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Content of Talk

e The need

Inition of Risk &
ncertainty

Approaches to Ris}
Uncertainty

e Bias
e Proces:




Who Does It?

e Private Sector Petroleum E&P
anies

te Petroleum companies
Government agencies and
e Consultants

e Non Governmen




What Is It for?

 Estimating prospect volumes

 Estimating play, system, basin
potential

imating national potentials

mating regional and global
tential

Bottom line 1s economic
assessment but strate
assessments are




Petroleum System Potential




Global Potential

Depending on your source the
remaining global potential is
imated (since 1950s) to be
ywhere between 1 and 4 trillion
arrels. Over the years man
estimates have centred
trillion barrels.




Definition of Risk

« To take arisk is to do something
you are not sure you are able to
do. You are only trying to do it

aking means doing
ething whilst tacitly or
plicitly estimating, on
iIncomplete data, ones cap:
do It

Adapted from Cohen &



Definition of Uncertainty

fallure/loss



Expectation Curve
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Geological Risk and Uncertainty
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Economic Risk and Uncertainty
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Risk & Uncertainty in Expectation

curves
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Approaches

* Experts
)ygue comparison
storical performance

Prospect, play, system,
geological attribute




Analogue Methods

 Area of basin proportional to potential
volume of petroleum

 Volume of sedimentary basin proportional
ential volume of petroleum

of oilfield versus area of basin
trapolation

Tectonostratigraphic basin comj

« New technology updates ot
acreage




Analogue Comparison
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Forecasting From
Historical Performance
Methods

ming curves
ecline curves
Power law plots
e Hubbert curves




Fractal Distribution




Creaming Curve

liscovery




Perfect vs. Imperfect
Creaming

Cumulativé




Dealing with source data

 |n house data with numerous fields Is
more reliable. Scouting data is less so.

 What figure represents a field volume for
lating future exploration

eported, but not always so.

New discovery volumes relati
P90 are usually re
o With appraisal, fie
Increase.




Creaming Curve Backdating

Future

Wells
—«— Initial UR = Backdated UR —a Abandonment UR




Questions

« What do the data represent?
e IS it primary or secondary data?

« What does an imperfect curve
represent?

-

e curve representative of the
ole geology?

s technology on the horizon
will introduce a kick to th

Would new ideas prc
future kick in t




Prospect Play Approaches

 Deterministic approaches
Imensional Probability Density
tion (PDF)
eostatistics
Body mapping




One Dimensional PDF

Structure Thickne
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Reservoir
Net/Gro
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Geostatistical




Consequences of Bias

I

e Shift In distributioz’ >_< 2

> S
fferent variance

e Both




Fertile Ground for Bias?

 Our data’/knowledge are limited compared to
natural complexity

 |nappropriate standards/quality
lex problems give humans difficulty
ans are prone to reasoning errors

umans find great difficulty in overc
subjectivity

We are sensitive to manage
Business environme




Types of Bias

« Perceptional
ational
asoning

Environmental e




Motivational Bias

 Need to influence decisions
» Career pressure/performance targets

not admitting what does not
ow

artisanship
 Group dynamics ( Peer




Reasoning Bias

 Overvaluation-Geological model given
more weight than it merits

o Accessibility/Neglect-Recent or
spectacular data only utilised and other
1ored. Neglect of prior data

-Being fixed on a starting model.
erage map! Being unable to consi
ther models

Exclusion-Success/Failure
out. Not allowing for signi
upsides/downsides




Business Environment Bias

e Risk averse/amenable

ext dependency
anagement preoccupation
Good money after bad
* Flying high/low




Multiple Assessment Approach

e There is no correct answer nor can bias
be eliminated

 |[n any basin, play, prospect there are
various methodologies available utilising
a variety of tools

sessments using more than one
ethodology allow a calibration and
cross-checking

Where multiple assessments &
the same ball park there |
degree of confidence Ir

AAAAAA




Requirements

« Open process

e Shared set of methods, and more
one

edicated team

Champion- who can mee
champions

e Access to all e




Critical Elements for Exploration

 Well defined goal(s) and strategy

 With determined or target portfolio
requirements

« Backed up by Petroleum Systems Approach

s Intimately linked to Risk &Uncertainty
thodologies , more than one!

xpert people, in a learning organisatio
which can enhance performance by
learning from successes and fal

aaaaaa




Exploration Performance Criteria

 Finding costs

« Hydrocarbons discovered

e Success Ratio

e Expectation versus discovery volumes
r”"ép Or reservoir parameters vs. predicted

Value adding through basins>>petroleum
plays; leads>>prospects>>discoveries .
within a petroleum systems conte P
Reducing risk and uncertair
Increasing economic ve




Expectation Forecast vs.
Actual

Overestimate

LR dfges : Actual discover

Cumulati




Acknowledgement of Risk

e Clearly state the main
risks/uncertainties

« Explain exactly what has been done
~drilling to minimize the risks)
ain what will clearly merit a
ccess and what is failure

Recognise that totally unfc
geology may consign
success/failure cri




Summing up

 No individual estimate Is correct
» Variety of methods should be used
/ pitfalls, biases are many

Imary versus secondary data
considerations

Performance tracking Is vit

Systematic process/im
required organisati







