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Abstract

This article presents a practical approach to uncertainty and risk management in oil and gas production, drawing on LUKOIL’s project ex-
perience. It describes, in detail, the step-by-step procedures used to identify, assess, and manage uncertainties and risks through Uncertainty
Management Plans and Risk Management Plans (hereinafter referred to as UMPs/RMPs). In this context, UMPs/RMPs are not merely formal
documents, but a working culture and discipline embedded in the day-to-day activities of project teams. Their application makes it possible to
avoid catastrophic errors through explicit consideration of pessimistic scenarios, maximize asset value by selecting more realistic and flexible
solutions, facilitate effective discussion of uncertainties and risks between technical specialists and project or asset managers, and shift the focus
from searching for a single correct answer to managing a portfolio of opportunities. The use of UMPs/RMPs enables project teams to move from
the illusion of full control to a more realistic and effective mode of operation. By adopting this systematic approach, oil and gas companies are
able to make balanced decisions in one of the world’s most uncertain industries.
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Introduction

The process of planning uncertainty and risk man-
agement in geology and field development (hereinaf-
ter referred to as UMPs/RMPs) is a core component of
decision-making within an integrated project manage-
ment system and applies to all aspects of field develop-
ment management [Voevodkin et al., 2019; Mamedov,
Mardanov, 2025]. Project leaders and managers should
have several decision-making tools at their disposal; oth-
erwise, project management in many cases becomes over-
ly dependent on chance.

Through regular UMP workshops and related work
processes conducted for projects and assets, project
teams develop a fundamental understanding of the de-
gree of uncertainty and risk present at each phase of pro-
ject implementation. The outcomes of uncertainty and
risk management are then incorporated into the broader
reservoir management process as documented expecta-
tions.

The uncertainty management planning process
should be used proactively to identify and address un-
certainties throughout the entire life cycle of a project
or asset. Similarly, the risk management planning pro-
cess should be applied to identify and mitigate risks
through appropriate mitigation measures and contin-
gency actions.

Well-developed uncertainty and risk management
plans enable project teams to increase the value of in-
formation needed for a reliable assessment of reservoir
productive potential. UMP and RMP documents should
be integrated into the project or asset development work
plan and regularly updated and reviewed. To ensure con-
sistency, they should also be aligned with other field de-
velopment management documents.

It is essential that the cross-functional team involved
in UMP and RMP workshops and in preparing the rele-
vant documents include drilling and completion special-
ists, facilities engineers, operations personnel, geologists,
reservoir engineers, and commercial specialists. To re-
main relevant, UMP and RMP documents should be up-
dated annually or whenever significant new information
becomes available [Voevodkin et al., 2019; Mamedov,
Mardanov, 2025].

1. Conceptual Framework

for Uncertainty and Risk Management

Today, most oil and gas companies use structured,
sequential procedures for uncertainty and risk analysis
when evaluating exploration and production projects.
These procedures involve identifying, classifying, and
incorporating uncertainties and risks into project work
plans (Figure 1).
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Uncertainty and risk management makes it possible to:

— make informed decisions in complex situations char-
acterized by multiple objectives and a high degree of
uncertainty;

— address difficult trade-offs and stakeholder prefer-
ences in exploration and production decision-mak-
ing;

— take all relevant factors into account in a comprehen-
sive and systematic manner when making explora-
tion and production decisions.

Within LUKOIL’s project management system for ma-
jor capital projects, five project phases are distinguished
(Figure 1). To support uncertainty and risk management
planning, UMP workshops are held during four phas-
es of project implementation, from Phase 1, Definition,
through Phase 3, Execution. This approach improves both
decision-making quality and the overall effectiveness of
project development. During Phases 1 and 2, UMP work-
shops focus on reservoir characteristics and on devel-
oping a plan to resolve or reduce uncertainties; during
Phases 3 through 5, the focus shifts to preparing a risk
management plan.

UMP workshops focused on uncertainties may be held
at the end of Phase | or the beginning of Phase 2, in the
middle of Phase 2, and at the end of Phase 2 or the begin-
ning of Phase 3.

During Phases 1 through 3, uncertainties are identi-
fied, categorized, and incorporated into work plans, and
the value of information is assessed in order to prepare a
strategic uncertainty management plan, that is, the UMP
document. The results of the UMP workshop are used
to define the scope of work for subsequent phases and
should be reflected in the project budget.

RMP workshops focused on risks are held in the mid-
dle of Phase 3, at the end of Phase 3 or the beginning of
Phase 4, at the end of Phase 4 or the beginning of Phase 5,
and at the end of Phase 5.

It is assumed that uncertainties decrease from phase to
phase and should be reduced to a minimum, though not
eliminated entirely, by Phase 4, Execution. This helps im-
prove the quality of decisions aimed at reducing or, where
possible, eliminating existing uncertainties. At the same
time, it is important to understand that the main purpose
of a UMP workshop is not to eliminate uncertainty alto-
gether, but to support sound decision-making under con-
ditions of uncertainty.

Although UMPs focus primarily on the subsurface
aspects of a project, it is also important to assess uncer-
tainties in other disciplines that may affect field develop-
ment. Therefore, before conducting a UMP workshop, it
is necessary to ensure that all required specialists and de-
cision-makers are available to participate. These usually
include reservoir engineers, geologists, petrophysicists,
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Fig. 1. Uncertainty and Risk Management Process Across the Life Cycle of Major Capital Projects

drilling and completion specialists, capital construction
and technical operations personnel, production special-
ists, health, safety, and environmental specialists, econo-
mists, risk specialists, and others.

UMP workshops provide project teams with clear pro-
cedures for identifying, assessing, and developing plans
to reduce or resolve key geological and field development
uncertainties. The UMP document produced as a result
of the workshop is linked to and aligned with research
and pilot fieldwork plans, technical plans, appraisal and
exploration programs, field development and redevelop-
ment projects, technical and authorial supervision activi-
ties, and project investment passports.

2. Preparing for a UMP Workshop

As noted above, before conducting a UMP workshop,
it is important to ensure that all required specialists are
available to participate. It is also necessary to agree in
advance on which disciplines and participants should be
involved in the workshop and whether project partners
should be invited.

The sources of uncertainty in a project or asset include
information related to geology, field development, drill-
ing and well completion, facilities, and other areas (Fig-
ure 2).

Before the workshop, the venue should be selected,
the meeting room reserved, and all audio and video re-
quirements confirmed. It should also be verified whether
electronic spreadsheets can be projected on a large screen
with all columns visible at once, and whether the room is
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adequately equipped with desks, chairs, extension cords,
network connections, and other practical necessities in
accordance with a pre-prepared checklist. These arrange-
ments are important for ensuring an efficient workflow
for all workshop participants.

Before organizing the next UMP workshop, the fol-

lowing points should be clarified:

— whether a previous UMP exists for the project or
asset under consideration, and when it was last up-
dated;

— whether implementation of the actions defined in
the previous uncertainty management plan has been
reviewed;

— whether the project or asset work plan is aligned
with the previous UMP document;

— whether the results of the UMP workshop will affect
activities planned for the project or asset during the
year;

— whether the objectives and expected outcomes of
the upcoming UMP workshop have been agreed
with stakeholders;

— whether agreement has been reached on which dis-
ciplines and specialists should participate in the
workshop and whether project partners are to be in-
vited.

3. Conducting UMP Workshops

UMP workshops are conducted using structured facil-
itation techniques similar to those applied in uncertainty
management sessions in geology and field development,
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as well as idea-generation and discussion methods tai-
lored to the specific purpose and objectives of the work-
shop. Workshop activities are supported by working
spreadsheets. The workshop is carried out by a working
group composed of specialists in geology and reservoir
engineering, drilling and well completion, facilities de-
sign and operations, production, health, safety, and en-
vironment, economics, and other relevant disciplines.
During the workshop, the group performs the following
main tasks:

1) identifies, categorizes, and prioritizes uncertain-
ties in geology, field development, drilling and
well completion, surface facilities, and related ar-
eas using VUDOR categories;

2) describes uncertainty ranges, including measures,
units, sources of information, and degree of un-
certainty;

3) assesses the impact of each uncertainty on key
project decisions using the Low, Middle, and
High ranking scale and constructs a 3x3 matrix
showing degree of uncertainty versus degree of
impact on technical and economic indicators;

4) identifies the key decisions in the project decision
hierarchy that should be included in the uncer-
tainty management plan;

5) identifies key uncertainties and assesses their im-
pact on key decisions, followed by construction
of a 3x3 matrix of degree of uncertainty versus
degree of impact on key project decisions;
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6) assesses the degree to which key uncertainties can
be resolved and develops possible response op-
tions, followed by construction of a 3x3 matrix of
degree of resolvability versus degree of impact on
key project decisions:

7) prepares a detailed strategic uncertainty manage-
ment plan;

8) prepares a high-level plan for uncertainty reduc-
tion.

At the beginning of the UMP workshop, presenta-
tions are delivered in sequence by the project or asset
leader or manager on the current status of the project
or asset, including its objectives, scope, development
concepts, and project boundaries. Geology specialists
present information on the range of reservoir proper-
ties, including available 3D digital models and struc-
tural maps of productive formations, 3D seismic data,
core and fluid sampling results, and related informa-
tion. Reservoir engineers present the project decisions
already adopted or the results of pilot development if
field operations are already underway. Drilling and
completion specialists describe key uncertainties and
risks associated with well construction. Production
specialists report on uncertainties and risks related to
surface facilities, including the gathering, treatment,
and transportation systems for hydrocarbons. Econo-
mists, risk specialists, and HSE specialists may also
make presentations if their participation has been
agreed in advance.
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Well completion
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Fig. 2. Root Causes of Uncertainty
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The results of the joint discussion of specialist pres-

entations are entered into the VUDOR Register under the
following categories:

e static uncertainties: uncertainties associated with

objective natural properties, such as the exact vol-
ume of oil reserves in the reservoir or the physical
properties of the rock. These factors must be meas-
ured, assessed, and incorporated into models, but
they cannot be altered;

dynamic uncertainties: uncertainties affecting re-
coverable reserves. Their relative importance de-

Volnov I.A., Mamedov E.A

pends on the reservoir development system. They
may also be related to equipment performance, for
example the causes of pump failure or measurement
errors. These uncertainties can and should be re-
duced through the use of more reliable equipment,
regular maintenance, and system redundancy;
well-related uncertainties: a distinct category di-
rectly associated with drilling and well operation,
such as wellbore instability or drilling complica-
tions. This highly specialized category helps engi-
neers focus on specific risks;

Table
VUDOR Register
Category Code Term Description
A% Value Driver A factor that indicates the project’s efficiency or value relative to other projects
U Uncertainty A factor that matters, but whose value is uncertain and should therefore be described
as a range of possible values.
Issue Type D Decision A choice that must be made.
(0] Other Issues that do not fall within any of the other issue types
R Risk A consequence of geological and field development uncertainties that may jeopardize
the achievement of project objectives. Risk may be either technical or commercial
G Given Decisions that have already been made
Decision Type E Focus The most important decisions at the current project phase.
T Tactical Decisions that may be important but are not required at the current phase of project execution
S Static Uncertainties affecting hydrocarbons initially in place
. Uncertainties affecting recoverable reserves. Their relative importance depends on the
D Dynamic -
reservoir development system.
W Well-related Uncertainties affecting drilling, well completion, well productivity, and well integrity
Uncertainty Category : Uncertainties affecting facility performance and other factors, including product storage,
0 Operational offloading, and transportation
Uncertainties associated with changes in legislation, government regulation, and public
P Political response to the company’s actions. They may arise from political instability, shifts in public
governance, or sharp swings in public opinion
Uncertainties associated with market demand for the produced product and with price
C Commercial changes. They determine whether the project will be able to achieve its target revenue and
profit indicators under changing market conditions.
Uncertainties whose outcomes cannot be controlled. For example, the range of uncertainty
U Uncontrollable associated with average effective porosity can be narrowed, but its actual value cannot be
. changed
Controllability — : = =
Uncertainties that can be influenced through direct action. For example, the use of modern
@ Controllable well completion methods may improve the resulting skin factor, although some uncertainty in
execution still remains. In practice, some controllable uncertainties are effectively decisions.
S Simple Uncertainties driven by a single factor, such as horizontal permeability
Simple/Complex . . . . .
c Complex Uncertainties that are influenced by several simpler uncertainties; for example, oil reserves
P depend on porosity, area, reservoir thickness, water saturation, and other parameters
SSI Subsurface Integrity Defined for process safety purposes, for example equipment depressurization or loss of
g containment
Risk Type

Source: compiled by the authors.
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NORM  Conventional Risk

Risk not related to production process safety
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e operational uncertainties: uncertainties arising from
the company’s internal processes, such as logis-
tics disruptions, human factors, or planning errors.
These are managed through business process opti-
mization, personnel training, and the development
of standards;

e market and commercial uncertainties: fluctuations
in prices, demand, exchange rates, and competitor
actions. These are typically managed through hedg-
ing, diversification, flexible pricing, and market
analysis;

e political and country-level uncertainties: changes
in legislation, sanctions, political upheaval, and tax
policy. These are managed through political analy-
sis, lobbying, geographic diversification of assets,
and political risk insurance.

Classifying uncertainties by category gives the work-
ing group a clear understanding of how responsibilities
are allocated. For example, technical uncertainties and
risks are addressed by engineers, commercial uncertain-
ties by marketing and finance specialists, and political
uncertainties by legal and strategy teams.

Classifying uncertainties by degree of complexity
helps the team choose an appropriate analytical and deci-
sion-making approach and avoid strategic mistakes:

e simple uncertainties (where underlying patterns are
clear): cause-and-effect relationships are evident,
and past experience provides a reliable basis for an-
ticipating future outcomes; for example, the known
probability of failure of a particular type of valve.
Such uncertainties can be addressed through statis-
tical analysis, standard procedures, and established
best practices;

Uncertainty and Risk Management in E&P: A Practical Approach
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e complex uncertainties (in a highly dynamic environ-

ment): cause-and-effect relationships are unclear,
the system is constantly changing, and past experi-
ence is not always a reliable guide; for example, the
market response to the launch of a fundamentally
new product. Recognizing that the team is dealing
with complex uncertainty calls for a different set of
tools, such as experimentation, adaptive strategies,
scenario planning, and pilot projects. The objective
is not to predict every outcome in advance, but to
build a system capable of responding quickly to
change.

Classifying uncertainties by degree of controllability
helps the team allocate time, money, and effort more ef-
fectively:

e controllable uncertainties: uncertainties that can be

influenced through direct action, such as product
quality, employee competence, or supply chain re-
liability. These should receive the greatest share of
effort and resources, including the development of
specific action plans to reduce or manage them;
uncontrollable uncertainties: factors that cannot be
directly influenced, such as global oil prices, weath-
er conditions, a global economic crisis, or govern-
ment decisions. The key task in such cases is not to
try to change them, which is futile, but to adapt to
them. This can be done through ongoing monitor-
ing, contingency planning, the creation of financial
buffers, and diversification to reduce dependence
on any single uncontrollable factor.

The purpose of this classification is to describe all
identified uncertainties as precisely as possible. For ex-
ample, during a UMP workshop for one of LUKOIL’s

35
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Fig. 3. VUDOR Histogram
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projects, the working group identified 35 uncertainties, of
which 11 fell into the static category, 11 into the dynamic
category, 10 into the well-related category, and 3 into the
operational category. At the same time, 33 out of 35 un-
certainties were recognized as complex, and 20 out of 35
as uncontrollable (Figure 3).

Project value drivers may include the following:

— the uniqueness of the field in terms of hydrocarbon
reserves;

— high crude quality and favorable oil prices;

— large remaining oil reserves;

— low production costs;

— high production volumes;

— ongoing efforts to improve operating efficiency;

— deployment of advanced technologies, particularly
in future expansion phases;

— experience in drilling deep wells;

— a high level of automation and control;

— full control over the value chain, with the operat-
ing company owning and managing the entire infra-
structure;

— access to export routes;

— adiversified buyer base;

— high profitability;

— the project’s significance for the country or republic
in which it is located;

— reputational value for partners;

— concession expiry in 2030.

An understanding of a project’s value drivers supports
managerial decision-making. These drivers help manag-
ers prepare more accurate budgets and forecasts and make
decisions more quickly and effectively. They also help
shape business development strategy and make the com-
pany more flexible and better able to adapt to changing
conditions.

Once the VUDOR Register has been completed, the
working group jointly develops the project decision hi-
erarchy. This hierarchy is a tool for structuring and pri-
oritizing project decisions. It helps the team focus on the
most important decisions while taking previously adopted
decisions and assumptions into account (Figure 4). The
hierarchy is developed collectively by the full working
group, including representatives of both the project team
and the asset.

The jointly developed and agreed decision hierarchy
divides all project decisions into three categories:

1. Given decisions are decisions that have already been
made and are not subject to change. Examples include:

— field development plan parameters;

— the inverted waterflooding system,;
the production rate through 20XX;

— water supply from Formation A;
the water-cut profile;
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the pad startup sequence;
— drilling scheduled for 2028-2034;
the artificial lift strategy for the well stock.

2. Strategic (focus or key) decisions are the most im-
portant decisions to be made at the current project phase.
These may include:

— water injection and water treatment volumes;

— the effectiveness of acidizing, water shutoff opera-

tions, and remedial cementing;

— sustaining planned production levels;

— pilot EOR projects at the evaluation stage;

— infill drilling in Phase 1;

3. Tactical decisions may also be important, but they
can only be made at subsequent project phases or mile-
stones. These may include:

— infill drilling in Phase 2;

— extension of the production plateau;

— pilot EOR projects at the implementation stage.

The Given category

includes decisions that have

already been made and are

not subject to analysis by the project team

Strategic,

or key, decisions
are those currently
being developed

Tactical decisions
are those to be made
at a later stage

Tactical
Decisions

Source: compiled by the authors.

Fig. 4. Hierarchy of Project and Asset Decisions

Based on the results of the active discussion and brain-

storming, the key project decisions are identified.

Classifying all issues and topics raised during the

workshop according to the VUDOR categories helps the
project team move from a fragmented response to individ-
ual project problems toward a more systematic manage-
ment approach. This provides several important benefits:
 prioritization: a clear understanding of what needs

to be addressed first;

* more efficient resource allocation: time and money
are directed toward controllable uncertainties and
risks, as well as adaptation to uncontrollable ones,
rather than being wasted on ad hoc responses to iso-
lated problems;

* better decision-making with less stress: when un-
certainty is structured, it is less likely to trigger re-
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active or emotionally driven responses. Decisions
are then based on analysis rather than intuition or
fear;

* improved communication: a shared classification
framework helps specialists from different disci-
plines, including geologists, engineers, and econo-
mists, communicate more effectively and develop a
common understanding.

During the workshop, the working group, that is,
the project team, jointly assesses the impact of uncer-
tainties on the project’s technical and economic indi-
cators, which may include oil reserves, approved daily
oil production rate, plateau duration, oil production
per well, projected water-cut profile, and project NPV.
The impact of each uncertainty on project decisions is
ranked as Low (L, green, weight 1), Middle (M, yel-
low, weight 2), or High (H, red, weight 3). The same
scale is used to assess the impact of uncertainties on
focus decisions. If an uncertainty has no effect on pro-
ject or focus decisions, it is assigned the rating NA
(Not Applicable).

Figure 5 shows the working table used for weighted
ranking of the impact of uncertainties on project deci-

Uncertainty and Risk Management in E&P: A Practical Approach
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sions, which forms the core of the UMP document. This
table is created in specialized software and includes the
following mandatory columns:

1) Unique uncertainty identification number (ID):

— used to track the category and type of uncertainty
(static, dynamic, commercial, political, etc.);

— used to describe the uncertainty in precise terms, for
example, uncertainty in net effective oil-saturated
thickness (NEST) in the southern part of the field;

2) Assessment and ranking of uncertainties as Low,

Middle, or High:

— quality of information: the degree of confidence in
the available estimates (High indicates good-quality
data, whereas Low indicates limited data);

— impact on the project: a quantitative assessment of
how changes in a given parameter affect key indica-
tors such as NPV, production, and CAPEX, using a
Low/Middle/High scale;

— priority: determined using a 3%3 matrix based on
degree of uncertainty and degree of impact. The
highest priority is assigned to uncertainties with a
Middle or High degree of uncertainty and a Middle
or High degree of impact on project decisions.
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28 Kv/Kh M M NA M M M L L L L
29 3asucumocts ODII, KoHIEBBIE TOUKH) H M NA M M M NA NA NA L
o |Meawonomioe napacine (Guictpaii Habop Aaniciins, oxoio 70 N o NA M M “ N L N .
cxBakun)
31 cBoiicTs M2 qumomnos pesepsyap L L NA L M L ) L L L
32 |Vmenenue oGBomnennocTn nposyKunn ckBaximbI H M NA M M L H H M M
33 PacripocTpaHes e 30H TPELHHOBATOCTH H M NA L H L NA NA NA M
34 |Mamsiii oGbem [I'M 1 kepna Ha OGbexte Y H H H NA H L NA NA NA NA
35 |Bbicokas BapuaGenbiocTs mo mpommiacvocty Ha OGnekte Y H M NA NA M NA NA NA NA L
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39 |Mpuunnst secokoit oGBoaHenHoCTH B cks. 2 u 3 (06bexTst X i Y) NA NA NA NA NA NA NA NA L
40 Pasiuiia B 111acTOBbIX Jla/ieHusx oobektos X u Y M NA NA M NA NA NA NA L
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o [P wvenmocn: ciouonoi sors: Tlpornos ceri M N “ L M N NA NA L N
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;s |Henommepacenne BHK, uro kpirtiraito uin Gyperua " M “ " " N NA NA M "
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46 |3asepmienue nporpanws Gypems H M NA H H L NA NA NA H
47 [Pesvavtan ochoenus cxw. Nol mansmone na nposoKeie - - - - - - - - - -
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48 |Ddderrusrocts TT1T sakaukoii rasa (IpopbIB raza B J106.CKB.) H M NA M M M L L L L
49 |ddextnnocts BogooTIenHs H M NA NA NA NA M 0 M B
50 >10% H L NA ) NA NA L ) L
51 Dddexrusrocts IMIJT H L NA L L NA L L L M

Source: compiled by the authors.

Fig. 5. Assessment of the Degree of Uncertainty and its Impact on Technical Solutions and the High-Level Project Decisions
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After the working group has jointly
assessed the degree of uncertainty and
the degree of impact on project deci-
sions through brainstorming (Figure
5), 3%3 matrices are used to identify
key uncertainties. Mapping uncer-
tainties on a 3x3 matrix enables the
project team to focus on those with
a medium or high impact on project
decisions. As an illustrative example,
several 3x3 matrices are presented in
Figures 6-8.

Using these 3x3 matrices, the
working group identified 29 key un-
certainties within the project or asset
that had a medium or high impact on
project decisions. At the final stage
of the UMP workshop, the group
discusses the further work required
to address these key uncertainties. It
then prepares a table entitled Strategic
Uncertainty Management Plan, which
constitutes the UMP document. This
document sets out a detailed strate-
gy for addressing key uncertainties.
In doing so, project team members
jointly determine which uncertain-
ty-reduction measures are likely to
provide the greatest benefit and select
the preferred course of action. The
UMP document includes the title and
description of each activity, its cost,
labor input, start and finish dates, and
the responsible persons. The detailed
uncertainty management plan is sup-
plemented by a high-level work plan
defining responsibilities, timelines,
and the set of activities required to re-
duce uncertainty.

The Strategic Uncertainty Man-
agement Plan, or UMP document, is
a key component of the decision-mak-
ing system used in oil and gas project
management. It is not merely a table,
but a structured database that serves
as a living management tool through-
out the project life cycle. In essence,
the UMP document is a centralized
road map for managing project uncer-
tainties. If uncertainties are viewed as
hazards along a ship’s route, the UMP
document is not just a list of threats,
but a navigational chart showing how
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Fig. 6. 3x3 Matrix of Average Impact on All Project Decisions
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Fig. 7. 3x3 Matrix of Impact on the Decision “Plateau Duration”
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to avoid them, strengthen the project’s
resilience, and respond effectively when
they materialize.

To improve the uncertainty manage-
ment process, the strategic uncertainty
management plan may be consolidated.
As a result, the original set of 29 uncer-
tainties can be grouped into 8 aggregated
uncertainties (Figure 9).

Thus, the strategic uncertainty man-
agement plan enables project teams and
asset management to carry out the fol-
lowing effectively:

+ prioritization of investment in in-
formation gathering. The UMP
document helps answer the ques-
tion: which geological studies,
pilot tests, or market assessments
should be funded first? Resources
are directed not simply to areas of
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Fig. 8. 3x3 Matrix of Impact on the Decision “Projected Water-Cut Profile”
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Figure 9. Strategic (Detailed) Uncertainty Management Plan
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limited clarity, but to those where uncertainty has a
material impact on project value and can realistical-
ly be reduced;

» support for key decisions. Before any major in-
vestment decision, including the Final Investment
Decision (FID), management reviews the strategic
uncertainty management plan, that is, the UMP doc-
ument. If it still contains high-priority uncertainties
for which no action plan has been developed, the
decision is postponed until those uncertainties have
been addressed;

* development of a flexible and robust project plan.
The UMP document helps make the project more re-
silient under different scenarios. The field develop-
ment plan is selected not for a single average case,
but in a way that delivers acceptable results under a
pessimistic scenario while preserving upside under
an optimistic one;

 transparent communication and accountability. The
UMP document serves as a single source of truth
for geologists, engineers, economists, and senior
managers. It ensures that all participants understand
which uncertainties and risks are most important,
who is responsible for them, and what is being
done to manage them. This helps avoid situations in
which everyone was aware of a risk, yet no one was
accountable for addressing it.
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