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Finger-on-the-pulse

Daniel Johnston

 PAFMJ  -  Summer 2001
A two and a half day “Roundtable” discussion of petroleum fiscal systems and production sharing contracts was held in late June in Phuket, Thailand. This event was similar to one held in Langkawi Island, Malaysia last year. These events provide an excellent opportunity to get a finger on the pulse of what is happening around the world. Typically about 15 governments are represented and about a dozen oil companies. 

The Concept of Greed

There is still a prevailing belief among some oil company personnel that most governments are greedy and that terms are too tough in many countries. This belief creates a poisonous attitude that is often impossible to conceal. It always surfaces in a setting like this which will typically elicit responses similar to the one made by one of the representative of Pertamina the Indonesian National Oil Company: 

“We signed nearly 20 contracts last year.”

Figure 1 illustrates a situation where a company invites tenders for goods and  services. In this example 3 service companies respond and assuming they are all technically competent and capable of providing these goods and services then the choice is a simple one. The lowest bid is the winning bid. This is the market place at work—free enterprise.

It is this mechanism that ensures that the government too will ultimately pay less when an oil company is reimbursed for costs incurred.  

Governments do the same thing when tendering licenses for exploration rights. They award licenses to the highest bidder assuming the bidders are technically and financially qualified. It is difficult to find any difference between oil companies procuring goods and services and governments awarding exploration rights. 

Oil company personnel often argue that there is a huge difference between these two examples because of the cold, harsh specter of risk associated with exploration—as if service companies do not experience risk.  

I don’t agree. In the early 1990s the day rates for  3rd Generation North Sea Semisubmersible drilling rigs was down around $30,000/day. This is a good barometer for many other services associated with international exploration. Service companies were suffering. Considering it takes  $200 to 250 million dollars to build these rigs the kind of day rate that would justify such an investment is about 6 times higher. A common and fairly useful rule-of-thumb states that it takes about $1,000 day rate for every million in construction cost. If the drilling companies had predicted the downturn in the early 1990s there would have been fewer semis built. But they didn’t know. They had to take their chances. Some win. Some lose. Seems pretty risky. 

Andrew Jupiter, the Permanent Secretary from Trinidad & Tobago explained their deepwater licensing efforts and fiscal design. At one point they launched an effort to design and structure terms according to their deepwater environment and conditions. In fact a special group was organized to research and design, but the group was ultimately disbanded. This was because oil companies were making proposals much more robust than expected. The government essentially decided to evaluate all the proposals and take the best ones--sounds familiar. 

This is not to say that “greed” does not exist. An interesting example was proposed by one delegate. A country awarded offshore exploration rights in the  early 1980s for signature bonuses totaling $156 MM (or so). Unfortunately, the government ultimately would not allow the companies to actually fulfill their drilling obligations. So the government would not allow the companies to either drill or  recoup the bonuses.  Does this make your blood boil? It took the resulting dispute over 19 years to finally work it’s way up to the US Supreme Court. The companies’ won this final appeal – but not before they lost on important round in a Federal Appeals Court. This story is oversimplified here surely, BUT, let’s face it; something is wrong here. 

 
Government Take

While Government Take statistics provides important information still discussed extensively in industry literature, confusion persists. The term “Government Take” in these conferences, populated by experienced people, gets used many different ways. This is 2001! And of course other terms are used as well: “State Take”, “Tax Take”, “Fiscal Take”,  and “Government Take of the Profit”. Government Take as a statistic has strengths and weaknesses.   

The competition is heavy for exploration acreage and projects around the world and this must be frustrating for many companies. 

A few years ago I worked with a government who received an extremely aggressive bid for a block from a US oil company. There was little choice but to award the exploration rights to that company but we were shocked at the terms they offered. At Phuket I discussed progress with my client. The company is having a difficult time finding partners. The terms are too tough. Tough terms are not necessarily the direct result of greedy governments. 

So Why Does Indonesia Get Away With Such Tough Terms?

First of all, this is a good question, but Indonesians have had an excellent feel for what the market can bear for many years. And not all Indonesian terms are necessarily tough. Furthermore, the toughness of terms generally measured  by Government Take does not capture everything. It does not ordinarily take into account the relatively generous combination of “ringfencing” and “relinquishment” that adds such an interesting dynamic the way it is configured in Indonesia. 

In Indonesia typically licenses are ringfenced around the license area as a whole. There are no harsh internal ringfences that segregate a discovery from the rest of the acreage. If a discovery is made within the license area then subsequent exploration costs can be cost recovered and tax deducted. With fairly large licenses and liberal relinquishement provisions if a company makes a discovery then subsequent efforts carry almost no risk by most standards around this world. (There is potential for an internal ringfence between oil and gas field developments. Countries usually must do this if there are difference fiscal terms for oil and gas. 

The relinquishment provisions are also fairly liberal. Typical Indonesian relinquishment would require the oil company to relinquish 25% of the original contract area at the end of the first and second exploration phases. Thus if the contractor has made a discovery it has 50% of the original contract area remaining. Many other countries would require relinquishment of all remaining acreage other than development areas or discoveries at the end of the exploration term. Furthermore they would require all development areas to be treated separately—that is they would erect a ringfence around them. 

Indonesian ringfencing/relinquishment is generous by world standards and this does not get captured in the various “Take” statistics.   

Keeping Costs Down

Andrew Jupiter was asked by a delegate from a national oil company:

“Do your deepwater contracts provide incentives for oil companies to keep costs down?”

This is such a common question. The answer was relatively simple. If exploration efforts are unsuccessful the companies recover nothing so the incentives to spend efficiently is great. If a discovery is made and profits are generated then for every dollar saved the companies will keep nearly half. By world standards this is robust. 

This concept was developed in a prior PAFMJ article, (Spring 2000 Vol. 19. No. 1). It is actually fairly difficult to design a fiscal system that actually encourages oil companies to spend more than they would otherwise spend. This would be the ultimate in inefficiency. It called goldplating and the term represents a huge concern of many government personnel.  The subject always comes. So there was quite a stir at the end of one presentation by an oil company executive who said:

“I am really not impressed with Production Sharing Contracts. There is no incentive to be frugal because of 100% cost recovery.”

Unfortunately, the speaker was able to escape unpunished because this remark came at the end of an otherwise excellent speech and on the threshold of a long-awaited lunch. But, the statement caused quite a stir and much subsequent discussion. To claim that PSCs do not provide incentives to be frugal is simply wrong but similar misperceptions continue to circulate. 

Booking Barrels

This subject is still hot and generated lots of discussion: 

· Why do some companies (like Unocal) book “working interest” barrels but most book “entitlement” barrels under PSCs?  Unocal is going to change the way they do it. 

· Some companies will “book” gas used as fuel in operations. Can amount to upwards of 2% or so. Others claim that they do not. 

· Who is booking reserves under the “buybacks” in Iran? How can they do that? 

It looks like Total is booking barrels but indirectly under “Middle Eastern Operations”.

· Companies are often legally bound to report reserves yet some countries do not want any foreign companies “booking barrels” for operations in their country. Big concern. 

· Some companies feel that they can book “royalty” barrels if the government exercises their option to take it’s royalty “in cash” as opposed to “in kind”. 

· In countries where taxes are paid “in lieu” it appears that most companies “gross-up” their actual entitlement as if they had paid taxes directly. This allows them to book more barrels. 

Taxes in Lieu

There are numerous countries where income taxes are imbedded in the government share of profit oil (Philippines, Egypt, Syria, Oman, Trinidad & Tobago, for example). Taxes in lieu. The PSC will state that “taxes will be paid for and on behalf of  the Contractor out of the National Oil Company’s share of profit oil”. This can provide stability because if tax rates are increased the Contractor is immune. These are some of  the most stable arrangements in the world. 

While visiting with two government representatives during a quiet coffee break they exclaimed:

“Do you know what that Canadian oil company proposed to us?”

“They wanted us to pay their taxes for them!!”

“Those robbers!”

Yes! They used the word “robbers”! I love these guys. 

I was involved in a similar conversation in one Central Asian Republic last year.  

When I explained that in fact this usually provides some advantages for governments, and that it is rather common, they were stunned. Countries with these taxes in lieu have some of the highest effective royalty rates in the world. 

Indigenous People

I hope it doesn’t sound sterile or arrogant using this term. How about “locals”? Now there is some natural charm to that but sounds a bit too cheap considering how much blood has been shed. The time has come to deal with this in a better way than we have in the past. 

The means by which governments “take”, it is probably fair to say, is a bit more highly evolved than the means by which government disburse. Citizens of this world are no longer as passive about this as they once were. Extreme examples of problems are found nearly everywhere: 

· Colombia – where “Vacuna de la Gurilla” (Guerilla Vaccine) is illegal

But how are companies to deal with the “locals”?

· Ecuador –  The Uwa tribe has threatened to commit mass suicide!  

· Nigeria – Where there has been so much heart break. The execution of Ken Sarowiwo. The Ogoni people are angry. They aren’t the only ones. 

The government is concerned with how to disburse funds yet not increase inflation.

The “locals” say: “Just give us the money.” 

The government worries:  “Who do we give it to? Will the Chief disburse any of this? 

· Papua New Guinea, Indonesia, The Former Soviet Union, California, Venezuela, Angola, Myanmar    

Which System is Best?

For all practical purposes there are two main systems around the world: Royalty/Tax systems or Production Sharing Systems. Debate continues about the virtues of both, yet the similarities are overwhelming from an economic, accounting and financial, point of view which perhaps means (some of us believe) that the choice of system may not be such a critical issue.

Regardless of this, PSCs have become the fiscal system of choice for most countries. Yet, it is significant that recently (2000) Algeria has turned away from PSCs and has begun using a royalty/tax  arrangement. And, Saudi Arabia is now negotiating three huge arrangements that supposedly will be structured along the basis of a royalty/tax system. It will not be that simple of course because these deals are so huge (ranging from upstream to way-downstream). These are difficult to negotiate. Numerous precedents may have to be established and this is always dangerous for big-dollar contracts. And to refer to these as “big-dollar” is one monstrous understatement. 

Imagine a contract that could involve the equivalent of say 1 billion BBLS of oil or crude oil equivalent (say 6 TCF of gas or so). These are not large by Saudi standards—I am just trying to make a point. If we assume an average price of $25/BOE then gross revenues over the life of a project would be on the order of $25 billion. Now, if total full-cycle costs (CAPEX and OPEX) relative to gross revenues are on the order of 12% (or $3.00/BOE) then total economic profits are $22 billion. Then every single percentage point of “Take” (either Government Take or Cotractor Take) comes to $220 million. The difference between an “Indonesian/Malaysian” Government Take of say 85% or so and say an Iranian “Buy-back” type contract with Government Take on the order of 93+% would represent roughly $1.76 billion. Don’t want to leave too much of that on the table!

Wait a minute--are we being fair? Well, perhaps it is not entirely appropriate to compare unsigned exploration contracts (although I use the term “exploration” here loosely) in Saudi Arabia with the buybacks in Iran. But, the point is, there is a lot at stake. And there are some amazing similarities between these contracts (and many others). And there is more than a billion barrels involved. 

Finger on the Pulse

These gatherings provide an excellent forum for discussing key concerns of both oil companies and governments. Oil companies are frustrated. These frustrations erupt in various ways but mostly with accusations that governments are too greedy and/or that governments never take into account “risk”. I believe the accusations of greed are rather pathetic and usually misplaced. To claim that governments are not aware of risk is way off the mark. It is not fair  as a broad generalization. The numerous examples of the means by which governments directly accommodate risk include: royalties, cost recovery limits, ringfencing, relinquishment, government participation as well as the choice of block size. This subject alone will probably justify a separate column. Something to look forward to!

The discussions also indicate that the science of fiscal system analysis and design is evolving but perhaps substantially behind some of the more highly evolved sciences such as petroleum engineering and even geology. Geologists rarely agree but at least they can communicate with eachother. The combination of misperceptions and diverse non-standard terminology, frustrations and suspicion creates enough confusion to keep a 2½ –day conference exciting from start to finish.  


Government Take – Not a Perfect Statistic

Daniel Johnston

 PAFMJ  -  Summer 2002

The time seems appropriate to reflect on the status of the science of petroleum fiscal system analysis and design and the role of the Petroleum Accounting and Financial Management Journal (PAFMJ). The Journal has published 15 articles or columns of mine on the subject over the past 9 years. I find it somewhat horrifying to see how much I repeat myself, never-the-less, a number of new concepts were developed and the PAFMJ deserves credit for helping advance the science. We have made progress over the past decade. Among other things, people are better able to communicate. 

The fact that there is so much repetition indicates in-part the embryonic nature of the science. People havn’t always been able to communicate comfortably on the subject. Most of the repetition is focused on the concept of Government take. And as I write this column it is extremely difficult for me to refrain from defining the term yet again. 

The take concept is the focus of criticism now and then. And I intend to level additional criticism although it won’t be the first time. Both strengths and weaknesses were first discussed in the Summer 1998 issue of the PAFMJ (Volume 17 #2, page 52). They were discussed again in the Summer 2001 issue (Volume 20 #2, page 120) where I illustrated how the harsh Indonesian Government take of over 85% was partially justified by the combination of block size, relinquishment and ringfencing provisions and the “savings index” (first published and discussed in the PAFMJ, Spring 2000, Volume 19 #1, page 8). 

There are other weaknesses too of course. One of the biggest complaints is the lack of standardization of terminology particularly with the take statistics. This is what prompted me to include a fairly exhaustive list of  similar and competing terms in the PAFMJ first in the Summer of 1996 (Volume 15 #2, page 59) and again with some additions two years later (Summer 1998, Volume 17 #2, page 54). 

Some feel that too much attention is placed on this metric. Or they feel that while there is some importance, it is minor. For example: 

“International petroleum economist Daniel Johnston refers to the IOC’s share of the revenue as the IOC's ‘Access to Gross Revenue’, and he refers to the Host Government's share of the revenue as the ‘Effective Royalty Rate’.

Daniel Johnston refers to the IOC's share of the profit as the ‘Contractor Take’ (also referred to by others as the ‘IOC Take’ or the ‘Company Take’).  He refers to the Host Government's share of the profits as the "Government Take" (also referred to by others as the "State Take").
.   .   .   .   .

While most HGCs are from 50 to 200 pages in length (and the associated petroleum legislation, petroleum regulations, foreign investment laws and other elements of the applicable UPR often are even more voluminous), normally only four to eight pages of an HGC, in addition to pertinent provisions of the tax code, are devoted to the fiscal terms pertaining to the ‘revenue splits’ and ‘profit splits’. The balance of the HGC, and/or the associated pertinent legislation, describes the remainder of the relationship between the Host Government and the IOC.  Indeed, there is vastly more at issue in each UPR than the ‘revenue split’ and the ‘profit split’.”  

From: “WHITE PAPER A Proposal for Annotated Upstream Petroleum Regime Model Form Provisions” Commissioned by the Organization of American States' SLA/OAS – CIDA Project: "International Business Transactions in the Americas:  Legal Harmonization and Bijuralism" F. Alexander, February 26, 2002

[UPR = Upstream Petroleum Regimes, IOC = International Oil Company, HGC = Host Government Contract]

I do not agree with much of the theme developed above. First of all, if parties to a potential contract (HGC) cannot agree on the appropriate “revenue split” and or “profit split” if that is what you want to call it, then there is no need for crafting or negotiating all that other contract language. There is no deal. And as discussed in the PAFMJ (Summer  1999, Volume 18 #2, page 138) there is a balance between prospectivity and fiscal terms that includes among many things the “profit split” and “revenue split”.  It is not easy finding the proper balance. The exercise involves geophysicists, geologists, petrophysicists, engineers, economists, lawyers, accountants and financial types and space-age technology. Nothing trivial about that. 

The attitude reflected above reminds me of a project I worked on three years ago. I was working with Government representatives from a land-locked country—with no oil or gas production. Geological potential was not well understood. Furthermore, no drilling had taken place in nearly 15 years. Costs were expected to be high because all goods and services would have to be mobilized-in from a long way off. There were no indigenous oil-field services of any sort. 

The country had tendered some blocks in an official license round but there was virtually no interest—except for one company. This company was coming to the country for an official visit to submit a bid.  The Government officials and I agreed that a reasonable Government take considering the geology and conditions would be around 50% or possibly even less. This would be consistent with frontier terms around the world and we considered these blocks to be in this category. 

To our surprise the company offered terms that yielded a Government take of around 70%! World average is less than that! These were not world average rocks or conditions—they were worse. The Government representatives had to accept the offer. Their hands were tied. Since then the company has not been able to find partners—the terms are too tough. Governments know that finding partners is part of the service that companies provide—they are in effect raising capital for and on behalf of the Government this way. Unfortunately, this company blundered. But the company had a  good contract with round 200 pages of well-crafted contract language. It just had a bad deal. Now, both parties suffer. 

In defense of economists, accountants and financial analysts/advisors who deal with petroleum contracts and negotiations I believe it is fair to say that few if any confine their analysis of a contract to just “four to eight pages”. Most of us read the whole contract. Sometimes there is some debate about various contract elements and just what constitutes an economic or financial issue and what the implications are. Of the four elements in the Indonesian PSC mentioned above, some are purely financial but others may not be considered to be so “pure”. Yet, their combined effect is certainly financial. 

There are numerous other examples: a contract may have a dispute resolution clause that provides for binding international arbitration, in English, in a third-party country, under a recognized convention such as the Paris Convention or equivalent, to which the host Government is a signatory with Parliamentary ratification.  Or the contract may not have an “Arbitration clause”. Is this a financial issue? I believe it is. It makes a difference. There are many other similar issues. 

I believe the Government take statistic suffers from both under-use and over-use. When people are unaware of the weaknesses (and I believe few are intimate with all the weaknesses associated with the “take” statistics) then over-use is extremely likely. To focus only on weaknesses is perhaps a bit narrow. But it is fun, so here is more discussion on the subject: 

· It does not explain “how” the Government “takes”.  It doesn’t adequately capture the effect of: 

(   Signature bonuses  

(   Ringfencing provisions 

(   Front-end loading
(   Reserve/lifting entitlements and “ownership” 

(   Work program provisions

(   Crypto taxes 

(   Time value of money 
· It’s macroeconomic scope is too narrow   

· It is not relevant in some important situations 

Does not explain “how” the Government “takes”   

This aspect has been fairly adequately developed, particularly in the PAFMJ (Summer 1998, Volume 17 #2, page 52 and Summer 2001, Volume 20 #2, page 120) where the concept of Crypto taxes, Effective Royalty Rate (ERR) and others were first developed. Companion statistics and other information provide much of this. The ERR is one of the best. Figure 1 captures some of the additional context within which the take statistics fit. Take statistics are simply not stand-alone.

It’s macroeconomic scope is too narrow   

Ordinary measures of Government take throughout the 1990s made the United Kingdom government appear rather crazy and irresponsible. And while this reasoning has natural logical appeal, it is founded on a weakness of the take statistic. It is not able to measure everything that matters to a Government. The “gross benefits” to the UK Government go way beyond direct tax revenues and royalties received from the upstream sector of the petroleum industry. The economic impact of the industrial hyperactivity in the UK sector of the North Sea, a direct result of the “lenient” terms of the 1990s, is difficult to measure. Furthermore, the activity in the UK started in the late 1980s and early 1990s when the UK Government dropped the ringfence for the 75% PRT before Government take, as it is ordinarily measured, was drastically reduced (see Table 1). The UK offshore became the most active offshore province in the world. Reducing the Government take in the following years has managed to sustain that boom. Activity and employment in the British petroleum sector is healthy and robust. How do we measure the benefits of that? Not with Government take.  









It is not relevant in some important situations 

The Government take statistic is almost totally meaningless in some of the extremely important Middle Eastern countries. In the “buy-backs” in Iran where the contracts focus on existing, well-known oil and gas fields the take statistics are rarely mentioned. Depending on oil prices and various other things the Government take may be from 95 to 97% with these buy-backs. This sounds harsh but that may or may not be the case depending on the potential internal rate of return that can be achieved. The risks are low relative to the harsh cold risks associated with exploration. When exploration risk is missing, Government take statistics move away from center stage. Discussions focus on internal rate of return (IRR). This is also true of the proposed Operating Service Agreement (OSA) in Kuwait for field rehabilitation and for the three massive projects contemplated in Saudi Arabia under the Gas Initiative tendered in December, 2000 when 10 foreign oil companies were invited to express an interest in bidding. 

In presentations last year to the Kuwait Parliament the Government take for the proposed OSA was quoted at 98% and this was subsequently published in Kuwait newspapers. What was not published was that the statistic represented a “discounted” figure. Government share of “discounted cash flow” discounted at 5% was estimated at 98%. Government take statistics are usually quoted “undiscounted”. Government take always goes up when present value discounting is factored-in. Five percent (5%) discounting is not so much though.  Yet, some Parliamentarians in Kuwait believe the proposed terms grant potential foreign contractors too high an IRR. Some Kuwaiti’s point to the kind of returns their Government’s investments obtain in the West and ask: “Why then should Westerners get a higher IRR for their investments in Kuwait?”  Similar discussions are taking place in Saudi Arabia. 

With low-risk projects this is where negotiations focus and it is appropriate. There is a lot at stake. What would be a reasonable rate of return for a relatively well-defined, low-risk project where a company can put from $5 to 20 billion to work? Should the companies be allowed an IRR that is equal to or greater than their corporate cost of capital? Should companies be allowed an IRR that is greater than the IRR they receive for their exploration efforts? Most people agree that IRR for exploration generally speaking is not robust (as we discussed in my last column). Most too agree that returns (or rather potential returns) should be lower where risk is lower.  These are complex issues. These are the central issues now in Saudi Arabia and Kuwait and with any Government contemplating tendering “non-exploration” contracts. And, these are the key issues where negotiations have stalled in Saudi Arabia. The Kingdom is contemplating rates of return of around 8-10% consistent with water and power projects in the Gulf and in Europe. The IOCs are reportedly demanding assured IRRs for the integrated projects as-a-whole.  And some targeted IRRs quoted by the oil companies are as high as 15-20%. This is unrealistic. What is realistic though is that the negotiations are properly focused. Government take has little meaning here. 




































Examination of the imperfections associated with the Government take metric provides important insight. Using any metric like this is more meaningful if both the strength and weaknesses are understood.  Furthermore, it is not intended to serve as a stand-alone statistic. 
While it is appropriate to discuss, measure and negotiate using IRR with development or rehabilitation projects, it is not appropriate for exploration projects.  It is impossible to predetermine an appropriate internal rate of return for any given exploration project. This was discussed in my last column, particularly “Example 2: Bidding Terms” (Volume 21 #1, page 79). When it comes to exploration projects, Government take is extremely important. And it is a function of prospectivity—there must be a balance. Heavy science goes into determining that balance, ranging from geoscience to political science. 

If a balance can be determined and negotiators can agree upon basic terms, then a deal can be struck. A lot goes into this. There is important work to be done sorting out the other contract terms and language to ensure the document represents the deal as accurately as possible. Nothing trivial about any aspect of this process. 

 The Bidding Dilemma — A Twenty-Year Retrospective

Daniel Johnston

PAFMJ  -  Spring 2002

Updated October, 2004

International petroleum exploration is extremely challenging these days. While the amount of exploration acreage available worldwide has more than tripled in the past 15 years, there are also more companies seeking opportunities than ever before. From the point of view of most governments this a healthy environment.  But it has not been healthy for most companies. For the past two decades the exploration end of the business has been notoriously unprofitable. Part of the reason is that fiscal terms are so onerous in most countries. This is because the industry has been plagued by chronic over-bidding that has shaped the market for exploration acreage and projects. Bidding and/or negotiations in the industry have been strongly influenced by both increased competition and over-optimistic estimates of:  oil prices,  costs,  prospect sizes, and success ratios. 

Post mortem analysis 

Post mortem analysis of exploration portfolios of the 1980s and 1990s shows consistently over-optimist estimates of two key variables: prospect sizes and success ratios. For example, for any portfolio of prospects there should be an average prospect size and there should be an associated average probability of success. Let’s assume we are performing an analysis of the results of 10-years of exploration during which 100 prospects were drilled. Let’s assume further that the average size of the prospects was 90 MMBBLS and the estimated probability of success was on average 20%. Then if we evaluate the actual discoveries that resulted from the 100 prospects drilled there should have been roughly 20 discoveries and 1.8 billion barrels of reserves discovered (an average size of 90 MMBBLS each). However, typically and consistently the results of a post mortem analysis like this for the 1980s and 1990s are substantially less exciting than expectations. Actual success ratios are lower and the average discovery is smaller than expected. 

Unfortunately these over-expectations provided the basis for numerous bids and negotiations during the last two decades. This cannot help but result in over-bidding and ultimately, loss of value. 

“All in all, such exploration for new giant fields destroyed value rather than creating it in the 1980s and early 1990s. 

Exploration, as a corporate function, lost credibility.” 

(Rose, 1999). 

A McKinsey & Company report estimated for the petroleum industry:

  “$400 billion value destruction over the 1980s” 

     (Conn and White, 1994)
Most of this loss was from exploration. Similar conclusions exist for the bonus bidding in the US Federal Offshore.

“In 1970 after about a decade and a half playing this gambling game, the estimate was that bidders were over $4 billion in “deficit”. After about three decades, our estimate is that bidders are about $48 billion behind.” 

(Lohrenz and Dougherty 1983) 

This $48 billion estimated deficit  is interesting considering cumulative bonuses for the U.S. OCS were only $47 billion by 1983. The statement by Lohrenz and Dougherty would imply that any bonus was an overbid. And this conclusion is shared by others.  

“U. S. OCS Operators in the hole by $70-80 billion.”

 (Warren, 1989)
Cumulative bonuses for the U.S. OCS were only $55 billion in 1989 so even a “zero” bid would presumably have been too high. 

Additional analysis of the Gulf of Mexico—studies done through 1982 (before the U.S. Minerals Management Service went “area-wide”) indicated that:

“The average block had three bidders and the average winning bid was $8 million. The second highest bid averaged 3.2 million and the lowest bid was $1.4 million.”  (Warren, 1989)  

It is extremely common in bonus bidding situations that the highest bid is about two times greater than the next highest bid. Almost all the literature dealing with bidding performance like that outlined above will refer to the highest bid as an over-bid. Typically too, the amount of over-bidding quoted in the literature will correspond to the difference between the highest bid and the next highest bid (the money left-on-the-table). In my opinion it is more likely that, in situations where there are multiple bids, the highest bid is not the only over-bid. 

A classic example would be a single bid of $5 MM. This is considered an over-bid of $ 5 MM relative to zero. Why zero? What is the magic in that? The real value, considering prospectivity, oil prices and fiscal terms could have been less than zero. Let’s face it, if royalties and taxes are too high relative to the geopotential of a province, then even “no bonus” (zero) is too high. 


Oil Price Estimates

Our industry has been dramatically overestimating oil prices for the past 20 years. This alone provides a substantial bias. Figure 1 is a common type of illustration of actual versus expected prices over the years. Expectations have not matched reality. Unfortunately expectations are what drive competitive bidding—not reality. 


Cost and Timing Estimates 

In my experience, over-optimism in estimating costs may not be as consistent a problem as others, but it is a problem. Going over-budget seems to happen a lot more often than bringing projects in on time and under budget—particularly with mega-projects and frontier regions. 

The industry has dramatically reduced time requirements to get from discovery to startup and then to peak production. Still, with hindsight we find our estimates to mobilize large-scale exploration efforts and/or development projects into remote provinces were usually overly optimistic.  

Prospect Sizes

Overestimating reserve potential of an un-drilled structure (a “prospect”) is an extremely common problem in the industry. 

“.  .  .  it must be acknowledged that overestimation of prospect reserves is a widespread industry bias that has proved difficult to eliminate (Johns et al., 1998; Alexander and Lohr, 1998; Harper, 1999).” (Rose 2001)

Notice the dates associated with this statement (above). The industry became acutely aware of the problem in the late 1980s and early 1990s. While many company personnel these days  feel that much of the problem has been resolved it is still a problem. One of the main cures is internal peer review and “team” approaches to exploration. Table 1 summarizes the results of studies that evaluated the difference between estimated versus actual reserves. The overestimates ranged from 30% to over 160%. One of the most common explanations for this tendency is that geologists and explorationists “must be optimistic” in order to sell their projects and compete for funds internally. 

	Table 1

Examples of Reserves Prediction Accuracy

	
	Overestimated by:

	Various

Rose, 2001
	30 – 80%

(1)  

	Gulf of Mexico 

Capen, 1992
	100% roughly

	Norway 

8-14th Rounds

(Rose, 2001)
	163% (2) 

	Deepwater

BP-Amoco 

15-year retrospective since early 1990s 

(Harper, 1999)
	122%

	(1)  “Since 1993, most oil companies have acknowledged that their geotechnical staffs persistently overestimate prospect reserves, commonly by about 30% to 80%.” (Rose, 2001).  

(2)  For example, if a company estimated a prospect at 200 MMBBLS but the discovery yields 76 MMBBLS the estimate exceeded reality by  163% [ (200-76)/76]. 

Summarized from: Peter R. Rose, 2001, “Risk Analysis and Management of Petroleum Exploration Ventures” AAPG Methods in Exploration Series,  No. 12 


Success Ratios

Estimating the probability of success (some refer to this as “chance factor”) is an absolutely critical element in exploration risk analysis. And most companies have been making these estimates directly (expected value analysis) or indirectly (gut feel) for decades. Either way though, we have been overestimating and it is killing us. 

“Almost pro forma, explorers use 10 percent to 15 percent for high-risk prospects; in reality, however, most should be 1 percent to 5 percent.” (Forrest, 2002) 

One of the larger oil companies in the mid 1990s decided to implement a new strategy because of the failures of the 1980s and early 1990s. The new exploration strategy was based on a decision to avoid further “high-risk” exploration. No more exploration would be undertaken unless the probability of success was greater than 20%. And the hurdle rate (target rate of return) was set at 15%. Over the next 5 years, over-all exploration success increased to around 45%. But it was acknowledged internally that the 15% target internal rate of return threshold was not being met. In fact the investments were not even obtaining an internal rate of return equal to corporate cost of capital. “Value was not being added”. If value is not being added then it is being eroded. The  5 years of exploration represented hundreds of millions of dollars of investment. There are numerous stories like this. 


Four examples – Perspectives on competitive bidding 

Four independent examples are provided to illustrate key aspects of the development and/or analysis of competitive bidding/negotiations in petroleum exploration. There is almost always a determining factor of some sort including bonus bidding, work program bidding, fiscal terms such as royalties or profit oil spits or combinations of these elements. The variety of means by which Governments allocate licenses is diverse. Examples #1 and #2 illustrate examples of where the art and the science of bidding are put to the test. Example #1 gives an example of pure bonus bidding and how bids are developed in these situations.  Example 2 illustrates a situation where “terms” are the bid item.

Example #3 shows a combination of both bonus and terms as bid items.  Ranking combination bids like these requires both cash flow analysis and risk analysis. Example #4 is a variation on the basic themes developed in Examples 1-3. It provides yet another perspective on over-bidding. 

Example #1   –  Signature Bonus Bidding – Part Art, Part Science 

Two workhorses of the exploration business are discounted cash flow (DCF) analysis and expected value (EV) risk analysis. But these tools, as widely accepted as they are, only provide boundary conditions for a typical competitive bidding situation. Figure 3 depicts a simple “two-outcome” model of a possible drilling prospect subject to a competitive bonus bid. For the sake of convenience, simple two-outcome models are used in these examples instead of the more common multi-outcome decision tree models used by almost all companies. The principles though are the same. 

In this example, the potential “reward” is based on DCF analysis of the Contractor cash flow from a potential discovery which yields an unrisked value of  $200 MM (excluding the effect of any bonus). But dry-hole costs (not including a bonus) are estimated at $25 MM. The EV assuming a 30% chance of success is  $42.5 MM  [($200 MM * 0.3) + (-$25 MM * 0.7)]. 

The analysis then provides the boundary conditions for a possible bonus bid. The Company should not bid more than $42.5 MM nor can it bid less than $0 (zero). So what should it do?  

The most credible recommendations suggest bidding some percentage of expected value, say 20-30% or less depending upon the circumstances and expected competition [Capen, et al 1991 and Rose, 2001]. This would yield in this case (Example #2) a bid of $8 – 12 MM or less. 

The moral here is that it takes both science and art. Defining the boundary conditions is pure “by-the-numbers” DCF and EV science. Deciding what percentage of EV (say 25% to 35% or so) requires a little more art. Example #2 is similar in this respect. In provinces such as the Gulf of Mexico, where there is substantial publicly available data, the determination of how much of EV to bid becomes more scientific. But frontier areas are different—less history and less public data.  

Note: In many countries bonuses are tax deductible (but not cost recoverable)  – this has been ignored here for illustration and discussion purposes.  


































Example #2   –  Bidding Terms    

Imagine evaluating a Block/Prospect in order to develop a bid based solely on profit oil split. Assume economic and risk analysis of the prospects on the block with varying levels of profit oil split yield the following relationship between overall Government take (which includes the effect of profit oil split, royalties and taxes) and Company EV.  


  Government 

    Company 

       take 


 Expected Value *

        (%)


       ($MM)


——————

———————




50%


     $170 MM




55%


       150 MM



60%


       125 MM


Range for
65%


         97 MM   


last 10

67%


         85 MM   Average of past 10 contracts

contracts
70%


         65 MM



75%


         48 MM




80%


         21 MM



83%


           0 MM   Breakeven 



85%


        -13 MM   




90%


        -29 MM

* Assume the discount rate corresponds to corporate “hurdle rate” close to or slightly greater than cost of capital. 

What to bid?


1)   What if the past 10 contracts in the country had 60-70% Gvt take?

2)   Assume the average of the past 10 contracts was 67% Gvt. take. 

3) What if the geopotential/prospectivity of the last 10 blocks awarded was better 

 than the block you are looking at?

4)   Assume oil prices were higher when the last 10  contracts were signed.  

5)   And what if the Dictator, following his recent 78th birthday celebration, has 

       developed a very bad cough? 

An example like this certainly requires some of what I call “art”. I would not be comfortable with anything greater than 65% Government take but what if the company “wants it bad”? And, what if  we find that Petronas is also bidding? 

Example #3   –  Combination Bid  -  Bonus and Terms    

Assume the Government will award exploration rights for a particular block to the highest bidder and both “terms” (profit oil split and/or royalty) and a signature bonus are biddable. The government receives two bids:


Summary of Bids


Company A
Bid #1

$10 MM + Government take of 66%


Company B
Bid #2

$5 MM + Government take of 78%

Bid #1 relative to Bid #2 has a larger bonus but a lower Government take. This provides a classic tradeoff—part of the Government take is guaranteed (the bonus) and part is “at-risk” or at least “uncertain” (it depends upon whether or not a discovery is made). Analysis of these two bids requires discounted cash flow analysis and risk analysis. Depending on the prospectivity, either bid may be superior to the other. If the prospectivity is extremely poor then it is likely the Government would prefer Bid #1. On the other hand, if prospectivity is quite good then the Government will likely prefer Bid #2. It depends upon the probability of success and the potential size and/or value of a potential discovery (or discoveries). 
 

Analysis of the two bids is shown in Figure 4. It assumes that the chance of success is 30% and that the present value of a discovery (to the Government due to royalties, taxes, profit oil etc, based on discounted cash flow analysis) would be $250 MM  for a Government take of 66% and $290 MM for a Government take of 78%. The EV for the Government is greatest with Bid #2 as shown in Figure 4. [Figure 4 shows a different representation of a “two-outcome” model than the graph in Figure 3 but it is the same concept.] Notice there is only about an 8% difference between the two bids from this perspective even though the highest bonus was twice as high as the next. This approach is explored further in Example 4. 






















Example 4   –  Bonus Bids – another Viewpoint       

Assume the Government will award exploration rights for a particular block to the Company submitting the highest bonus bid. Other terms such as royalties and taxes are “fixed”. The fixed terms yield a Government take of roughly 66% (see Table 2). The government receives three bids:



Summary of Bids


Company A

$10 MM  


Company B

  $5 MM  


Company C

  $3 MM  

Industry literature is rich with terminology and analysis for situations like this. The “Money left on the table” (by Company A) is $5 MM – the difference between the two highest bids. 

Some quantify “winners curse” at $5 MM—same as the money left on the table. Others calculate winners curse at $4 MM because this was the amount by which the company “over-bid” relative to the “average” bid ($6 MM). The reasoning is that theoretically each bidder is competent and has access to roughly the same information as the others.  Therefore the average bid could more accurately reflect the true value of the block. But fortunately for the Government it does not have to take the average bid. And furthermore, the “average” bid does not necessarily represent the “average value“ perceived by the universe of bidders. 

What about Companies D and E? Let’s say there were 2 other companies who evaluated the deal but opted to not bid—Companies D and E. Just because they did not bid does not mean they think the property is worth zero ($0). They probably did not submit bids because they believed the value was less than zero. Their opinion unfortunately does not get captured in the bid statistics. Assume Company D and E estimated the (bid) value at -$9 and –$13 MM respectively. In other words, for example, Company D would not be willing to take on the block unless the Government paid it $9 MM. “The only way we would consider the deal is if the Government paid us to drill it!” That of course is crazy so that is why no bid is submitted. Analysis of all the various opinions of the value of the block then looks like this:   

Analysis 





Perceived “Value” 


Company A

 $10 MM  Bid


Company B

   $5 MM  Bid


Company C

   $3 MM  Bid


Company D

  -$9 MM  No-bid


Company E

-$13 MM  No-bid 






((((


Average 

 -$4 MM 

All the bids are too high relative to the “average” perceived value. 

Expected value analysis of the bids from the Government point of view indicates a difference in value of only about 6% between the highest and the lowest bids. 

This is based on the assumption that there is 100 MMBBL potential and a 30% chance of achieving that potential (see Table 2). The EV of the highest bid—$85 MM only exceeds the next highest bid by $5 MM. 

If the highest bid is too high (by only 6%) then perhaps the next bid is also too high. If that is true, and industry performance appears to indicate that it is, then the money-left-on-the-table perhaps exceeds $5 MM. Winner’s curse is greater than $5 MM. A zero ($0) bonus bid would likely represent an over-bid—by at least $4 MM. 


Conclusions

The development and  evolution of fiscal terms worldwide in the past 20+ years has taken place in an environment of intense competition and over-optimistic expectations. It has resulted in terms that, generally speaking, are simply too tough.  

The average Government take worldwide is around 67% but this is too high for “average” geological potential (or prospectivity). For countries with better-than-average potential the Government take is closer to 80%. However, better-than-average geological potential is rarely sufficient to sustain such a high Government take. 

Certainly many countries have modified and/or improved their terms, but relative to the dwindling prospectivity as geological basins have matured in the past two decades, the terms are tougher. 

This is not because greedy Governments have forced these terms on an unwilling industry. It is the other way around. Industry has determined what the market can bear and it is almost unbearable. Governments have little choice than to allow a competitive marketplace to work its magic as they have for many years. 

What is a company to do? 

Companies appear to have improved the accuracy of their prospect size and success ratio estimates. However, there is still room for improvement. Internal peer review, or even better, third-party reviews can be extremely helpful. 

Many companies would do well to avoid those countries where allocation strategies magnify the already hyper-competitive nature of the marketplace. When Venezuela offered 10 blocks in January, 1996 they allocated each block separately—one-at-a-time. This added to an already intensely competitive atmosphere. 

Also, companies should carefully target their bidding efficiency and be prepared to lose more bids than they have been in the past.  I would be uncomfortable with a bidding efficiency greater than 20% (i.e. where over 20% of the bids submitted are the successful (highest) bid). 
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Other Views 

“Value Creation Through Exploration” Andrew Latham – President Wood Mackenzie

How the top 25 companies fared in the last seven years in creating value through exploration. 

Exploration 

· 25 Companies working in 80 different countries

· Overall results are positive

· Spent $50 billon on exploration created $23 billion in value 

· Discovered 45 billion boe 

· 11% Return on Investment

· Only 16 of 25 companies created value

· 9 Companies failed to replace production through exploration

· 13 companies both replaced reserves and created value


BG, Phillips, ENI, Statiol, Petrobras, TotalFinaElf, BP
    (Kashagan!)
Mergers & Acquisitions

· The 25 companies spent $140 MM on (nearly) 170 int’l. mergers & acquisitions

· Created $23 billion in value 

· 12% Return on Investment 

· 16 Companies created value

· 20 replaced production from acquisitions

· 12 created both value and replaced reserves

( US Deepwater ranked first with $11 billion value creation from $11 billion spent
( Kazakhstan created the most value $7.5 billion on the least amount of expenditure
( Angola was third in value creation at about $6 billion
( The UK performed worst. $11 billion exploration investment - $2 billion value destruction
( Deepwater regions accounted for 65% of O&G discovered in 2002 up from 35% in 2001
( Deepwater reserves discovered (1996-2003) = 50 MMBOE/well 

    compared to 15 MMBOE/well for non-deepwater exploration 
“Delivering on Our Promises: Improving the Value Proposition” 
Robert Ryan – GM Global Exploration Chevron/Texaco
· Since mid-1990s wildcat success held steady at 30%

· Excluding a few giants avg. discovery size around 50 MM BOE

· Majors performed well in 1999 and 2000 but not as well as before and even less since 2000
· Avg. value of discoveries has fallen and overall discoveries of new fields has replaced only 40% of production

· In 2002 ChevronTexaco had a best-in-class exploration year discovering 800 MM BBOE 
AAPG Annual Meeting Dallas, TX  2004  - Summarized from AAPG Explorer July 2004 

	
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	
	
	
	
	
	
	
	
	
	
	

	Oil Price 

Brent Blend
	13.15
	16.15
	19.37
	24.05
	15.89
	10.44
	25.10
	22.50
	21.20
	30+

	US Price
	13.19
	14.62
	18.46
	17.23
	10.87
	15.56
	26.72
	21.84
	22.51
	27.54


AAPG Explorer  - December 2004
The tale of the ‘Winner’s Curse’ BIDDING SCIENCE SAVED $$

“The overbid difficulty was not confined to Atlantic (Richfield/Arco). Virtually every company placing the bids was aware of the pitfalls – the industry’s OCS rate of return was miserable.”

“To basically describe Arco’s bid stragegy, a value is placed on a lease based on the promsise of the geology. Companies should then bid about 30 percent of their value estimate (depending on competition and uncertainty).” [What he means here has more meaning when viewed in the context of the United States bonus bidding rounds for the Outer Continental Shelf (OCS) where this statement has more meaning. Also, the value he refers to is basically “expected value” (EV) or “expected monetary value (EMV). DJ] 

“Atlantic was careful in releasing information about its system. (Circa late 1960s, DJ) Over time however, Capen (Ed) was allowed to give oral presentations and finally a published paper. The lawyers and some management were reluctant to share the company’s strategy. R&D players saw the obvious advantages of telling the whole world. The R&D VP recognized the ploy as ‘legalized collusion.’? If everyone lowered their bids to protect from the curse (“winners curse”), then the entire industry would be better off’ he said.” 
“The sellers would suffer a reduction in bonuses. The sellers, however, were doing far better than they should have.” 
Economic modeling/auditing XE "economic modeling/auditing"  – Art and science

Daniel Johnston

PAFMJ  -  Fall/Winter 2000  and  Spring 2001

Discounted cash flow XE "Cash Flow:analysis"  analysis and risk analysis are the workhorses of the upstream petroleum industry. The characteristic features are the huge numbers involved and the enormous risks. Unfortunately, the science of economic modeling and risk XE "Risk:analysis"  analysis do not provide all the answers. The science typically outpaces the art. This is not good. It takes both. 

The artistic aspect of the exercise of cash flow analysis begins with understanding all economic models are flawed. Every model has its weaknesses—the challenge is to determine where the weaknesses lie, whether or not they are material and/or if there are fatal flaws. Too many managers make important big-dollar decisions based upon the results of economic models without knowing where the weaknesses lie, nor how to locate them. Many problems are not sufficiently material to justify all the effort required to re-run the economics, yet this can only be determined if the problems are noted and understood. An economic model is used in this chapter to show how problems can be detected. 

Economic modeling requires estimates of production and timing (often called the “production profile”), costs (operating expenses and capital costs) and product prices. These then are used to calculate royalties, taxes and ultimately cash flow. 

The example used in this chapter is for an exploration scenario, however, the techniques can be used for evaluating farm-in/farm-out proposals, development XE "Development:feasibility studies"  feasibility studies, or production XE "Production:economics"  economics for acquisition or sale etc.  A cash flow XE "Cash Flow:audit"  review checklist, table T 1.5, provides guidelines for reviewing the economic model. Estimates are made and compared with calculations from the model to check various aspects of the model. 

The Expected Value XE "Expected Value:formula"  concept, often referred to as “risk analysis” uses the numbers/values generated by cash flow analysis. 

 XE "Risk:EV formula" 
 T 1.2      Case study parameters XE "case study parameters"  - assumptions


The economic model discussed in this chapter and shown in tables T 1.3 and T 1.4 was based on the following assumptions. 

Risk XE "Risk:model"  Model 

Probability XE "Probability:of success"  of success
15% 

Risk XE "Risk:capital"  capital
$15 MM 

 XE "Development:wells" 
“Most likely” discovery assumptions 

100 MMBBL Field  (Assumed recoverable reserves if a discovery is made)

26( API crude oil

GOR  800 cubic feet per barrel (gas/oil ratio XE "Oil:gas/oil ratio" )  

Brent (North Sea) marker crude price at time of study  =  $22.00/BBL 

600 feet of water

25 development wells drilled

3 development wells dry   

110 feet of pay (Avg. reservoir thickness - productive section of the reservoir) 

6,000 acres productive area

Fiscal Terms

Type of system 

Production Sharing Contract XE "Production Sharing Contract"  (PSC)

Royalty XE "Royalty:fiscal terms" 


10%

Cost recovery XE "Cost Recovery:limit"  limit
50%

Profit oil split XE "profit oil split" 


               Government

Contractor




            BOPD  (      (            Share(  

   Share   (   

                          
         0    -    10,000  

50%

   50%




10,000    -    20,000

60

   40




20,000    -    30,000

70

   30





   >   40,000

80

   20

Income tax rate

40%

Depreciation XE "depreciation"  Rate 20%/year  [for both tax and cost recovery]
T 1.3      Cash flow model XE "Cash Flow:model"  “most likely”

	Cash flow model for assumed  “most likely” 100 MMBBL discovery 

	Year 
	Annual Oil

Production

(MBBLS)
	Oil

Price

($/BBL)
	Gross

Revenues

($M)
	10%

Royalty

($M)
	Net

Revenue

($M)
	Capital

Costs

($M)
	Operating

Costs

($M)
	Deprec-

iation

($M)
	Unrecovered

Costs  C/F
($M)
	Cost

Recovery

($M)

	1
	0
	$20.00
	
	
	
	30,000
	
	
	0
	0

	2
	0
	$20.00
	
	
	
	40,000
	
	
	0
	0

	3
	500
	$20.00
	10,000
	1,000
	9,000
	100,000
	3,000
	34,000
	0
	5,000

	4
	5,900
	$20.00
	118,000
	11,800
	106,200
	60,000
	15,800
	46,000
	32,000
	59,000

	5
	9,312
	$20.00
	186,240
	18,624
	167,616
	70,000
	22,624
	60,000
	34,800
	93,120

	6
	12,050
	$20.00
	241,000
	24,100
	216,900
	
	28,100
	60,000
	24,304
	112,404

	7
	10,750
	$20.00
	215,000
	21,500
	193,500
	
	25,500
	60,000
	
	85,500

	8
	9,406
	$20.00
	188,120
	18,812
	169,308
	
	22,812
	26,000
	
	48,812

	9
	8,230
	$20.00
	164,600
	16,460
	148,140
	
	20,460
	14,000
	
	34,460

	10
	7,202
	$20.00
	144,040
	14,404
	129,636
	
	18,404
	
	
	18,404

	11
	6,301
	$20.00
	126,020
	12,602
	113,418
	
	16,602
	
	
	16,602

	12
	5,514
	$20.00
	110,280
	11,028
	99,252
	
	15,028
	
	
	15,028

	13
	4,825
	$20.00
	96,500
	9,650
	86,850
	
	13,650
	
	
	13,650

	14
	4,221
	$20.00
	84,420
	8,442
	75,978
	
	12,442
	
	
	12,442

	15
	3,694
	$20.00
	73,880
	7,388
	66,492
	
	11,388
	
	
	11,388

	16
	3,232
	$20.00
	64,640
	6,464
	58,176
	
	10,464
	
	
	10,464

	17
	2,828
	$20.00
	56,560
	5,656
	50,904
	
	9,656
	
	
	9,656

	18
	2,475
	$20.00
	49,500
	4,950
	44,550
	
	8,950
	
	
	8,950

	19
	2,165
	$20.00
	43,300
	4,330
	38,970
	
	8,330
	
	
	8,330

	20
	1,395
	$20.00
	27,900
	2,790
	25,110
	
	6,790
	
	
	6,790

	21
	0
	
	
	
	
	
	
	
	
	

	Total
	100,000
	
	2,000,000
	200,000
	1,800,000
	300,000
	270,000
	300,000
	
	570,000


T 1.4      Contractor cash flow XE "Cash Flow:contractor" 

 XE "Contractor:cash flow" 
	Year
	Total

Profit Oil

($M)
	Gvt.

Profit Oil

($M)
	Contractor

Profit Oil

($M)
	Tax Loss

C/F

($M)
	Taxable

Income

($M)
	Income

Tax    40%

($M)
	Contractor  Cash  Flow  ($M)

	
	
	
	
	
	
	
	Undiscounted
	12.5% DCF

	1
	0
	0
	0
	0
	0
	0
	(30,000)
	(28,284)

	2
	0
	0
	0
	0
	0
	0
	(40,000)
	(33,522)

	3
	4,000
	2,000
	2,000
	0
	(30,000)
	0
	(96,000)
	(71,514)

	4
	47,200
	25,400
	21,800
	30,000
	(11,000)
	0
	5,000
	3,311

	5
	74,496
	43,387
	31,109
	11,000
	30,605
	12,242
	19,363
	11,397

	6
	104,496
	64,605
	39,891
	
	64,195
	25,678
	98,517
	51,543

	7
	108,000
	64,599
	43,401
	
	43,401
	17,360
	86,041
	40,014

	8
	120,496
	70,320
	50,176
	
	50,176
	20,071
	56,106
	23,193

	9
	113,680
	64,451
	49,229
	
	49,229
	19,692
	43,537
	15,998

	10
	111,232
	61,102
	50,130
	
	50,130
	20,052
	30,078
	9,824

	11
	96,816
	52,481
	44,335
	
	44,335
	17,734
	26,601
	7,723

	12
	84,224
	44,959
	39,265
	
	39,265
	15,706
	23,559
	6,080

	13
	73,200
	38,383
	34,817
	
	34,817
	13,927
	20,890
	4,792

	14
	63,536
	32,627
	30,909
	
	30,909
	12,363
	18,545
	3,782

	15
	55,104
	27,618
	27,486
	
	27,486
	10,995
	16,492
	2,989

	16
	47,712
	23,856
	23,856
	
	23,856
	9,542
	14,314
	2,306

	17
	41,248
	20,624
	20,624
	
	20,624
	8,250
	12,374
	1,772

	18
	35,600
	17,800
	17,800
	
	17,800
	7,120
	10,680
	1,360

	19
	30,640
	15,320
	15,320
	
	15,320
	6,128
	9,192
	1,040

	20
	18,320
	9,160
	9,160
	
	9,160
	3,664
	5,496
	553

	
	 
	
	
	
	
	
	
	

	Total
	1,230,000
	678,692
	551,308
	
	
	220,523
	330,785
	54,357


T 1.5      Cash flow review checklist XE "Cash Flow:audit checklist" 

Checking the model
The model 
World Average

1. Government total profit oil share XE "Government:total profit oil share" 



At peak production XE "Production:at peak" 
62%
N/A




Average full-cycle
56%
N/A

2. Government take
77%
67% Oil  (57% Gas) XE "Government:take" 

Contractor XE "Contractor:take"  take
23%
33% Oil  (43% Gas)

3. Effective royalty rate XE "effective royalty rate" 
30-35%
20%

4. Savings index XE "savings index" 
26¢
35¢

5. Entitlement XE "Entitlement:cash flow audit checklist" 
56%
50 – 60% for PSC




90% for R/T


6. Spot checks
Various



    [Such as checking the tax rate, follow all calculations for a specific year and for “Totals” etc]

Price and cost assumptions

7. Initial oil price
$20.00/BBL


8. Capital cost per unit
$3.00/BBL
$3.50/BBL

9. Capital costs XE "capital costs"  per BOPD
$9,090/BOPD
$10,000/BOPD

10. Capital costs as a % of gross revenues 
15%
15%

11. Total costs as a % of gross revenues
28.5%
30 – 35%

12. Operating cost XE "Operating cost:peak year total cost" s (peak year)/total CAPEX
9.4%
3-5  to  6-8%

13. Operating cost XE "Operating cost:early years" s (early years) ($/BBL)
$2.50( /BBL
$3.50( /BBL

14. Operating cost XE "Operating cost:full cycle" s (full cycle) ($/BBL
$2.70/BBL
>$3.50/BBL

Technical aspects

15. Peak production XE "Production:peak production/total reserves" /total reserves  
12%
10 - 12%

16. Decline rate
12.5%
10 - 12%



17. Well spacing XE "well spacing"  
270 acres
160 – 200 Oil  *

18. Initial production XE "Production:initial rate per well"  rate per well (BOPD)
1,500
N/A


19. BOPD per ft of pay
14 BOPD/ft 
15 – 20 BOPD/ft

20. Development drilling success ratio 
88%

*  Typically more for gas 
 XE "Drilling:development success ratio" 
 XE "Development:drilling success ratio" 
Discussion

Each metric in the cash flow review checklist XE "Cash Flow:audit checklist"  (table T 1.5) provides it’s own particular insight into the veracity of the model. Some measures take on greater meaning when viewed in the context of others as well as an understanding of the area, region, or play. Some of these measures are more useful and powerful than others. Some are rather obscure, yet in the context of other measures and with increased usage, they take on added value. 
The objective here is to provide guidelines and analytical tools to give analysts, auditors and managers more confidence with and understanding of economic/cash flow models. 
The model  

With so many cash flow programs, spreadsheets, black-boxes XE "black-boxes"  and modeling techniques around these days, it is somewhat dangerous to simply assume that contract terms have been modeled correctly. There are a number of ways to check the veracity of a particular model. While many things can be done to review/audit the modeling itself, some key techniques are shown here. Because the PSC XE "PSC"  has a sliding scale XE "sliding scale"  this aspect needs to be inspected first (see table T 1.6). 

T 1.6      Government profit oil share estimate (full cycle) 1


Quick evaluation of a sliding scale requires a 3-step process. And, it must be field-size specific and consistent with the peak production rate. The process starts out essentially with a “weighted average” calculation of the division of profit oil in the peak year. 

1st Step   The peak year of production is 12,050 MBBLS in year 6 (table T 1.3). 

    This is equates to 33,000 BOPD. 

Gvt. 


P/O Split
Gvt. 

Tranch
(%)
Share


(((((((((
(((
((((
1st
10,000/33,000
*
  50 
=
15.15%

2nd
10,000/33,000
* 
60 
=
18.18

3rd 
10,000/33,000
*
70
=
21.21

4th 
3,000/33,000
*
80
=
7.27





((((
Government share peak year 
61.81%
[year 6]
2nd Step  Towards the end of the life of the field when production drops below

    10,000 BOPD government share of profit oil (P/O) will be at 50%. 
Government share last year
50%

[year 20] 

3rd Step  The third step is simply an average of steps #1 and 2. 


61.81
+
50%


Average
=
(((((((
=
56%

[Total full-cycle]

2
 XE "Government:peak year share" 
 XE "Government:last year share" 
F 1.3      Government XE "Government:profit oil"  profit oil share estimate (full cycle) 

Government total profit oil share 

 XE "Government:total profit oil share" 
The example fiscal system (table T 1.2) has a sliding scale profit oil XE "profit oil"  split similar to many found in PSCs worldwide. Roughly 80% of the PSCs have sliding scales and this type of sliding scale is most common. In order to evaluate various other aspects of the model this must be evaluated first. 

A technique is illustrated here for making a quick estimate of what the weighted average profit oil split (or any other parameter for that matter) would be over the life of a field. It requires three basic steps:

1st step – Estimate what the split would be in a peak year of production XE "Production:peak year estimate" . 

In the cash flow XE "Cash Flow:model"  model (tables T 1.3 and T 1.4) production peaks at 12,050 MBBLS in year 6. This comes to approximately 33,000 BOPD. At 33,000 BOPD the profit oil split is roughly 62/38% in favor of the Government, as shown in table T 1.6. 

2nd step – Estimate the split at the end of the life of the field, which in this case would be down around 50% because production would likely be below 10,000 BOPD.  

3rd step – Take the average of the two. 

Thus the estimated full-cycle XE "full-cycle"  profit oil XE "Oil:profit oil" 

 XE "profit oil"  split is 56/44% in favor of the Government. This technique of averaging the peak and ending splits (see figure 1.3) will usually provide an excellent estimate. If the peak production had by far exceeded the highest tranche XE "tranche"  then the estimate would likely have been low. For example the highest tranche is the > 40,000 BOPD tranche and if production had reached say 80,000 BOPD the technique would typically underestimate the government share of profit oil (full-cycle) and overestimate company share.

T 1.7      Government XE "Government:profit oil"  profit oil share calculation

If the economic model is working properly the estimates should be very close to the cash flow results as they are here.


Year 6 (peak production) 

     ($M)


Government profit oil
$64,605


Total profit oil
$104,496


$64,605




Gvt. share
=
(((((
=
61.8%   vs.   61.8% from the estimate

$104,496
                                  (table T1.6 and F 1.3)
 XE "Oil:government profit" 

 XE "Oil:total oil" 



Full cycle 


Government profit oil
$678,692


Total profit oil
$1,230,000

 XE "Government:profit oil" 

 XE "Government:share" 

$678,692

Gvt. share
=
((((((
=
55.18%   vs.  56% estimate

$1,230,000
                                     (table T1.6 and F 1.3)
Table T 1.7 compares the estimates with the actual results from the cash flow model showing some modest differences. One reason for the differences is that profit oil splits are calculated on the basis of gross production yet applied to profit oil only. Profit oil as a percentage of total production XE "Production:early \"saturated' years"  in the early “saturated XE "saturated" ” years when cost recovery XE "Cost Recovery:limit"  is at the limit, represents only 40% of production in this fiscal system. These are typically the years during which the Government share of profit oil is greatest. Later, after payout, when production XE "Production:rates vs. profit oil"  rates are lower, profit oil may represent over 70% of production.  The suggested 3-step estimate does not take this into account. However, the estimate will often closely mirror detailed year-by-year estimates (like those from the cash flow model).  It appears so far that the model is correct. 

Government take  XE "Government:take" 
In many countries the fiscal/contract terms are so well known that this simple calculation of Government take could indicate whether or not there might perhaps be a problem with the economic model itself. For example if this project were in Malaysia XE "Malaysia"  under the late 1990s vintage contracts the Government take would be expected to be 83% or so, not below 80%. [Note: until this point we have discussed Government share of profit oil which is only a part of Government take which includes all of the means by which Governments get a piece of the pie (not just the profit oil split). This important subject is explained in further detail in Chapter 3 – Fiscal Systems.] 

The example here is a fairly common fiscal/contractual system and a “back-of-the-envelope” or “quick-look” estimate indicates that the cash flow XE "Cash Flow:model"  model is likely on track. It yields a Government take of 77.4% in table T 1.8. Approximately 80% of all fiscal systems worldwide can be quickly checked this way. Those fairly rare systems with depletion allowances, “R” factors, price cap formulas, rate of return (ROR XE "ROR" ) features and excess cost oil provisions can get a bit complicated.

Government XE "Government:take"  take    77.4%  [estimate]   vs.   76.9% [ cash flow calculation]
So why was there a difference between the calculations from the model and the estimate? And is this a significant difference? The back-of-the-envelope estimate, in table T 1.8, that yields a take estimate of 77.4% is based on a slightly different cost assumption. The costs as a percentage of gross revenues used in the estimate are 30% vs. 28.5% in the model. This would make only a slight difference because the royalty XE "Royalty:back of envelope estimates"  is not that large. The biggest difference arises from the profit oil split XE "profit oil split"  estimate of 56% (table T 1.6 and figure F 1.3) vs. the 55.18% profit oil split calculation from the model. The cash flow model provides a more detailed year-by-year estimate. However, the difference is quite small. Based upon the slight difference between the cash flow “take” and the quick-look estimate it is likely that there are no big errors in the model. There are other things to check of course. 


 XE "Oil:profit oil split" 
T 1.8      Government take back-of-the-envelope estimate




100%
Gross revenues (Full-cycle) 


-
10
Royalty XE "Royalty:rate"  rate


(((


90
Net revenues



-
30
Total costs


(((


60
Total profit oil XE "Oil:total profit oil" 

-
33.6
Gvt. share profit oil (56% estimated)



(((


26.4
Contractor share profit oil  XE "Contractor:profit oil share" 

-
10.6
Tax 40% 


(((


15.8
Company cash flow XE "Cash Flow:company"  

 XE "Government:take" 

 XE "Contractor:take" 

Contractor take
=
15.8/(100 – 30)
=
22.6%


Government take
=
(10 + 33.6 + 10.6)/(100 – 30)
=
77.4%
T 1.9      Government take calculation (from the cash flow model) 



Total profits
=
Gross revenues
-
Total costs


Total profits
=
$2,000,000 M – $300,000 M – $270,000 M


=
$1,430,000 M


Gvt. take
=
Gvt. share of profits/Total profits 


Gvt. share
=
$200,000 M + 678,692 M + $220,523 M



= 
Royalties + profit oil + taxes



=
$1,099,215 M

 XE "Government:share" 

Government take
=
$1,099,215 M/$1,430,000 M
=
76.9%









(see tables T 1.3 and 1.4)
Effective Royalty Rate XE "effective royalty rate"  (ERR XE "ERR" ) 

With any production sharing contract XE "Production Sharing Contract"  with a cost recovery XE "Cost Recovery:limit"  limit the Government will be guaranteed a share of production XE "Production:gvt. share of"  in each accounting period by virtue of the combination of the limit and the subsequent profit oil split. This creates much of the effect of a royalty XE "Royalty:and cost recovery" . For PSCs like the example system here, where there is also a royalty, the effect is magnified. The combined effect of a royalty and a cost recovery limit is referred to as the “effective royalty rate” or “revenue protection”. It represents the minimum share of revenues the government might expect through royalty payments and profit oil in a given accounting period. With production XE "Production:based sliding scale" -based sliding scale XE "sliding scale" s this minimum guarantee will change from accounting period to accounting period because production rates change. 

An estimate of the ERR  is provided in table T 1.10. Here it is assumed that the cost pool by far outweighs the available revenues and the system is “saturated”, i.e. at the limit. Furthermore, with sufficient deductions, the company would be in a no-tax-paying position. Thus the ERR will range from 30 to 34.8% depending upon the profit oil XE "profit oil"  split in any given accounting period because of variations in production XE "Production:changing rates and levels"  levels.  

Notice in the early years of production XE "Production:early years"  in the cash flow XE "Cash Flow:model/cost recovery"  model, there is a cost recovery XE "Cost Recovery:carry forward"  carry forward (C/F). Also there is no taxable income in the first two years of production. In these two years the effective royalty rate can be taken from the cash flow model. 

An example from year 4 is shown in table T 1.11 (figures are in $M).  

[($11,800 + $25,400)/$118,000]  =  31.5%

In year 4 the gross revenues are $118,000 M. Of this the Government receives $11,800 M in royalties and $25,400 M in profit oil and no taxes. This kind of situation, where a company can be in a no-tax-paying position, can happen under a variety of circumstances: in the early stages of even a profitable field, in the latter stages of production for all fields, and during much of the life of marginal and sub-marginal fields XE "marginal fields" . 

T 1.10    Effective Royalty Rate XE "effective royalty rate"  back-of-the-envelope estimate



Minimum *
Maximum *

(((
(((

100%
100%
Gross revenues


-
10
-
10%
Royalty XE "Royalty:rate"  rate


(((
(((

90
90
Net revenues



-
50
-
50
Total cost recovery XE "Cost Recovery:total [saturated]"  [“saturated”] 


(((
(((

40
40
Total profit oil XE "Oil:total profit oil" 

 XE "Oil:contractor share profit oil" 

 XE "Oil:gvt. profit oil" 

-
20

24.8
Gvt. share profit oil (50% - 62%) 


(((
(((

20
15.2
Contractor share profit oil 


-
0
-
0
Tax (40%) 


(((
(((

30%
34.8%
Effective Royalty Rate (ERR)



[Royalty + Profit oil]

T 1.11    Effective Royalty Rate XE "effective royalty rate"  cash flow calculation – year 4



($M)


 (((

$118,000
Gross revenues from the model

 
- 11,800
Royalty XE "Royalty:ERR calculation"  

 
 (((

106,200
Net revenues


 
- 59,000
Total cost recovery XE "Cost Recovery:total" 
  
(((
 
47,200
Total profit oil  XE "Oil:total profit oil" 

 XE "Oil:contractor share profit oil" 
 
- 25,400
Gvt. share profit oil * (53.8%)  XE "Oil:gvt. profit oil" 

(((

21,800
Contractor share profit oil  XE "Contractor:profit oil share" 

-          0
Tax

 
 (((
 
$37,200
Government share of revenues XE "Government:profit oil" 
       

[$11,800 + 25,400]

   

 31.5 %   Effective Royalty Rate *

         

[$11,800 + 25,400]/$118,000
* Year 4 “off peak” production rate is 16,160 BOPD.

Savings Index XE "savings index"  

There is much discussion these days about the “mutuality XE "mutuality" ” or “alignment XE "alignment" ” of interests between host governments and international oil companies as an important objective in fiscal/contract design. Most of the context of this design concept deals with creating incentives for cost savings. To a large extent this can be measured. 

Typically for any given fiscal system, an oil company (and the Government) will benefit from a reduction in costs—either capital or operating costs(as long as it does not delay or reduce production or impair safety). And the degree to which the company will benefit depends upon the profits-based fiscal elements. For example, in the example PSC, there is a profit oil split  XE "Oil:profit oil split" in favor of the Government on the order of 56% and a tax of 40%.  The combination of these two (profits-based) levies will yield an effective tax rate of 73.6%.

T 1.12    Savings index estimate 

In terms of present value, the full benefit of a dollar saved will be different than the index. From an exploration point of view, reducing capital expenditures (or costs) by a dollar will increase company cash flow XE "Cash Flow:discounted"  discounted at 12.5% by more than 26.4¢. The same is not true of operating expenses. Saving a dollar of operating expenses in the cash flow model, table T 1.12, might improve contractor discounted cash flow by only 10¢ or so. However, in any given year during the producing years, if management reduces operating expenses (also called operating costs), the impact will be closer to the index(26.4¢.

Entitlement Index XE "Entitlement:index"  

Booking barrels XE "booking barrels"  is such a big thing these days—much more so than even 10 years ago. Under most systems, companies will “book” the equivalent of their “entitlement XE "Entitlement:contractor" ” barrels net to their working interest share of proved reserves only (UK public companies under London Stock Exchange (LSE) regulations will book P50 or Proved + Probable). Under a PSC, XE "PSC"  contractor “entitlement” consists of two components: cost oil and profit oil. Government entitlement XE "Entitlement:government"  also consists of two components: royalty XE "Royalty:oil"  oil XE "Oil:royalty oil"  and profit oil. In a typical economic model, cost oil and profit oil are converted to dollars so a simple calculation is required to convert this to “percentage entitlement” and then to barrels as shown in table T 1.13. The table T 1.8 estimate of Government take provides the components of contractor entitlement XE "Contractor:entitlement" :  Cost oil XE "Oil:cost oil"  30% and profit oil 26.4% which yields an entitlement of 56.4%. 

This “lifting XE "Lifting:entitlement"  entitlement XE "Entitlement:lifting" ” would however not correspond to the reserves the company would be able to “book” for Securities and Exchange Commission XE "Securities and Exchange Commission"  (SEC XE "SEC" ) purposes. Even if a 100 MMBBL discovery were made it is likely that it would be quite a long time before all 100 MMBBLS would qualify as “proved” reserves. Thus, depending upon the estimate of proved reserves, the company would likely “book” roughly 56% of those barrels. With most PSCs company entitlement is between 50 and 60%. 

T 1.13    Entitlement XE "Entitlement:calculation"  calculation



($M)


$570,000
Company cost oil  (from tables T 1.3 and T 1.4) XE "Oil:company cost oil" 

551,308
Company profit oil XE "Oil:company profit oil" 

(((((

$1,121,308
Company entitlement  

56%
Company entitlement 



[$1,121,308/$2,000,000]


56,065 MBBLS
Company entitlement  (BBLS) 

Checking the assumptions 

There is already evidence to indicate that the model is working as it should based on the metrics used so far. But these indicators are not sufficient. There are other methods of checking the model, and some are shown here. 

C/R Limit XE "C/R Limit" 
A quick check in the early years of production XE "Production:early years"  will often show if the model is honoring the contractual 50% cost recovery XE "Cost Recovery:limit"  limit. It depends upon whether or not the system is “saturated XE "saturation" ” and where the limit is tested. In this case in year 4 there are unrecovered costs carried forward (C/F) so cost recovery is “saturated”. Gross revenues are $118,000 M and total cost recovery that year is projected at half of that, $59,000 M as it should be. 

40% Tax XE "Tax:rate" 
The tax rate is supposed to be 40% and this can be checked in individual years against taxable income. It can also be checked against contractor profit oil. In any given accounting period the company share of profit oil will not be the tax base, but on the average, over the life of a field it will average out (see table T 1.8). Therefore, to check the model, income tax paid comes to $220,523 M. And indeed this is equal to 40% of the company share of profit oil: $551,308. An additional check is provided in table T 1.14 with an inspection of the tax base calculation in year 5. 

Company cash flow XE "Cash Flow:company" 
Table T 1.14 provides a spot check (year 5) of the model by testing the calculation of company cash flow. This provides additional assurance that the modeling has been constructed correctly. Assuming the model is correct, the next step is to inspect various assumptions. 

T 1.14    Income tax and cash flow XE "Cash Flow:calculations"  calculations – year 5


($M)


Taxable  income
=
Gross revenue


-
Royalties XE "Royalty:tax and cash flow calculation" 

-
Depreciation XE "depreciation" 

-
Operating costs XE "Operating cost:taxable income calculation"   (OPEX) 


-
Government profit oil XE "Oil:gvt. profit oil" 

-
Tax loss carry forward XE "Tax Loss Carry Forward"  (TLCF) 


Taxable  income
=
$186,240


-
18,624


-
60,000


-
22,624


-
43,387


-
11,000


((((

=
$30,605
This “checks” with the model 




(see table T 1.3)


Net cash flow
=
Gross revenues


(after-tax)
-
Royalties


-
Capital costs XE "capital costs" 

-
Operating cost XE "Operating cost:cash flow calculation" s


-
Government profit oil  XE "Government:profit oil" 

-
Taxes 


Net cash flow
=
$186,240


(after-tax)
-
18,624


-
70,000


-
22,624


-
43,387


-
12,242
[.4 * $30,605 above]


((((

=
$19,363
This “checks” with the model 




(see table T 1.3)

Checking the assumptions

In the previous pages the integrity of the model and the algorithms were put to the test. And, it appears that the model is working properly. In the following pages the assumptions that went into the model are reviewed and tested for reasonableness. 

Price and cost assumptions 

It takes a lot of experience to have a feel for whether or not certain assumptions are reasonably in-tune and balanced. But of course it also requires knowledge of how and where to check—that is what this chapter is all about. This example review/audit exercise has purposely been generic, and non site-specific. In practice this exercise would be conducted within the context of known conditions, offset fields, experience in the region, basin, and play and so forth. This kind of information in conjunction with the methodology outlined here provides powerful insight.  

Initial oil price

It was assumed that at the time of the analysis, North Sea XE "North Sea"  marker Brent Crude XE "Brent Crude"  was trading at $22.00/BBL (see table T 1.2). The oil price in the model is $2.00/BBL lower than the price of the lighter Brent crude. Brent is a well known North Sea marker crude blended from the fields producing into the Brent and Ninian pipeline XE "Pipeline:Brent & Ninian pipelines" s. Because the mix of crudes has changed over the years the API XE "API"  gravity has changed slightly upward but not dramatically. Brent crude is approximately 39( API. The question of course is whether or not the price adjustment assumed in the economic model is sufficient. Heavier crudes are not as valuable as lighter crudes like Brent and the price adjustment can range from as low as 1.5% per degree API to as much as 3%. Assuming a price adjustment of 1.5%/degree the 26( API crude should sell for $17.70/BBL.  XE "Oil:Brent crude" 



      Brent 
 $22.00/BBL



        Adjustment
  - 4.30/BBL    [13( API  XE "API" * 1.5%/degree = 19.5% adjustment]




__________


Adjusted Price Estimate
$17.70/BBL

The adjustment could have been greater of course. The generic relationship is shown in figure F 1.4.
F 1.4      General oil price relationship XE "Oil:general oil price relationship" 

In Nigeria in 2001 the price adjustment for heavier crudes was 30¢/BBL for each ( API difference. This kind of adjustment will work when oil prices are stable. However, with fluctuating oil prices sometimes it helps to use percentages. During the year 2001 the 30¢/BBL adjustment represented roughly 1.5% price adjustment for each ( API. For example if Nigerian Bonny light (37( API) was selling for $20/BBL then a heavier crude, say 30( would sell for around $2.10/BBL less. 
In Chad in 2004 crude quality adjust was around $3.50/BBL (down) from Brent price. Chad crude is around 22( API. With $40/BBL oil price (late 2004) the adjustment (formula-based) is closer to $8.00 per barrel. 
In Russia late 1999 the price adjustment was based on a 3¢/BBL for each one tenth (1/10) degree ( API difference. Example adjustment from 32.00 – 32.09 ( API REB Reference Price: 

...31.80 to 31.89 

:  - USD 0.003 per bbl

   31.90 to 31.99

:  - USD 0.003 per bbl

   32.00 to 32.09

:  Apply Russian Export Blend (REB) Reference Price    

   32.10 to 32.19

:  + USD 0.003 per bbl

   32.20 to 32.29

:  + USD 0.003 per bbl …
Capital cost per unit ($/BBL) 

$300,000 M/100,000 MBBLS  =   $3.00/BBL

Capital costs XE "capital costs"  are an extremely important aspect of project economics. The main categories of cost XE "categories of cost"  associated with the upstream petroleum industry are: Exploration, development XE "Development:costs" , operating, abandonment, and financing costs (cost XE "Costs:of capital"  of capital). 

As far as economic sensitivity is concerned, exploration risk XE "Risk:capital vs. development capital"  capital is about 10 times more important than development XE "Development:capital"  capital and development capital costs typically outweigh operating cost XE "Operating cost:compared to development cost" s by a wide margin.  

Development costs typically consist of: 



Drilling costs XE "Drilling:costs"  



Production XE "Production:facilities and development costs" /processing facilities



The transportation function XE "transportation function" 
$3.00/BBL in this case could be a reasonable number. It is however, slightly low by world standards, for 600 feet of water. There is not sufficient information in this exercise to make comparisons. However, in the real world analysts would have a feel for whether or not this is a reasonable number in a particular area.  

Exploration well costs 

 XE "Drilling:exploration well costs" 
The cost of drilling an exploratory well is a useful index. Exploration drilling costs often constitute the lion’s share of the risk XE "Risk:exploration drilling cost"  capital associated with an exploration venture. Knowing how much it costs to drill an exploratory well will also provide some insight into subsequent development XE "Development:drilling costs"  drilling costs should there be a discovery. 

Drilling costs typically can represent from 25-50% of the total costs associated with a development. Production facilities of course become of greater and greater importance the more remote the location and the deeper the water. 

Capital costs per BOPD  

$300,000 M/33,000 BOPD  =   $9,090/BOPD “Dollars per daily barrel”

This statistic is based on total capital costs divided by peak daily production. Peak production is projected in year 6 when 12,050,000 barrels are modeled (around 33,000 BOPD). This is an interesting statistic—perhaps more interesting than useful as far as this particular exercise is concerned. However, it is a statistic used in a variety of circumstances and for that reason is included here to show where these numbers originate. 

Often, when macro-economists discuss capital cost requirements to meet world demand growth (for crude oil) they will state that OPEC XE "OPEC" , particularly the big four Gulf states (Iran XE "Iran" , Iraq XE "Iraq" , Kuwait XE "Kuwait"  and Saudi Arabia XE "Saudi Arabia" ) will need to add another 15 MMBOPD of capacity in the next 7-10 years. Capital cost requirements are estimated to be on the order of $60 Billion. This equates to $7.5 Billion per year for the next 8 years for upstream capacity only. This is based upon the assumption that capital cost requirements should be on the order of $4,000-$6,000/BOPD of capacity. Refining XE "Refinery:refining capacity"  capacity expansion is often rated in terms of $12,000 per barrel per day of capacity for a modern high-conversion facility, and this would include both distillation XE "Distillation:capacity"  capacity as well as typical upgrading units such as cracking, reforming and such. 


A recent example from Global Energy Outlook, April 2004:  

“With new capacity costing $3,000 to $6,000 per daily barrel, Saudi Arabia would have to spend somewhere around $6 billion to $12 billion to increase oil production to 12 million barrels a day. Doubling output would require much broader investment, perhaps $150 billion, says Fatih Birol, Chief Economist for the Paris-based International Energy Agency.” 

Capital costs XE "capital costs"  as a percentage of gross revenues

$300,000 M/$2,000,000 M  =  15%

Total capital costs divided by gross revenues are 15%. By world standards with around $20/BBL (for a Brent quality crude) this is a fairly normal percentage. It is no surprise that as capital costs increase, project economics deteriorate. The point at which costs become too high is usually very close to where capital costs as a percentage of gross revenues (15% in this case) approach the Contractor take percentage. XE "Contractor:take" 
Contractor take here is 23% so it is not surprising the NPV XE "NPV"  12.5% is positive. Had Government XE "Government:take"  take been greater than 85% (Contractor take <15%) it is likely the economics would have been marginal or worse. It depends on other things of course such as operating costs, timing etc. 
Total costs XE "total costs"  as a percentage of gross revenues 



($300,000 M + $270,000 M)/$2,000,000 M  =  28.5%

Total costs including both Capex XE "Capex"  and Opex XE "Opex"  divided by total revenues under ordinary conditions (if there is such a thing) are often around 30-35%. In this model the ratio was less than 30%. This is not unusual but there should be a reason. Governments are extremely sensitive to costs. In their view, if sufficient revenues are generated all costs borne by the oil companies are reimbursed out of revenues generated from the government’s mineral resources (theoretically). Every dollar of additional cost reduces Government XE "Government:profits"  profits. The same is true for oil companies. 

Operating costs (peak year)/total capital costs 

 XE "Operating cost:peak year" 



$28,100 M/$300,000 M  =  9.4%

This is a fairly obscure but useful statistic for checking operating cost estimates relative to capital costs. For conventional developments (with no substantial “floating” elements), the range is often from 3 to 8%. In the Gulf of Mexico XE "Gulf of Mexico"  shelf (conventional water depths) the relationship between annual operating costs and total Capex XE "Capex"  is often from 3 to 5%. In the UK North Sea XE "North Sea"  the range might be more like 6 to 8%. World average is probably close to 5%. However, for deepwater non-conventional development XE "Development:conventional/nonconventional" s with substantial floating elements for production XE "Production:storage" , storage and off-loading, the ratio can approach 20% or more. 

Operating cost XE "Operating cost:early years" s (early years)



$15,800,000 M/5,900 MBBLS  =  $2.67/BBL
[year 3]




$22,624,000 M/9,312 MBBLS  =  $2.43/BBL
[year 4]

Operating costs in the early years of production XE "Production:early year costs per BBL"  are assumed to be roughly $2.50/BBL. This may seem a bit low depending on the region and the particular situation. Average operating costs worldwide are higher by about $1.00/BBL. It is certainly possible for costs to be this low, but there is not enough information in this exercise to say one way or another. Analysts would likely know for a particular area whether this number was high or low. 

Operating costs (full-cycle) 

 XE "Operating cost:full cycle" 


$270,000 M/100,000 MBBLS  =  $2.70/BBL


In any given region or situation there is a likely level of operating costs that would be considered realistic or reasonable under a given set of conditions. Full-cycle operating costs with most models are typically higher than operating costs per unit in the early years of production XE "Production:early year vs full cycle" . Sometimes when analysts or management quote operating costs they include depreciation XE "depreciation" . Furthermore, in many countries, intangible costs that are not required to be capitalized (i.e. these costs are expensed not amortized), are defined as operating costs. In order to be comfortable with operating costs on the order of $2.70/BBL there should be a good healthy economy-of-scale and no cruel and unusual conditions that might require higher costs. A 100 MMBBL field is not necessarily large, but it may be large enough to provide sufficient economies to justify lower-than-average operating cost XE "Operating cost:lower-than-average" s. 

The key factors that influence both capital and operating costs XE "Operating cost:key factors"  include: 

Water depths or terrain

Climate: XE "climate"  Weather windows, wave conditions, spring break-up

Infrastructure XE "infrastructure" :
Roads, rail, port facilities, airports, communications 

Distance from supply points for goods and services

Distance to market XE "distance to market"  

Reservoir depth XE "reservoir depth" 
Rock type XE "rock type" /Petrophysical parameters XE "petrophysical parameters" 
Reservoir pressure gradient XE "reservoir pressure gradient" 

Fluid XE "Fluid:properties"  properties: Paraffin XE "paraffin"  content (pour point), Gas oil ratio XE "gas oil ratio"  


Political conditions XE "political conditions" /risk XE "Risk:political conditions" s 

Technical aspects and assumptions 

The basic unit of production XE "Production:basic upstream unit"  in the upstream end of the industry can be viewed as either a well or a field depending upon the situation. In this case both are considered. The petroleum industry is highly technical. The measures here only scratch the surface but they do provide some insight into the dynamics of the model. Furthermore, checking these aspects of the model provides quick indications of particular areas for further inspection. 

Peak production/total reserves  (P/R)




12,050 MBBLS/100,000 MBBLS  =  12.05% 

In year 6 of the cash flow XE "Cash Flow:model/production peak"  model production peaks at 12,050 MBBLS. This represents 12% of the total reserves. This production XE "Production:P/R ratio" /reserve (P/R XE "P/R" \t "See P/R ratio" ) ratio is a useful and direct measure of the rate of production. Typically, field development XE "Development:design/peak year production" s are designed in such a way that roughly 10% or so of the recoverable reserves are produced in a peak year of production. However, higher rates can be found. Indonesia XE "Indonesia"  is fairly famous for high P/R ratios—on the order of 20 to 25%. Often the production decline rate coming off plateau production XE "Production:rate of"  will be close to or greater than the P/R ratio XE "P/R ratio"  (see figure F 4.6, Chapter 4). 

The rate of production can have a huge impact on project economics. Therefore it is important to ensure that if a production profile has a particularly high (or low) P/R ratio that there is adequate justification.  

Decline rate XE "decline rate"  

Typically production decline rates will be equal to or greater than the P/R ratio XE "P/R ratio" . In this case there is little information provided by this statistic but it was considered important to illustrate how this can be observed fairly quickly. Take year 10 for example. Year 10 from the production profile has 7,202 MBBLS of production. The previous year was 8,232. This represents a 12.5% decline. The same rate is found in subsequent years. 






7,202 MBBLS    [year 10]


Rate of Change
=      (((((((((
=     87.5% 






8,232 MBBLS    [year 9]


Decline Rate
=              (1 – 87.5%) 
=    12.5% 

Well spacing 




6,000 Acres/22 Wells   =   270 Acres/Well 

One of the important companion statistics to the P/R ratio is well spacing. An oil field can be produced either slowly or very quickly and much of this will be reflected in the P/R ratio. It depends primarily on the number of wells a company is willing to drill, or how many horizontal wells are drilled. Up to a certain point there is an advantage to drilling more wells and beyond that point there are diminishing returns. The objective is to maximize present value. 

There is not sufficient information to determine if the spacing is appropriate, especially without maps and other information. However, it is likely that it would be difficult to produce as much as 12% of the reserves in one year from a given reservoir on such a large spacing if all the wells are vertical. In the early days of the North Sea, development XE "Development:North Sea well spacing" s were typically initiated with 200 – 240 acre spacing. Later, additional in-fill wells were drilled. With these spacings P/R ratios were typically around 10%.

Now, more horizontal wells are being drilled. Typically horizontal wells extend at least  3,000 feet horizontally through a reservoir. Much less than that is a waste and beyond that the relative benefits typically diminish substantially. With a 3,000 foot horizontal leg a well will drain approximately twice as much as a vertical well on a 200 acre spacing. If all the wells in this 100,000 MBBL development were horizontal then it could likely produce faster than the 12% P/R in the model. 

Initial production XE "Production:initial rate per well"  rate per well




33,000 BOPD/22 Wells   =   1,500 BOPD/Well 

The initial production rate per well is an extremely important parameter. From the limited information provided with this model only an estimate can be made. Supposedly 22 wells are assumed to be productive. However, from the model it cannot be determined just how many are actually producing in the early years. Therefore, it will be assumed that by year 6 of the model all wells are producing. Yet, by that time, some of the wells will already have been producing for over 3 years. Thus this estimate will be somewhat low. However, this is an accuracy vs. precision issue and a simple estimate is sufficient. 

The field is projected to be producing at 33,000 BOPD by year 6 (year 4 of production). Divided among 22 wells this yields an initial average rate of around 1,500 BOPD/well. The natural question arises; “Is this reasonable?” It depends on many things, which are discussed in the next section. 

One common mistake is to use reported test rates from an area in an exploration or development XE "Development:model"  model. Or for development XE "Development:feasibility economics"  feasibility economics sometimes test rates from the discovery and appraisal wells are used. This is often not appropriate. Reported test rates are usually the result of “combined” flow rates XE "flow rate"  that may include separate drill-stem test results from numerous reservoir intervals up and down the hole. 

 Table T 1.15 shows reported discovery well test rates worldwide for the years 1996-1998. The average test rate for an oil discovery during this period was around 5,000 BOPD. It is likely that the average production rate per well, during the first full year of production for development XE "Development:wells"  wells associated with these discoveries, would be half this much. 

T 1.15    Reported international discoveries XE "international discoveries"  1996 - 1998










BOPD per foot of pay 

1,500 BOPD/110 feet = 14 BOPD/ft

This is an extremely rare statistical measure. It should be used with caution. For one thing, this productivity index captures the effects of only one (pay thickness) of 4 main parameters that influence oil well deliverability. Deliverability XE "deliverability"  is also directly proportional to permeability XE "permeability"  and drawdown XE "drawdown"  (pressure differential XE "pressure differential"  in the well bore XE "well bore" ), and inversely proportional to fluid XE "Fluid:viscosity"  viscosity (Darcy’s radial flow equation see Chapter 7 – Petrophysics). 

However, for those familiar with both its strengths and weaknesses, it does provide insight. A productivity index of 14 BOPD/ft is not high. In fact 20 might be closer to world average. Anything above 40 is high. Some wells produce at rates on the order of 60 to 80 BOPD/ft but these typically occur because of dramatically reduced bottom-hole pressure due to submersible pumps.  

Development XE "Development:drilling success ratio"  drilling success ratio  

22 Productive wells/25 Development wells drilled  = 88%

Even development XE "Development:wells"  wells can come up dry. In some areas in fact the ratio can be quite high—on the order of 20%. Furthermore there are worse things than a dry hole XE "dry hole" . A blowout of course would qualify, but perhaps more common than that is the kind of drilling where a completed well yields insufficient production to justify even the completion costs XE "completion costs" —let alone the dry hole costs XE "dry hole" . 


Good
Drilling results



· Commercial success

· Technical success

· Dry hole – development

· Technically successful development well with insufficient production to justify even the completion costs

· Dry hole – exploration (because typically exploration drilling costs more than development drilling)

· Remote gas discovery

· Blow out


Bad

 XE "Rules of thumb:Swanson's rule" 
More on the Savings Index

Daniel Johnston

PAFMJ – Summer 2004

As far as I know the first published discussion of the “savings index” concept is found in the PAFMJ [Key Concerns of Governments and Oil Companies: Alignment of Interests,  PAFMJ, Spring 2000, Vol. 19. No. 1, Johnston].  This column reviews this concept and develops it further. 

Keeping costs down is a concern of all parties to a PSC—the government (Gvt.), and international oil companies (IOCs). As long as all parties are concerned about keeping costs down then as far as this issue is concerned there is clear alignment of interests. Most fiscal systems are well designed in this regard. All parties will benefit if costs are kept down. This is often news to many government officials because one of the most common questions asked by them is: “What mechanism can we put into our fiscal system that will encourage oil companies to keep costs down?”. The answer is, “It is hard to find systems where there is not an incentive to keep costs down.”  But, the magnitude of the incentive varies. 

Just how much each party benefits if costs are kept down can be measured. The “savings index” is a measure of how much a company gets to keep if it saves a dollar ($1.00).  Only the profits-based fiscal elements (such as profit oil split and taxes) affect this statistic. And, how many fiscal systems lack a profit-based rent extraction mechanism of some sort (like an income tax or a profit oil split or both)? Very few. 

A typical PSC is used as an example. This PSC has an average share of profit oil (in the long-run) for the Contractor group of around 70% and an income tax of  50%. If the Contractor saves a dollar then there will be an added dollars worth of profit oil. The Government will get 30% of that through the profit oil split. The contractor therefore gets 70¢ worth of profit oil but taxes will reduce this by half. The contractor then at the end of the day will keep 35¢ on-the-dollar for every dollar saved. (This index does not take into account present value discounting.) A “savings index” of 35% is a healthy incentive for a company to keep costs down. All parties benefit from this cost savings. The Government benefits more of course (65¢ on the dollar) but it is still a powerful incentive. For example, the savings index in the Indonesian standard PSC for oil is only around 15% (or 15¢ on the dollar saved) yet companies in Indonesia still work hard to keep costs down.  Factoring-in time value of money magnifies the incentive.  Examples are summarized in Table 1. 

Similarly, added costs effect all parties and in the same proportions. An added $1.00 of expenditure reduces profits which would have ultimately been divided 65/35% in favor of the government according to the “savings index”. 


It is understandable that governments would be concerned about keeping costs down. But here there is a healthy incentive for the contractor to keep costs down—without any special mechanism. In fact when time value of money is factored-in the incentive for the contractor is magnified. A summary is provided in Table 1 showing various examples. With the example “typical PSC” the incentive goes from 35¢ on-the-dollar (or 35% as shown above) to 49% (discounted at 12.5%). 


	Table 1

Built-in cost reduction incentives are almost entirely a function of a system’s profit-based fiscal mechanisms. When present value discounting is factored-in, the incentive for companies to keep capital  costs down is typically magnified for in those systems where Gvt. take is relatively high. 


	
	Incentive to keep Capital Costs down

(((
How much does the Contractor benefit if 

costs are reduced by $1.00?



	
	Gvt. Take

(%) 
	Savings Index

	
	
	Benefit Undiscounted
	Benefit Discounted 12.5%

	Typical PSC 
	80%
	35¢
	49¢

	Indonesia Std. (Oil) 
	85%
	15¢
	39¢

	World Average
	65%
	50¢
	58¢

	Gulf of Mexico 

OCS Shelf 
	46%
	65¢
	65¢

	United Kingdom 
	40% 
	60¢
	63¢


The Table 1 and 2 results were based on discounted cash flow analysis of a field development project. Base-case assumptions include: 


Oil price 


$20.00/BBL (flat – no escalation) 

Field Size 


100 MMBBLS 


Capex



$2.50/BBL

Opex 



$2.50/BBL  

Production start 

Year 3 

Peak production 

Year 5 

Production/reserves ratio
12%  (% of reserves produced in peak year of production) 

Decline rate 


12.5% (exponential) 

The sensitivity analysis to changes in capital costs was performed by simply reducing capital costs and holding all other variables constant (opex, prices, production profile etc). The result was an increase in contractor cash flow and contractor discounted cash flow (see Table 1). 

Similarly, the sensitivity to changes in operating costs was evaluated by simply reducing operating costs and holding all other variables constant (capex, prices, production profile etc). The result was an increase in contractor cash flow and contractor discounted cash flow (see Table 2). 

	Table 2
The incentive for companies to keep operating costs down is typically not magnified—in fact, just the opposite. 


	
	Incentive to keep Operating Costs down

(((
How much does the Contractor benefit if 

costs are reduced by $1.00?



	
	Gvt. Take

(%) 
	Savings Index

	
	
	Benefit Undiscounted
	Benefit Discounted 12.5%

	Typical PSC 
	80%
	35¢
	10¢

	Indonesia Std. (Oil) 
	85%
	15¢
	4¢

	World Average
	65%
	50¢
	15¢

	Gulf of Mexico 

OCS Shelf 
	46%
	65¢
	19¢

	United Kingdom 
	40% 
	60¢
	17¢


Different Perspectives 

The savings index concept has different meanings depending on perspective. In fact the dynamics are dramatically different from one perspective to another, but the savings index approach provides insight.  

Exploration Economics

When oil companies commit capital to an exploration program there is the chance that these funds may represent an unsuccessful effort. In that case there is the chance that there will be no recovery of the risk capital. The incentive to keep costs down therefore is even greater than with development or production economics. Every dollar saved could be a dollar earned i.e. a 100% incentive. If a discovery is made then the benefit from savings will correspond to the savings index much in the same way as with development economics.  


Development Economics

Most of this discussion has focused on development economics. Tables 1 and 2 deal exclusively with the savings index concept as it pertains to a development feasibility economic model. With that in mind it is important to point out that there is one huge contradiction to the general rule that: “Both parties benefit from cost savings.”  

The contradiction is found with field development decision-making. There are many different alternatives and ways to develop an oil or gas discovery. Typically field development feasibility studies involve an iterative approach. A base case development plan is generated and a discounted cash flow model is built to estimate the financial impact of this plan. Let us assume the base case revolves around an 10-well scenario (see Figure 1). The present value for the contractor discounted at some appropriate discount rate then is compared with other scenarios.  For example an alternate plan may be based on a 13-well scenario which will likely cost more than the 10-well base case scenario.  There will be added drilling costs as well as facilities costs and the transportation function will have greater demands. With the added capital costs there may also be more operating costs (13 wells to operate vs 10) for example. However, in this example the added costs are more than offset by the faster rate of production and time value of money. The more costly 13-well scenario is superior to the 10-well and 8-well scenarios, and so forth. In the Figure 1 example it is the 16-well scenario that maximizes present value for the contractor. Usually the development plan that optimizes present value for the contractor also optimizes present value for the government. So up to a certain point there is an incentive to spend more. And, both parties benefit.  Once the optimum development plan is identified though there is a strong incentive to keep costs down if the objectives associated with this plan can still be met, i.e. number of wells, production levels, facilities and transportation capacity, safety, environmental protection, etc. 

Production Economics

At the development point looking forward, the present value dimension is dynamic. However, once capital costs have been incurred and production commences the dynamics change. After production has commenced, the incentive to keep costs down is not as strongly influenced by present value discounting. This is particularly true of operating costs because often there is not such a large time-lag between expenditure and recovery as there is with typical capital costs. In fact it may well be that the lag between expenditure and recovery (and/or tax deductibility) may be no more than a single accounting period or two. Thus the savings incentive for operating costs (discounted) closely approaches the “undiscounted” savings index. 

With capital costs incurred during production, depreciation will stretch the time-lag between expenditure and recovery. However, it is unlikely the magnification of the incentive to keep costs down will be as great as it is from the development economics point of view. 

Dismantlement and Site Restoration
If abandonment costs are treated the same as other costs such as exploration, development and production costs then the relative distribution of the financial responsibility will correspond to the savings index. With the example PSC used here with a 35% savings index the government would be responsible for 65% of abandonment costs. Every added dollar of expenditure will reduce the accounting profits of which the government would have gotten 65% and the IOC 35%. This is only the economic viewpoint of course. The ultimate responsibility is a legal issue.  


Goldplating 

In this industry when a “savings index” is low the claim of “goldplating” often surfaces. The thought of goldplating strikes terror into the hearts of many government officials. It represents the ultimate in “inefficiency” and “waste”. 

True goldplating is where there is a fiscal device or a system that encourages a company to spend more than it would otherwise spend because “the more it spends, the more it makes”. This is the classical definition of goldplating. True goldplating yields a negative savings index. 

However, true goldplating is fairly hard to find. With some rate-of-return systems where the triggered tax rates are high and the threshold rates of return are also set high there could be an incentive to spend more. The following ROR-based profit oil split is shown below as an example: 



  Internal Rate of Return 

  Government 



Achieved by Contractor 

Profit Oil Share



Less than 15%


             0%




         25%



40%




30% and above


70%

Or it could be a royalty/tax system: 

. 

  Internal Rate of Return 

      Additional 



Achieved by Contractor 

   Profit Tax Rate 



Less than 15%


             0%




         25%



40%




30% and above


70%


Arithmetic of Cheating 

It is hard to escape this unpleasant subject but it often comes up in the context of a discussion like this. We have used as an example a “typical PSC” with a savings index of 35%. With a system like this if a company managed to pretend as though it spent an extra dollar when it really didn’t the company (contractor) would benefit to the tune of 65% or 65¢ on the dollar. This is the complement of the 35% savings index. This is because the cheating contractor by making this false claim avoided the profits-based mechanisms of the system. The extra (fraudulent) dollar of “expenditure” went through the cost recovery and tax deduction mechanisms and was not treated as profit as it should have been. While this is a legitimate concern, there are many protective measures such as auditors, laws, working interest partners, natural inclination of most companies to do things right etc. 

The bottom line is – most of the time things work well and in the best interests of both parties to these contracts (government and IOCs). There are a few things to look out for but typically healthy incentives are built-in to these systems. It almost takes an effort to create an environment where goldplating is encouraged. Cheating is always a possibility but I believe companies are like individuals. Some individuals (say around 10-15% will never cheat). Most individuals (around 70-80%) will not cheat if there are even some rudimentary safeguards like auditors, procurement guidelines, budget process, working interest partners, laws and penalties, etc. And there are some (maybe 10% or so) who will always cheat or try to cheat unless there are substantial safeguards such as auditors, procurement guidelines, the budget process, laws and penalties etc. 

Glossary

Abrogate – To officially abolish or repeal a treaty or contract through legislative authority or an authoritative act.

Accelerated depreciation XE "depreciation"  – Writing off an asset through depreciation or amortization at a rate that is faster than normal accounting straight line depreciation. There are a number of methods of accelerated depreciation, but they are usually characterized by higher rates of depreciation in the early years than latter years in the life of the asset. Accelerated depreciation allows for lower tax rates in the early years. 

Access to gross revenues (AGR)  XE "depreciation"  – The maximum share of gross revenues a company can receive in any given accounting period relative to their working interest share of gross revenues. This is the complement of the effective royalty rate (ERR). 
Acreage – Amount of land area (or offshore area) under lease or associated with and/or governed by a production sharing contract. 

Ad valorem – Latin “according to value”. A tax on goods or property, based upon value rather than quantity or size. Royalties are typically “ad valorem” based upon value “at the wellhead”. 

Affiliate  – Two companies are affiliated when one owns less than a majority of the voting stock of the other or when they are both subsidiaries of a third parent company. A subsidiary is an affiliate of its parent company. (see Subsidiary)

Amortization – An accounting convention designed to emulate the cost or expense associated with reduction in value of an intangible asset (see Depreciation) over a period of time. Amortization is a noncash expense. Similar to depreciation of tangible capital costs XE "capital costs" , there are several techniques for amortization of intangible capital costs:

     Straight Line Decline  (SLD)

     Double Declining Balance  (DDB)

     Declining Balance  (DB)

     Sum of Year Digits  (SYD) 

     Unit-of-Production   (UOP)

API – American Petroleum Institute.   

API gravity – American Petroleum Institute measure of the density or weight of a crude oil. Measured in degrees (() as in “West Texas Intermediate is a 38( -  40( API crude”.

  





Sg = specific gravity in grams per cubic centimeter.

Appraisal well – See Delineation well.
Aquifer – Porous water-bearing rock.   

Arbitration – A process in which parties to a dispute agree to settle their differences by submitting their dispute to an independent individual arbitrator or group such as a tribunal. Typically, each side of the dispute chooses an arbitrator and those two arbitrators choose a third. The third arbitrator acts as the chairman of the tribunal, which then hears and reviews both sides of the dispute. The tribunal then renders a decision that is final and binding. 

Backwardation –  When a commodity’s current prices or spot price is greater than futures prices the market is said to be “inverted” or “in backwardation”. The opposite of “contango” (See contango).

Basket – This term is often used to mean a  hypothetical blend of crudes also referred to as a “coctail” for price reference purposes in the absence of arms- length sales. 

Block – A license area or contract area – relates to each individual parcel of acreage held by an oil company or a government.  

Book value – (1) The value of the equity of a company. Book value per share is equal to the equity divided by the number of shares of common stock. Fully diluted book value is equal to the equity less any amount that preferred shareholders are entitled to, divided by the number of shares of common stock. (2) Book Value of an asset or group of assets is equal to the initial cost less DD&A (effectively depreciation).

Branch – An extension of a parent company but not a separate independent entity. Subsidiary companies are normally taxed as profits and are distributed as opposed to branch profits, which are taxed as they accrue.

Brown tax  – A tax that can be positive or negative. A “cash flow based” a Government (working interest) participation could be viewed this way. During the periods of investment the Government pays. During the periods of positive cash flow the Government “takes”. 

Bubble point – Reservoir pressure at which gas in solution (in the oil) will bubble out of the host oil at the prevailing reservoir temperature. 

Calvo clause – A relatively obsolete contract clause once promoted in Latin American countries where the contractor explicitly renounced the protection of its home government over its operation of the contract. The objective of the Calvo Doctrine was to direct disputes to local jurisdictions and avoid international arbitration. 

Capitalize – (1) In an accounting sense the periodic expensing of capital costs such as through amortization, depreciation or depletion. (2) To convert an (anticipated) income stream to a present value by dividing by an interest rate. (3) To record capital outlays as additions to asset value rather than as expenses. 

Generally, expenditures that will yield benefits to future operations beyond the accounting period in which they are incurred are capitalized—that is, they are depreciated at either a statutory rate or a rate consistent with the useful life of the asset. 

Capitalization – All money invested in a company including long term debt (bonds), equity capital (common and preferred stock), retained earnings and other surplus funds. Market capitalization is stock price times the numbers of shares of common stock. 

Capitalization rate – The rate of interest used to convert a series of future payments into a single present value.

Carried interest – When a working interest partner in the exploration or development phase of a contract is paying a disproportionately lower share of costs and expenses than its working interest share. This occurs when Government agencies such as the Oil Ministry or the National Oil Company are “carried” through the exploration phase of a contract. In this case the NOC is said to be “carried” or is said to have a “back-in option”. Also in a farmin agreement, typically, the company holding the original working interest will farmout a portion of the work obligation to another company and is “carried” through that portion of the work program. The company farming in then “carries” the original license holder through that phase i.e. the original license holder then does not pay, or pays a disproportionately lower percentage.  

Cash flow – Gross revenues less all associated capital and operating costs. Contractor cash flow is equal to gross revenues less all costs, government royalties, taxes, imposts, levies, duties and profit oil share, etc. It therefore represents Contractor share of profits. Government cash flow typically consists of government royalties, taxes, imposts, duties, profit oil share etc. 

In a financial sense, net income plus depreciation, depletion and amortization and other non-cash expenses. Usually synonymous with cash earnings and operating cash flow. An analysis of all the changes that affect the cash account during an accounting period. 


Cash Flow – Two perspectives: 


The typical petroleum industry engineer/economist performing cash flow analysis needs this comparison handy when talking to many of the Wall Street folks. They are used to taking net income from the income statement and “adding back” DD&A to get “cash flow”.

Accountants and Wall Street
      Upstream micro-economic modeling

      financial statements
     
Gross revenues


-   Royalty XE "Royalty:tax and cash flow calculation" 

((((((((

=  Net revenues   (    (   (   (   (           Revenues (or “turnover”)



-  Operating costs



-  Operating costs XE "Operating cost:cash flow calculation" 

-  Capital costs XE "capital costs" 




-  Depreciation XE "depreciation" 

((((((((



((((((((

=  Pre-tax cash flow XE "Cash Flow:pre-tax" 



=  Taxable income


-   Income taxes



-   Income taxes

((((((((



((((((((
=  After-tax cash flow


=  Net income


    [Net cash flow]



+  Depreciation








-   Capital expenditures 


((((((((







=  After-tax cash flow XE "Cash Flow:after tax"  


[Net cash flow]

Central bank  – The primary government owned banking institution of a country. The central bank usually regulates all aspects of foreign exchange in and out of the country. It actively intervenes in the acquisition and sale its own currency in foreign exchange markets primarily to maintain stability in the value of the country's currency. 

Commercial discovery – (Or commercial success) In popular usage the term applies to any discovery, which would be economically feasible to develop under a given fiscal system. As a contractual term it often applies to the requirement on the part of the contractor to demonstrate to the government that a discovery would be sufficiently profitable to develop from both the contractor and government point of view. A field that satisfied these conditions would then be "granted commercial status" and the contractor would then have the right to develop the field. 

Commingled production – Production of petroleum from more than one reservoir through a single wellbore or flowline without seperate measurement. 
Completion – Equipment and activities required after drilling a well in order to prepare the well for production of oil and/or gas. 
Concession – An agreement between a government and a company that grants the company the right to explore for, develop, produce, transport and market hydrocarbons or minerals within a fixed area for a specific amount of time. The concession and production and sale of hydrocarbons from the concession is then subject to rentals, royalties, bonuses and taxes. Under a concessionary agreement the company would take title to gross production less Government royalty oil “at the wellhead”.

Condensate – Light liquid hydrocarbons associated with gas, typically “pentanes plus” (C5 +). (see Hydrocarbon series) 

Consortium – A group of companies operating jointly, usually in a partnership with one company as operator in a given permit, license, contract area, block etc.

Contango  XE "Contractor"  – The relationship between a commodity’s futures prices and the current market price for the commodity. When futures prices are greater than current prices such as spot prices or current contract prices the market is said to be in contango. Contango is the opposite of “backwardation”. 

Contractor XE "Contractor"  – An oil company operating in a country under a production sharing contract or a service contract on behalf of the host government for which it receives either a share of production or a fee. 

Contractor XE "Contractor:take"  take – Total contractor after-tax share of cash flow.  

Cost of capital – The minimum rate of return on capital required to compensate debt holders and equity investors for bearing risk. Cost of capital is computed by weighting the after-tax cost of debt and equity according to their relative proportions in the corporate capital structure. 

Cost insurance and freight – (CIF)  is included in the contract price for a commodity. The seller fulfills his obligations when he delivers the merchandise to the shipper, pays the freight, and insurance to the point of (buyers) destination and sends the buyer the bill of lading, insurance policy, invoice, and receipt for payment of freight.  The following example illustrates the difference between an FOB (Free on board) Jakarta price and a CIF Yokohama price for a Ton of LNG. (see FOB). 

FOB Jakarta 

$170/ton   also called "netback price"  

+ 30/ton   Freight Charge               

   


((((
CIF Yokohama    
$200/ton      

Cost oil XE "cost oil"  – A term most commonly applied to production sharing contracts which refers to the oil (or revenues) used to reimburse the Contractor for exploration, development and operating costs incurred by the Contractor. 

Cost recovery – The means by which companies recover costs; same as deductions.

Cost recovery limit – Typically with PSCs in any given accounting period there is a limit to the amount of deductions that can be taken for cost recovery purposes. The limit is usually quoted in terms of a percentage of gross revenues or gross production. Unrecovered costs are carried forward and recovered in subsequent accounting periods if there is sufficient production. 

Country risk – The risks and uncertainties of doing business in a foreign country including political, and commercial risks. (see Sovereign Risk). 

Creeping nationalization or Creeping expropriation – A subtle means of expropriation through expanding taxes, restrictive labor legislation, or labor strikes, withholding work permits, import restrictions, price controls and tariff policies. 

Crypto tax  – This is a non-technical reference to non-conventional/(less direct) means by which Governments may impose duties, levies, or financial requirements on an oil company. These elements rarely are captured in typical published “take” statistics. Examples include; social welfare development funds (written or unwritten), hostile audits, mandatory currency conversions, customs duty exemptions that are not honored, hiring and purchase quotas, inordinately long depreciation rates, inefficient procurement requirements, excessive immigration/visa requirements, etc. 

Debt service – Cash required in a given period, usually one year, for payments of interest and current maturities of principal on outstanding debt. In corporate bond issues, the annual interest plus annual sinking fund payments.

Delineation well – A well drilled in order to determine the extent of a reservoir also known as an “Appraisal well”. 
Depletion – (1) Economic depletion is the reduction in value of a wasting asset by the removal of minerals. (2) Depletion for tax purposes (depletion allowance) deals with the reduction of mineral resources due to removal by production from an oil or gas reservoir or a mineral deposit.

Depletion allowance – This is one type of “incentive” that a few Governments use to encourage investment. Typically these allowances provide the companies a “deduction” for tax calculation purposes based on some percentage of gross revenues. The “Filipino Participation Incentive Allowance (FPIA) in the Philippines has this characteristic. It allows the contractor group 7.5% of  gross revenues as part of the service fee. These mechanisms are very “progressive”. 

Depreciation – An accounting convention designed to emulate the cost or expense associated with reduction in value of a tangible asset due to wear and tear, deterioration or obsolescence over a period of time. Depreciation is a noncash expense. There are several techniques for depreciation of capital costs:

     Straight Line Decline

     Double Declining Balance

     Declining Balance

     Sum of Year Digits  

     Unit-of-Production 

Development costs – Costs associated with placing an oil or gas discovery into production. These costs typically consist of drilling, production facilities and transportation costs. 

Development drilling – Drilling that follows exploratory and appraisal drilling after a discovery. 

Development well – A well drilled within a proven or known productive area of an oil or gas reservoir. 

Dew point pressure – The (gas) reservoir pressure below which liquids begin to condensate out of the gas at the prevailing reservoir temperature. 
Dilution Clause – In a joint operating agreement a clause that outlines a formula for the dilution of interest of a working interest partner if that partner defaults on a financial obligation. Also called a “withering clause”.

Direct tax - A tax that is levied on corporations or individuals--the opposite of an indirect tax such as a value-added tax (VAT) or sales taxes.

Discounted cash flow analysis – Economic modeling of anticipated income versus expenditures over time. It is based upon estimated production rates, oil prices and costs, as well as royalties, taxes and other means of Government take. The net result is a stream of cash flow over time. Cash received in the distant future is not as valuable as cash received now so the time value of the cash flow is calculated factoring in time value of money to arrive at a “present value” equivalent. 

Disposal – This term usually refers to transportation and sales of crude or gas from the field. 

Dividend withholding tax – A tax levied on dividends or repatriation of profits. Tax treaties normally try to reduce these taxes whether they are so named or simply operate in the same manner as a withholding tax.

Dollars-of-the-day – A term usually associated with cost estimates that indicate the effects of anticipated inflation have been taken into account. For example, if a well costs $5 MM right now in "today’s dollars"—(the opposite of dollars-of-the-day) then the cost of the well two years from now might be estimated at $5.51 MM in dollars-of-the-day assuming a 5% inflation factor. Other associated terms: 


Dollars-of-the-day
vs.
Nominal Dollars


Escalated 

vs.
Non-escalated


Current Dollars 
vs.
Today’s dollars



Inflated 

vs.
Real

Domestication - A form of creeping nationalization where host government enacts legislation that forces foreign-owned enterprises to surrender various degrees of ownership and/or control to nationals. 

Domestic market obligation – Some countries provide the State an option to purchase a certain portion of the contractor’s share of production. This is called domestic market obligation (DMO) or domestic requirement. Typically the purchase price for DMO crude is less than market price. Also local currency may be part of the price formula. There are many variations on this theme. 

Double taxation – (1) In economics a situation where income flow is subjected to more than one tier of taxation under the same domestic tax system--such as state/provincial taxes, then federal taxes or federal income taxes and then dividend taxes. (2) International double taxation is where profit is taxed under the system of more than one country. It arises when a taxpayer or taxpaying entity resident (for tax purposes) in one country generates income in another country. It can also occur when a taxpaying entity is resident for tax purposes in more than one country. 

Double taxation treaty – Formal agreement between countries to reduce or eliminate double taxation. A bilateral tax treaty is a treaty between two countries to coordinate taxation provisions which would otherwise create double taxation. A multilateral tax treaty involves three or more countries for the same purpose. The U.S. has few treaties with oil producing nations.  

Dual residence – When a taxpaying entity is resident for tax purposes in more than one country. This can happen when different countries apply the tests for determining residence and the company passes the test in more than one country. 

Dutch disease – The adverse results of large-scale positive shock to a single sector of a nations economy—so named because of the problems associated with large-scale development of the Groningen Gas field in the Netherlands in the 1970s. Typically the sector of the economy that is booming causes widespread inflation and other sectors, particularly agriculture, suffer from inability to attract workers. The dramatic increase in foreign exchange can cause problems with local currencies and fiscal and monetary problems can occur without proper management.  

Economic profit – Gross project revenues minus total costs which include exploration, development and operating costs.

Economic rent – While there are a number of definitions, one common definition is: the difference between the value of production and the cost to extract it. The extraction cost consists of normal exploration, development and operating costs as well as a share of profits for the industry. Economic rent is what the governments try to extract as efficiently as possible. 

Effective royalty rate – The minimum share of revenues (or production) the government will receive in any given accounting period from royalties and its (guaranteed) share of profit oil. This statistic is the complement of the access to gross revenues (AGR) statistic. 

Entitlements – The shares of production to which the operating company, the working interest partners, and the government or government agencies are authorized to lift. Entitlements are based on royalties, cost recovery, production sharing, working interest percentages, etc. (see Lifting)

Excise tax – A tax applied to a specific commodity such as tobacco, coffee, gasoline or oil based either on production, sale or consumption.   

Exclusion of areas – (see Relinquishment) 

Expected monetary value – (see Expected value) 

Expected value – A weighted average financial value of various possible outcomes such as either a discovery or a dry hole XE "dry hole"  weighted according to the estimated likelihood (estimated probability of success or failure) that either outcome might occur.  Same as Expected monetary value (EMV). 

Expense – (1) In a financial sense a non-capital cost associated most often with operations or production. (2) In accounting, costs incurred in a given accounting period that are charged against revenues. To “expense” a particular cost is to charge it against income during the accounting period in which it was spent. The opposite would be to “capitalize” the cost and charge it off through some depreciation schedule. 

Exploration drilling – Drilling in an un-proved area. (see Exploratory well)

Exploratory well – A well drilled in an unproved area. This can include: (1) a well in a proved area seeking a new reservoir in a significantly deeper horizon, (2) a well drilled substantially beyond the limits of existing production. Exploratory wells are defined partly by distance from proved production and by degree of risk associated with the drilling. Wildcat wells involve a higher degree of risk than exploratory wells. 

Expropriation – Similar to the concept of nationalization or outright seizure or confiscation of foreign assets by a host government. With expropriation the confiscation is directed toward a particular company, nationalization is where a government confiscates a whole industry. Expropriation is legal but theoretically must be accompanied by prompt adequate and effective compensation and must be in the public interest. 

Fairway – (see Trend) 

Fair market value (FMV) of Reserves – Often defined as a specific fraction of the present value of future net cash flow discounted at a specific discount rate. One common usage defines FMV at 2/3 - 3/4 of the present value of future net cash flow discounted at the prime interest rate plus .75 to 1 percentage point.

Farmin – (1) A lease or working interest obtained from another company in return for a consideration. (2) To receive a farmin. 

Farmout – (1) A lease or working interest granted to another company in return for a consideration. (2) To grant a farmout. 

Farmout extension – Sometimes the NOC or the Government will allow a Contractor some additional time (an extension to the current contract phase) to find a partner. Governments know that finding partners is an important way for companies to spread the risk of exploration. 
Farmee – The party farming-in.

Farmor – The party farming-out.

Finding cost – The amount of money spent per unit (barrel of oil or MCF of gas) in exploration divided by reserves added. There are numerous formulas but generally includes discoveries, and revisions to previous reserve estimates. Some include acquisition costs of reserves.

Fiscal system – Technically the legislated taxation structure for a country including royalty payments. In popular usage the term includes all aspects of contractual and fiscal elements that make up a given government-foreign oil company relationship. 

Fiscal marksmanship – The ability of authorities to predict with any degree of accuracy or certainty the tax revenues that may fall due to be paid to the government. In the petroleum industry it is particularly difficult to accurately estimate what revenues may be generated for countries with little or no exploration history. 

Also the ability to determine the appropriate taxation scheme

Flare –  Or “flaring”;  burning  of residue hydrocarbon gasses. 

Flooding  –  Injection of water (“water flood”) or gas (“gas flood”) into or adjacent to a reservoir to increase oil recovery. 

Formation – A layer of rock or geological horizon that can be mapped. It has a distinct top and bottom. The formation is typically given a name such as the “Red Wall Limestone” or ”Kimmeridgian Shale”. 

Franked dividends – Dividends that have already been taxed at the corporate level and are therefore either not subject to withholding tax or the taxes paid are creditable against withholding taxes. 

FOB – Free on Board. A transportation term that means the invoice price includes transportation charges to a specific destination. Title is usually transferred to the buyer at the FOB point by way of a bill of lading. For example, FOB New York means the buyer must pay all transportation costs from New York to the buyers receiving point. FOB plus transportation costs equals CIF price. (see Cost Insurance Freight) 

FOB shipping point:  Buyer bears transportation costs from point of origin. 

FOB destination: Supplier bears transportation costs to the destination. 

Foreign Corrupt Practices Act (FCPA) – Sometimes referred to as “anti-bribery legislation”. It is illegal for a U.S. company or individual to knowingly pay a bribe to a foreign official in order to obtain, or retain business. This includes commissions or payments to agents or intermediaries with the knowledge that all or a part of the payments will be given to a foreign official. The FCPA also has various record-keeping and reporting requirements.  

Foreign tax credit – Taxes paid by a company in a foreign country may sometimes be treated as “taxes paid” in the company's home country. These are creditable against taxes and represent a direct dollar-for-dollar reduction in tax liability. This usually applies to foreign income taxes paid and credited against home country income taxes. Other taxes which may not qualify for a tax credit may never-the-less qualify as deductions for home country income tax calculations. 

Gas oil ratio – (GOR XE "GOR" ) The number of cubic feet of natural gas produced with each barrel of oil produced. It is measured under surface conditions. Also known as Solution Gas Oil Ratio.  

The engineer J. J. Arps XE "J. J. Arps"  had a rule-of-thumb; typically GOR for black oil is equal to reservoir depth divided by 10. For example if oil was found at a reservoir depth of 7,000 feet then the amount of gas in solution would be equal to 700 cubic feet per barrel (7,000/10). This would not require substantial gas-handling facilities by world standards. However, some crudes can have a GOR of 3,000 to 9,000 cubic feet per barrel or more. 

Gazette – To officially announce license round offering or results, or publication of notification of acceptance of bids in official government publication (gazette). To gazette means to offer blocks--as in "The licenses have not been gazetted yet."  

Geological horizon – A layer of rock that can be mapped. It has a distinct top and bottom. (see Formation).

Gold plating – When a company or contractor makes unreasonably large expenditures due to lack of cost cutting incentives. This kind of behavior could be encouraged where a contractor’s compensation is based in part on the level of capital and operating expenditure, however, it is rare. 

Government take – Government share of economic profits, typically expressed as %. Total government share of production or gross cash flow from royalties, taxes, bonuses, profit oil. 

There are a number of definitions but the most succinct is: Government Take = Government Cash Flow/Gross Project Cash Flow. 

Graben – A block of rock that has dropped down (due to geologic faults) between two other blocks.

Gravity – (see API gravity) 

Gravity based structure – (GBS) Concrete production or wellhead platform fixed to the sea floor by its own weight.  

Gross Benefits – Beyond Government take there are other benefits to a country from having foreign companies operating in-country such as employment, reduction in risk to the government. 

Hard currency – Currency in which there is widespread confidence and a broad market such as that for the U.S. Dollar, the British Pound, Swiss Franc, or Japanese Yen. The opposite would be soft currency where there is a thin market and the currency fluctuates erratically in value. 

Heads Up – When working interest partners are paying costs and expenses in proportion to their working interest percentages they are said to be “heads up”. When one or more partners is being “carried” they are not “heads up”.

Hectare  – Metric unit of area equal to 10,000 square meters, which also equals 2.471 acres. 

High grade XE "high grade"  – A term used to describe the evaluation of acreage or a portfolio of prospects to determine which prospects or areas are best. It is used to determine which acreage to relinquish, and or which prospects to drill first.  

Horizon – A geological layer of rock or a formation (see Formation).  

Hull formula – Compensation for expropriation in the language of many bilateral and multilateral investment treaties that states it should be "prompt, adequate and effective." This is known as the Hull formula. Alternate wording found in other treaties includes, "fair and equitable","reasonable","market value at date of expropriation," etc.

Hurdle rate – Term used in investment analysis or capital budgeting that means the required rate of return in a discounted cash flow analysis. Projects to be considered viable must at least meet the hurdle rate. Most common investment theory, and practice dictates that the hurdle rate should be equal to or greater than the incremental cost of capital.

Hydrocarbon series – The various components of crude oil and natural gas composed of carbon and hydrogen atoms. i.e. the paraffin series (a subset of the hydrocarbon series):

Paraffin series  (characterized by the formula CnH2n+2)

(((((((((((((((((((
             C1  
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Hydrocarbon system – Proven combination of organic-rich source rocks that have been subjected to sufficient pressures and temperatures over geologic time to generate and expel hydrocarbons. 

Incentives – Fiscal or contractual elements provided by host governments that make petroleum exploration or development more economically attractive. Includes such things as: 

Royalty holidays

Tax holidays

Tax credits

Reduced government participation

Lower government take

Investment credits/uplifts

Accelerated depreciation

Depletion allowances

Interest expense deductions (cost recovery)         

Inconvertibility – Inability of a foreign contractor to convert payments received in soft local currency into home country or hard currency such as dollars, pounds, or yen.   

Indirect tax – A tax that is levied on consumption rather than income. Examples include value-added taxes, sales taxes, or excise taxes on luxury items. (see Direct Tax)

Injection – The process of pumping gas or water in a petroleum reservoir in order to maintain pressure and enhance production. 

Intangible drilling and development costs (IDCs)  - Expenditures for wages, transportation, fuel, fungible supplies used in drilling and equipping wells for production.  

Intangibles - All intangible assets such as goodwill, patents, trademarks, unamortized debt discounts and deferred charges.  Also, for example, for fixed assets the cost of transportation, labor and fuel associated with construction, installation and commissioning. 

Investment credit  – A fiscal incentive where the government allows a company to recover an additional percentage of tangible capital expenditure. For example if a contractor spent $10 MM on expenditures eligible for a 20% investment credit then the contractor would actually be able to recover $12 MM through cost recovery (see Uplift). These incentives can be taxable. Sometimes investment credits are mistakenly referred to as Investment Tax Credits. 

Jack-up rig – Offshore mobile drilling vessel with a drilling rig mounted on the hull and with at least 3 tall legs through the hull. It is floated into position like a barge and hoisted above the water when the legs are mechanically lowered to the sea floor. 

Joint operating agreement  – (JOA) Official contract between working interest partners (members of the Contractor group) in a foreign concession or production sharing contract. The JOA will outline rights and obligations of the Operator and other working interest shareholders  (members of the Contractor group) and means by which partners will conduct themselves. It will outline the means by which an operating committee is established, authorizations for expenditure and budgets are governed, notification deadlines, lifting rules, cash calls and so forth.  

Joint venture – The term applies to a number of partnership arrangements between individual oil companies or between a company and a host government. Typically an oil company or consortium (contractor group) carries out sole risk exploration efforts with a right to develop any discoveries made. Development and production costs then are shared pro-rata between partners to the joint venture which may include the government.  

Lease Option – A contractual right of an individual or a company to sign a lease, typically within a certain timeframe and upon completion of some agreed upon work such as a feasibility study, regional study, or regional data acquisition program. 
Letter of credit  – An instrument or document from a bank to another party indicating that a credit has been opened in that party’s favor guaranteeing payment under certain contractual conditions. The conditions are based upon a contract between the two parties. Sometimes called a performance letter of credit, which is issued to guarantee performance under the contract. 

Letter of intent – A formal letter of agreement signed by all parties to negotiations after negotiations have been completed outlining the basic features of the agreement, but preliminary to formal contract signing. 

Levy  –  To impose or collect a tax or fine. 

License  – An arrangement between an oil company and a host government regarding a specific geographical area and petroleum operations. In more precise usage the term applies to the development phase XE "phase"  of a contract after a commercial discovery has been made (see Permit or Block). 

License area – A block or concession area governed by a PSC or other type of contract between an IOC and a host Government. 

License splitting  – A company's option to segregate a license area into segments and find partners and negotiate farmin/farmout arrangements for a specific segment. 

Lifting – When a company takes physical and legal possession of its entitlement of crude oil, which ordinarily consists of two components under a PSC: cost oil and profit oil. Lifting XE "Lifting:agreements"  agreements govern the rules by which partners will lift their respective shares and how adjustments are made if a party is “over lifted” or “under lifted”. 

 XE "Lifting:under lifted" 

 XE "Lifting:over lifted" 
The liftings may actually be more or less than actual entitlements, which are based on royalties, working interest percentages and a number of other factors. If an operator or partner has taken and sold more oil than it was actually entitled to, then it is in an "overlifted" position. Conversely if a partner has not taken as much as it was entitled to it is in an "underlifted" position. (see Nomination and Entitlements).

Lifting agreement – (see Lifting)

Limitada – Business entity which resembles a partnership with liability of all members limited to their contribution and no general partner with unlimited liability. Normally treated as a partnership by the US for tax purposes. Similar to a Limited Liability Company in the U.S. although the limitada was the forerunner.

LNG – Liquid natural gas is natural gas that is liquefied for shipment in specially designed refrigeration ships then regasified and distributed to customers through pipelines.

London interbank offered rate (LIBOR) – The rate most creditworthy international banks that deal in Eurodollars will charge each other. Thus, LIBOR is sometimes referred to as the Eurodollar Rate. International lending is often based on LIBOR rates. For example, a country may have a loan with interest pegged at LIBOR plus 1.5%.

Loss of bargain damages – In an action for breach of contract under English law, the plaintiff is entitled to damages so as to put him in the same position, as far as money can do it, as he would have been in if the contract has been performed.  

LPG – Liquid petroleum gas is a product of distillation and contains considerably more energy than natural gas. A cubic foot of natural gas contains roughly 1,000 BTUs of energy. A cubic foot of propane contains about 2,500 BTUs.

Marginal Government take – Same as Government Take but with costs assumed to be zero. 

Marker crude – A marker, or benchmark crude, is a widely traded crude oil used as a reference for setting prices for other crudes, (e.g., Brent, West Texas Intermediate, and Dubai are benchmark crudes).
Maximum cash impairment – Maximum negative cash balance in a cash flow projection. 

Nationalization – Government confiscation of the assets held by foreign companies throughout an entire industry. (see Expropriation).  

Net back – Many royalty calculations are based upon gross revenues from some point of valuation, usually the wellhead, the last valve off of a production platform or at the boundary of a field or license area. The point of sale however may be different than the point of valuation and the statutory royalty calculation may allow the transportation costs from the point of valuation to the point of sale to be deducted from the actual sale price—netted back. Downstream costs between the wellhead (or point of valuation) and the point of sale are sometimes referred to as net back deductions.

Nomination – Under a lifting agreement the amount of crude oil a working interest owner is expected to lift. Each working interest partner has a specific entitlement depending upon the level of production, royalties, their working interest, and their relative position (i.e. underlifted or overlifted), etc. Each working interest partner must notify the operator (nominate) the amount of its entitlement that it will lift. Sometimes, depending upon the lifting agreement the nomination may be more or less than the actual entitlement. (see Liftings and Entitlements)   

Nomination – Some countries allow oil companies to “nominate” certain areas or blocks for upcoming license rounds or offerings. This was used in the US OCS prior to 1983—known as the “Track Nomination (TN)” system.    

Oil-in-place (OIP)  – Estimates of the quantity of liquid hydrocarbons held in the pore spaces of a reservoir rock. It is understood that it is virtually impossible to recover all of the oil in a reservoir. Therefore an estimate of the percentage of the oil-in-place that might be recovered is required to estimate recoverable reserves (see Recovery factor). 

OPEC - Organization of Petroleum Exporting Countries founded in 1960 to coordinate petroleum prices of the members. Members include: 








     June






  1993

     2000



Date
 Quota
 (1) 
Production
Member                   Joined
MBOPD 
  MBOPD
Abu Dhabi (UAE)
1967
   2,161
    2,280

Algeria       

1969
      750
    1,250 

Ecuador  (2) 

1960

Gabon   (3)

1975
      287
   

Indonesia     

1962
   1,330
    1,490

          
Iran          

1960
   3,600
    3,705

          
Iraq          

1960
      400
    2,565

          
Kuwait   

1960
   2,000
    2,150

Libya   

1962
   1,390
    1,420

Neutral Zone  


      (4) 

          
Nigeria       

1971
   1,865
    2,140

Qatar


1961
      378
       735

     
Saudi Arabia  

1960
   8,000
    8,250

          
Venezuela      (   
1960
   2,359    
    2,940                   






 24,520
  28,925


(1)  Quota did not apply for the full year
(2)  Dropped out at end of 1992 

(3)  Dropped out at end of 1996)

(4) Quotas do not apply – Production shared by Saudi Arabia and Kuwait

 and included in their production 

Operator – The company directly responsible for day-to-day operations, maintaining a lease or license and ensuring the rights and obligations of the other members of the Contractor group are met. 

Operating profit (or loss) – The difference between business revenues and the associated costs and expenses exclusive of interest or other financing expenses, and extraordinary items or ancillary activities. Synonymous with net operating profit (or loss), operating income (or loss), and net operating income (or loss), economic profit (or loss) or cash flow.

OPIC – Overseas Private Investment Corporation - a U.S. Government agency founded under the Foreign Assistance Act of 1969 to administer the national investment guarantee program for investment in less developed countries (LDCs) through the issuance of insurance for risks associated with war, expropriation and inconvertibility of payments in local currency.

Out-of-round – A term that indicates licensing of particular blocks or licenses is conducted at a time other than during an official bid round. Usually these out-of-round situations occur when companies "nominate" particular acreage that is of interest due to recent discoveries or other situations. 

Over lifting – Over/Under lifting is the difference between actual contractor lifting during an accounting period and the contractor entitlements based upon cost recovery and profit oil in the case of a PSC. A lifting is the actual physical volume of crude oil taken and sold. 

Overspill – In international taxation, a situation where a taxpaying company has a credit for foreign taxes which is greater than its corporate tax liability in its home country so that it has an unused and/or unusable tax credit.  

Pareto’s law – The law of the trivial many and the critical few, is commonly known as the 80/20 rule XE "80/20 rule" .  It has many applications and is an important analytical concept. It allows the analyst to maximize efficiency by concentrating efforts on key elements. 

For example, in a portfolio of producing wells, if there is a large enough (statistically significant) sampling, 20 percent of the wells will likely produce 80% of the production. Twenty percent of the wells will represent 80% of the value. In a given basin it is likely that 20% of the fields will hold 80% of the reserves. 

Permit – In a loose sense the term is used to describe any arrangement between a foreign contractor and a host government regarding a specific geographical area and petroleum operations. In a more precise usage the term applies to the exploration phase of a contract before a commercial discovery has been made (see License). 

Petrophysics – The study of rock properties from either actual rock samples from the field, from coring and/or from logging methods. 

Pood – Unit of measure of oil production (Azerbaijan). One pood equals 16 kilograms or roughly 62-62.5 poods per ton.   

Posted price – The official government selling price of crude oil. Posted prices may or may not reflect actual market values or market prices. 

Pour point – The lowest temperature at which a particular crude oil will flow. It is an indication of the wax content of the oil. Some of the famous Indonesian “waxy” crudes have pour points at nearly 100 (F.
Present value – The value now of a future payment or stream of payments based on a specified discount rate.   

Price cap formulas – A fiscal mechanism where Government gets all or a significant portion of revenues above a certain oil or gas price. These formulas are typically characterized by a base price indexed to an inflation factor such as percentage change in the United States Producer Price Index for example. The U.S. Windfall profits tax of the late 1970s and early 1980s was a variation on this theme. Malaysia and Angola have had such elements in their systems. 

Prime lending rate – The interest rate on short-term loans banks charge to their most stable and credit-worthy customers. The prime rate charged by major lending institutions is closely watched and is considered a benchmark by which other loans are based. For example, a less well established company may borrow at prime plus 1%. 

Produced water – Water associated with oil or gas that is produced along with the oil or gas. 

Production platform – An offshore structure equipped for oil and gas production and processing. As opposed to a “wellhead platform” which is equipped for production only. Typically, production from a wellhead platform is piped to a production platform.  

Production sharing agreement (PSA) – This is the same as a Production Sharing Contract (PSC). While at one time this term was quite common it is used less frequently now, and the term Production Sharing Contract is becoming more common—except in the FSU where “PSA” is preferred terminology.

Production sharing contract (PSC) – A contractual agreement between a contractor and a host government whereby the contractor bears all exploration costs and risks and development and production costs in return for a stipulated share of the production resulting from this effort.  

Production/Reserves ratio (P/R) –  The percentage of total ultimate recoverable reserves produced in a peak year of production (barrels divided by barrels = %). For example, the Murcheson field in the UK sector of the North Sea produced at an average rate of 112,000 BOPD [40.8 MMBBLS] during 1983. With total ultimate recovery of 350 MMBBLS, this represented a P/R ratio of 11.6%. 

This statistic is the inverse of the Reserves/Production ratio and/or the Reserve Life Index. These measures compare expected ultimate recovery with annual production rates (barrels divided by barrels per year = years). For example, if a company has 2,400 MMBBBLS of oil reserves and produces 800 MBOPD [365 billion barrels per year] The reserve life index is 8.2 years—about average for most Western oil companies. This is a slightly abstract  statistic because it represents how many “years” of production the company has “if” it produces at a constant rate with no decline. 

 Productive horizon – A geological formation (horizon XE "horizons" ) that is known to be hydrocarbon bearing in a given area or province. 

Pro forma – Latin for as a matter of form. A financial projection based upon assumptions and possible events that have not occurred. For example, a financial analyst may create a consolidated balance sheet of two non-related companies to see what the combination would look like if the companies had merged. Often a cash flow projection, for discounted cash flow analysis, is referred to as a pro forma cash flow.  

Progressive taxation – Where tax rates increase as the basis to which the applied tax increases. Or, where tax rates decrease as the basis decreases. The opposite of regressive taxation. 

Profit oil XE "profit oil"  – In a production sharing contract the share of production remaining after royalty oil and cost oil XE "cost oil"  have been allocated to the appropriate parties to the contract (This is the most common definition.).

Sometimes defined as a certain percentage of gross production (such as 100% - 10% royalty oil and - 40% cost oil = 50%) with “unused cost oil” treated separately. Separate treatment may be simply that the “unused cost oil (ullage)” be divided in the same fashion as profit oil. In Malaysia and Egypt separate treatment provides a different profit oil split for ordinary profit oil and for unused cost oil. 

In some systems contractor profit oil is defined as the contractor tax base (Russia).

Prospectivity XE "prospectivity"   – This term deals with the exploration potential of an area and the chances for making commercial discoveries and the risks associated with exploration. An area with the potential for large discoveries and low costs and low risks would be considered highly “prospective”. 

Prospect – A location where both geological and geophysical information and economic conditions indicate a feasible place to drill a well. 
Protocol – (1) Culturally dictated forms of ceremony and etiquette that govern business relationships, meetings, and negotiations. (2) Formal document primarily used in republics of the former Soviet Union signed by parties who attend meetings or negotiations indicating various minor agreements or stages of agreement reached. These are not the same as a more formal letter of intent which usually signifies that most of the negotiations have been concluded. 

Rate of return contracts – Sometimes referred to as “Resource rent royalties (or taxes)”, “Trigger taxes”, or the “World Bank Model”. The government collects a share of cash flows in excess of specified internal rate return (ROR) thresholds. The government share is calculated by accumulating negative net cash flows at the specific threshold rate of return (using a method called “compound uplifting”) and once the accumulated value becomes positive the government takes a specified share. An example is shown below:





  Tax



   ROR

  Rate


 ((((
(((
  0 –  20%
     0%

20 –  25
   30

25 –  30
   50



     >  30
   70
Recoverable reserves – The hydrocarbon volumes expected to be produced economically and not left behind in the reservoir. 

Recovery factor – The percentage of oil in place (or gas) expected to be produced. It is an estimate based upon consideration of the fluid properties such as viscosity and GOR XE "GOR" , rock properties such as porosity and permeability, pressure gradients, well spacing and the nature of the reservoir energy or drive mechanism. 

Regressive tax – Where tax rates become lower as the basis to which the applied tax increases. Or, where tax rates increase as the basis decreases. This is the opposite of progressive taxation.

Relinquishment XE "relinquishment"  – This is a common contract term in exploration agreements that requires a certain percentage (often around 25%) of the original contract area be returned to the Government at the end of the first phase of the Exploration period. Usually additional relinquishment is required at the end of the second phase of the Exploration period. Also referred to as exclusion of areas. Contracts typically have specific provisions for the timing and amount of relinquishment prior to entering the subsequent phases of the contract. 

Reinvestment obligations – A fiscal term that requires the contractor/operator to set aside a specified percentage of profit oil or income after-tax that must be spent on domestic projects such as exploration.    

Reserve replacement ratio – The amount of oil and gas discovered in a given period divided by the amount of production during that period. 

Reserve/Production ratio – This statistic compares expected ultimate recovery with annual production rate (barrels divided by barrels per year = years). For example, if a company has 2,400 MMBBBLS of oil reserves and produces 800 MBOPD [365 billion barrels per year] The reserves/production ratio (also called the reserve life index) is 8.2 years—about average for most Western oil companies. This is a slightly abstract  statistic because it represents how many “years” of production the company has “if” it produces at a constant rate with no decline. 

This statistic is the inverse of the Production/Reserves ratio. (See Production/Reserves ratio). 

Reserve life index – (See Reserve/Production ratio). 

Reservoir – A porous, permeable rock formation in which hydrocarbons have accumulated. 

Reservoir pressure – The reservoir fluid pressure. See “hydrostatic pressure”. 

Resource rent tax – (RRT) Some economists refer to additional profits taxes (peculiar to the oil industry) as a resource rent tax. Australia has a specific tax based upon profits, which is referred to as resource rent tax. Normally the RRT is levied after the contractor or oil company has recouped all capital costs plus a specified return on capital that supposedly will yield a fair return on investment. (see Rate of Return Contract).

Ringfencing – A cost center based fiscal (or contractual) device that forces contractors or concessionaires to restrict all cost recovery and or deductions associated with a given license (or sometimes a given field) to that particular cost center. The cost centers may be individual licenses or on a field-by-field basis. 

For example, with typical ringfencing, exploration expenses in one non-producing block could not be deducted against income for tax calculation purposes in another block. Under a PSC ringfencing acts in the same way—cost incurred in one ringfenced block cannot be recovered from another block outside the ringfence. Most countries use ringfencing. 

Ringfencing ordinarily refers to "space" (i.e. area and/or depth) but it can also be based on "time" and categories of costs.  It can also apply to specific reservoirs or reservoir depths and exploration vs. development expenditures.  

Risk capital – Typically the drilling, seismic, signature bonuses, and costs associated with the first phase of exploration. The money placed at risk to see if hydrocarbons can be found. Often these costs have very little chance of being recovered if hydrocarbons are not found.  

Royalty holiday – A form of fiscal incentive to encourage investment and particularly marginal field development. A specified period of time, in years or months, during which royalties are not payable to the government. After the holiday period the standard royalty rates are applicable. (see Tax Holiday)

Royalty leakage  – In Newfoundland the "incentive" payment portion of the fees for Haliburton services which would be deductible for calculating royalty was referred to as a possible source of "leakage" i.e. it would reduce Government revenue from the royalty that allowed such deductions. 

Royalty oil – A percentage of the production (or revenue) paid to the mineral rights owner (Government typically) free and clear of the costs of production. This represents the Government oil entitlement as a result of the royalty rate in the contract between the Government and the International oil company (IOC). 

“R” factors – Some tax rates (and royalties, DMO, Gvt. Participation) are governed by pre-determined “payout” thresholds. “R” stands for “ratio”. Typically the contract defines “R” as the ratio of “X” divided by “Y”. And “X” is defined as “cumulative receipts” and “Y” is defined as “cumulative expenditures”. Cumulative expenditures include both capital as well as operating costs. When “R” equals 1 (one) this is the point at which the company has achieved “payout”. Usually multiple thresholds are established. For example:




 
 Tax



   “R”

 Rate


((((

(((
0     -   1

  40%

1     -   1.5
  
  50

1.5  -   2

  60



       >  2

  70
At the end of each accounting period the “R” factor is calculated and when a threshold is crossed, then in the next accounting period the new tax rate would apply.

Saturation – This term applies to accounting periods where there are unrecovered costs carried forward. The cost recovery mechanism is at it’s maximum (saturated). 

Seal – An impermeable rock capable of trapping hydrocarbons in a porous reservoir rock.   

Seismic – A petroleum exploration method in which acoustic (sound) energy is put into the earth with a source such as dynamite, vibrating trucks, or air guns. The sound energy reflects off subsurface rock layers and is recorded by detectors (geophones) at the earth’s surface. Images of the subsurface rock layers is made with seismic to locate geological structures.

Two-dimensional (2-D) seismic is where data is acquired along a single line of geophones. This has been the way data has been acquired for many years. 

Three-dimensional (3-D) seismic is where data is acquired with a “grid” of geophones – multiple lines. This is a newer, more costly technology but results have typically been quite good in terms of the quality of the data acquired. 

Seismic option – A contractual arrangement between a host government and a contractor. The arrangement provides the contractor exclusive rights over a geographic area where it is obligated to shoot seismic data. After data acquisition, processing and interpretation the contractor has the right to enter into an additional phase of the agreement or a more formal contract with the government for the area, which usually includes a drilling commitment. 

Seismic reflectors – When seismic data is acquired there are some rocks in the subsurface that yield stronger responses  “echoes” when the sound energy bounces back to the detectors (geophones) at the surface. These make it easier to “see” how the geological horizons or formations in the subsurface are folded or faulted. 

Severance tax – A tax on the removal of minerals or petroleum from the ground, usually levied as a percentage of the gross value of the minerals removed. The tax can also be levied on the basis of so many cents per barrel or per million cubic feet of gas.

Shelf company – An incorporated entity, which has no assets and or income but has gone through the process of registration and licensing. Some operations in foreign countries are started with acquisition of a shelf company because of the long delays that can be experienced setting up and incorporating a company.

Sinking fund – Money accumulated on a regular basis in a separate account for the purpose of paying off an obligation or debt. 

Sliding scales – A mechanism in a fiscal system that increases effective taxes, and/or royalties based upon profitability or some proxy for profitability such as increased levels of oil or gas production (most common). Ordinarily each tranche of production is subject to a specific rate and the term “incremental” sliding scale is sometimes used to further identify this. 

Example: 

Typical Sliding Scale Royalty:      

        Royalty

First Tranche        

Up     to   10,000 BOPD            5% 

Second Tranche   

10,001  -  20,000 BOPD          10%  

Third Tranche   

20,001  -  40,000 BOPD          15%  

Fourth Tranche   

             > 40,001 BOPD          20%  

Rare but also referred to as “Gliding scales” (Kazakhstan). 

Sovereign risk – Also called country risk or political risk--refers to the risks of doing business in a foreign country where the government may not honor its obligations or may default on commitments. Encompasses a variety of possibilities including nationalization, confiscation, expropriation, etc. 

Spot market – Commodities market where oil (or other commodities) is sold for cash and the buyer takes physical delivery immediately. Futures trades for the current month are also called spot market trades. The spot market is mostly an over-the-counter market conducted by telephone and not on the floor of an organized commodity exchange. 

Spot price – Also called the cash price. The delivery price of a commodity traded on the spot market. 

Spud XE "spud"  – The commencement of drilling operations when a drilling rig is in-place and a drill bit begins to penetrate the earth. 
State take – The government share of profits also referred to as Government take. (Although there are some consulting firms that make a distinction between Government take and State take.) There are a number of definitions but the most succinct is: State take = State cash flow/Gross project cash flow.

Subsidiary – A company legally separated from but controlled by a parent company who owns more than 50% of the voting shares. A subsidiary is always by definition an affiliate company. Subsidiary companies are normally taxed as profits are distributed as opposed to branch profits which are taxed as they accrue. (see Affiliate)

Sunk costs – Accumulated costs at any point in time – past costs. There are a number of categories of sunk costs:  

· Tax loss carry forward (TLCF)

· Depreciation balance

· Amortization balance

· Cost recovery XE "Cost Recovery:carry forward"  carry forward 

These costs represent previously incurred costs that will ultimately flow through cost recovery or will be available as deductions against various taxes (if eligible). 

Surrender – Surrender is often synonymous with relinquishment in the context of area reduction. However the term also is used to describe a contractor’s option to withdraw from a license or contract at or after various stages in a contract. (see Relinquishment)

Swanson’s Rule –  A statistical method for estimating the mean of a distribution. The focus on the mean is because it is the one single value that best represents the complete distribution. And only the “means” from one distribution to another can be added. The mean is estimated by taking a “weighting” the 10th, 50th and 90th percentile reserve estimates 30%, 40% and 30% respectively and taking the weighted average. 


Swanson’s Rule for finding the mean in low to medium-variance cases: 




    30%  *   P10 XE "P10, P50, P90"  value



+  40%  *   P50 value



+  30%  *   P90 value 


Swanson’s estimated mean:

30%  *    40 MMBBLS
=    12 

40%  *    75 MMBBLS
=    30

30%  *  135 MMBBLS 
=    40.5





((((
Estimated mean:             82.5 MMBBLS

For medium to high-variance (highly skewed) cases, a graphical solution is best for finding the mean. 

Take-or-pay contract – A type of contract where specific quantities of gas (usually daily or annual rates) must be paid for, even if delivery is not taken. The purchaser may have the right in following years to take gas that had been paid for but not taken.

Tax – A compulsory payment pursuant to the authority of a foreign government. Fines, penalties, interest and customs duties are not taxes. 

Tax haven – A country where certain taxes are low or nonexistent, in order to increase commercial and financial activity.  

Tax holiday – A form of fiscal incentive to encourage investment. A specified period of time, in years or months, during which income taxes are not payable to the government. After the holiday period the standard tax rates apply. 

Tax loss carry-forward (TLCF XE "TLCF" \t "See Tax Loss carry Forward" ) – In systems where expensing of pre-production costs is allowed, a negative tax base can arise which is referred to as a tax loss carry-forward. Also a TLCF can originate in systems where bonuses are deductible for tax calculation purposes and may be expensed. 

Tax treaty – A treaty between two (bilateral) or more (multilateral) nations which lowers or abolishes withholding taxes on interest and dividends, or grants creditability of income taxes to thus avoiding double taxation. 

Technical cost factor – A cost index per unit such as barrels, mcf or BOE at some parity between oil and gas. The index is based upon the capital costs per barrel plus one-half of all operating costs per barrel. For example, if a field development is expected to cost US$300MM for 100 MMBBLS of recoverable oil, the capital costs amount to $3.00/BBL. If Operating costs over the life of the field are expected to amount to $600 MM then the technical cost factor would be $5.00/BBL.  ($300 MM capital cost + $400 MM operating costs (full cycle)/2 = $500 MM "technical costs") Technical cost factor then would be $500 MM/100 MMBBLS (or $5.00/BBL). 

Thin capitalization rules – In countries where interest cost is recoverable or deductible the Government may introduce a backstop against the practice where overseas shareholders load the balance sheets of their in-country operations with debt, with the object of reducing host country tax exposure. Typically the Government will impose an artificial (or “imputed’) capitalization structure such as 75% debt, or limit the debt/equity ratio to a certain percentage. 

Tranche – Usually a quantity or percentage of oil or gas production that is subject to specific fiscal criteria. (1) The Indonesian first tranche production (FTP) of 20% means that the first 20% of production is subject to the profit oil split and taxation and this tranche of production is not available for cost recovery. (2) Sliding scale terms typically subject different levels of production (tranches) to different royalty rates, tax rates or profit oil splits. Example: 

Typical Sliding Scale Royalty:      

Royalty

First Tranche        

Up     to   10,000 BOPD            5% 

Second Tranche   

10,001  -  20,000 BOPD          10%  

Third Tranche   

20,001  -  40,000 BOPD          15%  

Fourth Tranche   

             > 40,001 BOPD          20%  

Although rare, also referred to as "slabs" (India) or “lifts” (rare). 

Transfer pricing – Integrated oil companies must establish a price at which upstream segments of the company sell crude oil production to the downstream refining and marketing segments. This is done for the purpose of accounting and tax purposes. Where intra-firm (transfer) prices are different than established market prices, governments will force companies to use a marker price or a basket price for purposes of calculating cost oil and taxes. 

Transfer pricing also refers to pricing of goods in transactions between associated companies. Often same as non-arms-length sales.  

Trap – A high area on the reservoir rock where oil and/or gas can accumulate. It is overlain by a cap rock (seal). 

Treaty shopping – Seeking tax benefits and treaties in various countries in order to structure an appropriately situated business entity in a given country that would take advantage of benefits that would not ordinarily be available.  

Trend – The area along which a petroleum play occurs. Sometimes referred to as a fairway. 

Turnover – A financial term that means gross revenues. The term is commonly used outside of the United States.   

Under lifting – (see Over lLifting)

Unit-of-production depreciation - Method of depreciation for capital costs. This method attempts to match the costs with the production those costs are associated with. 

Formula for unit-of-production method

                                          

         

P

         Annual depreciation 
= 
  (C - AD - S) (
                                          

        

R

          Where:

            C  
=  Capital costs of equipment 

            AD 
=  Accumulated depreciation

            S  
=  Salvage value

            P  
=  Barrels of oil produced during the year *

            R  
=  Recoverable reserves remaining at the beginning of the tax year

*  If there is both oil and gas production associated with the capital costs being depreciated, then the gas can be converted to oil on a thermal basis. 

Uplift – Common terminology for a fiscal incentive whereby the government allows the contractor to recover some additional percentage of tangible capital expenditure. For example if a contractor spent $10 MM on eligible expenditures and the government allowed a 20% uplift then the contractor would be able to recover $12 MM. The uplift is similar to an investment credit. However, the term often implies that all costs are eligible where the investment credit applies to certain eligible costs. The term uplift is also used at times to refer to the built-in rate of return element in a rate of return contract.    

Value added tax (VAT) – A tax that is levied at each stage of the production cycle or at the point of sale. Normally associated with consumer goods. The tax is assessed in proportion to the value added at any given stage. 

Indirect taxes such as the VAT [or Goods & services tax (GST)] place the company or contractor in the role of unpaid tax collector on behalf of the government. Sometimes referred to as a withholding tax.    

Wildcat well – An exploratory well drilled far from any proven production. Wildcat wells involve a higher degree of risk than exploratory or development wells.

Withering clause – (see Dilution clause) 

Windfall Profits – During the American Revolutionary War, the use of any lumber, cut one foot or greater in width, was forbidden on the interior of new homes constructed by colonists. All such lumber was sent to Britain to be used in shipbuilding to support its war effort. Detection of such wall paneling or flooring by the British Army usually resulted in colonist imprisonment. 

There was, however, a clause that allowed certain lumber to be used. If a tree fell on one’s property through an “Act of God,” such as a severe storm, the lumber could be used for any purpose. Further, it could be sold for a great deal of money. Thus, if a number of trees fell during a Nor’easter, they could bring a sizable stipend for a colonist. This monetary reward was called “windfall profit”. [Stolen word-for-word from a Chubb Insurance report for a New England home. DJ]

Windfall Profits Tax –  In the petroleum industry these taxes are typically based on a price differential between actual market price and some (artificial) reference price (adjusted for inflation).  The reference price can be a bid item, negotiated or statutory. Examples include the old US Windfall Profits Tax, Thailand’s “Special Remuneratory Benefit”, price-cap formulas (Angola, Malaysia). The term is also used in the same context as “Windfall Rent”. 
Withholding tax – A direct tax on a foreign corporation by a foreign government, levied on dividends or profits remitted to the parent company or to the home country, as well as interest paid on foreign loans. 

Work commitment – The drilling and/or seismic XE "seismic" 

 XE "Seismic:data acquisition"  data acquisition and processing obligation associated with any given phase of a PSC. This term is also used in the context of a farmin agreement. 

Working interest XE "working interest"  – The percentage interest ownership a company (or government) has in a joint venture, partnership, or consortium that bears 100% of the costs of production. The expense-bearing interests of various working interest owners during exploration, development and production operations, may change at certain stages of a contract or license. For example, a partner with a 20% working interest in a concession may be required to pay 30% of exploration costs but only a 20% share of development costs (see Carried interest). With government participation, the host government usually pays no exploration expenses but will pay its pro-rata working interest share of development and operating costs and expenses.

World bank – A bank funded by approximately 130 countries which makes loans to less developed countries (LDCs). The official name of the World Bank is the International Bank for Reconstruction and Development. 

While Bid #1 included a larger Signature bonus, it also had a lower Government take yielding a lower expected value than Bid #2 with a price tag of $92MM. 
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This general relationship provides a point of reference in the absence of hard current information. Price relationships vary from region to region and also fluctuate with time and conditions. Furthermore this relationship does not capture directly the effects of sulfur content.  








  $1.00	One dollar saved 


(yields an additional $1.00 of profit oil) 


      .56	Gvt. Share of Profit Oil (56%) 


(((


   $0.44    	Taxable income from $1.00 saved


 -   0.176	Tax (40%)


(((


=  0.264	Contractor share of $1.00 savings 





  26.4¢	on the dollar (undiscounted) 
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Year


(in Cash Flow Model)
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30% Chance of Success 
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3rd Step 





2nd Step 





1st Step 





Peak Production


Year 6:


     12.05 MMBBLS 


      33,000 BOPD 


      P/O Split  ( 62%





Average  =  56%





Near Abandonment


Last Year:


1.395 MMBBLS


      <10,000 BOPD 


      P/O Split  50%








Annual Production


MMBBLS 





To estimate overall (full cycle) Gvt. profit oil split with a sliding scale, take the average of the highest (peak year) and lowest (last year).  (See table T 1.6)





Any checklist is better than none at all. Too many decision makers and managers are uncomfortable reviewing models. But, all models have their weaknesses and a checklist like this can quickly indicate biases or even “fatal flaws” in either the modeling or the assumptions—there is only one way to know—check it out.  



















































































































































































P90


135 MMBBLS





P50


75 MMBBLS





P10


40 MMBBLS





Assume the field size distribution is as follows, with an estimated chance of success of 20%. 
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Figure 1
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Summarized from: AAPG Explorer Jan., 1997, 98 and 99.  Major discoveries compiled by Petroconsultants. 
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Example #1    Two Outcome  –  Expected Value Graph 





Assume: 


a potential discovery would be worth $200 MM to the Company


(not including the bonus)


dry-hole cost (risk capital) is $25 MM (not including the bonus)


estimated probability of success is 30% 





So, what do we have? 


Expected Value (EV) is $42.5 MM – Can’t bid more than that!


Can’t bid less than zero! 


So what should the Company bid?  





Expected


Value





Probability  of  Success





  20%





100%





  80%





  60%





  40%





   0%





The discounted cash flow value of a potential discovery based on estimated:





    (   Oil prices (or gas prices) 


    (   Recoverable reserves


    (   Capital and Operating costs


    (   Timing 


    (   Fiscal terms,   etc. 
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Table 2





Example #4    





Summary of Assumptions  –  Economic Model 





Field Size 			 	100 MMBBLS


Peak Production Rate 	  	30,000 BOPD 





Oil Price 				$18.00 (flat – no escalation)  


Capex					$3.50/BBL


Opex					$3.00/BBL 





Government Take 			66%	[20% royalty 50/50% profit oil split]


					$760 MM (undiscounted)


					$250 MM (discounted at 12.5%) 





Contractor Take 			34%


					$390 MM (undiscounted)


					$50 MM (discounted at 12.5%) 





	Probability of Success 		30%





	Dry Hole Costs 			$5 MM (does not include potential bonus)





	Company Expected Value 		$11.5 MM (does not include potential bonus)


	(without signature bonus)		[0.3*$50 MM + 0.7*($5)]





Government Expected Value Analysis of the three Bids:





						     Gvt. 	


				Bonus Bid	      EV         [Formulas    -     $MM]    	


				((((	((((     ((((((((((


	Company A		$10 MM	$85 MM      [(($250 + 10)*.3) + ($10 * 0.7)]





	Company B		  $5 MM	  80 MM      [(($250 + 5)*.3) + ($5 * 0.7)]





	Company C 		  $3 MM	  78 MM      [(($250 + 3)*.3) + ($3 * 0.7)]














Example #3  -  Using EV analysis to evaluate bids 





  Bid  #2 





$92 MM EV











$92 MM











$3.5 MM





Gvt.  receives:


$5 MM bonus only





$88.5 MM








Expected


Value





      Gvt.  receives: 


           $5 MM bonus


    + $290 MM DCF





70% Chance of Failure 





30% Chance of Success 





  Bid  #1 





$85 MM EV











$85 MM











$7 MM





Gvt.  receives:


$10 MM bonus only





$78 MM





Update 





Top oil groups fail to recoup exploration costs


By James Boxell         Financial Times       10 October, 2004





Selected excerpts: 





“The (Wood Mackenzie) report shows the commercial value of oil and gas discovered over the past three years by the 10 largest energy companies is running well below the amount they have spent on exploration.” 





“Wood Mackenzie says the top-10 oil groups spent about $8bn combined on exploration last year, but this only led to commercial discoveries with a net present value of slightly less than $4bn. The previous two years show similar, though less dramatic, shortfalls.” 





“Mr. Plummer (Wood Mackenzie) said: ‘These figures will improve as more of the technical reserves discovered in these years are commercialized and initial reserve estimates are upgraded, but the value added through exploration for 2001-2003 is running well below the average for 1996-2000.’” 





“The years 2001-2003 also saw a decline in reserves found by the top-10 groups after the discovery in 2000 of the vast Kashagan field in Kazakhstan.”





“While 2003 was inflated by a large gas discovery in Brazil by Petrobras, equivalent to 6bn barrels of oil, the trend of commercial discoveries has been downwards for three years.”





“Mr. Plummer said even though ‘companies have been slow to react’, exploration is likely to rise on the back of record oil prices. However, ‘a number of constraints will continue to act on exploration performance, the most important of which is access to material opportunities.’” 



































No examples of where a $1.00 saved yields more than $1.00.  
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Ireland 





The is a broad spectrum from true goldplating to powerful incentives to keep costs down. 





True Peruvian-type systems rarely exist these days. (Where gross production only is divided between the IOC and Gvt.—no profits-based mechanisms) 
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Peruvian-type  PSC where gross production is divided.
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Combined Flow Rate on Test  (MMCFD)














Year


1996


1997


1998


((


         











			








Reported


Oil


Discoveries


46


55


84


(((


       185








Average


4,600


6,900


4,015


(((


5,018




















Lower


Quartile


940


740


350


(((


613





Upper


Quartile


  9,900


10,970


11,070


(((


10,750




















Combined Flow Rate on Test  (BOPD)





In any given province the delivery rate per well is important but it is even more important with deepwater developments. 





Of these discoveries, approximately half were onshore and half offshore. 








Well Test Rates
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Figure 4 
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Figure 3  





Figure 2





5 miserable years later 





Mid – to early  1990s 





This is what one very large company did!





New exploration strategy was based on (1) a target internal rate of return (“hurdle rate”) of 15% and (2) only “low-risk” exploration, i.e. estimated success rate had to be greater than 20%.  





Results?  Exploration success went way up – up to 45% or so. 





Is that good?





Only if you are “adding value”!  (They weren’t adding value.) 
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Figure 1





Overestimating oil prices is only one of many reasons for chronic over-bidding in the past two decades. It is however, an important factor in the development and evolution of fiscal systems around the world today. 








Historical Oil Price Projections 
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      Gvt.  receives: 


         $10 MM bonus


    + $250 MM DCF





Government Participation? 


What percentage? 


Reimburse “Past Costs”? How? 





Procurement guidelines? 





Political stability? 


Stability clause? 


Waiver of Sovereign immunity? 





What percentage of the reserves can  be “booked”? 





What percentage of the production is the contractor entitled to “lift”? 





Is it ringfenced? 


and “how”?





How regressive is the system?





Dispute resolution? 





 “Crypto” Taxes?





Domestic Market


Obligation? 





70% Chance of Failure 





Real 1996  US$/BBL *





   0¢                                                                             $1.00





* Real US refiner acquisition prices (from EIA) in 1996 dollars using gross domestic product implicit price deflators. 





   Data Sources: Energy Information Administration and Oil & Gas Journal Energy Database 





$42.5 











Condensates 





Contractor Savings Incentive (Undiscounted)   






















































































































































































































































































































































































How big are the blocks? 





Work Program? Timing? 


 Bank Guarantees? 





Management committees? 





Timing and Duration? 


 





Depreciation rates? 





Relinquishment?


How Aggressive?











HGC











Host Government Contract





(and related legislation) 






































Fees and Rentals? 





Gvt. approvals process? 





What percentage of price increase goes to Government?





Incentive for  Contractor to keep costs down?





 “Effective royalty rate”?





Bonuses? 





How are licenses allocated?





 Type of system? 








If profits are generated how much does the Government “take”? 


And “how“ does it take? 





Contract Terms – There is so much more than just Government take 





The UK becomes famous for “lenient”  terms. The boom continues. 








The “ringfence” is dropped for the PRT. 


The boom begins.  
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The UK had one of the “toughest” systems in the world here. 





Table 1





UK Petroleum Taxation History








       	                               			Old Fields     	New Fields


                                       			Marginal       	Marginal


 Year  	Royalty    SPD    PRT     	CT      	Take              	Take 


(((   (((  (((	(((   (((  (((      	(((


 1974    	12.5%                   	52%     	58.0%         	58.0%


 1975    	12.5            	45%    	52     	76.9      		76.9


 1976    	12.5           	45    	52     	76.9         	76.9


 1977    	12.5            	45    	52     	76.9         	76.9


 1978    	12.5            	45    	52     	76.9         	76.9


 1979    	12.5            	60    	52     	83.2         	83.2


 1980    	12.5            	70    	52     	87.4         	87.4


 1981    	12.5          20     	70    	52     	90.3         	90.3


 1982    	12.5	   20     	75    	52     	91.9         	91.9


 1983                     	75    	50     	87.5         	87.5


 1984                     	75    	45     	86.3         	86.3


 1985                     	75    	40     	85.0         	85.0	


 1986                     	75    	35     	83.8         	83.8


 1987                     	75    	35     	83.8         	83.8


 1988                     	75    	35     	83.8         	83.8


 1989                     	75    	35     	83.8         	83.8


 1990                     	75    	35     	83.8         	83.8


 1991                     	75    	34     	83.5         	83.5


 1992                     	75    	33     	83.3         	83.3


 1993                     	50*   	33    	66.5         	33


 1994                     	50*   	33     	66.5         	33


 1995                     	50*   	33     	66.5         	33


 1996                     	50*   	33     	66.5         	33


 1997                     	50*   	33     	66.5         	33


 1998                     	50*   	33     	66.5         	33


 1999                     	50*   	31     	65.5         	31


 2000                     	50*   	31     	65.5         	31


 2001                     	50*   	30     	65.5         	30


 2002                     	50*   	40     	65.5         	40








* New fields receiving development approval after 16 March 1993 exempt from PRT. 


   Also, these take statistics ignore the effect of “uplifts” on the PRT.





SPD = Supplementary Petroleum Duty 


PRT = Petroleum Revenue Tax


CT   = Corporate Tax 





Figure  1





International tender for goods and services.
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The Procurement Mechanism


This is the essence of the market place at work





Assuming all three service companies are technically competent and capable of providing the goods or services required, the decision is simple. Company B is awarded the contract. This mechanism ensures the Government (and the Company) the best price. 














Egyptian-type  PSC where “unused cost oil”  goes  to  the Government. 





US OCS 





Figure 2 





Figure 1 





Up to a certain point there is an incentive to spend more.  





The optimum development plan for the IOC usually corresponds to the optimum plan for the Government. 
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NPV of Government Cash Flow 





NPV of Company Cash Flow 





Development Scenarios


 # of wells is the key variable in this example





Project Present Values





Development feasibility studies often focus on just how fast a field should be produced. This is typically a function of the number or type of wells that are drilled. Because of time value of money, there is an incentive to drill more wells, (i.e. spend more money) and produce the field faster—up to a point. Beyond that point—diminishing returns. 

















Only the “profits-based” fiscal elements influence the incentive to keep costs down. In a typical PSC these include the profit oil split and the income tax.  





If there is a dollar of savings then there will be an added dollar worth of profit oil and there will be more taxable income. 




































































	Example: 





		 $1.00  		Assumed savings


		  - .30		Government 30% share of Profit Oil


		     .70		Increase in Taxable income 			 


		  - .35		50% income tax rate


		    .35 		Contractor share of “savings” 





		    .65 		Government share of “savings” (1)  








	(1) This example also does not show the effect of present value 	discounting. Present value discounting typically magnifies the 	contractor incentive to keep costs down (see Figure 1). 





	Royalty has no influence on the incentive to save. 	


	It is based on gross production – not profits. 
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