuation, Pareto Asia has also assumed that all the information provided is true, accurate, not 
misleading and complete in all respects and that all the information which is relevant to Pareto Asia’s engagement has been provided and 
Pareto Asia has acted upon assurances from the management of Hibiscus that no relevant information has been omitted or remains 
undisclosed to Pareto Asia. 
 
No part of this E&P Industry Report may be quoted, referred to or otherwise disclosed in any public document nor may any public reference to 
Pareto Asia be made, without Pareto Asia’s prior written consent unless expressly required by laws, rules or regulations.  In addition, no public 
announcement or communication concerning this E&P Industry Report may be made without Pareto Asia’s prior written consent.    
 
16 February 2012 
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Definitions 
“~” : Approximately 
“1P” : Proven reserves 
“2P” : Proven and probable reserves 
“3P” : Proven, probable and possible reserves 
“bbl(s)” : Barrel(s) 
“bbl(s)/d” : Barrel(s)  per day 
“bcf” : Billion cubic feet 
“Best estimate” : Best estimate of prospective resources, having at least a 50% probability (P50) that the 

quantity of resources actually recovered will equal or exceed this best estimate 
“boe” : Barrels of oil equivalent – is a unit of energy based on the energy released by burning 

one barrel of crude oil 
“boe/d” : Barrels of oil equivalent per day 
“Brent Forward Curve” : Price of forward contracts for Brent oil based on Brent deliverable contracts 
“CA” : Concession agreement 
“Capex” : Capital expenses 
“DCF” : Discounted cash flow – a valuation method based on present value of future cash flows 
“DD&A” : Depletion, Depreciation and Amortization 
“dwt” : Dead weight tonnes, a measure of how much weight a ship can carry 
“E&P”  : Exploration and Production 
“EIA” : Energy Information Agency 
“EIU” : Economist Intelligence Unit 
“EOR” : Enhanced oil recovery 
“FPSO” : Floating production, storage and offloading unit – a floating vessel used by the offshore 

industry for the processing of hydrocarbons and for storage of oil 
“FSO” : Floating storage and offloading unit  
“FSU” : Former Soviet Union 
“GCoS” : Geological chance of success 
“GIIP” : Gas initially in place – the total estimated volume of gas available in a given reservoir 
“IEA” : International Energy Agency 
“IMF” : International Monetary Fund  
“IOC” : International oil company 
“JU” : Jack-up rig  
“mcf” : Million cubic feet 
“MENA” : Middle-East and North Africa 
“mmbbls” : Million barrels 
“mmboe” : Million barrels of oil equivalent 
“mmcf” : Million cubic feet – unit used to measure gas 
“LNG” : Liquefied natural gas 
“NGL” : Natural gas liquids 
“NOC” : National oil company 
“NPV” : Net present value 
“OECD” : Organisation for Economic Co-operation and Development – a group of 34 countries 
“OIIP” : Oil initially in place – the total estimated volume of oil available in a given reservoir 
“Oil in place” : The amount of oil in a subsurface reservoir 
“OPEC” : Organization of the Petroleum Exporting Countries 
“Opex” : Operating expenses 
“OSV” : Offshore support vessel – includes anchor handling, tug supply and platform supply 

vessels, accommodation, utility and fire-fighting vessels, crew boats, etc. 
“PDO” : Petroleum Development Oman – Oman’s largest and 60% state-owned oil & gas 

company 
“POD” : Plan of Development – for E&P companies to develop and produce from a prospect 
“PSC” : Production sharing agreement  
“Seismic” : An exploration method in which strong low-frequency sound waves are generated on 

the surface or in the water to find subsurface rock structures that may contain 
hydrocarbons 

“SPE” : Society of Petroleum Engineers 
“SSV” : Subsea support vessel – includes pipelay barges, derrick barges, heavylift barges, well 

intervention vessels, etc. 
“Tcf” : Trillion cubic feet 
“USD” : United States Dollar 
“Wood Mackenzie” 
 

: A leading research and consulting services provider for the global energy, mining, 
metal, oil, gas, coal, refining, power, and electricity industries 
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1. Introduction 
 

Exploration and Production (E&P) is the upstream part of the value chain that 
ultimately provides the market with fuel and various petrochemical products. 
The oil produced is sold at prices which are in most cases linked to recognised 
oil price indices, while gas, which is not as easily transported, is sold in local 
markets, unless resources discovered are of a magnitude that makes Liquefied 
Natural Gas (LNG) production viable. 
 
The main driver for E&P companies that produce, or are envisaged to produce, 
mainly liquids i.e. oil and/or condensate is the expected oil price in the medium 
to long term. 
 
E&P companies can face stiff competition from other E&P companies, as well 
as National Oil Companies (NOCs) and International Oil Companies (IOCs), 
when seeking to secure potentially valuable oil & gas concessions. Once the 
concessions are secured, E&P companies are faced with competition and the 
prevailing market prices in securing qualified personnel, required equipment 
and various oil services i.e. seismic services, drilling rigs, offshore support 
vessels etc. As oil prices are expected to follow a long term upward trend, E&P 
spending is expected to increase, resulting in upstream capital expenditure 
inflation.  
 
Due to the scale, value and strategic importance of the oil & gas industry, 
governments have long been using it as an important potential source of 
revenue. Government-take represents the single largest portion of an oil & gas 
project’s cash flows. Most countries have established separate, distinct tax 
legislations for the oil & gas industry. 
 
Exploration activity is associated with the potential for significant value 
creation in the event of discoveries of commercial quantities of hydrocarbons, 
but also with severe risk and uncertainty. This nature makes it particularly 
challenging to estimate the value for companies whose principal activity is 
exploration and where there is limited or no discoveries and/or production. We 
wish to highlight that valuing exploration assets cannot be regarded as an exact 
science. This is reflected in the valuation of listed exploration companies, which 
is highly sensitive to market sentiment and investors risk appetite. 
 
This E&P Industry Report starts out with a description of the oil market. It also 
describes how the relatively high expected oil prices can impact required 
capital expenditure levels. It also provides oil & gas basics and gives a brief 
description of the E&P value chain and the required activities in the respective 
phases of the chain. Information on oil & gas taxation systems is provided, 
before moving on to information on the United Arab Emirates and Oman, 
which is where the concession assets that Hibiscus is proposing to acquire are 
located. 
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2. Oil and Gas Industry 
 

The key driver for the oil and gas industry is the prevailing price of oil and gas and 
the expected development of these prices  in the future. Oil is a global commodity 
and price developed  is,  inter  alia,  affected by  global  supply  and demand  trends, 
GDP  growth,  geopolitical  issues,  influence  from  the  OPEC  and  government 
regulations.  
 
While oil  is a global commodity, gas production  is to a greater extent supplied to 
markets in the vicinity of discovered resources. For larger gas discoveries, it can be 
economically viable to produce LNG for supply to the global market. 
 
2.1. Oil Market Overview 

 
Figure 1. Distribution of proved oil reserves in 1990, 2000, 2010 
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Source: BP Statistical Review 
 

 

2.1.1. Supply and demand 
The  OPEC  countries,  located  in  the  Middle  East,  Africa  and  South & Central 
(S & C) America, control over 75% of the total global oil reserves and a large portion 
of  (41%  in 2009 and projected to grow to 52% by 20351) the world’s oil supply  is 
derived from its member countries. OPEC countries produce much more than their 
domestic consumption. As of 2009, Saudi Arabia was the largest exporter with over 
7 million bbls/d. 
 
 

Figure 2. Producers and exporters of oil  
   Global oil production profile 2000 – 2010                     World’s largest net exporters of crude oil in 2009  
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Source: BP Statistical Review; IEA 

                                                 
1 IEA World Energy Outlook 2010 
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On the other hand, demand for oil is dominated by developed economies of U.S. 
and Japan, followed by the rapidly growing economies of China and India, while the 
Middle East only accounts for a small portion (9% in 2009) of oil demand.  

 

Figure 3. Consumers and importers of oil 
  Global oil consumption profile 2000 – 2010             World’s largest net importers of crude oil in 2009  
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2.1.2. Usage 
Transportation constitutes the largest share (53% in 2010) of oil usage and its share 
has been growing over the years as there are few substitutes in this segment. This 
is followed by industrial usage (32% in 2010), which has shown a relatively flatter 
trend over time. Following that are residential/commercial usage (9% in 2010) and 
power generation (6% in 2010), both of which are declining in terms of their total 
share of consumption. 

 
Figure 4. World oil demand distribution 1980 – 2010 
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2.2.Recent trends 
The recent trend in oil prices suggests that the global oil market has entered a 
period of increased scarcity. The origins of this scarcity can be traced to the tension 
between the upward shift in global oil consumption growth due to fast-growing 
emerging market economies and supply constraints which have led to a downshift 
in oil supply growth. The latter particularly reflects the drag from a growing share 
of maturing oil fields, which have raised both the production and the opportunity 
cost of bringing an additional barrel to the market. (Source: IMF, World Economic 
Review, April 2011) 
 
2.2.1. Demand 
Demand from OECD countries has been declining while that from non-OECD 
countries has been showing a robust growth since 2007. Demand growth is mainly 
being driven by the populous countries of Asia, which are experiencing high 
economic growth. Over the last decade China has accounted for about 40% of 
global oil demand growth (followed by the Middle East at 26%).2 
 

                                                
2 BP Statistical Review 2010 

Transportation constitutes the 
largest share (53% in 2010) of oil 
usage and its share has been 
growing over the years. 
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Figure 5. Chinese oil and gas demand (million bbls/d) 
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2.2.2. Demand outlook 
According to IEA, the global primary energy demand will continue to grow through 
2035. Economic activity  is  the principal driver of demand  for each  type of energy 
service and  the underlying GDP data  (obtained  from  IMF, World Bank databases 
and  IEA databases)  shows  a  global GDP  growth  rate  averaging  at  3.2%  per  year 
from 2008 to 2035, with OECD growth at 1.8% and non‐OECD growth at 4.6% for 
the same period. Population growth is also an important driver of the amount and 
type  of  energy  use  and  data  (obtained  from  United  Nations  Development 
Programme and World Bank databases) shows a global population growth of 0.9% 
with an OECD growth of 0.8% and a non‐OECD growth of 1.0%. 
 

Figure 6. Oil demand (mbd) from OECD and non‐OECD countries 
 
 

       
Source: IEA, Pareto 

 
In the medium‐term, demand from the OECD countries is expected to remain fairly 
stable while non‐OECD demand is expected to show robust growth fuelled by Asian 
economies. In the longer term IEA expects OECD demand in 2035 to have fallen by 
over 6 million bbls/d  compared  to 2009  levels and  that  it would be offset by an 
increase  of  19 million  bbls/d  in  non‐OECD  countries  over  the  same  period.  The 
biggest increase in demand in absolute terms occurs in China, increasing from just 
over 8 million bbls/d in 2009 to more than 15 million bbls/d in 2035, an increase of 
2.4% per year on average. 
 
According  to  the  IEA,  global  demand  for  oil  (excluding  biofuels)  is  expected  to 
increase from 84.8mmbbls/d in 2009 to 99 mmbbls/d in 20353.  
 
 

                                                 
3 IEA World Energy Outlook 2010 

Non‐OECD  demand  is  expected  to 
show robust growth fuelled by Asian 
economies. 
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Figure 7. Demand growth 2009 – 2035 by industry and region 
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The transport sector is expected to fuel the growth in global oil demand, 
accounting for almost all of the increase between 2009 and 2035 according to the 
IEA. Demand for road transport fuels is set to continue to expand rapidly in China 
and other emerging non-OECD economies in line with rising incomes and expanded 
road networks, which will boost car ownership and usage as well as freight. 
Currently, there are only 30 cars for every thousand people in China, compared 
with around 700 in the United States and almost 500 in Europe. IEA projects the 
passenger light-duty vehicles in non-OECD countries to quadruple over the 
projection period to about 850 million, overtaking that of OECD countries soon 
after 2030. Moreover, since the growth of road transportation, oil consumption per 
capita will be highest in the most populous countries of China and India, which will 
have a significant expansionary effect on overall fuel consumption. 
 

Figure 8. Oil consumption per capita (bbls/year) 

Source: BP; IMF 
 
Overall oil consumption per capita in China and India remain low, at 2.4 and 1.0 
barrels per year, respectively, compared to EU and USA, at 10.2 and 22.5 barrels 
per year, respectively (2010). If China and India were to reach EU levels, world oil 
demand would increase by ~ 67% from the 2010 level.  
 
Although the long term oil demand is predicted to grow, turbulence in the global 
economy may impact demand for oil and gas and consequently, putting downward 
pressure on prices in the short to medium term. 
 

The transport sector is expected to 
fuel the growth in global oil 
demand, accounting for almost all of 
the increase between 2009 and 
2035. 

If China and India were to reach EU 
levels, world oil demand would 
increase by ~ 67% from the 2010 
level. 
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2.2.3. Supply trends 
The table below lists the major oil-producing countries based on 2010 production 
levels. Russia, Saudi Arabia and the U.S. lead with a cumulative share of ~34%. UAE 
ranks 8th and Oman ranks 23rd th in the major oil producing nations as of 2010 with 
3.5% and 1.1% global market share, respectively. 
 

Figure 9. Major oil producing countries 

Country
2010 Production 

(thousand bbls/d)
2010 

Share of total

1 Russian Federation 10,270                           12.5%
2 Saudi Arabia 10,007                           12.2%
3 U.S. 7,513                             9.2%
4 Iran 4,245                             5.2%
5 China 4,071                             5.0%
6 Canada 3,336                             4.1%
7 Mexico 2,958                             3.6%
8 United Arab Emirates 2,849                             3.5%
9 Kuwait 2,508                             3.1%

10 Venezuela 2,471                             3.0%
11 Iraq 2,460                             3.0%
12 Nigeria 2,402                             2.9%
13 Brazil 2,137                             2.6%
14 Norway 2,137                             2.6%
15 Angola 1,851                             2.3%
16 Algeria 1,809                             2.2%
17 Kazakhstan 1,757                             2.1%
18 Libya 1,659                             2.0%
19 Qatar 1,569                             1.9%
20 United Kingdom 1,339                             1.6%
21 Azerbaijan 1,037                             1.3%
22 Indonesia 986                                 1.2%
23 Oman 865                                 1.1%
24 India 826                                 1.0%
25 Colombia 801                                 1.0%
26 Egypt 736                                 0.9%
27 Malaysia 716                                 0.9%
28 Argentina 651                                 0.8%
29 Australia 562                                 0.7%
30 Ecuador 495                                 0.6%

Rest of the world 5,072                             6.2%
Total world 82,095                           100.0%

 

Source: BP Statistical Review 2010 
 

Although the current global production of oil and gas is sufficient to meet current 
global demand, spare production capacity is limited and the lead time to develop 
new supplies is long. The main global spare capacity is estimated to be within the 
member countries of the OPEC. According to EIA reports, OPEC spare production 
capacity has, however, been declining fairly steadily over the past decade, 
interrupted only by a temporary spike during the global financial crisis 2008/09. 
Going forward, IEA forecasts a fall in OPEC spare capacity in 2011 with a modest 
growth until 2014.  

Figure 10. OPEC spare capacity and oil prices 
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UAE ranks 8th and Oman ranks 23rd 
in the major oil producing nations as 
of 2010 with 3.5% and 1.1% global 
market share, respectively 
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Replacing production with new discoveries has become increasingly difficult with 
annual discoveries increasingly falling short of production since the 1980s, as easy 
and more accessible resources are continuously being depleted and it is becoming 
more challenging to uncover further resources. Exploration companies increasingly 
have to shift to deeper waters and unconventional sources to continue making 
discoveries. As a result, adding new production capacity becomes harder, and more 
marginal and higher cost resources have to be developed to meet demand. 
 
Figure 11. World oil* discoveries and production 1960 – 2009  

Note: *crude and NGLs 
Source: IEA, Pareto 
 
Over the last decade FSU increased production by 5.5 million bbls/d meeting about 
60% of increased demand. However, FSU’s contribution to increased production 
over the coming decade is expected to be marginal and new production will need 
to come from deeper water developments, Iraq, shale oil and oil sands.  
 

Vast global recoverable gas resource could potentially supply parts of future energy 
demand in the longer term, but will require significant infrastructure investments.  
 
2.3.Price 

2.3.1. Historical oil prices 
Oil prices have significantly increased from the region of USD 20 to USD 30 per 
barrel in 2001 to the USD 90 to USD 100 per barrel region in 2011, having peaked in 
the middle of 2008 before it underwent a correction. Recently, oil prices have been 
significantly volatile as demand factors are affected by the European debt-crisis as 
well as a slower rate of economic recovery in European nations and the U.S.    
 

Figure 12. Oil (Brent) price development 2001 – 2011 (Left) and oil (Brent) price predictions 2012 – 2020 (Right)  
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Note: Analyst estimates represent the median of the future Brent price published by 38 analysts and has been obtained from Bloomberg 
Source: IEA; Bloomberg 

Discoveries are struggling to keep 
pace with production since the 
1980s 

III - 11



E&P Industry Report 

16-Feb-12 12(32)

2.3.2. Oil price predictions  
IEA’s 2010 World Energy Outlook assumes an upward sloping price curve, reaching 
USD 120 per barrel in 2025 and USD 135 per barrel in 2035 (in real terms, 2009 
prices) according to their Current Policies Scenario. 
 

As of the date of this report, forward oil price contracts indicate a long-term crude 
oil (Brent) price of USD 91.5 per barrel.  
 

While most analysts and the IEA expect a rising price curve based on predicted 
future global GDP growth and the perceived tightness in the oil market, the 
forward Brent price curve reflects, among others, the probability of a new 
recession that is expected to have a negative impact on the oil price in the short to 
medium term. 
 
2.3.3. OPEC influence on oil prices 
The OPEC countries control over 75% of the total global oil reserves and a large 
portion of the world’s oil supply. OPEC has a stated mission to “….ensure 
stabilization of oil markets…and...a steady income to producers…” and has shown a 
willingness to adjust production to meet its goals. For example, with the decline in 
exports from Libya during the uprising earlier this year, Saudi Arabia increased 
production to meet demand, seeking to avert a short term spike in prices. 
 

On the other hand, the large oil producers of OPEC, in addition to Russia, have an 
interest in keeping prices steady, not only to avert price spikes that could be 
harmful to global GDP growth, but also to maintain a relatively high price to ensure 
that their respective government budget are balanced. 
 
 

Figure 13. Government budget breakeven* oil price 2011  
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Source: IEA 
 

The chart above shows the government breakeven price for the OPEC countries 
and Russia. It can be seen that the major oil producing countries such as Russia, 
Saudi Arabia, Iran and Venezuela have relatively high oil price requirement to 
finance their government spending. These countries (Russia and OPEC) therefore 
have an expected willingness to curb production to ensure that prices do not 
significantly drop below the current price level.  
 
2.4.Gas Market  
 
2.4.1. Demand  
Natural gas is the world’s third largest source of primary energy, accounting for 
24% of total energy use in 2009. However, as a result of limitations of 
infrastructure, transportation and currency pricing, gas markets generally remain 
regional. However, there has been an increased focus on gas resources in recent 
years due to increased global gas demand. Oil companies have begun to search for 
gas in its own right, seeking to monetize it through the production of LNG. Due to 
this and the fact that gas, which historically would have been flared, is now being 

Forward oil price contracts indicate 
a long-term crude oil (Brent) price of 
USD 91.5 per barrel 

[
 
] 

Though natural gas is the world’s 
third largest source of primary 
energy, gas markets generally 
remain regional  
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re-injected for later recovery, commercial gas reserves have risen by almost 30% 
over the last decade. 
 

Figure 14. Global gas production (Left) and consumption (Right) profile 2000 – 2010 
 Global gas production profile 2000 – 2010                 Global gas consumption profile 2000 – 2010 
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Figure 15. World natural gas demand by sector 
 

Source: IEA World Energy outlook 2010 
 
 

2.4.2. Supply 
Remaining resources of natural gas are abundant, relative to those of oil, and large 
enough to meet the projected increase in global demand. The overwhelming bulk 
of the world’s proven reserves are in the Middle East and FSU countries; just three 
countries — Russia, Iran and Qatar — hold 54% of the world total. Over the outlook 
period of 2008 – 2035, IEA expects the Middle East to have the largest expansion of 
gas production, with output more than doubling from 393 billion cubic meters in 
2008 to 801 billion cubic meters in 2035. The region holds the largest reserves and 
has relatively low production costs, both for gas produced in association with oil 
and for dry gas. Four countries — Qatar, Saudi Arabia, Iran and Iraq — account for 
almost all of the increase. Around two-thirds of the increase in output will be 
consumed locally, mainly in power stations, and the remaining will be exported. 
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Figure 16. Distribution of proved gas reserves in 1990, 2000, 2010 

40.5

33.7

8.7

7.9

5.3
4.0

Middle East Europe and Eurasia Asia Pacific Africa N America S & C America

38.3

36.3

8.0

8.1

4.9
4.5

Middle East Europe and Eurasia Asia Pacific Africa N America S & C America

30.2

43.4

7.8

6.8

7.6
4.1

Middle East Europe and Eurasia Asia Pacific

Africa N America S & C America

1990
Total 125.7
trillion cubic 

meters

2000
Total 154.3
trillion cubic 

meters

2010
Total 187.1
trillion cubic 

meters

(percentage)

 
Source: BP Statistical Review 

 
Figure 17. Change in natural gas production by region 2008 – 2035 

Source: BP Statistical Review 
 

However, significant infrastructure investments are required to bring the gas to 
market.  
 

2.4.3. Oman and the UAE 
Oman’s gas reserves are estimated by Wood Mackenzie to be 30 to 35 trillion cubic 
feet (tcf) and approximately 85% of that is held in ten fields operated by PDO, 
which will continue to be the main supplier of gas in the future. However, PDO will 
not be able to meet Oman’s gas demand alone and will require assistance from 
other operators. It must be noted that whilst the oil sector is highly developed, the 
gas sector is relatively under-developed, with an average gas recovery factor of 
52%. The UAE’s sales gas reserves are estimated by Woods Mackenzie to be 45 to 
50 trillion cubic feet. These estimates do not include gas which may be produced or 
used in operations or for re-injections into mature oil reservoirs. Gas production in 
the UAE is dominated by Abu Dhabi contributing 88% of total the UAE sales gas 
production. Gas infrastructure is well developed in the UAE.  

 
2.5.Key producers in the Oil and Gas Industry 
The producers are segregated into IOCs and NOCs. The six largest players globally, 
referred to as the ‘supermajors’ are IOCs such as Exxon, Chevron, RD/Shell, BP, 
ConocoPhillips and Total. Two other prominent ones are Statoil (Norway) and Ente 
Nazionale Idrocarburi or Eni (Italy). Some prominent NOCs are Saudi Aramco, 
National Iranian Oil Company, National Iraq Oil Company, Kuwait Oil Company, 
Qatar Petroleum, Petroleos de Venezuela, Gazprom (Russia), Petrobras (Brazil), 
Pemex (Mexico), Petronas (Malaysia) and China National Petroleum Corporation. 

 
2.6.Global E&P spending outlook 
Oil prices have been trading within a range of USD 70-120/bbl since 2010 and a 
continued recovery in global oil demand, MENA unrest and continued production 
challenges have supported an oil price of above USD 100/bbl year to date. Over the 

IEA expects the Middle East to have 
the largest expansion of gas 
production, with output more than 
doubling from 393 billion cubic 
metres in 2008 to 801 billion cubic 
metres in 2035 
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recent weeks  financial market  volatility  has  increased  significantly,  however,  oil 
prices have remained resilient to the uncertainty and are still trading at a favorable 
level  for  E&P  spending,  well  above  the  average  project  planning  price  at  USD 
80/bbl  E&P  companies  use  for  budgeting,  with  an  average  breakeven  for  new 
projects  below  USD  60/bbl.  This  has  supported  investment  decisions  on  new 
upstream projects and E&P spending is expected to increase.  
 
Figure 18. Percentage change in E&P spending vs. oil price 
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The  development  in  oil  and  gas  companies’  upstream  spending  levels  (E&P 
spending)  is  the main driver  for oil services demand  in general.  In 2009, with  the 
steep  drop  in  oil  prices,  the  operational  cash  flow  of  E&P  companies  declined 
significantly,  impacting  the ability  to  invest  in new projects and  in exploration  in 
particular. Overall E&P spending declined 9%  in 2009. With the  improving market 
conditions  in  2010,  higher  oil  prices  and  improved  E&P  company  cash  flows, 
spending  increased by 9%.  In 2011, with oil price on average above USD 100/bbl, 
cash  flows have  improved and E&P spending  increased.  In particular, smaller and 
medium  sized  E&P  companies  saw  strong  increases  in  spending  levels.  Current 
budgets now point  to  an  increase of 16%  in E&P  spending  in 2011. Recent data 
points  suggest  that  there may be  an upside  to  the  spending  growth  estimate  in 
2011. 
 
2.7. General impact of oil price on E&P 
E&P  spending  impacts  development  in  volumes  (i.e.  activity)  and  cost  of  oil 
services. In 2009, E&P companies viewed lower costs as one of the key factors for 
sanctioning  projects.  This  came  after  upstream  development  costs  more  than 
doubled  through  the  last  bullish  cycle,  as  capacity  constraints  lifted  oil  service 
pricing  significantly.  In 2006  to 2008,  the cost development was  in  fact  the main 
contributor  to  spending  increases,  leaving  volumes  slightly  up  (2006)  or  down 
(2007‐2008).  
 
As  E&P  companies  slowed  their  project  roll‐out  in  the  second  half  of  2008  and 
2009, the supply side (oil services etc.) saw utilization drop, hence impacting their 
pricing negatively. Costs of oil services  in 2010 declined by some 1‐2%, on  top of 
the drop of 7% in 2009, and hence the E&P spending growth last year of 9% saw a 
higher  growth  figure  in  terms  of  volumes  (10‐11%).  This  year, we  estimate  16% 
growth  in  E&P  spending. However,  as  costs have  started  to  increase  (drilling  rig 
rates,  OSV  day  rates,  qualified  personnel,  onshore  service  costs  etc.)  volume 
growth will  be  lower  (estimated  to  ~9%). As  oil  services  utilization  continues  to 
improve  in 2011 and  into 2012, we believe  that costs will continue  to  increase  in 
2012e. 
 
 

Pareto  expects  E&P  spending  to 
increase  by  16%  in  2011  based  on 
recent data points 
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Figure 19. Development in offshore/onshore costs (Left) and Nominal spending growth vs. volume growth (Right) 
 

 
 

Source: Pareto Research, Bloomberg, IHS CERA Index (The index reflects only development costs, no finding costs such as exploration, seismic or appraisal costs  
are taken into consideration), Inflation adj. growth estimated by subtracting the CERA index from nominal spending growth 

 
2.8.Summary 
The oil market is, amongst others, highly dependent on future global GDP growth. 
However, most analysts see the oil market as being structurally tight and have 
adopted the following views: 
i. In the short to medium term oil price movement could be affected by the 

current turmoil in global financial markets. A double-dip recession will have a 
negative impact on the oil price in the short to medium term 

ii. However, the oil market remains structurally tight with low OPEC spare 
production capacity and most analysts expect this to limit the downside risk in 
oil prices. This view is supported by IMF: “The recent trend increase in oil prices 
suggests that the global oil market has entered a period of increased scarcity” 

iii. Oil demand growth is positively correlated to economic growth. This is 
especially true for the populous countries of Asia that have low consumption 
per capita relative to the developed economies of North America and Europe. 
The growth prospects of emerging economies, especially China and India, will 
significantly impact overall demand for and the price of oil  

iv. Vast global gas reserves should be able to meet some of the increase in energy 
demand, however, it will take time and significant investments to enable the 
supply of gas to the main consuming markets and substitution from oil to gas 
based consumption 

v. As the oil price is expected to stay above the USD 100/bbl level, E&P spending is 
also expected to increase. An increase in E&P spending and activity will increase 
demand for oil services and thereby lead to an increase in E&P capex and opex 
costs  
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3. Hydrocarbon systems 

The source of oil & gas is organic matter preserved in sedimentary rocks. As 
sediments are deposited, both inorganic (sands and mud) and organic matter (dead 
plants and animals) are mixed. The decomposition of organic matter from plants 
and micro-organisms in waters with little oxygen, or at a rate faster than at which 
they could be consumed/oxidised, led to the establishment of layers of organic 
matter and sand/mud particles on the sea bed, which were subsequently buried 
under further sedimentary layers and compacted as the earth’s conditions 
changed.  
 

The most important factor in the generation of the crude oil from organic matter in 
sedimentary rocks is temperature. A minimum temperature of about 65ᵒC is 
necessary for oil generation under typical sedimentary basin conditions. The 
temperature is obtained through the burying of organic rich sedimentary layers. 
The greater the temperature and pressure the more the hydrocarbon chains were 
broken down from bitumen to oil to natural gas. 
 

To successfully accumulate oil and gas in economic quantities four elements must 
coincide – (i) kitchen; (ii) migration/reservoir rock; (iii) seal/trap; and 
(iv) accumulation/reservoir. 
 

Figure 20. Migration of oil and gas in sedimentary rock basin 
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Source: Norman J.Hyne, Pareto 
 
(i) Source rock/‘kitchen’ 
As the organic rich ‘source rocks’ were buried over time and subjected to ever 
greater pressure and temperature the organic matter was broken down to form 
hydrocarbons in the earth’s ‘source’ kitchen.  
 
(ii) Migration/permeable reservoir rock  
Once these hydrocarbons are formed, they are less dense and occupy a greater 
volume, and are hence driven upwards from the host rocks via micro fractures in 
permeable reservoir rock into new depositional stratum or to the surface through a 
process known as migration.  
 
(iii) Seal/trap 
The migration process is likely to continue until the oil or gas reaches an 
impermeable layer of rock whereupon it gets trapped, with the rock in which it was 
trapped most likely reefs, sandstone or limestone, effectively acting as reservoir. 
Oil and gas seeps on the surface occur when the migration of hydrocarbons does 
not meet a seal/trap, when a reservoir is saturated or the seal does not have a 
configuration that traps the oil and gas in a reservoir. 
 
(iv) Accumulation/reservoir 
The permeability and porosity of the rock beneath a seal/trap i.e. the reservoir 
rock determines the quality of the oil and gas reservoir. A reservoir rock is a rock 
that can both store and transmit fluids. Porosity is the percentage volume of the 

To successfully accumulate oil and 
gas in economic quantities four 
elements must coincide 
 
Kitchen 
 
Migration/permeable reservoir 
rock 
 
Trap/seal 
 
Accumulation/reservoir 
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rock that is not occupied by solids. These volumes are called spores and in the 
subsurface they contain fluids such as water, gas and oil. Permeability is a measure 
for the ease with which a fluid can flow through a rock. Porosity and permeability is 
interrelated; in general the greater the porosity the greater the permeability. 
 
Once the gas and oil migrate into the trap they separate according to density. Gas 
accumulates at the top to form the free-gas-cap, oil goes to the middle forming the 
oil reservoir and salt water, being the heaviest goes to the bottom.   

 
‘Dynamic’ working hydrocarbon system 
In order to accumulate oil & gas in economic quantities, the four elements 
mentioned above must coincide in a dynamic system in which each element can 
interact; the source rock generates the hydrocarbons, which needs to migrate to a 
suitable reservoir interval and being contained by an effective seal/trap.  
 
Figure 21. Oil and gas accumulation 
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Source: Norman J.Hyne, Pareto 
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4. The Life Cycle of Exploration and Production  
 

4.1.Overview 
For E&P companies, the first major value creation takes place in the exploration 
phase, subject to discovery of commercial resources. In the event of a dry well the 
value of an asset will be significantly reduced. The second key value generating 
milestone is the approval of the Plan of Development (POD). As the development is 
progressing towards production, the inherent risk in development is reduced 
resulting in increased valuations of the asset. However, valuation might be reduced 
by higher than projected capex requirements or unforeseen delays. Subsequently, 
after first oil, value may be added or diminished. Value could be increased by 
improved reserve estimates, lower than projected operating costs or higher than 
estimated recovery rates, while it might be diminished if reserve estimates are 
reduced, recovery is less than projected, or an unforeseen increase in operating 
costs. As the reservoir is depleted towards abandonment, the value of the field is 
also depleted.  
 

Figure 22. The E&P value chain and value creation along its life cycle 
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Source: Gaffney, Cline & Associates, Pareto 

 

The above illustration is based on DCF estimates of a generic offshore oil field and 
validated by value/boe in asset transactions. The E&P value chain may be divided 
into various phases, each of which is explained further below.  

4.1.1.  Exploration phase 
Exploration activities involve the search for rock formations with hydrocarbon 
deposits. After obtaining an exploration license from the host government, seismic 
surveys are typically used to assess the potential of oil and gas prospects, and 
increase probability of drilling in the right location. Other methods for verifying the 
probability of existing hydrocarbon systems and accumulations and to reduce 
exploration risks are also employed – such as identification of oil & gas seeps and 
gravity & magnetic surveys. Prospects with promising geological structure are then 
identified for drilling. Upon drilling, one may be successful in discovering resources 
or may encounter a dry well.  A significant portion of the drilled exploration wells 
are dry with a large amount of the discoveries being non-profitable. On average 
50% of all exploration wells are dry, with about half of the discoveries being of 
commercially recoverable quantities. 
 

The discovery of commercial amounts of hydrocarbons can provide a significant 
uplift in the value of an oil & gas asset and the companies with interest in it. The 
E&P Company will then usually proceed to drill delineation wells to obtain better 
understanding of the reservoir and the volumes actually recoverable.  
 

The Geological Chance of Success (GCoS) is a risk factor estimated by geologists 
relating to uncertainties about the existence and recoverability of resources in a 
given field.  The GCoS is estimated based on seismic data and other available 

The greatest value-add is between 
the drilling and POD (Plan of 
Development) phases if there has 
been a discovery  

Exploration activities involve the 
search for rock formations with 
hydrocarbon deposits, typically 
using seismic surveys, to increase 
probability of drilling in the right 
location 
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information and is the product of seven probability factors/elements – (i) source (ii) 
source efficiency (iii) reservoir presence (iv) reservoir quality (v) seal (vi) trap 
geometry and (vii) hydrocarbon quality. A source rock is needed to generate the 
hydrocarbons which must then efficiently migrate from the mature source rock 
into the reservoir rock. A suitable reservoir interval is needed to bear the 
hydrocarbons and the quality of this reservoir is judged by its porosity such that the 
hydrocarbons can be extracted efficiently. A seal is needed on the top of the 
reservoir to contain the hydrocarbons in the reservoir and the geometry of the trap 
should be favorable to allow extraction of these hydrocarbons. The hydrocarbon 
quality must be assessed to ensure the oil is not biodegraded or that the gas does 
not contain non-desirable content. All these factors/elements must coincide and 
occur in a dynamic system in order to accumulate oil & gas in economic quantities. 
 

4.1.2. Development phase 
Once the discovered resources are well understood and the POD is approved by the 
host government, the contractor can proceed to develop the asset for production. 
The development phase can involve significant capital expenditures. Development 
involves drilling of production wells and possibly also injection wells, in addition to 
the necessary infrastructure to produce the hydrocarbons, which could be in the 
form of platform, subsea facilities, pipelines, floating production storage facilities. 
 

Generally, an offshore field can be developed using offshore platforms and floating 
production systems. If the field is close to shore and in relatively shallow water 
production could be piped to shore for processing. Depending on the size of the 
field, more wells may be required to optimize production.  
 

Developing E&P assets is challenging and involves a long list of risks. When valuing 
oil and gas assets that are in the exploration and development phases, a risk factor 
is normally employed on discounted cash flows that takes into account risks related 
to development process of oil and gas fields, including risk of commercialization, 
technical challenges, cost overruns, delays, changes in volume estimates etc. 
 

4.1.3. Production phase 
The production phase involves the extraction, processing, storage, and 
transportation of hydrocarbons from the fields. Oil and gas fields have significantly 
different production profiles. While oil fields generally reach peak production early 
in the production period, gas assets often produce at a peak plateau before 
commencing decline. 
 

As oil and gas is produced, pressure in the reservoir drops, resulting in declining 
flow rates and gas production tends to increase at the expense of higher valued oil. 
Furthermore, as the reservoir is depleted water production may increase. Various 
techniques are employed to enhance recovery rates and maximize oil production; 
the contractor can drill more wells, shut off lower producing zones to reduce water 
production, drill water or gas injection wells, installation of surface or down-hole 
pumps, fracturing of the reservoir etc. However, even if the efforts could stabilize 
production and increase the lifespan of the field, they will increase the operation 
expenses incurred. 
 

4.1.4. Decommissioning phase 
As production from a field declines to a point where the cost of production does 
not justify further extraction, the field will be abandoned. The wells will need to be 
plugged, and production facilities will need to be removed. This can be a costly 
process and the host government usually will require the contractor to build up an 
abandonment fund prior to the estimated time of decommissioning. As this fund is 
being built up, the contractor is normally allowed to recover the cost from the 
field’s revenue. 

4.2.Types of oil services assets used 
 

4.2.1. Seismic assets 
The objective for an oil company in applying seismic techniques is to provide input 
in their exploration activities to de-risk prospects before drilling. Traditional seismic 
is based on acoustic sound waves, providing information about different subsurface 
geological layers. It is typically based on a towed streamer approach, where the 

Development involves planning 
and setting up the necessary 
infrastructure to produce 
hydrocarbons 

Production phase involves the 
extraction, processing, storage, 
and transportation of 
hydrocarbons  

E&P companies most commonly 
use seismic techniques during their 
exploration phase 
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assets involved are typically the streamer itself and the vessel towing the streamer, 
possibly working in combination with a source vessel and other streamer vessels. 
Various other methods involving a variety of assets exist, but towed seismic is 
considered to be the most common methods. 
 

Figure 23. Illustration of seismic methods at sea  
 

hydrophones
streamer

air gun

source ship

 
Source: Norman J.Hyne, Pareto 

 

4.2.2. Offshore drilling assets 
Offshore drilling assets refer primarily to offshore rigs including tender rigs, drill 
barges, jack-up rigs (JU), semi-submersible rigs, and drill ships. “Floaters” is a 
generalized term for semi-submersible rigs and drillships. Typically, tender rigs, drill 
barges, and jack-up rigs are used in shallow water regions, while floaters are used 
in deeper water regions.  
 

Figure 24. Deployment of oil services assets in each E&P phase 
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Source: Pareto 
 
4.2.3. Offshore production and storage assets 
Offshore production and/or storage assets refer to production platforms, floating 
production storage, and offloading vessels (FPSOs), and floating storage and 
offloading vessels (FSOs). Production platforms are categorized into fixed and 
floating platforms. Fixed platforms are anchored directly onto the seabed. These 
assets have deck space for drilling equipment, production facilities and crew 
quarters. Due to their immobile characteristics, these assets are designed for very 
long-term use. Fixed platforms can operate in water depths of up to 2,000ft.  
 

4.2.4. Offshore support vessels and subsea support vessels 
Offshore Support Vessels (OSVs) and subsea support vessels (SSVs) are marine 
assets that provide support services to offshore drilling (rigs) and production assets 
(production platforms, FPSOs, and FSOs) utilized in E&P activities. Different drilling 
and production assets require different degrees of support from offshore vessels; 
typical support activities include rig towage, anchor setting, and cargo supply. As a 
general rule, harsher operating environments require support from 
deepwater-capable vessels. 

 

OSVs and subsea support vessels 
are marine assets that provide 
support activities to offshore 
drilling, and production assets. 
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5. Resources and reserves  
Oil and gas assets are classified according to uncertainty and chance of 
commerciality. Exploration assets with undiscovered oil and gas are typically 
classified as prospective resources and are associated with low chance of 
commerciality while oil and gas discoveries with an approved plan of development 
have a higher chance of commerciality and are classified as reserves. 

 
Figure 25. Resource classification 
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5.1.Prospective resources - Undiscovered oil and gas 
The prospective resource estimates for unexplored areas where no prior drilling 
has confirmed the existence of oil and gas is primarily based on interpretation of 
data collected from various seismic technologies. Hence, the chance of 
commerciality is relative low. The estimated volume of recoverable prospective oil 
and gas resources is typically classified either low estimate (conservative estimates 
having a high degree of certainty), best estimate (most realistic assessment and 
best estimation of certainty) or high estimate (aggressive estimates having a low 
degree of certainty).  
 
For best estimate there is at least a 50 percent probability (P50) that the quantity 
of resources actually recovered will equal or exceed this best estimate. In addition, 
the geologists will typically estimate the GCoS for prospects, i.e. the likelihood of 
finding oil or gas represented by a probability figure in percent. 
 
Recoverable prospective resources are a subset of the total estimated prospective 
resources thought to be technically recoverable. The recovery factor is the 
percentage of OIIP or GIIP that the reservoir will produce and it depends on 1) the 
viscosity of the oil 2) the permeability of the reservoir, and 3) the reservoir drive. 
 
5.2. Contingent resources and reserves – Discovered oil and gas 
For the resources to be classified as reserves they will need to be confirmed 
through drilling of the prospect and a POD will need to be approved by the host 
government. 
 
5.2.1. Contingent resources  
Contingent resources are those quantities of hydrocarbons which are estimated, on 
a given date, to be potentially recoverable from known accumulations, but which 
are not currently declared to be commercially recoverable. These resources may be 
of a significant size but still have constraints to development. The estimated 
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volume of recoverable contingent oil and gas resources is typically classified as 
either 1C (conservative estimates having a high degree of certainty), 2C (most 
realistic assessment and best estimation of certainty) or 3C (aggressive estimates 
having a low degree of certainty), resources. 
 
For 2C there is a 50 percent probability that the volumes actually recovered will 
equal or exceed the estimates. The GCoS is typically 100% as the estimate is from 
known accumulation. 
 
5.2.2. Reserves 
In order to be classified as reserves, a detailed plan of development for the 
resources prepared by the company or companies which intend to develop the 
prospect needs to be approved by the host government of the country in which the 
resource is located. Hence, reserves have high chance of commerciality. The 
estimated volume of recoverable oil and gas reserves is typically classified as 1P 
(conservative estimates having a high degree of certainty), 2P (most realistic 
assessment and best estimation of certainty) and 3P (aggressive estimates having a 
low degree of certainty), resources. 
 
For 2P there is a 50% probability that the volumes actually recovered will equal or 
exceed the estimates. The geological chance of success is 100% as the estimate is 
from a known accumulation. 

However, the absolute level of reserves in a given field and their recoverability will 
remain unknown until production reaches the economic limit and the reservoir is 
abandoned. Any reserves estimate is thus almost certain to be inaccurate. The 
objective of the guidelines and requirements on reserves reporting is to provide 
investors with a realistic but, if anything, conservative estimate of available 
reserves. 

Definitions – proven, probable and possible resources and reserves  
The Society of Petroleum Engineers’ definition is based on a probabilistic approach 
and is classified as follows: 
 
Figure 26. 1P, 2P and 3P reserves 
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Source: Pareto 

  
Proven (1P) reserves: Reserves that, to a high degree of certainty (90% probability 
or P90), are recoverable from known reservoirs under existing economic and 
operating conditions and there is relatively little associated risk. 
 
Proven plus Probable (2P) reserves: Reserves that analysis of geological and 
engineering data suggests are more likely than not to be recoverable. There is at 
least a 50% probability (P50) that reserves recovered will exceed the estimate of 
Proven plus Probable reserves. 
 
Proven, Probable plus Possible (3P) reserves: These are those reserves that, to a 
low degree of certainty (10% probability or P10), are recoverable. 

 

Reserves have high chance of 
commerciality. In order to be 
classified as reserves, a detailed 
POD prepared by the company 
intending to develop the prospect 
needs to be approved by the host 
government 

SPE definitions – Proven reserves 
(1P), proven and probable reserves 
(2P) and proven, probable and 
possible (3P) reserves 
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6. Oil and Gas Taxation 

Due to the scale, value and strategic importance of the oil & gas industry, governments 
have long been using it as an important potential source of revenue. Government-take 
represents the single largest portion of an oil & gas project’s cash flows, with the global 
average estimated to be ~67% of the industry’s pre-tax NPV. Most countries have 
established separate, distinct tax legislations with specific fiscal terms for calculating 
the revenues and taxable profits. While no two countries will have identical fiscal 
legislation, the two main systems are (1) tax & royalty, and (2) production sharing 
arrangements. Those which are based on CAs focuses on a tax and royalty system and 
those which are contract based represent a defined contractual arrangement between 
the resource holder and the contractor, most commonly in the form of PSCs.

Figure 27. Overview of oil & gas fiscal regimes 
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Source: Wood Mackenzie, Pareto 

 
6.1.Tax and royalty concessions 
This is a system where the oil company is granted the rights to explore for resource 
within a defined onshore or offshore acreage. The concession holder takes ownership 
of all resources found on that acreage, but pays a percentage of their value upon 
extraction to the government, often together with a modest annual fee to retain the 
acreage. Overall, the government’s take under a concession varies, depending upon 
royalty rate, various hydrocarbon taxes, corporation tax rate and the rate at which 
capex can be recovered against profits. When oil prices or recovered oil or gas volumes 
rise, the government’s relative share of the profit tend to increase on a sliding scale 
basis. 
 

Figure 28. Example of Tax and Royalty Concessions* 

Revenue

Net cash flow

Opex

Capex

Royalty @ 15%

Tax @ 40%

(less)

(less)
(less)

(less)

(equals)

$100

$40

$27 +
Cost  recovery

$15

$18

Cost recovery

$10

$30

 
Source: Pareto  
 

Government take represents the 
single largest portion of an oil and 
gas project’s cash flows, with the 
global average estimated to be 
~67% of the industry’s pre-tax NPV 

Tax and Royalty Concessions 
Concession holder takes ownership 
but pays a percentage of extracted 
value to the government along with 
a modest annual retention fee  
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Taking the example in Figure 28 above to illustrate how the system could work, we see 
that the revenue is $100. First, royalties at a rate of 15% on revenue (equals $15) will be 
taken from this, leaving $85. Opex (say $10) and capex (say $30) amount to $40 which is 
the amount of cost recovery. This is subtracted from the remaining $85 leaving $45 as 
the taxable income. After a tax of 40% on $45 (equals $18), the remaining cash flow is 
$27. The reimbursable cost recovery (calculated as cost recovery  ‐ opex = $40  ‐ $10 = 
$30 in this case) is added back to the cash flow to provide a net cash flow of $57 ($27 + 
$30). Note  that  the maximum amount of  cost  recovery, also known as  cost  recovery 
ceiling, is determined by the capex incurred in previous years. 

 
6.2. Production sharing contracts (PSCs) 
Under  this  system,  the  resource  remains  the  property  of  the  state  and  the  PSC 
agreement  lays  down  the  terms  of  allocation  of  the  barrels  produced  between  the 
holder of the resource and the contractor. Under most PSCs a significant portion of the 
revenues  achieved  from  the  sale  of  the  oil  or  gas  produced  are  available  for  cost 
recovery. The remaining profit  (profit oil)  is then allocated between the state and the 
contractors in accordance with the terms of the contract. The contractors’ share of the 
profit oil is generally subject to corporation tax. 
 
Figure 29. Example of Production sharing contracts (PSCs)* 

 
Revenue

Net cash flow

Opex

Govt. Profit 
Share @ 60%

Tax @ 50%

(less)

(equals)

$100

$12 + cost recovery

$36

$12

Cost recovery ceiling 
@50%

Contr. Profit share @ 
40%

$24

(less)

(less)

Profit Oil

$10

$60

(equals)

Opex $30
$40

Capex

 
Source: Pareto  
 
Taking the example in Figure 29 above to illustrate how the system could work, we see 
that the revenue is $100. There are no royalties in this case. Opex and capex amount to 
$40 which is within the cost recovery ceiling of 50% of revenue (or $50). The amount of 
cost recovery is $40. Subtracted from revenues, this leaves $60 as profit oil. This is then 
split between the contractor and the government based on the PSC agreement. In this 
case,  the government keeps 60% of  the $60  (equals $36)  leaving  the contractor with 
$24. A 50%  tax  is  then  levied on  this $24,  leaving $12 as  the cash  flow after  tax. The 
reimbursable cost recovery (calculated as cost recovery ‐ opex = $40 ‐ $10 = $30 in this 
case) is added back giving the project a net cash flow of $42 ($12 + $30).   
 
(*Note that the figures and percentage assumptions used in these illustrations are solely 
to  provide  a  better  understanding  of  the  cash  flows  and  do  not  suggest  that  any 
particular fiscal regime is more favorable than the other) 

Production sharing contracts (PSCs) 
Resource  remains  property  of  the 
state  and  the  production  is  split 
between  the  resource  holder  and 
contractor on pre‐agreed terms 
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7. Country Information 
 

7.1.Oman 
 

7.1.1. General information 
 

The Sultanate of Oman is located in the Middle-East, bordering UAE, Saudi Arabia 
and Qatar and with the Arabian Sea on the east. 
 

Oman is the largest non-OPEC producer in the Middle-East offering a stable 
operating environment with a collaborative government offering PSCs with 
relatively attractive terms. Crude oil output in Oman has been increasing 
year-on-year since 2008, yet its offshore fields remain largely unexplored. 4 
 

Oman is an Islamic absolute monarchy with a population of approximately 
2.8 million5 as of December 2010. 
 

Figure 30. GDP growth rate year-on-year 
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The Economic Intelligence Unit estimates a GDP growth rate of 4.4% for 2011. 
 
 

7.1.2. Reserves and production 
Commercial liquids and gas reserves are found in five sub-basins in Oman, namely 
the Central Oman, Musandam, Oman Foreland, South Oman and West Oman Sub-
basins. Oman's initial reserves are distributed fairly evenly among the four main 
producing basins of South, Central and West Oman and the Oman Foreland Sub-
basin in northern Oman. The South Oman and the Oman Foreland Sub-basins 
contain predominately oil reserves, while the Central and West Oman Sub-basins, 
besides having significant oil and condensate reserves also contain vast reserves of 
both free and associated gas. Compared to 1990, both oil and gas reserves in Oman 
have increased, though they have declined since 2000, seen in Figure 31. 
 

 

Figure 31. Reserves development (1990 – 2010) (Left) and liquids and gas production (2000 – 2024E) in Oman (Right) 
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Source: BP Statistical Review 2010, Wood Mackenzie, Pareto 

                                                
4 Wood Mackenzie Oman Country Report, Middle East – SE Arabia & Iran – Oman, July 2011 
5 Oman Census final results (December 2010) 

 

Quick facts:    
 

Population (Dec 2010): 2.8m 
Capital: Muscat 
Liquid reserves (1/1/11): 4.8 bn bbls 
Liquid production (2009): 813k bbl/d 
Reserves/production: 16.3 years 
Gas reserves(1/1/2011):  30.1 tcf 
Gas production (2009): 2.4 bcf/d 
Reserves/production: 33.8 years 

Source: Wood Mackenzie            
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Oman's main oil fields are now mature and remaining oil reserves depend largely 
on how successful PDO and Occidental of Oman, Inc. (Occidental), Oman’s 
second-largest oil producer, are in increasing recovery rates from existing, 
technically challenging, reservoirs. After years of declining oil production due to 
PDO’s aging fields, crude oil output has been increasing again year-on-year since 
2008, largely due to the success of Oman's major enhanced oil recovery (EOR) 
project at the Mukhaizna field, and the stabilization of production on PDO's Block 
6, Oman's main producing area. PDO has also implemented a number of EOR 
initiatives to maintain its own crude production around 550,000 bbls/d over the 
next five to eight years. The success of these and future EOR projects will largely 
dictate the level to which Oman's total liquids production can be maintained over 
the medium term. 
 

Oman's remaining gas reserves are estimated at 30 to 35 tcf and, as with oil, the 
vast majority is held within PDO's contract area. The deep reservoir of the Saih 
Rawl field is the country's largest proven non-associated gas field, containing 
around 40% of the remaining reserves. Oman’s gas reserves will increase 
significantly if Oman Oil Company's Abu Butabul and BP's Khazzan-Makarem fields 
are successfully appraised. 
 

(Source: Wood Mackenzie Oman Country Report, Middle East – SE Arabia & Iran – 
Oman, July 2011) 

 
7.1.3. Oil and gas infrastructure 
Oman has a highly developed oil infrastructure network which is almost exclusively 
owned and operated by PDO and comprises around 2,200 kilometres of oil 
pipelines. This includes Main Oil Line (MOL), which extends from the south to north 
through the main production areas, as well as the other tributary inter-field oil and 
condensate pipelines. Oman has oil storage facilities at Mina Al Fahal, its main oil 
terminal, with a capacity of around 4.8 million barrels and two export single buoy 
moorings, which berth around 350 crude tankers on an annual basis. In addition, 
PDO operates four major oil pumping stations at Hubara, Sahmah, Qarn Alam and 
Nahada. The MOL segment from Nahada to Mina Al Fahal has a nominal export 
capacity of 994,000 bbls/d. 
 

Figure 32. Oil infrastructure map - Oman 

 
Source: Wood Mackenzie 

After years of declining oil 
production due to PDO’s aging 
fields, crude oil output has been 
increasing again year-on-year 
since 2008, largely due to the 
success of Oman's major enhanced 
oil recovery (EOR) project declining  

Oman has a highly developed oil 
infrastructure network comprising 
~2,200 kilometres of oil pipelines 
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There are two refineries operating in Oman, including the Mina Al Fahal refinery 
and the Sohar refinery. There are also tentative plans for new refineries at Duqm 
and Salalah. The Mina Raysut port near Salalah has an oil pier with one dolphin 
berth for handling tankers of up to 45,000 dwt. 
 

Figure 33. Gas infrastructure map - Oman 

 
Source: Wood Mackenzie  
 

Oman's gas pipeline network comprises approximately 2,500 kilometres of 
pipelines, including the main gas export pipeline to the LNG terminals at Qalhat 
near Sur, pipelines from Saih Rawl to Muscat, Sohar in the north and Salalah in the 
south, inter-field pipelines and pipelines supplying associated gas for injection into 
the oil reservoirs of fields located in southern Oman. The primary supply of gas in 
Oman comes from the northern and central producing regions within PDO's 
contract area. A major gas pipeline, known as the South Oman Gas Line, extends 
from the Saih Nihayda field in the Qarn Alam area to the Marmul fields in the 
south. This line is used to supply gas primarily for injection (for reservoir pressure 
maintenance), power generation and other local use. 
 

(Source: Wood Mackenzie Oman Country Report, Middle East – SE Arabia & Iran – 
Oman, July 2011) 
 
7.1.4. Overall country risk - BBB 
The EIU estimates the overall country risk in Oman to BBB. This aggregated risk 
estimate is primarily based on the following risk assessments:  
 

Political risk: EIU believes that Oman’s political environment will remain somewhat 
uncertain as a result of discontent among certain sections of the population with 
the system of government. Although protests have died down since May 2011, 
there is a chance the country may see renewed protests in 2012 if the sultan fails 
to implement genuine political reform and address corruption and unemployment. 
Externally, Oman is located in a region where international tensions are high, 
therefore, it could become involved in a regional conflict. However, it has managed 
to maintain cordial relations with the West and Iran. (EIU rating: BB) 
 
Sovereign risk: Costly government spending initiatives introduced in 2011 will 
remain in place in 2012 and 2013, leading to fiscal deficits in both years. However, 

The gas pipeline network in Oman 
comprises ~2,500 kilometres of 
well-connected pipelines 
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robust non-oil exports and high oil prices are expected to keep the current account 
in surplus. Oman will be able to meet its debt-payment obligations comfortably, 
and it can draw on its State General Reserve Fund if needed. (EIU rating: A) 
 

Currency risk: The risk of renewed protests may put pressure on the Omani riyal. 
However, the Central Bank of Oman will be able to maintain the riyal’s peg to the 
US dollar over through 2012 and 2013. (EIU rating: BBB) 
 

Banking sector risk: Omani banks will remain vulnerable to concentrated lending to 
a small group of powerful businesses. Nevertheless, the banks are well capitalized 
and resilient to macroeconomic shocks. (EIU rating: BBB) 
 

Economic structure risk: Omani economy remains highly dependent on oil and gas 
which accounted for 41.3% of nominal GDP in 20106 and their share will remain 
substantial, despite efforts to diversify the economy. (EIU rating: BBB) 
 

(Source: Economist Intelligence Unit October 2011) 
 
7.2.UAE (RAK and Sharjah) 

  
7.2.1. General information 

 

United Arab Emirates (UAE) is a federation of seven states.  
 

UAE is the third largest liquids producer in the Middle-East with the overwhelming 
majority of production coming from Abu Dhabi. Crude oil production in the UAE is 
subject to quotas agreed by OPEC which apply only to crude oil and not to 
condensate and NGLs.7 
 

Figure 34. GDP growth rate year-on-year 
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Source: Bloomberg, Pareto 

 
The country follows a federal presidential system and an elective constitutional 
monarchy with a population of approximately 8.3 million8 as of July, 2010.  
 
7.2.2. Reserves and production 
Compared to 1990, both oil and gas reserves in UAE have increased as can be seen 
in Figure 35. Like production, oil reserves in the UAE are also dominated by Abu 
Dhabi while those in the remaining Emirates are either close to exhaustion – as in 
Dubai, dominated by gas – Sharjah, or in the early stages of exploration and 
development – the northern Emirates. 
 
 
 
 
 
 

                                                
6 Economist Intelligence Unit Country Risk Service October 2011 
7 Wood Mackenzie UAE Country Report, Middle East – SE Arabia & Iran – UAE, Dec 2011 
8 Official estimate by United Arab Emirates National Bureau of Statistics (July 2010) 

 

 

 
 
 
 
 

Quick facts:    
 
 

Population (July 2010): 8.3m 

Liquid reserves (1/1/11): 45.1 bn bbl 

Liquid production (2009): 3.2m bbl/d 

Reserves/production: 38.8 years 

Gas reserves(1/1/2011):  52.1 tcf 

Gas production (2009): 3.2 bcf/d 

Reserves/production: 44.6 years 

                             Source: Wood Mackenzie            
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Figure 35. Reserves development (1990 – 2010) (Left) and liquids production (1999 – 2017E) in UAE (Right) 
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Source: BP Statistical Review 2010, Wood Mackenzie, Pareto 

 
Abu Dhabi plans to increase oil production capacity to between 3.5 and 
4.0 mmbbls/d by 2017. Since 1950 drilling activity has been concentrated in Abu 
Dhabi, where approximately 330 exploration and appraisal wells have been drilled. 
In Ras Al Khaimah (RAK), around 24 wells, eight onshore and 16 offshore, have 
been drilled since the mid-1960s. 
 
(Source: Wood Mackenzie UAE Country Report, Middle East – SE Arabia & Iran – 
UAE, Dec 2011) 

 
7.2.3. Oil and gas infrastructure 
The oil infrastructure of the UAE has been long established, particularly in the 
leading producing Emirates of Abu Dhabi and Dubai. The offshore network is 
centred on the major oil export terminals at Das Island and Zirku Island, to which 
crude supplies are delivered by pipeline from, among others, the two largest 
offshore fields, Umm Shaif and Zakum. A number of other offshore terminals are 
located at Abu Al Bukhoosh, Mubarraz Island and Hair Dalma Island for export of 
crude from several of the smaller offshore fields. Onshore oil production in Abu 
Dhabi is served by a network of pipelines which link the producing onshore fields to 
the major export terminals at Ruwais and Jebel Dhanna and the oil refineries at 
Ruwais and Umm Al Nar. Additionally, smaller export facilities are located at Umm 
Al Nar and Port Zayed. In Dubai, oil is produced in four offshore fields and loaded 
offshore in facilities adjacent to the Fateh field. 
 
UAE’s refinery capacity is approximately 490,000 bbls/d. There are two oil 
refineries in Abu Dhabi, at Ruwais (120,000 bbls/d) and Umm Al Nar (85,000 
bbls/d), both of which have been operating above their nominal design capacity in 
recent years. The Ruwais refinery is Abu Dhabi's largest, located close to the Jebel 
Dhanna oil export terminal. There are also two condensate splitters at the refinery 
complex, each with a capacity of 140,000 bbls/d. Dubai has no oil refinery, but a 
120,000 bbls/d condensate refinery was brought on-stream in late 1999. The Al 
Hamiriyah Refinery in Sharjah has a capacity of 75,000 bbls/d. Fujairah's only 
refinery was brought on-stream in 1995 and has a capacity of 90,000 b/d currently. 
Vitol, a renowned global energy trading company, in partnership with the 
government of Fujairah, is considering future expansions, in a bid to establish 
Fujairah as a key oil export hub for the UAE.  
 
Abu Dhabi is served by a total of nine oil terminals, the largest of which are at 
Ruwais, Jebel Dhanna and Das Island, while there are three terminals in Dubai - at 
Port Rashid, Jebel Ali and Fateh, two in Sharjah - one onshore and one offshore, 
and a single terminal in RAK. 
 
 
 
 
 
 

 
Abu Dhabi plans to increase oil 
production capacity to between 
3.5 and 4.0 million barrels per day 
by 2017 
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Figure 36. Oil infrastructure map - UAE 

 
Source: Wood Mackenzie  

 
UAE has a highly developed network of trunk gas pipelines across the country 
covering in excess of 1,300 kilometres. The offshore gas infrastructure of Abu Dhabi 
is centred on the major LNG plant at Das Island, which is provided with gas by the 
offshore fields of Umm Shaif, Zakum and Abu Al Bukhoosh. Onshore, gas is used 
primarily in the gas processing plants at Habshan and Ruwais.  
 
(Source: Wood Mackenzie UAE Country Report, Middle East – SE Arabia & Iran – 
UAE, Dec 2011) 
 

Figure 37. Gas infrastructure map - UAE 

 
Source: Wood Mackenzie  

UAE has a long-established oil 
infrastructure, particularly in the 
leading producing Emirates of Abu 
Dhabi and Dubai 

UAE has a highly developed 
network of trunk gas pipelines 
across the country covering in 
excess of 1,300 kilometres 
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7.2.4. Overall country risk – BB  
The EIU estimates the overall country risk in UAE to be BB. This aggregated risk 
estimate is primarily based on the following risk assessments:  
 
Political risk: The domestic political scene is stable, although there is a possibility of 
a transfer of power in Abu Dhabi from the current ruler to the crown prince and a 
very small risk that some protests will be held. The northern emirates present a 
risk, as the wealth gap between the Emiratis there and those in Dubai and Abu 
Dhabi is widening. However, in general, the president of the UAE and ruler of Abu 
Dhabi enjoys the support of the rulers of the other six emirates and faces no 
significant threat to his authority. Externally, there may be calls for greater political 
representation, in light of protests in Bahrain and the wider region. UAE will 
continue to balance its relations with the West and Iran, but the US is likely to 
maintain pressure on the UAE to implement tougher sanctions against Iran. 
However, overall, the political scene is expected to be stable. (EIU rating: BBB) 
 
Sovereign risk: UAE’s total external debt stock is forecast to reach USD 184.5bn 
(44% of GDP) in 2012. Dubai government-related entities face heavy repayments in 
2012 and may face difficulties in rolling over their debt given the uncertain 
economic climate (and hence may need to do so at a higher cost and for shorter 
maturities). However, the EIU believes that Abu Dhabi will extend financial help in 
the unlikely event that Dubai cannot roll over its debt next year. (EIU rating: BB) 
 
Currency risk: Though authorities are committed to maintaining the currency peg 
to the USD, the setting up of an International Advisory Council at the Central Bank 
of the UAE may presage a review of the peg. (EIU rating: BBB) 
 
Banking sector risk: Provisioning in the month of June increased by 28.2% y/y9. This 
will hit profitability. EIU expects the banking sector to recover gradually and that 
banks will resume lending by 2012. There is a risk of further restructurings. (EIU 
rating: BB) 
 
Economic structure risk: High oil prices and earnings from foreign assets will 
continue to support the economy. However, the construction sector in Dubai 
remains depressed. (EIU rating: BBB) 
 
(Source: Economist Intelligence Unit September 2011) 
 

                                                
9 Economist Intelligence Unit Country Risk Service September 2011 
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