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Definition of a Project: a Temporary Endeavor

Urgent Task > Baseline Evaluative Task > Baseline
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Megias, A., Navas, J. F., Petrova, D., Candido, A., Maldonado, A., Garcia-Retamero, R., & Catena, A. (August 01, 2015). Neural
mechanisms underlying urgent and evaluative behaviors: An fMRI study on the interaction of automatic and
controlled processes. Human Brain Mapping, 36, 8, 2853-2864.
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The Need for Redesign

e Over $15 trillion a year in global GDP is projects

* Between S5 and S7 trillion a year in failed schedule and cost
objectives is due to human factors

* No more time for anecdote and guessing, we have to bring science
and discipline to project management
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There's only one way to increase project performance:

start with the source of information processing - the computer
between your ears.

(Side note: relying on Al or data alone will not solve it. Computers
give us data, humans make decisions.)
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Computer

Good at calculations,
not as good at abstract

o

Brain

Good at abstract, not
as good at calculaticns

Inputs

Logical, Objective,
Unbiased

Memory

Processing
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Degraded files, false
memaories influenced
¢——— Dby past processing,
logically corrupts future
processing

Biased, self-
preservation
motivated, influenced
by erronecus beliefs
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One Issue: Humans are Optimized for Survival
Not Always Logic
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From the Al computer in the movie 2001: A Space Odyssey

HAL 9000 |

(20

-~

\ /

“I am completely operational, all my circuits are
functioning perfectly”

Can we trust our brain to tell us it’s functioning perfectly?



Computer processing is logical and rational

vielding an accurate and consistent output

Information Logical
—
Input Output
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Information s
Input

Incomplete
Output

Processing is bypassed

due to time pressure
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Processing is avoided due to mental

discomfort (cognitive dissonance)

Information
Input

Incomplete
Output
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Processing is decreased due to

cognitive load

Information
Input

Incomplete

Output
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Erroneous
Output

Information
Input

Processing defaults to learned patterns

due to mental shortcutting (heuristics)
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What does this mean?

All our project management methods, which are based on the rational model
of human behavior, are missing the human element and are not designed for

optimal performance.

Thus, we need to redesign project management around the brain
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from Project Management to
Project Science
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Applying Science to Project Management
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Abstract — The idea of the firm as an cienal entity possibly came in with the

case, the practical consequences of this idea contrast sharply with many ideas at
organizations. Mainstream organization theory is based upon the assumption that
he permanent; theories on temparary organizational settings (e.g., projects) are |
article, we address the need for a theary of lemporary organizations, thus seekis
project management wisdom. We also suggest some components of such a theot
deas ahout projects. “Action”, as opposed 1o “decision”, is one such P
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Extensional Versus Intuitive Reasoning:
The Conjunction Fallacy in Probability Judgme
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Stanford University
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Perhaps the simplest and the most basic qualitative law of probability is the con-
Junction rule: The probability of a conjunction, F{A&B), carnat exceed the prob-
abilities of its constituents, P{A) and F{B), because the extension (or the possibiliy
1) of the conjunction is included in the extension of its contituents. Judgments
wnder uncertainty, howeves, are often mediated by intuitive beuristics that are not

Figure 2: A multi stage process of relevance evaluation [10]

5t (risi) what Liwe
ked for?

as
{wha | ko that | do
o ko)

| Do thwn bekeve that it

o (ks vue?

| fwhat [ mamed about [
what | et not know)

—»

—

The effect of fast and slow decisions on risk taking
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Table 2: Results of hierarchical linear modeling analysis predicting group member
valuations of interpersonal tie strength.

Heural mechanisms mediating optimism bias
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n Q1 Md 03 M SD
PE—— 46 1o 190 339 273 229
Current study (iraditional format) 35 80 200 400 M43 460

3.2.2 Effects of Format

The median estimate of those in the Traditional group was 200 work-hours compared 1o 120
waork-hours in the Altemative group . the difference between the group medians is only slightly
smaller than in Study 1. A boxplot of the esti per I groups is displayed in Figure 3.

Figure 3: Effort Estimates per Group
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Availability: A Heuristic for Judging
Frequency and Probability'*

Amos Tversky axp Daxien KAHNEMAN
The Hebrew University of Jerusalem and the Oregon Research Institute

This paper explores a judgmental heuristic in which a person evaluates
the frequency of classes or the probability of events by availability, ie.,
by the ease with which relevant instances come to mind. In general, avail-
ability is Jated with ecol 1§ , hut it is also affected by
other factors. Consequently, the reliance on the availability heuristic leads
to systematic biases, Such l)dam :m: demonstrated in the judged frequency
of classes of words, of mnl of repeated events. The

of illusory lais ilability bias. The

! is 1 as an
effects of the availability of incidents and scenarios on subjective prob-
ability are discussed.

L INTRODUCTION

Much recent research has been concerned with the validity and con-
sistency of frequency and probability judgments, Little is known, how-
ever, about the psychological mechanisms by which people evaluate the
frequency of classes or the likelihood of events,

We propose that when faced with the difficult task of judging prob-
ability or frequency, people employ a limited number of heuristics which
reduce these judgments to simpler ones. Elsewhere we have analyzed
in detail one such heuristic—representativeness. By this heuristic, an
event is judged probable to the extent that it represents the essential
features of its parent population or generating process. Evidence for rep-
resentativeness was obtained in several studies. For example, a large
maiority of naive lente heli, that tha
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Behavioral Economics & Behavioral Finance...

.Now Behavioral Project Management
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Behavioural Insights and Public Policy
Institutions applying Bl to public policy around the world
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Meet Some of the Scientists

Daniel Kahneman Tali Sharot Dan Ariely Roger Buehler

Nobel Prize Laureate Neuroscientist Behavioral Economist Social Psychologist
and Cognitive
Psychologist
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Richard Thaler

Nobel Prize winner

Wait! Who's this guy?
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Some Behavioral Results

* 18 percent change in human decisions

due to reframing
* 80 percent increase in prediction

: . accuracy
e 35 percent increase in employees

following procedures

e 25 percent increase in monthly

schedule forecast accuracy
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The Human Factor Impacts Projects More

Behavioral

Technical

70% Impact

30% Impact

Toward the Science of Delivering Dreams Through Projects Neuro &/BER4RIR Project
NMAanaoemen



23

The Neuro/Behavioral Domains Across Project Phases

Project-Based Leadership & Organizational Psychology

Project-Based Teams

Behavioral Project Initiating Behavioral Project Planning Behavioral Project Execution Behavioral Project Closing

Cognitive Biases

Forecasting/Prediction Sciences
Risk Sciences
Uncertainty Sciences
Social Psychology
Neuroscience
Judgment & Decision Making Sciences

Choice Architecture/Nudge

Cognitive Impacts of Time Pressure
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The New Foundation of Popular Methods — Project Science

Behavioral Project
Management
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Your Brain on Projects
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What’s time have to do with it?

Urgent Task > Baseline Evaluative Task > Baseline

. Time constrainiCS activat-e an OUUOQ UOUQU

area of the brain releasing
the motor system from UUUU@ @2©2@@@
inhibition, causing faster and @@@@@ @@QOO
premature decisions. Q Q U . o @4646 @ @
» Time pressure reduces 5 & 63 @ m@ . @ @

creativity, and thus | L,

innovation.

Megias, A., Navas, J. F., Petrova, D., Candido, A., Maldonado, A., Garcia-Retamero, R., & Catena, A. (August 01, 2015). Neural
mechanisms underlying urgent and evaluative behaviors: An fMRI study on the interaction of automatic and
controlled processes. Human Brain Mapping, 36, 8, 2853-2864.
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Time Pressure Processing

Reduced

Training &
Coaching
Changes
Trust, Reduced
Ethics, and Creativity
Governance
Inputs Time

Processing

Risky
Decision-
Making
Increases

Decision
Errors
Increase

Biases
Increase
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Your Brain on Optimistic Planning

m Positive *

n Negat;ve—h \

* We are more optimistic than

bt
w

pessimistic, resulting in unrealistic:

Signal change (%)
o
n

o
-

* Risk analysis — past

e Schedule duration estimation o ”_ﬁl \

* Cost estimation

Future

.A
) 5 7 g 1 13 15

Sharot, T., Riccardi, A. M., Raio, C. M., & Phelps, E. A. (2007). Neural mechanisms mediating optimism
bias. Nature, 450(7166), 102-5. http://dx.doi.org.tcsedsystem.idm.oclc.org/10.1038/nature06280

* Note that future events are more

heavily weighted toward

Future negative

O o000 o0Qo

optimism. -

Signal change in the rACC (%)

future positive — future negative

s b
oo shushbm,

Functional connectivity with rACC

Amygdala, y = -9
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Confirmation Bias in the Brain

0.25
0.2

P=0.19

0.15

0.1 P<0.001
0.05

=0.05
-0.1
-0.15

f Partner's wager & pMFC BOLD
o

-0.2
-0.25

-0.3 Confirming opinion Disconfirming opinion
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Prediction in the Brain

Learning
Effect

(group)

—

o

o
J

o)
o
L

(8)]
o
L

H
o

% erroneous predictions
N
o

o

I qu mr||q[r| Rk |"|I[”|"""”T NURL I

29 50 79 100 1

o

0 175 200 5 50

Volz, K. G., Schubotz, R. I., & von Cramon, D. Y. (2003). Predicting events of varying probability:
uncertainty investigated by fMRI. Neuroimage, 19(2), 271-280.
https://pure.mpg.de/rest/items/item 725506/component/file 2008120/content
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The Redesign Part
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Perhaps the simplest and the most basic qualitative law of probability is the con-
Junction rule: The probability of a conjunction, F{A&B), carnat exceed the prob-
abilities of its constituents, P{A) and F{B), because the extension (or the possibiliy
1) of the conjunction is included in the extension of its contituents. Judgments
wnder uncertainty, howeves, are often mediated by intuitive beuristics that are not

Figure 2: A multi stage process of relevance evaluation [10]
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Table 2: Results of hierarchical linear modeling analysis predicting group member
valuations of interpersonal tie strength.

Heural mechanisms mediating optimism bias
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waork of the participants in Study 2.

Id Study and the Current Study

n Q1 Md 03 M SD
PE—— 46 1o 190 339 273 229
Current study (iraditional format) 35 80 200 400 M43 460

3.2.2 Effects of Format

The median estimate of those in the Traditional group was 200 work-hours compared 1o 120
waork-hours in the Altemative group . the difference between the group medians is only slightly
smaller than in Study 1. A boxplot of the esti per I groups is displayed in Figure 3.

Figure 3: Effort Estimates per Group

1. Introduction

Business forecasters use both undided judgmental fore-
casting and forecasting aided by fomal watistical fore-
casts (Sanders & Mar . The latter approach may
become increasingly commen a3 users become more fa-
miliar with the sorts of software that provide forecasting
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ct data. Our results demonstrate that the
conscientiousness are relevant not only in
of within-group interactions, and hence the
Itimately relevant in helping to drive higher

t Management, and Team Effective-

Availability: A Heuristic for Judging
Frequency and Probability'*

Amos Tversky axp Daxien KAHNEMAN
The Hebrew University of Jerusalem and the Oregon Research Institute

This paper explores a judgmental heuristic in which a person evaluates
the frequency of classes or the probability of events by availability, ie.,
by the ease with which relevant instances come to mind. In general, avail-
ability is Jated with ecol 1§ , hut it is also affected by
other factors. Consequently, the reliance on the availability heuristic leads
to systematic biases, Such l)dam :m: demonstrated in the judged frequency
of classes of words, of mnl of repeated events. The

of illusory lais ilability bias. The

! is 1 as an
effects of the availability of incidents and scenarios on subjective prob-
ability are discussed.

L INTRODUCTION

Much recent research has been concerned with the validity and con-
sistency of frequency and probability judgments, Little is known, how-
ever, about the psychological mechanisms by which people evaluate the
frequency of classes or the likelihood of events,

We propose that when faced with the difficult task of judging prob-
ability or frequency, people employ a limited number of heuristics which
reduce these judgments to simpler ones. Elsewhere we have analyzed
in detail one such heuristic—representativeness. By this heuristic, an
event is judged probable to the extent that it represents the essential
features of its parent population or generating process. Evidence for rep-
resentativeness was obtained in several studies. For example, a large
maiority of naive lente heli, that tha
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Project Science > New Process

New Process

ldentify
Obstacles
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Designing Processes Around the Brain

New Behavior-Informed
Project Process Design

Estimate Estimate

|dentify
Obstacles

Sequence

Activities Resources Duration

PMBOK Process PMBOK Process PMBOK Process

Toward the Science of Delivering Dreams Through Projects Neuro &/BER4RIR Project
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4 Major Modalities

Processes

Formulate
metrics that
measure

Train employees
in debiasing
methods when

Design
processes to
account for

Design human
interfaces

: human factors around the way using processes,
how the brain : ) : .
e with project humans think interfaces, and
P factors metrics

Toward the Science of Delivering Dreams Through Projects Neuro &/BER4RIR Project
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New science-

baS Ed prOCess Insert identify obstacles before brocesses
dCross the estimate durations process
modalities

Measure optimism bias in correlation
to obstacles identified

Identify
Obstacles

Add obstacles as activity option in
scheduling software

Train to elicit obstacles from planners
that are typically obscure

‘(e e(‘
\ \,
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Increasing Your Value

* Increased on-time project delivery

* Higher project management organizational competency.
e Reduced risk for your client

* Increased customer trust in project outcomes.

Being a leader in advanced project management.

Toward the Science of Delivering Dreams Through Projects
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The next big steps for innovative organizations

Developing a College of Project Science at a university

Full adoption of Behavioral Project Management in a

PMO — a Behavioral PMO

Government agencies implementing Project Science

Adopting science-based planning, designed around the

brain

Toward the Science of Delivering Dreams Through Projects Neuro &/BER4RIR Project
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We’ve Started the
Project Science Revolution

So we can all accelerate the performance
of projects, worldwide
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Some of Our Scientists

Josh Ramirez (PhD Cand.)

Shari De Baets, PhD

Toward the Science of Delivering Dreams Through Projects

Michael Barbera, PhD
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Let's take it a step further. If we had measured Forecast P and its performance for the past 3 or 4 months we would have an average optimistic (or pessimistic) rate for
Science-Based Project Management JOSHUA RAMIREZ . SIGN OUT the forecasting personnel over those periods (this is where we can actually start to pull the strings on what's going on and where we can make improvements). To
5 i k measure the monthly forecast against the performance we take the carned value minus the forecasted value, and then divide this number by the earned value, giving us
Institute fOI‘ Neuro & B eh avl oral a Behavioral Forecast Rate (BFR). It might look something like this: (BCWP-BCWPf)/BCWP = BFR, or (12,850-18,000)/12.850 = -0.40078.

Project Management _ Science-Based Project Management
i) g ) A\ WHY BEHAVIORAL PM? THE VISION: PROJECT SCIENCE CONNECTING WORLDS NE Institute for Neuro & Behavioral
Designed Around the Brain Project M THE BEHAVIORAL PART
roject Management i
MEMBER AREA + RELATED VIDEOS BPM ADVOCATES 1 ] I‘)im R ﬁ} WHY BEHAVIORAL PM? THE VISION: PROJECT SCIENC

Now that we have a consistent average measurement, we can look for potential causes by individual, project, organization, department, etc. Some behavioral concepts

MEMBER AREA RELATER that could then be considered might be optimism bias, overconfidence effect, deliberate ignorance, information avoidance, courtesy bias, or authority bias. Once
NEURALPLAN CERTIFICATION DOMAINS v SUPPORT v SAFET ‘mitigations have been applied, we can then remeasure on a monthly basis to see if there are improvements and start to improve prediction accuracy in both planning
and monthly forecasting. Because of the underlying inherent nature and cause of some of these behavioral issues, the project may also see other positive residual
outcomes from using these methods, such as reduced risk realization and greater project safety.

NEURALPLAN CERTIFICATION pom/

SAFETY, RISK, AND ACCIDENT PREVENTION RELATED VIDEOS Ry

Here are a list of video resources on various i for your ing pleasure!

PROJECTS ARE INHERENTLY MORE RISKY WHY WE ARE WRONG WHEN WE THINK WE ARE RIGHT

Activity E Likely Difference from Forecast
Based on BFR of -40%

Dr. Chachan So

Because projects are time-pressured environments, this time constraint causes the brain to make decisions that are usually more error-prone th 7N __—— Behavioral Prediction Erfor
operations environment where time pressure may be lower (see image of your brain on time pressure, below). @ Why we are wrong when we think we are righ ([ el T

watch later  Share —  e— = /

. Activity A Actual Earning and
Time pressure: Duration Difference from Baseline
 — -
o Causes more use of cognitive biases . y

¢ Causes reliance on old habits and defaulting to mental rules of thumb, known as heuristics
¢ May impact ethical behavior

o Can increase risk-taking

¢ Decreases prediction accuracy in forward-looking activities and behaviors

Activity E New Forecasted Earning &

Duration (BCWPf) m

Science-Based Project Management JOSHUA RAMIREZ . SIGN OUT
Institute for Neuro & Behavioral

e WELCOME TO THE INSTITUTE FOR
roject anl""ge“llfmﬂ N A\ WHY BEHAVIORALPM?  THEVISION: PROJECTSCIENCE ~ CONNECTINGWORLDS ~ NEURO  BEMAVIORALC NEURO & BEHAVIORAL PROJECT MANAGEMENT

RELATED VIDEOS MEMBER AREA v BPM ADVOCATES THE PEOPLE BE A ME|

The profession of project is entering a new level of maturity. Project management processes are well-known, highly developed, and widely used. Organizations
are committed to a project-based approach to implementing change. It is time for project s, PMOs, pr 1 i project pr ionals of all
specializations, and organizations worldwide to look forward to a new phase in project management, one that focuses on behavioral factors.

NEURALPLAN CERTIFICATION DOMAINS v SUPPORT v SAFETY, RISK, AND ACCIDENT PREVENTION

BEHAVIORAL-PMO RESEARCH IN P We at the Institute of Neuro and Behavioral Project Management believe that this is the way to take project management into the 41 Century and beyond, and create a

practice that will result in better project outcomes, and more flexible approaches to change in all types of organization.

f the impacts of human factors on the project lifecycle and to offer solutions to the challenges of creating
GRADUATE RESEARCHERS next phase in project management, integrates the learnings of the behavioral sciences and neuroscience with

BEHAVIORAL-PMO tent.

Ryan Stalker, MBA
Facility Optimization Manager

PhD student in Business Psychology, Chicago School of Professional Psychology () »

S CienCC—B as ed P}"Oject Managemenl Ofﬁce Current rescarch: Loss Aversion in project selection " Watch later Share
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Mapping the Biases to PMBOK and Other Methodologies

Project Management Cognitive Bias Matrix

Planning

Bias Initiating

Executing

| Suffix effect

| Serial position effect
| Recency effect
| Primacy effect
Part-list cueing effect ﬁ
Memory inhibition
Modality effect
List-length effect
Serial recall effect -
Duration neglect
Misinformation effect F
Leveling and sharpening iﬁ

Peak-end rule

Fading affect bias
Hegativity bias
Prejudice
Stereotypical bias - ﬁ

Implicit stereotypes

Spacing effect |
Suggestibility
False memory ﬁ

Misattribution of memory

|Less—is—better effect
|Occam’s razor
Conjunction fallacy
Delmore effect
Law of triviality
Bike—shedding effect -l -
Bhyme as reason effect -]]
Belief bias

Information bias ﬁ

Ambiguity bias

Status quo bias

Social comparison bias
Decoy effect
| Reactance
Reverse psychology H
System justification

Backfire effect
Endowment effect

Processing difficulty effect | |

Toward the Science of Delivering Dreams Through Projects Neuro &/BER4RIR Project
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Mapping Example for Uncertainty Aversion Bias

In PMBOK, may present itself in:

o Initiating Process Group
o  Planning Process Group
o Following processes:

Develop Project Charter
(Section 4.1)

Estimate Activity Durations
(Section 6.4)

Estimate Costs (Section 7.2)
Estimate Activity Resources
(Section 9.2)

Identify Risks (Section 11.2)
Perform Qualitative Risk
Analysis (Section 11.3)

Plan Risk Responses (Section
11.5)

Control Schedule (Section
6.6)

Control Cost (Section 7.4)
Monitor Risks (Section 11.7)

In Agile (PMI), may present itself in:

o Higher uncertainty, both technical
and requirements domains
(Section 2.4)

o Flow-based Agile (Section 3.1.4)

o Predominantly predictive
approaches (Section 3.1.8)

o  While under time-pressure during
stand-ups (Section 5.2.4)

o The following Pain Points (Section
5.1)

= Unclear purpose or mission
for the team

= Unclear working agreements
for the team

= Unclear team context

= Unclear requirements

= |naccurate estimation

= Unclear work assignments
or work progress

o Backlog preparation (Section 5.2.2)

o Sprint planning

Toward the Science of Delivering Dreams Through Projects

In APMBOK, may present itself in:

o Concept phase of project
lifecycle

o More predictive lifecycles, versus
evolutionary

o During project justification and
closure

o More urgent tasks in task
prioritization

o Projects that are higherin the
hierarchy of legal and regulatory
influences

o Contingency planning

o  Provisions for known and
unknown risk

o Progress reporting

o Forecasting

o Estimating

Neuro &/@%Wé(ﬁgparl Project
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The Upcoming NPPQ Certification

Science-Based Planning, Forecast & Risk

NEURALPLAN

Designed Around the Brain XY
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’b

Computer

DATA

SCI1CNCC

* We put tons of effort into this
* We spend billions on this
* We keep our data processors updated
* We design organizations around this
* We have QA on this
* We write processes for this

This only shows performance

Toward the Science of Delivering Dreams Through Projects

o

Brain

DECISION

SCI1CNCC

* How much effort do we put into this?
* What percentage of our budget is here?
* Do we keep our decision processors updated?
* Do we design organizations around this?
* Do we have QA on this?
* Do we write processes for this?

This changes performance

Neuro &/'%%Wé(ﬁdtparl Project
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Behavioral Project Management...

..the Science of Delivering Dreams!
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Project Management Contacts, Links, and Social Media

’
® v ' .
' ' » Planning
#

= 7 www.hbpmi.com

’ 8. i Prean

[ 8 “Contact Josh at josh.Ramirez@nbpmi.com —

Linkedin: WWW.Iinkedin.com/in/joshramirezpmp/
Twitter: @BehavioralPM, *

Duration g § Integratior § Architecture 8

: Facebook https://www.facebook. com/behaworaIprOJectmanagement/

§

Behawaral & Neuroscience
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