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1 Questions of §95 

“Do you believe that the building blocks in Annexes D, E, F and G are appropriate as 
minimum disclosure standards?” 

2 Answer with respect to Mineral Company Building Block, Annexes 
E and F 

These texts will not meet the needs of today’s petroleum industry. New texts are required to 
ensure that the information disclosed relates more directly to the value of the companies 
described. 
 
It is likely that a process is required to develop consensus on such texts. Substantial 
preparations for this has been done by two appropriate bodies: 
 

• The Oil and Gas Reserves Committee of the Society of Petroleum Engineers (SPE 
OGRC):  

o 1997 Oil and Gas Reserves definitions issued jointly with the World Petroleum 
Congresses (WPC). 

o 2000 Petroleum Resources classification and definitions issued jointly with 
WPC and the American Association of Petroleum Geologists. 

 
• Ad Hoc Group of Experts on the Harmonization of Energy Reserves Resources 

Terminology of UNECE’s Committee on Sustainable Energy. 
http://www.unece.org/energy/nrghome.html 
(The UNECE has addressed minerals in general in the past and is now focusing on 
coal, petroleum and uranium.) 

 
These bodies cooperate and have relevant ongoing activities. If called on, they may therefore 
well be of support to CESR.   

3 Background 

The value of a portfolio of mineral reserves and resources normally contributes materially to 
the value of mineral companies. As a consequence, focus should be on the value of reserves 
and resources and not primarily on quantity. 
 
SPE OGRC paved the way for this in their 2000 classification of petroleum reserves and 
resources. Recoverable quantities are here classified relative to the recovery efforts. 



Remaining recoverable quantities are subdivided in the classes of reserves, contingent 
resources and prospective resources. These classes are prepared for further subdivision into 
project status categories. UNECE’s Ad Hoc Group of Experts is considering a similar pattern. 
 
Reserves are of particular interest to investors. To create a direct link to the financial and 
industrial descriptions, it will be important to distinguish between developed reserves, where 
the development costs have been incurred and are embodied in the balance sheet, and the 
undeveloped reserves where these costs are not reflected in the balance sheet, but will be 
incurred in the future. 
 
Reserves will normally be associated with a well-defined commitment to develop and 
produce. The effect of this commitment on reserve value and quantity is likely to be uncertain 
in most cases. A diversified investor and a company operating a diversified portfolio of assets 
will both take greatest interest in the expected (mean) value and quantity of the reserves. In 
accounting and for explaining changes from one report to the next, the expectation has 
obvious advantages over fractiles, as values are additive. 
 
The concept of proven reserves is well established throughout the petroleum industry and 
among financiers due primarily to the reporting requirements of the Securities and Exchange 
Commission of the US. In order to facilitate comparison between US and EU disclosures, the 
definitions of proven reserves should be comparable. The definitions of SPE/WPC of 1997 
may be considered an improvement of the SEC definitions without deviating from them in a 
major way. They could now be further updated to take full account of the developments since 
1997, particularly of the markets. 

3.1 Annex E 

Annex E defines proven reserves as “… those reserves which on the available evidence and 
taking into account current economic conditions have a better than 90% chance of being 
produced.”  
 
The reserves concept itself will need to be defined in order for the 90% and 50% fractiles to 
be. For financial reporting it is, as mentioned, quite powerful to do so by addressing the status 
of commitments to develop and produce, recognising that a geologic occurrence may yield 
recoverable quantities in several different classes and categories, depending on the stages of 
the recovery efforts.  
 
Probable reserves should be defined with respect to expected (mean) values, and not the 50% 
fractile. The two are identical when the probability distribution is symmetrical. The 
probability distributions of reserves and values of reserves are typically not symmetrical.  
 
Details of reserves are relevant but may be too vaguely formulated to ensure that investors 
have comparable information on different from reporting companies.  It is assumed that the 
object is to assess the value arising out of the options for future cash flows from the portfolios 
of assets.  
Are then:  

• Developed reserves with the investments reflected in the balance sheet distinguished 
from undeveloped reserves where they are to be incurred before sales can be made? 

• Economically marginal reserves distinguished from clearly profitable ones? 



• Reserves where little of the profits are returned to the reporting company distinguished 
from those where much of it is? 

• etc. 

3.2 Appendix F 

Fixed times are used irrespective of the inertia of the projects composing the portfolio of the 
mineral company. If two years or an investment period plus a few months of sales is all that is 
disclosed for a portfolio where projects typically have 15-50 year life cycles, then values may 
not be reflected properly. In this shorter period, value is likely to be generated through asset 
value growth and not through sale of produced petroleum. 
 
Expert report:  
 
Requirements for an expert report must be reviewed again once the reporting requirements are 
finalised. It is reasonable to expect that such a report shall be a statement on the reliability of 
the company’s report.  
The details of what the expert should do and publish must be considered carefully against the 
spectrum of companies who may wish to register. If the intention is to have significant 
petroleum companies move their registration to the EU, or for national companies to register 
there, then the list provided will build an industry of its own.  
The proposed text will require placing information in the public domain that currently is not 
there. The competent authority and the company may not be in a position to require that this 
be done, when host countries or partner agreements prevent disclosure.  

3.3 General remarks 

When reserves are viewed as an integral part of recovery projects, excellent consistency is 
achieved with other reported information. They appear clearly as forward looking statements 
with their particular risk elements. Schedules of future capital expenditures are linked to value 
creation through reserves development and production. Properties, plants and equipment as 
well as trends in production, sales and inventory have their natural place. Profit forecasts are 
enhanced. Disclosure of material contracts improved reporting and so on. 
 
In a more comprehensive process these and other issues should be addressed. 

App A The SPE/WPC/AAPG resource classification of 2000 

Resources 
In March 1997, the Society of Petroleum Engineers (SPE) and the World Petroleum 
Congresses (WPC) approved a set of petroleum* reserves definitions which 
represented a major step forward in their mutual desire to improve the level of 
consistency in reserves estimation and reporting on a worldwide basis. As a further 
development, the SPE and WPC recognized the potential benefits to be obtained by 
supplementing those definitions to cover the entire resource base, including those 
quantities of petroleum contained in accumulations that are currently sub-commercial 
or that have yet to be discovered. These other resources represent potential future 
additions to reserves and are therefore important to both countries and companies for 
planning and portfolio management purposes. In addition, the American Association 



of Petroleum Geologists (AAPG) participated in the development of these definitions 
and joined SPE and WPC as a sponsoring organization. 

In 1987, the WPC published its report "Classification and Nomenclature Systems for Petroleum and 
Petroleum Reserves," which included definitions for all categories of resources. The WPC report, 
together with definitions by other industry organizations and recognition of current industry practice, 
provided the basis for the system outlined here. 

 

Nothing in the following resource definitions should be construed as modifying the existing definitions 
for petroleum reserves as approved by the SPE/WPC in March 1997. 

As with unproved (i.e. probable and possible) reserves, the intent of the SPE and WPC in approving 
additional classifications beyond proved reserves is to facilitate consistency among professionals 
using such terms. In presenting these definitions, neither organization is recommending public 
disclosure of quantities classified as resources. Such disclosure is left to the discretion of the countries 
or companies involved. 

Estimates derived under these definitions rely on the integrity, skill, and judgement of the evaluator 
and are affected by the geological complexity, stage of exploration or development, degree of 
depletion of the reservoirs, and amount of available data. Use of the definitions should sharpen the 
distinction between various classifications and provide more consistent resources reporting. 

  

DEFINITIONS. The resource classification system is summarized in Figure 1 and the relevant 
definitions are given below. Elsewhere, resources have been defined as including all quantities of 
petroleum which are estimated to be initially-in-place; however, some users consider only the 
estimated recoverable portion to constitute a resource. In these definitions, the quantities estimated to 
be initially-in-place are defined as Total Petroleum-initially-in-place, Discovered Petroleum-initially-in-
place and Undiscovered Petroleum-initially-in-place, and the recoverable portions are defined 
separately as Reserves, Contingent Resources and Prospective Resources. In any event, it should be 
understood that reserves constitute a subset of resources, being those quantities that are discovered 
(i.e. in known accumulations), recoverable, commercial and remaining. 

 

TOTAL PETROLEUM-INITIALLY-IN-PLACE. Total Petroleum-initially-in-place is that quantity of 
petroleum which is estimated to exist originally in naturally occurring accumulations. Total Petroleum-
initially-in-place is, therefore, that quantity of petroleum which is estimated, on a given date, to be 
contained in known accumulations, plus those quantities already produced therefrom, plus those 
estimated quantities in accumulations yet to be discovered. Total Petroleum-initially-in-place may be 
subdivided into Discovered Petroleum-initially-in-place and Undiscovered Petroleum-initially-in-place, 
with Discovered Petroleum-initially-in-place being limited to known accumulations. 

It is recognized that all Petroleum-initially-in-place quantities may constitute potentially recoverable 
resources since the estimation of the proportion which may be recoverable can be subject to 
significant uncertainty and will change with variations in commercial circumstances, technological 
developments and data availability. A portion of those quantities classified as Unrecoverable may 
become recoverable resources in the future as commercial circumstances change, technological 
developments occur, or additional data are acquired. 

 

DISCOVERED PETROLEUM-INITIALLY-IN-PLACE. Discovered Petroleum-initially-in-place is that 
quantity of petroleum which is estimated, on a given date, to be contained in known accumulations, 
plus those quantities already produced therefrom. Discovered Petroleum-initially-in-place may be 



subdivided into Commercial and Sub-commercial categories, with the estimated potentially 
recoverable portion being classified as Reserves and Contingent Resources respectively, as defined 
below. 

RESERVES. Reserves are defined as those quantities of petroleum which are 
anticipated to be commercially recovered from known accumulations from a given 
date forward. Reference should be made to the full SPE/WPC Petroleum Reserves 
Definitions for the complete definitions and guidelines. 

Estimated recoverable quantities from known accumulations which do not fulfil the 
requirement of commerciality should be classified as Contingent Resources, as 
defined below. The definition of commerciality for an accumulation will vary according 
to local conditions and circumstances and is left to the discretion of the country or 
company concerned. However, reserves must still be categorized according to the 
specific criteria of the SPE/WPC definitions and therefore proved reserves will be 
limited to those quantities that are commercial under current economic conditions, 
while probable and possible reserves may be based on future economic conditions. In 
general, quantities should not be classified as reserves unless there is an expectation 
that the accumulation will be developed and placed on production within a reasonable 
timeframe. 

In certain circumstances, reserves may be assigned even though development may 
not occur for some time. An example of this would be where fields are dedicated to a 
long-term supply contract and will only be developed as and when they are required to 
satisfy that contract. 

CONTINGENT RESOURCES.  Contingent Resources are those quantities of 
petroleum which are estimated, on a given date, to be potentially recoverable from 
known accumulations, but which are not currently considered to be commercially 
recoverable. 

It is recognized that some ambiguity may exist between the definitions of contingent 
resources and unproved reserves. This is a reflection of variations in current industry 
practice. It is recommended that if the degree of commitment is not such that the 
accumulation is expected to be developed and placed on production within a 
reasonable timeframe, the estimated recoverable volumes for the accumulation be 
classified as contingent resources. 

Contingent Resources may include, for example, accumulations for which there is 
currently no viable market, or where commercial recovery is dependent on the 
development of new technology, or where evaluation of the accumulation is still at an 
early stage. 

UNDISCOVERED PETROLEUM-INITIALLY-IN-PLACE.  Undiscovered Petroleum-initially-in-place is 
that quantity of petroleum which is estimated, on a given date, to be contained in accumulations yet to 
be discovered. The estimated potentially recoverable portion of Undiscovered Petroleum-initially-in-
place is classified as Prospective Resources, as defined below. 

PROSPECTIVE RESOURCES. Prospective Resources are those quantities of 
petroleum which are estimated, on a given date, to be potentially recoverable from 
undiscovered accumulations. 

ESTIMATED ULTIMATE RECOVERY.  Estimated Ultimate Recovery (EUR) is not a resource 
category as such, but a term which may be applied to an individual accumulation of any 
status/maturity (discovered or undiscovered). Estimated Ultimate Recovery is defined as those 
quantities of petroleum which are estimated, on a given date, to be potentially recoverable from an 
accumulation, plus those quantities already produced therefrom. 



 

AGGREGATION.  Petroleum quantities classified as Reserves, Contingent Resources or Prospective 
Resources should not be aggregated with each other without due consideration of the significant 
differences in the criteria associated with their classification. In particular, there may be a significant 
risk that accumulations containing Contingent Resources or Prospective Resources will not achieve 
commercial production. 

 

RANGE OF UNCERTAINTY. The Range of Uncertainty, as shown in Figure 1, reflects a reasonable 
range of estimated potentially recoverable volumes for an individual accumulation. Any estimation of 
resource quantities for an accumulation is subject to both technical and commercial uncertainties, and 
should, in general, be quoted as a range. In the case of reserves, and where appropriate, this range of 
uncertainty can be reflected in estimates for Proved Reserves (1P), Proved plus Probable Reserves 
(2P) and Proved plus Probable plus Possible Reserves (3P) scenarios. For other resource categories, 
the terms Low Estimate, Best Estimate and High Estimate are recommended. 

The term "Best Estimate" is used here as a generic expression for the estimate considered to be the 
closest to the quantity that will actually be recovered from the accumulation between the date of the 
estimate and the time of abandonment. If probabilistic methods are used, this term would generally be 
a measure of central tendency of the uncertainty distribution (most likely/mode, median/P50 or mean). 
The terms "Low Estimate" and "High Estimate" should provide a reasonable assessment of the range 
of uncertainty in the Best Estimate. 

For undiscovered accumulations (Prospective Resources) the range will, in general, be substantially 
greater than the ranges for discovered accumulations. In all cases, however, the actual range will be 
dependent on the amount and quality of data (both technical and commercial) which is available for 
that accumulation. As more data become available for a specific accumulation (e.g. additional wells, 
reservoir performance data) the range of uncertainty in EUR for that accumulation should be reduced. 

 

RESOURCES CLASSIFICATION SYSTEM  

Graphical Representation 

 

Figure 1 is a graphical representation of the definitions. The horizontal axis represents the range of 
uncertainty in the estimated potentially recoverable volume for an accumulation, whereas the vertical 
axis represents the level of status/maturity of the accumulation. Many organizations choose to further 
sub-divide each resource category using the vertical axis to classify accumulations on the basis of the 
commercial decisions required to move an accumulation towards production. 

As indicated in Figure 1, the Low, Best and High Estimates of potentially recoverable volumes should 
reflect some comparability with the reserves categories of Proved, Proved plus Probable and Proved 
plus Probable plus Possible, respectively. While there may be a significant risk that sub-commercial or 
undiscovered accumulations will not achieve commercial production, it is useful to consider the range 
of potentially recoverable volumes independently of such a risk. 

 



If probabilistic methods are used, these estimated quantities should be based on methodologies 
analogous to those applicable to the definitions of reserves; therefore, in general, there should be at 
least a 90% probability that, assuming the accumulation is developed, the quantities actually 
recovered will equal or exceed the Low Estimate. In addition, an equivalent probability value of 10% 
should, in general, be used for the High Estimate. Where deterministic methods are used, a similar 
analogy to the reserves definitions should be followed. 

As one possible example, consider an accumulation that is currently not commercial due solely to the 
lack of a market. The estimated recoverable volumes are classified as Contingent Resources, with 
Low, Best and High estimates. Where a market is subsequently developed, and in the absence of any 
new technical data, the accumulation moves up into the Reserves category and the Proved Reserves 

estimate would be expected to approximate the previous Low Estimate. 

 

                                                       (not to scale) 
 
Approved by the Board of Directors, Society of Petroleum Engineers (SPE) Inc., the Executive Board, 
World Petroleum Congresses (WPC), and the Executive Committee, American Association of 
Petroleum Geologists (AAPG), February 2000 

FIGURE 1 - RESOURCE CLASSIFICATION SYSTEM
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App B The SPE/WPC reserves definitions of 1997 

Preamble 

Petroleum1 is the world's major source of energy and is a key factor in the continued development of 
world economies. It is essential for future planning that governments and industry have a clear 
assessment of the quantities of petroleum available for production and quantities which are anticipated 
to become available within a practical time frame through additional field development, technological 
advances, or exploration. To achieve such an assessment, it is imperative that the industry adopt a 
consistent nomenclature for assessing the current and future quantities of petroleum expected to be 
recovered from naturally occurring underground accumulations. Such quantities are defined as 
reserves, and their assessment is of considerable importance to governments, international agencies, 
economists, bankers, and the international energy industry. 

The terminology used in classifying petroleum substances and the various categories of reserves have 
been the subject of much study and discussion for many years. Attempts to standardize reserves 
terminology began in the mid 1930's when the American Petroleum Institute considered classification 
for petroleum and definitions of various reserves categories. Since then, the evolution of technology 
has yielded more precise engineering methods to determine reserves and has intensified the need for 
an improved nomenclature to achieve consistency among professionals working with reserves 
terminology. Working entirely separately, the Society of Petroleum Engineers (SPE) and the World 
Petroleum Congresses (WPC) produced strikingly similar sets of petroleum reserve definitions for 
known accumulations which were introduced in early 1987. These have become the preferred 
standards for reserves classification across the industry. Soon after, it became apparent to both 
organizations that these could be combined into a single set of definitions which could be used by the 
industry worldwide. Contacts between representatives of the two organizations started in 1987, shortly 
after the publication of the initial sets of definitions. During the World Petroleum Congress in June 
1994, it was recognized that while any revisions to the current definitions would require the approval of 
the respective Boards of Directors, the effort to establish a worldwide nomenclature should be 
increased. A common nomenclature would present an enhanced opportunity for acceptance and 
would signify a common and unique stance on an essential technical and professional issue facing the 
international petroleum industry. 

As a first step in the process, the organizations issued a joint statement which presented a broad set 
of principles on which reserves estimations and definitions should be based. A task force was 
established by the Boards of SPE and WPC to develop a common set of definitions based on this 
statement of principles. The following joint statement of principles was published in the January 1996 
issue of the SPE Journal of Petroleum Technology and in the June 1996 issue of the WPC Newsletter: 

There is a growing awareness worldwide of the need for a consistent set of reserves definitions for use 
by governments and industry in the classification of petroleum reserves. Since their introduction in 
1987, the Society of Petroleum Engineers and the World Petroleum Congresses reserves definitions 
have been standards for reserves classification and evaluation worldwide. 

SPE and WPC have begun efforts toward achieving consistency in the classification of reserves. As a 
first step in this process, SPE and WPC issue the following joint statement of principles. 

SPE and WPC recognize that both organizations have developed a widely accepted 
and simple nomenclature of petroleum reserves. 

                                                 
1 For the purpose of these definitions, the term petroleum refers to naturally occurring liquids and 
gases which are predominately comprised of hydrocarbon compounds. Petroleum may also contain 
non-hydrocarbon compounds in which sulfur, oxygen, and/or nitrogen atoms are combined with 
carbon and hydrogen. Common examples of non-hydrocarbons found in petroleum are nitrogen, 
carbon dioxide, and hydrogen sulfide. 



SPE and WPC emphasize that the definitions are intended as standard, general 
guidelines for petroleum reserves classification which should allow for the proper 
comparison of quantities on a worldwide basis. 

SPE and WPC emphasize that, although the definition of petroleum reserves should 
not in any manner be construed to be compulsory or obligatory, countries and 
organizations should be encouraged to use the core definitions as defined in these 
principles and also to expand on these definitions according to special local conditions 
and circumstances. 

SPE and WPC recognize that suitable mathematical techniques can be used as 
required and that it is left to the country to fix the exact criteria for reasonable certainty 
of existence of petroleum reserves. No methods of calculation are excluded, however, 
if probabilistic methods are used, the chosen percentages should be unequivocally 
stated. 

SPE and WPC agree that the petroleum nomenclature as proposed applies only to 
known discovered hydrocarbon accumulations and their associated potential deposits. 

SPE and WPC stress that petroleum proved reserves should be based on current 
economic conditions, including all factors affecting the viability of the projects. SPE 
and WPC recognize that the term is general and not restricted to costs and price only. 
Probable and possible reserves could be based on anticipated developments and/or 
the extrapolation of current economic conditions. 

SPE and WPC accept that petroleum reserves definitions are not static and will 
evolve. 

 

A conscious effort was made to keep the recommended terminology as close to current common 
usage as possible in order to minimize the impact of previously reported quantities and changes 
required to bring about wide acceptance. The proposed terminology is not intended as a precise 
system of definitions and evaluation procedures to satisfy all situations. Due to the many forms of 
occurrence of petroleum, the wide range of characteristics, the uncertainty associated with the 
geological environment, and the constant evolution of evaluation technologies, a precise classification 
system is not practical. Furthermore, the complexity required for a precise system would detract from 
its understanding by those involved in petroleum matters. As a result, the recommended definitions do 
not represent a major change from the current SPE and WPC definitions which have become the 
standards across the industry. It is hoped that the recommended terminology will integrate the two 
sets of definitions and achieve better consistency in reserves data across the international industry.  

Reserves derived under these definitions rely on the integrity, skill, and judgment of the evaluator and 
are affected by the geological complexity, stage of development, degree of depletion of the reservoirs, 
and amount of available data. Use of these definitions should sharpen the distinction between the 
various classifications and provide more consistent reserves reporting. 

 

Definitions 

Reserves are those quantities of petroleum which are anticipated to be commercially recovered from 
known accumulations from a given date forward. All reserve estimates involve some degree of 
uncertainty. The uncertainty depends chiefly on the amount of reliable geologic and engineering data 
available at the time of the estimate and the interpretation of these data. The relative degree of 
uncertainty may be conveyed by placing reserves into one of two principal classifications, either 
proved or unproved. Unproved reserves are less certain to be recovered than proved reserves and 



may be further sub-classified as probable and possible reserves to denote progressively increasing 
uncertainty in their recoverability. 

 

The intent of SPE and WPC in approving additional classifications beyond proved reserves is to 
facilitate consistency among professionals using such terms. In presenting these definitions, neither 
organization is recommending public disclosure of reserves classified as unproved. Public disclosure 
of the quantities classified as unproved reserves is left to the discretion of the countries or companies 
involved. 

 

Estimation of reserves is done under conditions of uncertainty. The method of estimation is called 
deterministic if a single best estimate of reserves is made based on known geological, engineering, 
and economic data. The method of estimation is called probabilistic when the known geological, 
engineering, and economic data are used to generate a range of estimates and their associated 
probabilities. Identifying reserves as proved, probable, and possible has been the most frequent 
classification method and gives an indication of the probability of recovery. Because of potential 
differences in uncertainty, caution should be exercised when aggregating reserves of different 
classifications. 

 

Reserves estimates will generally be revised as additional geologic or engineering data becomes 
available or as economic conditions change. Reserves do not include quantities of petroleum being 
held in inventory, and may be reduced for usage or processing losses if required for financial 
reporting. 

 

Reserves may be attributed to either natural energy or improved recovery methods. Improved 
recovery methods include all methods for supplementing natural energy or altering natural forces in 
the reservoir to increase ultimate recovery. Examples of such methods are pressure maintenance, 
cycling, waterflooding, thermal methods, chemical flooding, and the use of miscible and immiscible 
displacement fluids. Other improved recovery methods may be developed in the future as petroleum 
technology continues to evolve. 

 

Proved Reserves 

Proved reserves are those quantities of petroleum which, by analysis of geological and engineering 
data, can be estimated with reasonable certainty to be commercially recoverable, from a given date 
forward, from known reservoirs and under current economic conditions, operating methods, and 
government regulations. Proved reserves can be categorized as developed or undeveloped.  

If deterministic methods are used, the term reasonable certainty is intended to express a high degree 
of confidence that the quantities will be recovered. If probabilistic methods are used, there should be 
at least a 90% probability that the quantities actually recovered will equal or exceed the estimate.   

Establishment of current economic conditions should include relevant historical petroleum prices and 
associated costs and may involve an averaging period that is consistent with the purpose of the 
reserve estimate, appropriate contract obligations, corporate procedures, and government regulations 
involved in reporting these reserves. 

 



In general, reserves are considered proved if the commercial producibility of the reservoir is supported 
by actual production or formation tests. In this context, the term proved refers to the actual quantities 
of petroleum reserves and not just the productivity of the well or reservoir. In certain cases, proved 
reserves may be assigned on the basis of well logs and/or core analysis that indicate the subject 
reservoir is hydrocarbon bearing and is analogous to reservoirs in the same area that are producing or 
have demonstrated the ability to produce on formation tests. 

 

The area of the reservoir considered as proved includes (1) the area delineated by drilling and defined 
by fluid contacts, if any, and (2) the undrilled portions of the reservoir that can reasonably be judged as 
commercially productive on the basis of available geological and engineering data. In the absence of 
data on fluid contacts, the lowest known occurrence of hydrocarbons controls the proved limit unless 
otherwise indicated by definitive geological, engineering or performance data. 

 

Reserves may be classified as proved if facilities to process and transport those reserves to market 
are operational at the time of the estimate or there is a reasonable expectation that such facilities will 
be installed. Reserves in undeveloped locations may be classified as proved undeveloped provided 
(1) the locations are direct offsets to wells that have indicated commercial production in the objective 
formation, (2) it is reasonably certain such locations are within the known proved productive limits of 
the objective formation, (3) the locations conform to existing well spacing regulations where applicable, 
and (4) it is reasonably certain the locations will be developed. Reserves from other locations are 
categorized as proved undeveloped only where interpretations of geological and engineering data 
from wells indicate with reasonable certainty that the objective formation is laterally continuous and 
contains commercially recoverable petroleum at locations beyond direct offsets. 

 

Reserves which are to be produced through the application of established improved recovery methods 
are included in the proved classification when (1) successful testing by a pilot project or favorable 
response of an installed program in the same or an analogous reservoir with similar rock and fluid 
properties provides support for the analysis on which the project was based, and, (2) it is reasonably 
certain that the project will proceed. Reserves to be recovered by improved recovery methods that 
have yet to be established through commercially successful applications are included in the proved 
classification only (1) after a favorable production response from the subject reservoir from either (a) a 
representative pilot or (b) an installed program where the response provides support for the analysis 
on which the project is based and (2) it is reasonably certain the project will proceed. 

 

Unproved Reserves 

Unproved reserves are based on geologic and/or engineering data similar to that used in estimates of 
proved reserves; but technical, contractual, economic, or regulatory uncertainties preclude such 
reserves being classified as proved. Unproved reserves may be further classified as probable reserves 
and possible reserves. 

 

Unproved reserves may be estimated assuming future economic conditions different from those 
prevailing at the time of the estimate. The effect of possible future improvements in economic 
conditions and technological developments can be expressed by allocating appropriate quantities of 
reserves to the probable and possible classifications. 

 



Probable Reserves 

Probable reserves are those unproved reserves which analysis of geological and engineering data 
suggests are more likely than not to be recoverable. In this context, when probabilistic methods are 
used, there should be at least a 50% probability that the quantities actually recovered will equal or 
exceed the sum of estimated proved plus probable reserves. 

 

In general, probable reserves may include (1) reserves anticipated to be proved by normal step-out 
drilling where sub-surface control is inadequate to classify these reserves as proved, (2) reserves in 
formations that appear to be productive based on well log characteristics but lack core data or 
definitive tests and which are not analogous to producing or proved reservoirs in the area, (3) 
incremental reserves attributable to infill drilling that could have been classified as proved if closer 
statutory spacing had been approved at the time of the estimate, (4) reserves attributable to improved 
recovery methods that have been established by repeated commercially successful applications when 
(a) a project or pilot is planned but not in operation and (b) rock, fluid, and reservoir characteristics 
appear favorable for commercial application, (5) reserves in an area of the formation that appears to 
be separated from the proved area by faulting and the geologic interpretation indicates the subject 
area is structurally higher than the proved area, (6) reserves attributable to a future workover, 
treatment, re-treatment, change of equipment, or other mechanical procedures, where such procedure 
has not been proved successful in wells which exhibit similar behavior in analogous reservoirs, and (7) 
incremental reserves in proved reservoirs where an alternative interpretation of performance or 
volumetric data indicates more reserves than can be classified as proved. 

 

Possible Reserves 

Possible reserves are those unproved reserves which analysis of geological and engineering data 
suggests are less likely to be recoverable than probable reserves. In this context, when probabilistic 
methods are used, there should be at least a 10% probability that the quantities actually recovered will 
equal or exceed the sum of estimated proved plus probable plus possible reserves. 

 

In general, possible reserves may include (1) reserves which, based on geological interpretations, 
could possibly exist beyond areas classified as probable, (2) reserves in formations that appear to be 
petroleum bearing based on log and core analysis but may not be productive at commercial rates, (3) 
incremental reserves attributed to infill drilling that are subject to technical uncertainty, (4) reserves 
attributed to improved recovery methods when (a) a project or pilot is planned but not in operation and 
(b) rock, fluid, and reservoir characteristics are such that a reasonable doubt exists that the project will 
be commercial, and (5) reserves in an area of the formation that appears to be separated from the 
proved area by faulting and geological interpretation indicates the subject area is structurally lower 
than the proved area. 

 

Reserve Status Categories 

Reserve status categories define the development and producing status of wells and reservoirs. 

 

Developed: Developed reserves are expected to be recovered from existing wells including reserves 
behind pipe. Improved recovery reserves are considered developed only after the necessary 
equipment has been installed, or when the costs to do so are relatively minor. Developed reserves 
may be sub-categorized as producing or non-producing. 



Producing:  Reserves subcategorized as producing are expected to be recovered 
from completion intervals which are open and producing at the time of the estimate. 
Improved recovery reserves are considered producing only after the improved 
recovery project is in operation. 
Non-producing:  Reserves subcategorized as non-producing include shut-in and 
behind-pipe reserves. Shut-in reserves are expected to be recovered from (1) 
completion intervals which are open at the time of the estimate but which have not 
started producing, (2) wells which were shut-in for market conditions or pipeline 
connections, or (3) wells not capable of production for mechanical reasons. Behind-
pipe reserves are expected to be recovered from zones in existing wells, which will 
require additional completion work or future recompletion prior to the start of 
production. 

Undeveloped Reserves:  Undeveloped reserves are expected to be recovered: (1) from new wells on 
undrilled acreage, (2) from deepening existing wells to a different reservoir, or (3) where a relatively 
large expenditure is required to (a) recomplete an existing well or (b) install production or 
transportation facilities for primary or improved recovery projects. 

 

Approved by the Board of Directors, Society of Petroleum Engineers (SPE) Inc., and the Executive 
Board, World Petroleum Congresses (WPC), March 1997. 

 

 


