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Decision making in uncertain environ-
ments is key to the successful deliv-
ery of oil and gas projects. By defini-
tion, however, uncertainty is ambiguous 
and unpredictable.

Uncertainty does not necessarily 
imply risk; the two are separate con-
cepts. Economist Frank Knight made a 
clear distinction between the two as far 
back as 1921. Risk can be measured and 
quantified and is well suited to the ana-
lytical techniques used in project risk 
management; uncertainty defies quan-
titative expression. Items with the qual-
ity of uncertainty often surface during 
risk-assessment exercises but tend to be 
categorized as “issues” and are neither 
captured nor addressed by traditional 
risk-management processes.

Donald Rumsfeld’s infamous quote 
highlights the difficulty of articulating 
uncertainty. However, the statement is 
rooted in sound cognitive and sociologi-
cal theory and makes an important point 
about the perils of taking our individual 
and shared perceptions for reality. The 
philosopher Slavoj Žižek (2006) suggests 
that there may also be a fourth category of 

“unknown knowns”—those things that 
we intentionally refuse to acknowledge 
due to, for example, the social stigma 
around dissent. While we may feel confi-
dent dealing with “known knowns” and 
“known unknowns,” how can we hope to 
discover the “unknown unknowns” and 
uncover the “unknown knowns”?

These problems can be effectively 
addressed using a Delphi-based work-
shop methodology. The process present-
ed in this article discusses how to work 
collaboratively to develop a common 
understanding of a project and achieve 
alignment on issues and uncertainties. 
This allows managers to gain a better 
understanding of the critical uncertain-
ties running through the project and 
implement appropriate strategies. 

Delphi Methods
Delphi is a structured communication 
technique that was developed as part 
of the United States’ response to glob-
al uncertainty during the Cold War. 
Since then, the process has been used 
across many different industries world-
wide (Linstone and Turoff 2002). Delphi-
based methods are able to draw out the 
tacit knowledge held by project members 
and assess it in a structured manner.

Delphi methods allow a diverse group 
of individuals to work as a whole when 
dealing with complex problems and 
include these features:

◗◗  Individual contributions of 
information and knowledge

◗◗  Assessment of the group judgment 
or view

◗◗  Opportunity for individuals to 
revise views

◗◗  A degree of anonymity for the 
individual response

Delphi methods are particularly ben-
eficial when one or more of the follow-
ing apply:

◗◗  The problem does not lend itself to 
precise analytical techniques (e.g., 
due to complexity) but can benefit 
from subjective judgments.

◗◗  The individuals who need to 
contribute to the examination of 
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“There are known knowns; 
there are things we know 
we know. We also know 

there are known unknowns; 
that is to say, we know 

there are some things we 
do not know. But there are 
also unknown unknowns; 

the ones we don’t know we 
don’t know.” 

US Secretary of Defense  
Donald Rumsfeld, 2003
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a broad or complex problem do 
not have a shared history; may 
not have had time to establish 
adequate communication; and may 
represent diverse backgrounds 
with respect to culture, experience, 
or expertise.

◗◗  More individuals are needed 
than can effectively interact in 
an unstructured face-to-face 
exchange.

◗◗  Long-term group co-location is 
infeasible.

◗◗  Disagreements among individuals 
are potentially severe or 
politically fraught requiring the 
communication process to be 
refereed and/or anonymous.

◗◗  The heterogeneity of the 
participants must be preserved 
to assure validity of the results, 
i.e., avoidance of domination by 
majority opinion or by strength 
of personality.

The authors have adapted Delphi-
based approaches to complement and 
enhance typical engineering and oil and 
gas management processes. A Delphi 
workshop takes the form of a facilitat-
ed, guideword-led meeting. The work-
shop typically takes 1–3 hours, does 
not require any preparation work from 
participants, and the full results can be 
made available within 24 hours. It is 
appropriate for groups from 3 to up to 
20 participants. 

The purpose of the workshop is to 
identify, understand, and clearly articu-
late important project uncertainties so 
that appropriate management strate-
gies can be put in place. The outcome is 
an integrated overview of the project, 
a summary of its key risks and issues, 
and alignment across all disciplines. The 
basic workshop procedure is described 
in Fig. 1.

A comprehensive keyword list of more 
than 300 prompts has been developed. 
Within the groupings, the keywords are 
arranged alphabetically. This dissociates 
a keyword from the preceding one and 
allows each keyword to create its unique 
discussion space. The list is designed 
to cover all areas, and can be adapted, 
shortened, or lengthened to best fit the 
project at hand. Participants receive no 
further guidance as to the meaning of 
a keyword and are free to make their 
own associations.

Participants are issued scorecards 
with numbers from the  Fibonacci 
sequence (1, 2, 3, 5, 8, 13, etc.) As each 
keyword is read out, participants “play” 
their cards simultaneously based on 
their view of the magnitude of issues 
associated with that keyword. No guid-
ance is given on which criteria constitute 
a high value vs. a low value. Participants 
are free to determine their own internal 
view of what the numbers mean.

If all participants award identical or 
similar low scores, the group may agree 

to quickly move on to the next keyword. 
If there is a wider spread of scores, or an 
outlier score, then the participant with 
the highest score begins a discussion on 
that subject. The discussion is contin-
ued until a consensus is reached. Par-
ticipants are not required to score items 
outside their area of expertise.

The choice of a nonlinear scoring 
sequence reflects the increasing uncer-
tainty associated with larger scores 
(Cohn 2006). It forces participants to 
rank issues in accordance with the dif-
ference in scoring magnitudes, while 
freeing them from getting hung up on 
assigning an exact number to each one.

Notes taken of the discussion are dis-
played on a large screen during the meet-
ing as a means of focusing the discussion 
and verifying agreement. This ensures 
issues are articulated fully, clearly, and to 
the satisfaction of all participants. This 
also has the added benefit of integrat-
ing the first review cycle into the meet-
ing. Participants are able to take the raw 
workshop output with them at the end 
of the meeting ahead of the issue of the 
formal report, which is typically deliv-
ered one day after the workshop. Only 
the discussion relating to the keyword 
is recorded. The scores assigned by the 
participants are deliberately not record-
ed to avoid the potential for an anchor-
ing cognitive bias developing for either 
the participants or for onward readers 
of the report. 

Benefits of the Approach
To date, the authors have applied this 
process on several projects. The meth-
od provides the following bene-
fits in comparison to traditional risk- 
management methods:

Knowledge sharing. The process was 
able to take advantage of private infor-
mation held by each of the participants. 
Participants’ diverse knowledge, experi-
ence, opinions, and eccentric perspec-
tives allowed the collaborative discovery 
and articulation of areas of concern not 
being consciously addressed by the proj-
ect as a whole.

Challenging held assumptions. The 
introduction of additional perspectives 

Fig. 1—The Delphi workshop method.
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to project issues led to the downgrad-
ing of certain interesting but ultimate-
ly trivial issues that had until then been 
receiving significant attention. This was 
largely through the introduction of mit-
igating information provided by par-
ticipants who had not been involved 
in the initial prioritization and subse-
quent management of these issues. Con-
versely, the introduction of these new 
perspectives also led to the escalation 
of a number of issues that had previ-
ously been seen as of low criticality or 
low priority.

Sense making. Open-ended and unguid-
ed input was successful in uncovering 
and aggregating information, enabling 
the discovery or crystallization of issues 
only partly understood by project par-
ticipants. The process gave participants 
freedom to express concern with respect 
to “nagging doubts” and “gut feelings.” 
The flexibility of the process allowed 
subjective issues/risks to be expressed in 
a rich, contextualized form. This led to 
the emergence of patterns and a deeper 
understanding of project issues and their 
potential mitigations.

Time effectiveness. The meeting 
was fast and easy to organize. A typi-
cal workshop lasts 2 to 3 hours and 
international participants are able to 
arrive on a morning flight and depart in 
the evening.

Collaborative fixation/participant in-
dependence. The tendency to provide 
input that conforms to ideas suggested 
by other participants was largely elimi-
nated. This led to an increase in the qual-
ity and quantity of issues raised during 
the meeting.

Attention and personality man-
agement. The short duration and the 
planned pace kept the participants 
engaged throughout the workshop. The 
scorecards created independence in par-
ticipants’ engagement, and the keywords 
introduced an element of gamification. 
Nonverbal scoring helped in managing 
the effect of dominant personalities and 
ensured everyone’s views were integrat-
ed into the consensus.

Consensus building and alignment. 
The process drove consensus within 
the group. This set the basis for future 
collaborative efforts in resolving the 
issues raised.

Conclusions
The Delphi-based approach allows a 
group of individuals with varying per-
spectives and expertise to develop 
a robust understanding of a complex 
problem. The collaborative process 
addresses many of the shortcomings of 
traditional risk-management approach-
es applied to industry projects and 
allows discovery of complex project risks 
and uncertainties that might otherwise 
remain unexpressed.

This approach provides management 
with an integrated and in-depth proj-
ect understanding that enables them to 
react early and confidently to unfolding 
situations. The method provides an effi-
cient means of running a workshop, has 
the ability to reinvigorate existing issue- 
and risk-management frameworks, and 

ensures project resources are focused on 
the most relevant risks and issues. JPT
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