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Disclaimer and Declaration

RISC is an independent advisory firm, providing insightful and impartial advice to a broad range of clients in the energy industries.
We provide comprehensive, reliable and respected opinions, enabling our clients to make their business decisions with confidence.

The statements and opinions attributable to the author and/or RISC in this presentation are given in good faith and in the belief that such statements are 
neither false nor misleading.

In preparing this presentation the author has considered and relied solely upon information in the public domain. This information has been considered in 
the light of RISC’s knowledge and experience of the energy industries and, in some instances, our perspectives differ from some of our highly valued clients.

In some cases the views and opinions of the author may differ from those held by others within RISC.

RISC has no pecuniary interest or professional fees receivable for the preparation of this presentation, or any other interest that could reasonably be 
regarded as affecting our ability to give an unbiased view.

This presentation is the copyright of RISC and may not be reproduced, electronically or in hard copy, without the written permission of RISC.
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Adam Borushek

Principal Advisor

▪ Reservoir Engineer with 25 years of global experience in the upstream hydrocarbon industry. Expertise in asset
valuation, due diligence assessment for M&A and project finance requirements, and reserves assessment.

▪ Project manager of multidisciplinary teams with reports quoted on AIM, TSX, OSX, ASX, NYMEX

▪ Experienced in a range of reservoirs including fractured carbonate reservoirs, tight gas, coal bed methane, and
gas storage in depleted fields.

▪ Member of SPE, SPEE, GESGB

▪ Chair of SPE London section 2024-25

▪ Chair of Continuing Education for London section, 2016-2024

▪ SPE Regional Service Award, North Sea Region, 2019

▪ Qualified Reserves Auditor (PRMS) and Competent Person (AIM)
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Agenda

▪ Sources of funds for oil and gas projects

▪ What are Reserves?

▪ Basics of the PRMS reserves standards

▪ Reserves reporting

▪ How do reserves impact upstream project finance decisions?
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Sources of funds for oil and gas projects



Sources of funds for oil and gas projects

▪ In oil and gas project financing, risk assessment is vital to identify potential obstacles to 
the project’s success. 

– Risks may include operational challenges, commodity prices, or regulatory changes. 

– Lenders typically require a detailed risk analysis that outlines mitigation strategies.

– ESG reporting can also be requested: CO2 intensity and carbon reduction initiatives 
for the field.

▪ The options available to a company to fund a project will depend on:

– Company size: Diversified asset base?  Equity (influence) in the project?
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Sources of funds for oil and gas projects

A range of sources including:

▪ Self financing

– Balance sheet funded by other operations of the company.

▪ Corporate loans

– When a company is large enough to borrow using a corporate credit facility.

▪ Public listing or Private equity

– Selling equity in the company to raise capital.

▪ Farming down

– Selling equity in a project/field/licence. 7



Sources of funds for oil and gas projects

▪ Reserves-based lending (RBL)

– Asset-based financing, with loans based on the value of a project’s 1P or 2P reserves 
over a limited period. The oil or gas assets are collateral. The borrowing base is 
adjusted periodically to reflect changes in the value of reserves, linking finance terms 
to the asset’s performance.

▪ Forward sales, pre-purchase agreements

– Finance provided in exchange for sale of crude directly to a lender, often a 
commodity trader.
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▪ In Europe and the UK, RBLs use 1P and/or 2P reserves

– 1P only for a single asset company

– 2P for a larger portfolio with diversified risk

– Can be mixed, eg for a North Sea portfolio: 1P for near-term Undeveloped fields and 
those immediately after start-up; 2P for fields with established production

▪ North American RBLs are only based on PDP, PDNP and less often PUD

Reserves Basis for RBL
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UK and International Licencing Systems

▪ In the US an operator can simply own the physical reserves in the ground. The bank’s 
security for RBL includes a mortgage over this.

▪ In the UK (and most places outside USA) there is no change in ownership of subsurface 
assets

– All subsurface assets are owned by ‘The Crown’, not Operators.

▪ In other jurisdictions, other licence regimes (eg Oil Mining Licenses, Production Sharing 
Contracts, Service Contracts) need different considerations by the Bank
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What are Reserves?



What are reserves and why are they important?

▪ What are Reserves?

▪ A company’s share of remaining commercially recoverable oil and gas to be 
produced and sold

▪ Reserves are the main Upstream asset of an E&P company 

▪ They contribute to a field’s value, the company’s value and therefore share price

▪ Reserves have many purposes:

▪ Corporate reporting

▪ Asset valuation for acquisitions and divestments

▪ Investment decisions for financing

▪ Government planning
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Reserves Standards

▪ International – PRMS (Petroleum Resource Management System)*

▪ USA – SEC (Securities and Exchange Commission)

▪ Canada – COGE (Canadian Oil and Gas Evaluation)

▪ Other countries – eg Russian, Chinese standards

▪ UNFC (United Nations Framework Classification for Resources)

▪ The PRMS was adapted for CO2 storage as the SRMS (CO2 Storage Resources 
Management System) and the classifications changed to include “Capacity”, which is 
equivalent to reserves
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Basics of the PRMS reserves standards



The Basics of the PRMS

▪ Petroleum Resources Management System (PRMS)

▪ A classification system for oil and gas reserves

▪ Co-sponsored by several industry bodies: SPE, WPC, AAPG, SPEE, SEG, SPWLA and 
EAGE

▪ Uncertainty in recovery of the defined project is evaluated separately from 
commercialisation risks

▪ Based on net sales quantities: accounts for ownership/entitlement
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The Basics of the PRMS

PRMS is .....

▪ NOT a ‘rule-book’ for evaluation:

▪ It is a principles-based system that require judgement

▪ Recognises that all situations encountered are different and require thought.

▪ NOT a set of regulations for reporting such as frequency or report formatting

– These are provided by regulatory disclosure requirements

– Such reports will be different in the UK, Denmark, Australia, etc.
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E&P Project Life Cycle

▪ The PRMS reserves classification depends on maturity and is “project–based”
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PRMS Resource Classification Framework

Classify by 
Chance of 
Commerciality of 
project: risk

Categorise based on uncertainty of sales quantities



PRMS caters for technical uncertainty through an asset’s life

▪ Uncertainty will exist in all resources estimates

– It cannot be avoided. However, it can be managed if it is recognised and understood.

▪ Reserves: 1P, 2P, 3P 

– Proved, Proved plus Probable, and Proved plus Probable plus Possible

▪ Uncertainty relates to probability

– 1P/Low: 90% probability (P90) that the quantities recovered will exceed this.

– 2P/Best: 50% probability (P50) that the quantities recovered will exceed this.

– 3P/High: 10% probability (P10) that the quantities recovered will exceed this.

▪ Contingent Resources: 1C, 2C, 3C; Prospective Resources: 1U, 2U, 3U 
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PRMS Sub-Classes, based on project maturity

Commercial Criteria

Discovery Criteria



Additional Classification Modifiers

▪ Reserves Status

– May be subdivided based on operational status :

▪ Developed (Producing or Non-Producing)

▪ Undeveloped

– Reserves status is applied consistently to 1P, 2P, 3P

▪ Economic Status

– Contingent Resources may be subdivided by economic status:

▪ Economically Viable

▪ Economically Not Viable
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Resources Class Criteria: Discovery

▪ Discovery Criteria

– A well is needed to make a discovery!

– Established through testing or sampling, the existence of a significant quantity of 
potentially recoverable hydrocarbons. 

– Where there are no samples, logging and a suitable producing analogue can be used.
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Resources Class Criteria: Commerciality

▪  Commerciality requires evidence of:

– A technically mature Field Development Plan 

– Finance in place, or expected

– Intent to initiate development within a reasonable time frame

– Meets economic criteria

– A reasonable expectation of a market for sales products and acceptable 
treatment/disposal for other product streams (eg water, CO2)

– Production and transportation facilities will be available

– Evidence that all internal/external approvals will be forthcoming

▪ Positive project economics are only one part of Commerciality

– A project can be economically attractive but not commercial.
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Defined Economic Conditions for Forecast Cases

▪  Economic viability is based on cash-flow estimates of NPV:

– 1P, 2P, 3P reserves are estimated at the same economic parameters ie future prices, 
costs, operating methods, environmental conditions and regulations.

– Typically best estimate or normal planning assumptions use.

– Sensitivity analysis usually carried out.
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Economic Limit for Forecast Cases

▪ The Economic Limit is the time when the maximum cumulative net cash flow occurs for 
a project

– It is required as technical production forecasts (eg decline curve forecasts, simulation 
outputs) can extend far beyond the expected field life.

– Reserves are the earliest of the economic limit, technical limits, licence period, etc.
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Project-based system

▪ Key elements of the PRMS:

– Reservoir 

– Property

– Project

26
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Incorrect usage of the word: reserves

27https://www.forbes.com/sites/arielcohen/2020/09/18/turkeys-new-natural-gas-find-in-the-black-sea-exciting-but-tricky-process-ahead/



PRMS Resource Classification Framework



Prospective Resources - Exploration

What are PROSPECTIVE RESOURCES ?

▪ They are a company’s idea of where they should explore for hydrocarbons

– Categorised as: 1U, 2U, 3U. Also as Low, Best Estimate and High.

▪ A successful exploration well will confirm the presence of oil or gas

– Volumes become Contingent Resources and possibly Reserves in future.

▪ BUT there is a risk there may not be a discovery at all

– Prospects each have a Chance of Success. A geologist might say this is 10% or 60%.

▪ A Chance of Development is also applied. 
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Contingent Resources

What are CONTINGENT RESOURCES ?

▪ A discovery with a development project not yet Commercial, due to one or more 
contingencies

– Eg a gas field without a market for gas; or a field with high CAPEX making 
development uneconomic.

– Categorised as: 1C, 2C, 3C.

▪ These can progress to become reserves in future, once they pass the Commerciality 
criteria. 

▪ The Chance of Development applies to these projects.
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Reserves

▪ What are RESERVES?

▪ Quantities to be commercially recoverable by application of development projects to 
known accumulations from a given date forward under defined conditions.

▪ Reserves must further satisfy four criteria: discovered, recoverable, commercial, and 
remaining based on the project.

▪ The uncertainty range in Reserves estimates: 1P, 2P, 3P categories.
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Reserves Reporting



Reserves Reporting

▪ The PRMS does not indicate the content of a report. Each jurisdiction will have separate 
disclosure requirements. 

▪ Reserves experts write reports for many reasons, including:

– Stock exchange requirements (LSE, AIM, SEC, TSX, ASX, OSE, SGX, etc…) 

▪ Annual reserves and resource reports

▪ Competent Person’s Report for take-overs, defence work, etc.

▪ Others

– For financiers (banks and other lenders)

▪ e.g. Reserves Based Lending

– For investors/buyers of upstream assets
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Reserves Reporting

▪ Why not report reserves only once? Why annually?

▪ Oil and gas reserves volumes change annually due to:

– Price and cost changes

– Updated understanding of the reservoir (geoscience, reservoir engineering)

– Infill drilling, sidetracking old wells, recompletions

– Appraisal of discoveries leading to Final Investment Decisions (FID)

– Reductions in reserves due to production/sales

– New and improved techniques and technologies

– Acquisitions and divestments of a company’s interests in fields
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Reserves Reporting

▪ Why not report reserves only once? Why annually?

▪ Oil and gas reserves volumes change annually:

35
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Evaluation Techniques – Depends on lifecycle stage

▪ Technical forecasts will mature with time, but there is no single rule to suit all fields/reservoirs
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Resources and Reserves are Estimates and Evolve with New Information
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Independent Reserves Reports
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• Table of values and cash 
flows

• Boilerplate text

• AKA a ‘Science report’
• Too much detail for investors 

or bankers to assess risk
• Not appropriate for speedy 

business decisions

• Minimal reporting • Workflow reporting

• Appropriate level of detail to 
build a Bank Model

• Risks and uncertainties 
addressed

• Quick turn-around

• CPR

Small oil and gas producers are concerned by banks’ use of documents with ‘minimal reporting’:

▪ Multiple layers of conservatism

− Conservative production forecasts AND Conservative oil prices AND Conservative bank cover ratios

▪ Leaves only a small perceived ability for a significant loan to enable growth

The answer to satisfy the borrower and the bank is a COMPREHENSIVE INDEPENDENT REPORT.

The Spectrum of Independent Reserves Reports



Reporting Reserves on AIM (UK)

39
https://docs.londonstockexchange.com/sites/default/files/documents/guidance-note.pdf



How do reserves impact upstream project finance decisions?



Impact of Reserves on Loan Size 

▪ Banks take a CPR, the FDP and other inputs to build a Banking Case and write a 
Technical Note. 

– This may be different to the volumes/rates/schedule/costs in the other documents.

▪ Borrowing Base for Financing in RBLs

– Reserves are the collateral. 

– Lenders use the 1P and/or 2P reserves as security for loans to mitigate their risk.

– Higher reserves, with more confidence, mean larger loans can be secured. More 
wells drilled (higher CAPEX), faster access to the capital (schedule).
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Impact of Reserves on Loan Structure and Terms

▪ A lender’s view of reserves volumes and uncertainty will influence the structure of loan 
facilities and the terms offered to borrowers.

▪ Projects with high 1P may qualify for larger loan amounts and better financing terms 
such as lower interest rates, longer repayment periods, and less stringent conditions

– Eg may require hedging of say 40% of oil volumes, to lock in a value and reduce price 
uncertainty.

▪ May also include ‘Green RBLs’ and offer better interest rates if the borrower reduces its 
CO2 intensity or CO2 volumes.
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Reserves Uncertainty: 1P and 2P

▪ One indicator of confidence in reserves is the range of 1P, 2P, 3P. 

– A tight range indicates less uncertainty (eg 1P/2P ratio of 0.9)

– A wide range indicates more uncertainty (eg 1P/2P ratio of 0.5)

▪ The economics of 1P, 2P and 3P profiles could be very different

▪ If a company’s internal decisions are based on 2P hurdles AND a positive 1P NPV, then a 
very wide range of uncertainty may lead to the project being denied funding.

– Engineers will need to spend time gathering data, analogues and reducing CAPEX to 
meet the internal 1P hurdles.

– This happens even if a project is self-funded
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Reduced Abandonment Security

▪ In North Sea licences, companies have a responsibility for decommissioning any 
installations and infrastructure once production has ceased.

▪ The UK checks that parties are financially capable of meeting their decommissioning 
obligations, so infrastructure is removed without the taxpayer picking up the bill.

– Not all countries require this

▪ Annual decommissioning security calculations are performed to determine whether 
security needs to be posted, and if so, how much is needed to ensure abandonment will 
be fully funded.

▪ Larger reserves and a later economic limit will reduce the capital exposure for 
companies – increasing the capital available for operations and expansion.
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Reserve Replacement improves Investor/Financier Confidence

▪ A company’s value is constrained by the economic limit date.

– Would you invest in a single-asset company with a limiting date of 2026?

– Lenders/investors want to see an asset life far longer than the loan life, partly to stay 
away from abandonment liabilities. 

▪ Lender confidence, investor confidence, and share prices will be higher if there is a track 
record of extending reserves life with more ‘projects’.

▪ A Reserves Replacement Ratio is the ratio of newly booked reserves, to production for 
the period

– Resource transfers from Contingent Resources, improved production, acquisitions, etc.

– Eg Serica reported in March 2024 “2P reserves additions of 24 million boe during 2023 
representing a reserves replacement ratio of 179%”.
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Reserves and resources have value at each stage
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References and Resources

▪ PRMS document
– https://www.spe.org/en/industry/petroleum-resources-management-system-2018/ 

▪ Guidelines for Application of the Petroleum Resources Management System
– https://onepetro.org/books/book/70/Guidelines-for-Application-of-the-Petroleum 

▪ Frequently Asked Questions about the PRMS
– https://www.spe.org/en/industry/reserves/prms-faqs/ 

▪ Aim Note 16
– https://docs.londonstockexchange.com/sites/default/files/documents/guidance-note.pdf 
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