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Chapter 8 Project Development 
Learning Objectives Chapter 8 Project Development 
Having worked through this chapter the reader will be able to: 

 General 
o Explain why hydrocarbons are important to government and describe the various 

ways in which governments interact with the industry 
 Introduction 

o Explain the relationship between petroleum and national interest 
o  Describe the contribution of petroleum to economic development 

 Resource Ownership 
o List key elements of the United Nations Convention on the Law of the Sea 
o Describe three examples of international conflict regarding resource ownership 

 Licensing 
o Explain the process of petroleum licensing 
o Describe the evolution of petroleum licensing over time 
o Explain the differences between auction and discretionary allocation 
o List and describe the various forms of licensing agreement 

 Oil Field Development 
o List the issues which may concern government regarding oil development 
o Define “good oilfield practice” 
o Explain the purpose of a field development program 
o Explain the issues concerning the flaring gas 
o Explain the process of reservoir unitization and describe its conceptual evolution 
o List and explain the factors which may contribute to the decision to abandon an 

oilfield 

 

Importance of the Oil and Gas Industry 
Hydrocarbons are one of the world’s dominant sources of energy. They provide mobility, comfort, 
and economic productivity. Also, hydrocarbons generate wealth, influence and political power. 

During the last century, the consumption of petroleum increased by a factor of 200 times and 
fueled an unprecedented expansion of economic activity. The world consumes 97.1 million barrels 
per day as of the year 2016 and oil consumption reached approximately 88.5 million barrels per 
day in 2020. For 2022, demand is expected to increase by 1.8 million barrels per day on average to 
reach 99.4 million barrels per day. 

Hydrocarbon companies started to shift to lower emission levels in their operations, to support 
transitions to cleaner energy, and to find innovative solutions to decrease greenhouse gas 
concentrations. However, the steadily increasing global population and a broadening global 
economy create demand for energy that should become available for even the population with 
limited access to energy sources. Moreover, energy systems and the global economy are heavily 
tied to the oil and gas sector, meaning that a transition to clean energy must be well-calculated 
and gradual so as not to disrupt energy supplies or economies around the globe. 
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Exploitation of oil and gas has created large business enterprise and has attracted much attention 
from government. Government involvement in the industry is considered here under the following 
segments: 

a) National Interest 
b) Economic Development 
c) Resource Ownership 
d) Licensing 
e) Hydrocarbon Development 
f) Taxation 

 

a) National Interest 

National interest concerns the role, the status and the security of each state on the world stage. It 
has military, political and economic implications. 

Modern military systems are dependent on petroleum-based fuels for mobility. The US navy was 
converted to oil and prospective acreage in California and Wyoming were set aside as Naval 
Petroleum Reserve (NPR). World War One saw the introduction of aircraft and tanks to the 
battlefield, and better access to oil contributed to the outcome. Germany and Japan entered 
World War Two with limited oil supplies. Germany invested hugely in the development of 
synthetic fuels from coal and embarked on a disastrous campaign in Russia to capture the Caspian 
oilfields. Japan invaded Indonesia, specifically to gain control of oil production. The Allies (USA and 
Britain) had superior oil supplies and this advantage again had a significant bearing on the ultimate 
outcome of the War. Throughout most of the twentieth century, the United States was the largest 
oil and gas producer, and American and British companies (the Seven Sisters) dominated the 
market until 1974. 

Government supported these companies politically, when appropriate and the companies played 
an important role in supporting government in times of crisis. 

The French Government established the Compagnie Francaise des Petroles (CFP) in 1924 to look 
after French petroleum interests abroad and CFP was allocated the French shareholding in the 
Turkish (Iraq) Petroleum Company in 1927. CFP was the first National Oil Company (NOC), 
established by government to look after the national interest. Many others were to follow, from 
the 1950’s onwards. ENI was the brainchild of Enrico Mattei, an energy conglomerate born out of 
Italy’s state companies and intended as Italy’s answer to the Seven Sisters. Unlike ENI and CFP, 
most of the later NOC’s focused on the development of national petroleum resources. 

The oil crisis of 1973/74 created severe supply shortages in various countries and encouraged 
government in the developed world to focus on issues relating to security of supply. The 
International Energy Agency (IEA) was established in 1974, by members of the Organization of 
Economic Co-operation and Development (OECD) to co-ordinate supply strategy. IEA requires 
members to maintain stocks of at least 90 days import requirements to protect against supply 
disruption. Member governments in turn impose stock-holding obligations on individual oil 
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companies, but also maintain centrally controlled strategic stocks. Strategic stocks currently 
amount to approximately 1.3 billion barrels 

The United States Strategic Petroleum Reserve (SPR) has capacity for 700 million barrels of crude 
oil and use to have a stock of 600 million barrels. At peak drawdown, it could supply up to 4 
million barrels per day into the US market. 

The President has authority to use SPR in times of national crisis. The facility consists of 50 
subsurface, salt caverns, some 200 feet in diameter and 2000 feet high. These are located near the 
Gulf Coast in Texas and Louisiana. The SPR, (storage plus oil) represents an investment of some 
$20 billion. 

In 2022 President Biden authorized the Department of Energy to release 30 million barrels from 
the U.S. Strategic Petroleum Reserve as part of a global effort to mitigate supply shocks from 
Russia’s invasion of Ukraine. The decision was part of a broader effort by the International Energy 
Agency member states to collectively release an initial 60 million barrels of crude oil from their 
respective reserves. 

 

b) Economic Development 

National economic development is a complex process, based on the exploitation of available 
resources including human and material, indigenous and imported. 

Consumption of energy is sometimes used as an indicator of economic development and there is a 
very wide variation, which exists, both in terms of world regions and of individual countries. One 
of the major problems facing the world community is how to enhance standard of living, without 
further damage to the environment. The 1997 Kyoto Protocol (UN Framework Convention on 
Climate Change) is an attempt to limit emission of carbon dioxide and other greenhouse gases. 
After several years, the Protocol has insufficient support to come into force. 

Oil permeates modern economic systems, being the dominant fuel for transportation and an 
important generator of heat and electricity. The general applications of oil, within the OECD group 
of nations (63% of world consumption) reports that transportation represents more than half the 
total market for oil in these countries and as much as 65% in the USA. Since 1980, the market for 
gas has grown faster than for oil and in particular, gas has become the fuel of preference for 
electricity generation in many countries. Consumption of natural gas in the United States 
amounted to 30.3 trillion cubic feet in 2021. 

Countries fortunate enough to find petroleum within national boundaries, can benefit from its use 
and / or export. A country without indigenous petroleum will almost certainly have to import, if it 
has aspirations to build a modern economic system. 

Every day, 75 million barrels of crude oil and 6.6 billion cubic meters of gas are bought and sold. 
Even if the average oil price were as low as $25 per barrel and an average gas price of $0.10 per 
cubic meter, this gives rise to a primary trade of some MMUS$ 2500 per day or almost one trillion 
dollars per year. Internal prices can, however, vary dramatically from country to country, 
depending on government policy and its intervention. 



Engineering Economics Topics in Hydrocarbon Subsurface 
 

470 
R Garcia Lugo 

In some oil producing countries (Russia and Iran, for example), crude oil sold for domestic 
consumption trades at a price much below world levels. Petrol in Tehran was sold for as little as 6¢ 
per liter ($10 per barrel). In other countries, petroleum products attract substantial duty or sales 
tax. In the UK, for example, gasoline retails for some US$ 190 per barrel.  

High levels of gasoline duty may be applied to moderate consumption, or simply to raise 
government income; subsidy may be applied to benefit the poor, or to give competitive 
advantage. 

The impact of oil on an economic system can be measured, among other things, in terms of: 

i. National income 
ii. Regional development  

iii. Balance of trade 

 

I) NATIONAL INCOME 
Oil resources are not uniformly distributed. Six countries are responsible for 50% of world output 
of oil and gas and 40 countries are responsible for more than 95%. These countries benefit from 
production, through taxation, employment and development of infrastructure. 

Levels of activity and output contribute to national statistics, such as Gross Domestic Product 
(GDP). Impact on average standard of living depends on the relationship between production and 
population. Qatar for example has a very small population and a high quotient of 638 barrels of oil 
equivalent per year (boepyr) for every member of the population. The USA, with the highest 
absolute output of 17.8 million boepyr has a much larger population to support and a share of 
only 23.4. Oil production is consequently much more important to the average Qatari than to the 
average American and in Qatar, petroleum is responsible for 80% of export value and 58% of 
government income. 

Saudi Arabia's oil exports accounted for 17.2 percent of the total value of worldwide oil exports in 
2020. Russia followed as the second most profitable oil exporter, taking up 11 percent of the 
global share of oil exports. Oil exports from the Middle Eastern countries were worth 113.7 billion 
U.S. dollars that year. How the average person benefits, however, depends on issues of national 
politics. 

 

II) REGIONAL DEVELOPMENT 
The hydrocarbon industry must develop, where the resource happens to be found, and this is not 
always convenient. It may be a remote offshore location, desert, permafrost or nature reserve. 
Development creates employment and requires the establishment of suitable infrastructure, in 
the form of construction yards, pipelines, terminals, etc. Government may also become involved 
through investment in housing, schools, roads and other communication systems. 

Exploitation of discoveries have created many opportunities for new business and employment 
from remote islands to large export terminals. New field discoveries have created new 
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opportunity, but it undermined traditional activity, such as fishing and tourism and disrupted pre-
existing communities.  

Hydrocarbon production is a short-lived activity; once the reservoirs are depleted, the caravan 
moves on, unless investment of a more permanent nature can be established. Government has an 
important role to play in managing industrial activity, to optimize the use of national human and 
material resources, and infrastructure. 

 

III) BALANCE OF TRADE 
One of the important side effects of the trade balance is the value of national currency. If a 
country is perpetually importing more than is exported, there will be a surplus of supply over 
demand in the market for the national currency, and its value will tend to fall against other 
currencies. A falling exchange rate makes national exports more competitive, but makes imports 
more expensive and this may contribute to increased inflation.  

If exports exceed imports, there is a surplus of demand over supply for national currency and its 
value will tend to increase. Increasing exchange rate makes national exports less competitive. 
Balance of trade is not the only determinant of exchange rate. Other factors include international 
investment and inflation. 

 

c) Resource Ownership 

Oil and gas in the subsurface normally belong to the nation, rather than to a company or to an 
individual. In North America, however, rights to subsurface minerals were included in the land 
allocated to original settlers, railroad companies etc. and these mineral rights may still be held by 
individuals and by companies. With the passage of time, ownership of subsurface and surface 
rights may have become separated. 

 

d) Licensing 

The term “licensing” usually identifies the process of granting permission to explore for and / or to 
produce hydrocarbons. The permission is granted by the owner of the resource and the license 
therefore has appropriate legal status. 

The owner of hydrocarbon resources in the subsurface is normally the government, but could be 
the land-owner, or another company or individual. This is so in the USA: however, elsewhere it is 
assumed that the ownership is vested in the Government. Frequently, government is represented 
by a national oil company (NOC), which may or may not have the technical capability to operate 
independently. 

The production of hydrocarbons is a capital-intensive process, which may generate substantial 
revenues over a long period of time. Government and company have a common interest in this 
revenue potential. Government is entrusted with the development of national resources and 
expected to maximize the economic benefit to its citizens. 
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For example, the benefit may include, taxation, industrial expansion, infrastructure, training and 
employment, etc. Also, the company has responsibility for management of resources in the form 
of technology, skilled employees and investment capital. 

Shareholders, who provide the risk capital, expect a reasonable return. Government has power 
because they have ownership of hydrocarbons in the ground. On the other hand, government is 
dependent on the industry for technology and capital to facilitate efficient production. There are 
competing claims for companies’ exploration budgets. Government must therefore moderate 
expectation if they wish to attract attention and investment. 

Over the last century, licensing procedures and formats have evolved, providing a formal basis for 
the relationship between company and government and a framework for technical responsibilities 
and the distribution of benefits. In some way, these reflect changing views on oil price, local 
geology, economics and politics, and variation in the balance of influence between hydrocarbon 
companies and government. 

The following issues relate to most licensing systems: 

i) Definition of license area 
ii) Allocation procedure, to determine which companies are awarded licenses 
iii) Mechanism for dividing financial benefits between government and company 
iv) Technical and environmental requirements and constraints 
v) Ownership of produced oil and gas 
vi) Investment risk 
vii) Participation 

 

I) DEFINITION OF LICENSE AREA 
Legally, before drilling activity starts, a company should have a license to produce from that 
specific area. It is the responsibility of a company to clarify international boundary issues, before 
committing such expenditure.  

A license normally relates to a specific geographical area, defined by coordinates, maps or physical 
markers. Extension of established land-based cartography to the offshore may lead to inaccuracy, 
which can be problematic, particularly in situations where subsurface resources approach or 
overlap license boundaries.  

The size and definition of individual license blocks depend on a wide range of issues. In the past, 
several “old style concessions” were awarded covering most of the land area of whole countries, 
to encourage exploration.  

In contrast, onshore licenses in more densely populated countries or in a more competitive 
situation may be as small as a few, or even less than one square kilometer, with boundaries 
reflecting land ownership patterns.  

Offshore blocks are likely to be based on arcs of latitude and longitude and extending to a few 
hundred or several thousand square kilometers, depending on availability and perceived 
prospectivity (the potential of an area to yield valuable minerals). 
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A license, which permits seismic and other geophysical investigation (but not deep drilling or 
production) may be non-specific in terms of boundary. For example, a license could permit such 
activity in areas, which are not covered by Production Licenses. This enables oil companies and 
geophysical companies to identify new prospective areas. 

In many modern licensing systems, a proportion of each license area must be surrendered after 
pre-determined period(s), unless field development has been initiated. This procedure is known as 
relinquishment, and encourages rapid and efficient exploration. 

 

II) ALLOCATION PROCEDURE,  TO DETERMINE WHICH COMPANIES ARE AWARDED LICENSES 
Licenses may be allocated by competitive, financial bidding (auction), or by some form of 
discretionary process, involving government selection. Auction is common in the USA and is a 
formal requirement for the allocation of offshore Federal areas. 

In an auction, the license is awarded to the highest bidder, based on one or any combination of: 

 An up-front payment (bonus bid)  
 A percentage of revenue (royalty bid) 
 Profits (net profit share) 

Commonly, several blocks are offered to the industry at the same time to create wider interest 
and to generate a competitive environment. In some cases, a bonus payment up-front, is added to 
exploration risk, this favors larger companies. 

Discretionary allocation implies that government has the authority to make choices. In a sense, 
this may be another form of competitive bidding (or auction), where the criteria may be technical 
or political, rather than simply financial. The following are some of the criteria, on which this 
process may be based. Such information may be published or may be kept confidential: 

 Work program (seismic, drilling, etc.) proposed for the block 
 Performance of the applicant on previous licenses 
 Contribution of the applicant to the local economy 
 Willingness of applicant to co-operate with national oil company 
 Nationality of the applicant 

The discretionary system gives more control to government, and this may be used beneficially, to 
maximize subsurface information, to promote rapid development or to involve a wide range of 
participating companies, etc.  

On the other hand, the discretionary system might be used to exclude foreign companies or to 
support specific political ideology. It is a more flexible system, which is less objective and therefore 
more vulnerable to inefficient bureaucracy or corruption. As with the auction process, the national 
interest is best served by a competitive environment, which can be stimulated by offering a range 
of prospective blocks.  
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III) MECHANISM FOR DIVIDING FINANCIAL BENEFITS BETWEEN GOVERNMENT AND COMPANY 
The license defines the framework of the financial agreement between the company and the 
government. Many different financial structures seem to exist, but much of the apparent diversity 
is trivial. All systems operate primarily to provide a mathematical algorithm for splitting the 
project revenue between the government and the company. Licenses commonly include: 

 

Rent (ground lease) Regular (annual) payment, possibly per unit area and increasing 
over time 

Bonus (signature bonus) A once-in-a-lifetime, up-front payment 

Royalty Proportion of Revenue paid to owner (historically the king). 
Sometimes taken in kind (as oil or gas) 

 

A license contract may incorporate all relevant, financial elements, as a fixed contract over the 
project life, or may function in association with a wider and separate system of taxation, which 
may change over time. 

 

 IV) TECHNICAL AND ENVIRONMENTAL REQUIREMENTS AND CONSTRAINTS 
Historically, some licenses authorized not only exploration, but also the exploitation of any 
subsurface discoveries, without further reference to government. Usually, it is more likely that the 
license sanctions exploration, but that subsequent development requires separate approval, based 
on plans submitted following an investment decision.  

 

V) OWNERSHIP OF PRODUCED OIL AND GAS 
Ownership and control of oil resources have been a major source of disagreement in many 
instances. Certain theories have evolved over time, to ascertain who owns and controls 
hydrocarbon resources.  

 Ownership of oil and gas properties is a dominant topic in any discussion of hydrocarbon, 
because it defines the extent of interest and rights that any person, individual or body has 
in the resources 

 Ownership of the produced oil and gas may be regarded as a sign of weakness by some 
governments  

Some license agreements, stipulate that government has control over disposal handling and 
placement in the market of the produced hydrocarbons. 

On the other hand, government are not always able to access the market. Usually, large integrated 
companies, which control the market, usually have control over produced oil, to guarantee 
feedstock for their downstream operations. Generally, expansion of SPOT trade has reduced the 
significance of this issue for companies and made it easier for government to sell their owned 
share of the production. 
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VI) INVESTMENT RISK 
Hydrocarbon upstream is a high-risk business. As a reminder, in the oil and gas industry upstream 
is a term for the exploration and production stages. It is the first stage in hydrocarbon production.  

Upstream is followed by the midstream and downstream stages. Midstream is a term used to 
describe activities that include the pre-refinery processing, storing, transporting and marketing of 
oil, natural gas, and natural gas liquids. Downstream operations are phases regarding oil and gas 
that happen after the production phase, through to the point of sale. 

Particularly, exploration investment carries a 75% probability of failure. Most licensing systems 
require the company to carry risk through to discovery. The standard concession or license then 
confers to the company the right to exploit any discovery for its own benefit (subject to any 
royalties and taxes). 

Where government equity (ownership) is a factor, this may be represented in an agreement by a 
formal “carried interest”. Economic discovery then triggers government ownership at a specified 
level and may or may not permit the company to reclaim exploration expenditure from future 
revenue. Future costs and benefits are then shared in proportion to ownership. 

Alternatively, where government equity is 100%, the company is providing a service and taking 
exploration risk is part of the arrangement. Discovery earns the company a pre-determined fee 
and probably the rights to field development (and further fees). 

 

VII) PARTICIPATION AND LICENSING AND OPERATING AGREEMENT 
As federal regulations and statutes change constantly, this section is just an overview of some 
example terms, and should not be interpreted as a legal opinion.  

An operating agreement is a necessary component to any hydrocarbon deal, because several 
entities could share the cost and revenues associated with an oil and gas lease. Some examples 
clauses in an operating agreement (OA) could be: 

 Cost and Revenue Sharing: Identify the working interest (WI) and net revenue interest 
(NRI) for each party. The working interest (WI) of players is their fractional share of 100% 
of the costs, and the net revenue interest (NRI) of the players is their fractional share of 
100% of the revenues. These concepts might be different for land and legal departments.   

 Non-Consent Clause: When all the parties do not consent to a proposed job, a provision of 
the OA should specify how the costs and revenues are to be shared if the job is 
undertaken 

 Accounting Procedures: The accounting procedure to be used should address how direct 
costs, overhead, and pricing of material purchases, transfer, and dispositions will be 
handled 

Also, there are a several licensing agreements which have been applied in the hydrocarbon 
industry. The most common are: 
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i. First Style Concession 
ii. Production License (Current Concession) 

iii. Production Sharing Agreement / Joint Venture 
iv. Service Contract 

 

i) First Style Concession 

A concession is an arrangement between a government and a company, whereby the produced oil 
and gas becomes the property of the company and the government receives various payments, in 
the form of royalties, taxes, etc. 

The original style concessions, were characterized by large areas, long time periods and 
managerial freedom. They did not include any provision for relinquishment and the company had 
considerable managerial freedom to explore, and to exploit discoveries, with minimal interference 
from government. This type of agreement was inequitable and passed excessive control to the 
company. They were gradually replaced by production Licenses and by various forms of direct 
government involvement. 

 

ii) Production License (Current Concession) 

Modern production licenses (current concessions) offer more control to government. Prospective 
areas are divided into many small blocks to increase competition and to reduce government 
dependence on any single company. Blocks are subject to relinquishment to encourage 
development. Licenses relate to shorter time periods. 

Companies must compete for licenses on financial or technical basis. Development plans are 
subject to government approval. Revenues are subject to realistic levels of taxation. 

  

iii) Production Sharing Agreement (PSA) / Joint Venture 

A PSA is based on the principle that produced hydrocarbon is shared, or split between the 
company and government or its National Oil Company (NOC) in agreed proportions. Approved 
expenditure may be reclaimed from part of production, designated as “Cost Oil.” This is a portion 
of produced oil that the operator applies on an annual basis to recover defined costs specified by a 
PSA.  

The remaining part for sharing is called “Profit Oil” and it means the amount of production, after 
deducting cost oil production allocated to costs and expenses that would be divided between the 
participating parties and the host government under a PSA. The company may also be liable for-
profit tax on its share of Profit Oil.  

In some cases, the company and the NOC form a separate company for the purpose of 
development. This arrangement is a form of Joint Venture. In principle, the elements of a PSA 
agreement are expected to be constant for the duration of the project. 
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iv) Service Contract 

In a service agreement, the company receives no equity in the project. All components, including 
produced oil and gas belong to the state (through the NOC). The company receives a fee for 
exploration and production services and may have an opportunity to purchase the production. 

 

e) Hydrocarbon Development 

Government may take an active interest in various aspects of petroleum development. Rules, 
requirements, procedures and constraints vary between governments and over time. The 
following are important aspects of this interest: 

i. Engineering quality 
ii. Environmental impact 

iii. Field Development, Depletion, and Reserves Production Plan 
iv. Flaring of gas 
v. Homologation, Unitization and Pooling 

vi. Decommissioning 

 

I) ENGINEERING QUALITY 
Pre-1900, the industry was subject to few constraints. Wells were often drilled without casing and 
“rule of capture” encouraged excessive rates of production. Reservoir dynamics was poorly 
understood, recovery was suboptimal and pollution of both the surface and the subsurface was a 
regular occurrence. 

In the United States, laws concerning the casing and plugging of wells were introduced in the 
principal oil producing states between 1877 and 1912. Revisions of antipollution statutes followed. 

Technology and understanding evolved over time. Companies invested in Research and 
Development to improve profitability and gain competitive advantage. They also learn from 
experience and significant events may generate significant change. The collapse of oil price in 1986 
triggered a range of cost-saving changes, including increased standardization and co-operation. 

The Piper Alpha disaster in 1988 revolutionized attitude to safety offshore. The disaster, explosion 
and sinking of the Piper Alpha oil platform in the North Sea killed 167 people. Thereafter, 
hydrocarbon companies are required to follow “good oilfield practice”. Good oilfield practice is a 
comparative test, which uses successful companies and projects as a (moving] target for new 
developments.  
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FIGURE 73 GOOD OILFIELD PRACTICES 

 

II) ENVIRONMENTAL IMPACT 
Pollution and other forms of environmental damage are common by-products of most industrial 
activity and classified by economists as “externalities” (implying zero financial implications to the 
business). In the absence of effective penalties, the avoidance of pollution increases operating cost 
and is likely to reduce, rather than to enhance profitability. Therefore, there is no direct, economic 
incentive for a profit maximizing organization to think about pollution. It is consequently necessary 
for government to build a framework of legislation for environmental protection. 

Historically, the petroleum industry has been responsible for a range of environmental damage, 
resulting among others from tanker disasters, systematic disposal of saline and oily water, flaring 
of gas and dumping of cuttings.  

Environmental legislation is now more widespread and companies are more likely to be 
prosecuted for causing environmental damage. Large international companies are increasingly 
expected to maintain a high standard of environmental awareness, even when operating in 
countries, where relevant legislation does not exist. 

Currently there is a growing interest in environmental issues and increased perception of the 
industry to this topic. 
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III) FIELD DEVELOPMENT, DEPLETION, AND RESERVES PRODUCTION PLAN 
These are the strategies that cover from the exploration and appraisal-well drilling phase to the 
abandonment phase of the asset. The plan is regularly reevaluated to optimize field production 
performance, so that it maximizes the asset value over the full life-cycle of the field/reservoir.  

The field development decision is important to company and to government. It is a time, when the 
company makes a large investment, which may have long-term implications. The company must 
be aware of all constraints and regulations at this time, so that these may be integrated into the 
development plan and into the economic evaluation.  

The process of development approval is linked to government policy on resource management, 
since it is an opportunity to incorporate policy issues with minimal disruption to project 
economics.  

Changing the rules after the investment decision is more expensive and reduces financial benefit 
to all participants. Issues here may include: 

 Technical standards 
 Environmental impact 
 Flaring of gas 
 Use of existing infrastructure 
 Limitation on rates of production 
 Unitization 
 etc. 

The document prepared by the company in support of its investment plans is typically called the 
Field Development Plan (FDP). The FDP is a comprehensive description of the property and the 
proposed development, including the following: 

1) Field Description  
a) Geology and reservoir description 
b) Hydrocarbons in place 
c) Petrophysics and fluids properties 
d) Proposed EOR/IOR techniques 
e) Reservoir development 
f) Reservoir units and modelling 
g) Seismic and structure 
h) Well performance 

2) Development, Depletion, Plan Reserves, and Production 
a) Collect and validate information and plan to acquire new information 
b) Project planning 
c) Process facilities 
d) Expenditure 
e) Drilling and production facilities 
f) Abandonment 
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3) Field Management 
a) Hydrocarbon transportation and destination 

4) Environmental Impact 

Once development approval is given, there may be an ongoing requirement to keep government 
informed of progress and of any deviation from the FDP. 

 

IV) FLARING OF GAS 
Flaring of associated (casing head) gas is one of the negative images of the hydrocarbon industry. 
It is wasteful, and it is harmful to the environment. It is estimated, that around 3,500 billion cubic 
feet of methane gas is flared worldwide every year, representing almost 5% of world production 
or the equivalent of the total annual gas output of the UK.  

Methane and carbon dioxide (from combustion of methane) are both greenhouse gases, which 
contribute to global warming and may also have harmful impact on the local environment. 

Methane is flared or vented for short periods, in technical situations, such as well testing or 
continuously in situations, where no commercial market is available and where re-injection of the 
gas is technically inappropriate or cost ineffective. Small volume and remote location are common 
factors.  

Gas is expensive to transport, so small volume remote from markets cannot compete 
economically. To the CIF price to be competitive in the nearest suitable market, the price FOB the 
wellhead becomes negative. It is more profitable, therefore to flare than to transport. CIF and FOB 
are international shipping agreements used in the transportation of goods between a buyer and a 
seller.  

 CIF: refers to Cost, Insurance and Freight 
o CIF is considered a more expensive option when buying goods because sellers use 

a forwarder of their choice who may charge the buyer more to increase the profit 
on the transaction  

 FOB: means Free on Board  
o FOB contracts relieve the seller of responsibility once the goods are shipped. After 

the goods have been loaded, they are delivered into the control of the buyer. 
When the voyage begins, the buyer then assumes all liabilities. The buyers can, 
therefore, negotiate a cheaper price for the freight and insurance with a 
forwarder of their choice 

Historically, producing areas such as Middle East and Africa, which are relatively remote from the 
major energy markets, have flared large quantities of methane, whereas USA, Russia, and Western 
Europe, with adjacent markets and extensive pipeline infrastructure have flared much less.  

Improvement in LNG technology and opening of the US market to imported gas will create 
opportunities for flaring reduction in some countries. Further improvements in technology and in 
operating efficiency may also contribute to reductions. 
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Flaring is an economic issue, but it is also an environmental and political issue. The evolution of 
flaring rates over time; therefore, reflect market opportunities plus corporate and government 
attitude. Government attitude to flaring varies. Legislation has existed in parts of the USA for more 
than 100 years and flaring restrictions are enforced in the North Sea. In these areas, companies 
are required to market or recycle gas, when these opportunities contribute to profitability.  

There are, still however several UK projects, which are permitted to flare for economic reasons. In 
the Middle East, where the industry is managed by NOC’s (government), associated gas is now 
used as feedstock for major new petrochemical industries, thereby eliminating an important 
source of flared gas. Elimination of the problem will require co-operation, both within the industry 
and between government and industry. 

 

V) HOMOLOGATION, UNITIZATION AND POOLING 
Given the migratory nature of oil and gas, a hydrocarbon reservoir will often overlap two or more 
license or contract areas. In certain instances, a hydrocarbon reservoir may even span 
international borders. Unitization is the joint development of a hydrocarbon reservoir which 
extends across two or more license or contract areas (if the field is governed by a production 
sharing contract regime) to ensure the efficient production of the reservoir and to maximize the 
economic recovery of hydrocarbon from such licenses of the contract areas. The net effect of this 
is that each license group agrees that the license or contract areas are aggregated as a “unit”, with 
each owner receiving a percentage interest in the unit (“unit interest”).  

Hydrocarbon resources in the subsurface commonly overlap ownership boundaries at the surface. 
These boundaries may relate to private mineral rights or to production licenses and may coincide 
with international borders. The mobility of petroleum implies that reserves may migrate towards a 
production well drilled on the opposite side of a boundary and that production activity on one side 
may interfere with production potential on the other. 

Unitization is the process whereby the spanning reservoir is jointly developed by the interest 
owners in the adjacent contract groups. Joint development of a straddling reservoir is usually 
more economical and efficient than separate developments by the adjacent contract groups. A key 
principle of unitization is that the sharing reservoir is physically developed as if the boundary 
between the contract areas does not exist. 

In most cases the unitized adjacent contract areas are located within a single country, and the 
parties to the Unit Operating Agreement (UUOA) must conduct the unitization process in 
accordance with the applicable laws of that country. In some cases, the reservoir straddles the 
agreed international boundary between two countries or is located within an agreed joint 
development area (where the boundary is not agreed), and in these scenarios the two host 
countries are likely to have different legal regimes for unitization.  

Bi-lateral unitization Treaties or JDAs between governments that have an agreed boundary, or in 
the absence of an agreed boundary have agreed a specific joint development area, overcome the 
problem of different legal regimes by creating a common framework for the cross-border 
unitization. However, notwithstanding the common framework, additional complexities arise 
where the unitization relates to a reservoir that is located across two countries. 
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Pooling is a process, whereby the spacing of wells is controlled, thereby limiting the rate at which 
reserves are depleted. Pool agreements normally specify a minimum distance between a well and 
a license or lease boundary and the maximum number of wells per unit area. Where individual 
properties are smaller than the designated area per well, it becomes necessary for participants to 
share costs and benefits.  

In summary, unitization is the process whereby co-operation between participants takes place at 
the level of the reservoir and therefore involves all participants in the field. In the USA mandatory 
unitization was introduced, firstly for secondary recovery projects and then for primary field 
development. Internationally, where ownership is much more in the control of government, 
unitization has been widely adopted.  

Fully implemented unitization implies that the whole reservoir is developed as a single unit, 
regardless of the number of owners or license holders. Participants are required to create a formal 
ownership group, with an operating agreement and an operator for the field. Pre-existing data is 
shared and used as a basis for planning the field development and determining the allocation of 
ownership to each license or property. 

Additional data may be required, before decisions can be taken. Development of a field as a single 
unit, rather than as a random series of license blocks or properties, should lead to a better project, 
in terms of its engineering and of its economics. The process should lead to optimization of well 
number and spacing, and efficient use of reservoir energy. Development cost should therefore be 
reduced and hydrocarbon recovery maximized. It is common for disagreement to arise with 
respect to ownership and re-determination may occur, once the field is in production and dynamic 
information is available. When ownership is adjusted, historical expenditure and revenue must be 
redistributed.  

 

VI) DECOMMISSIONING 
The decision to terminate a project is an economic one, but normally subject to government 
guidelines and approval. Government interest relates to efficient recovery of reserves and to 
appropriate abandonment of wells and of facilities. 

As a field approaches the end of its economic life, revenue gradually diminishes with declining 
production, and annual net cash flow approaches zero. Therefore, the operator must consider a 
range of factors, which may extend economic production: 

 Incremental reserves may be located inside or outside the established limits of the field. 
These may be developed, tied back to existing facilities and added to existing production 
and revenue 

 Opportunities may exist to reduce operating expenditure (OPEX) 
 Oil price projections may require adjustment, to reflect changing market conditions 
 Royalty payments should be re-negotiated. Royalties, which are based on income (not 

profit) are part of operating expenditure and contribute to early abandonment. 
Government may be prepared to waive or to reduce this form of taxation to increase 
recovery 
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 Sell the project on to another operator. Some companies specialize in managing mature 
fields and government may support such a transfer 

 Once options to extend field life have been investigated and exhausted, a project 
progresses towards abandonment. A range of technical, economic, and legal issues must 
be considered: 

o Companies must abandon individual wells and other facilities according to 
prevailing regulations. The technical problems and costs depend very much on 
location. Onshore, the process may be straightforward and relatively inexpensive. 
Offshore, however, or in remote or environmentally sensitive areas, abandonment 
can be complex and expensive. Offshore, international agreement may prevail 

o The larger the cost of abandonment, the greater its influence on timing. A dollar 
spent tomorrow is better than a dollar spent today. MMUS$100 set aside for 
abandonment can earn interest for another year. This benefit from delayed 
expenditure alleviates the losses, which result from annual OPEX exceeding annual 
revenue. Optimization is achieved by calculating the date, which maximizes 
project NPV. This can never be precise, since the abandonment decision must 
always be taken without knowledge of  next year’s oil price 

o Abandonment expenditure is a form of CAPEX and normally gives rise to a tax 
allowance. Since it is unlikely that there will be any taxable profit on the project in 
the year of abandonment, provision must be made to transfer the allowance. If 
the tax is project-based, the system should allow a carry-back to offset revenues in 
previous years. If the tax is company-based, timing may be dependent on other 
relevant corporate activity 

o Abandonment is a legal commitment on the part of participants in the project. In 
formulating licensing and production policy, government must ensure that the 
national interest is protected 

 If the project has several participants, each is responsible in proportion to 
ownership 

 In the event of a bankruptcy, remaining partners may inherit additional 
responsibility 

 In the event of transfer of ownership, a previous participant may retain 
liability. This is particularly important when a large company sells out to 
smaller companies, towards the end of a project’s life 

 The liability for abandonment is an important issue within a partnership 
and gives rise to issues relating to financial guarantees 

 Once a project has been decommissioned, residual legal liability may 
remain with the partners, if damage or injury is caused by abandoned 
facilities 

 

f) Taxation 

Taxation is a compulsory financial contribution, which is imposed by government to raise revenue. 
This revenue is required to meet the cost of providing centrally funded services, such as defense, 
education, health services etc. Oil and gas industry is an important source of tax income for 
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government, and hydrocarbon companies, being large and profitable, make a significant 
contribution. In some leading, oil-producing countries, such revenue from oil and gas may 
represent as much as 75% of government income. 

Although the primary objective of a tax regime must always be to raise revenue for the state, tax 
can also be used to influence human behavior or decision making. Elements of a tax regime can 
generate incentive or disincentive to invest, either intentionally or accidentally.  

Hydrocarbon revenue tax in some countries has an oil allowance, a volume of tax-free production, 
which is available to each field and is fixed, independently of project size. The allowance is an 
incentive to develop small fields; it is also an incentive to argue that reserves are contained in 
several small, rather than one large reservoir. 

Governments have developed a wide range of mechanisms for raising tax revenue from the 
hydrocarbon industry. For example: 

 Ownership 
 Royalty 
 Corporate tax 
 Constrained disposal 
 Project profit  
 Fixed payment 

The three most common are Ownership, Royalties, and Corporate Tax 

OWNERSHIP 
Ownership of the production process is the simplest mechanism for ensuring that benefit accrues 
to the state. Partial state ownership is a feature of systems where the state gets an interest, either 
because of a carried interest or involvement in a joint venture. 

ROYALTY 
A Royalty is a payment made to the owner of a resource and is normally fixed as part of a license 
agreement. It is a payment, which is normally, directly related to volume or to sales (rather than to 
profit). Royalty associated with petroleum production is payable to government or to the owner of 
relevant mineral rights and is commonly defined as a percentage of production or sales revenue.  

Some royalties are paid on a sliding scale, with the rate being dependent on level of production. 
Some systems allow for royalty to be taken in kind (a percentage of oil, rather than revenue). 
Additional royalties may be payable, when another party, such as a previous license holder or a 
bank, has retained or negotiated a material interest in the project. 

CORPORATE TAX 
Companies are normally taxed on corporate profit, in addition to being taxed on certain specific 
activities, such as oilfield development. Profit, is based on all relevant corporate activity. 
Government normally taxes locally based companies on global activity and foreign companies on 
local activity. Corporate tax is based on the assessed profitability of the company and therefore 
involves aggregation of cash flow from a range of projects and activities. The definitions of 
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revenues and allowable expenditures may or may not be the same as encountered in the other 
elements of taxation in the same country. 

Following tax and profit will be described because hydrocarbon is a high-risk business and 
companies expect to earn above average profits, in return for taking above average, investment 
risks. The discount rate, which a company uses for project screening is indicative of its minimum 
expectation.  

Taxation diverts project cash flow to government, thereby reducing profitability to the company. 
Progressively increasing taxes would eventually reduce project profitability to a point, where the 
company was no longer able to justify investment.  

Economists differentiate profit. “Normal profit” is the surplus of revenue over cost, which is 
required by a company to justify investment. “Economic rent” (rent) is profit beyond normal 
profit. Rent is a suitable target for taxation, since it may be removed, without damaging 
investment strategy.  

Oil is produced, only if an appropriate profit can be earned at the prevailing market price. If the 
price increases, more oil is produced and rent increases. 

The “ideal” tax regime, should remove all economic rent, leaving each company with sufficient of a 
profit to maintain its interest in the business. A bad tax is one, which does not recognize zero rent 
and consequently the profitability would be below what is acceptable to the company.  

A tax regime, which converts a profitable project unprofitable to the company may be damaging 
to the nation’s economy, since valuable resources may remain undeveloped. 

Taxes are sometimes classified as progressive or regressive. A progressive tax is one, which takes a 
higher proportion of profit from highly profitable projects, than from less profitable projects. 
Progressive taxes are more equitable and include systems with fixed allowances and sliding scale 
rates, which increase with profit.  

A regressive tax is one, which takes a higher proportion of profit from less profitable projects and 
may exceed the economic rent. Regressive taxes are inequitable and include systems, which 
include charges, which are fixed or unrelated to profit. All bonus payments, and royalties, which 
are a fixed proportion of revenue are regressive. 
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