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1. INTRODUCTION

During the initiation phase for any significant project, strategic alternatives are being developed and one of the main
considerations will include the balance of risk in any alternative. This recommended practice (RP) addresses
analyzing risk in an alternative selection process simplified to highlight the important risks that make a difference
about which project to do, (or which alternative to select) its configurations and whether to do a project at all. This
recommended practice (RP) is associated with the TCM chapters 3.3 Investments Decision Making and 7.6, Risk
Management. [1]

The purpose of this RP is to describe and discuss some of the risk analysis concepts that can be used when these
important alternative selection strategies are being developed by senior management of any project-oriented
organization. These important selections are made well before there is a project plan, schedule and cost estimate.
The RP proposes to develop models simplified to highlight the key risk characteristics of an alternative under
consideration and some concepts that are available currently to address them. These concepts bring an additional
level of clarity, transparency, traceability, repeatability and consistency with recommended practices of project risk
analysis. Simple models were developed to illustrate two of these methods, probabilistic branching and conditional
branching. One of the desired outcomes is to introduce these methods and their use to organizational senior
management and engage them in the use of risk analysis for strategic alternative selection.

This RP document is not intended to be a standard. Rather it is intended to provide a guideline for using project risk
analysis simulation capabilities of probabilistic and conditional branching to evaluate alternative selection within a
simplified model of the project’s strategy. RPs are considered by most practitioners to be good practices that can be
relied on and that they would recommend be considered for use where applicable. The RP is most likely to be useful
to organizational leaders and decision makers, project management and risk team leaders.

2. RECOMMENDED PRACTICE

It is recommended that organizations faced with strategic decisions follow structured decision analysis (DA)
frameworks and practices. The process steps of (1) Structuring, (2) Evaluation, (3) Agreement, and (4)
Implementation are discussed in Section 3.3.1.1 of TCM. This RP especially fits into steps (1) and (2) and contributes
to steps (3) and (4).

As an application example, an organization faces a strategic capital expansion decision: A large, complex plant for
producing an important product must be built to fortify their market share. Two camps of executives are debating
the new plant’s configuration. Some see this as an opportune time to lead the industry by inserting a new
technology. Other leaders believe that the new technology may be difficult to master, and that there is a strong risk
that they cannot make it ready for this project in time to capture market share as required. They insist on at least
having an alternative Plan B available to switch to the existing technology if the new technology becomes difficult
and takes a long time to master.

Executives representing both points of view share a sense of urgency. They understand that their prime competitor
is also building a production plant. If this team’s project fails by being late to launch, the competitor can gain
significant advantage as being first to market with the product. They also agree that the risk associated with

deploying the new technology should be a significant factor in their making this strategic decision.

This RP recommends using risk analysis concepts in decision-making between the two described alternatives.

2.1. Using Analysis to Examine Strategy Decisions from the Risk Point of View

Copyright © AACE" International AACE" International Recommended Practices
Single user license only. Copying and networking prohibited.



77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103

104
105

106
107
108
109
110
111
112
113
114

(PUBLIC REVIEW DRAFT) 127R-23: Choosing Among Strategic Alternatives Using Risk 30f17
Analysis Concepts in Decision Modelling

May 26, 2023

Integrated cost and schedule risk analyses (ICSRA) are usually conducted on a project with a well-defined plan,
schedule estimate. The typical ICSRA is conducted to see how much contingency the schedule and budget need in
order to provide the project owner with a degree of confidence of achieving success that is sufficient, based on the
level of their desire for certainty of outcomes.

This RP examines using risk analysis concepts and techniques on the risk component of a strategic decision early in
the process of structuring and managing the project. These strategic decisions may be more impactful for the project
than risks that can occur during the execution phase after the project plan has been adopted. And yet the risk
analyses usually focus downstream on the risk of executing the final plan.

This RP advances the risk analysis earlier in the decision-making process and higher-up the management ladder than
is usual. There is no defined project, so there is neither a plan nor an estimate to be examined for contingency
calculations and risk mitigation. Decisions about fundamental project aspects are yet to be made. It is proposed to
model the decision that has a strong component of risk to success as soon as the risk impact of alternative choices
can be discussed. This model will look like a project schedule because an important consequence of technology risk
is the amount of time it takes to resolve the risks to a satisfactory conclusion. Teams develop a time-phased network
risk modeling that includes logically driving interfaces, uncertainties, and risks. The typical schedule structure is
summarized in detail to focus on the risk aspect of the decision.

People involved in the strategic decision making for this analysis are different from the typical project management
team that carries out execution. They are in the organization’s leadership positions with decision-making
responsibility. They decide on a project strategy that will guide key decisions to be made later and may be turned
into a detailed plan with a cost estimate.

The distinction between where risk analyses usually occur (B) and the focus of this RP (A) is shown in Figure 1.

New Vir:rure Compare iﬁix Proposals

| Initiation || Formulation | I Implementation |

Formulate . . .
Project Scope Define Project Execute Operational

Final
Investment
Decision
(FID)

Organization
Goals and

Objectives

New Business
Opportunity

Figure 1: Progress of a Project Decision with Risk Analyses at Initiation and Formulation

At initiation and during formulation stages important strategy and scoping decisions will be made. Many aspects of
the alternatives are considered in making those decisions. Risk is one of those aspects described in this RP. The
benefits of reviewing the technical readiness risk upstream of the project final investment decision include:

e Highlighting risk aspects of decisions. Risk to a project is important but may not be controlling for the
leadership. While there is a risk component in decision making, there is a concern that risk is talked about
without applying methods of analysis that are available to project risk analysis professionals. This occurs
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because the traditional Monte Carlo simulation (MCS) based methods are usually called on at the final
investment decision (FID) or later.

e Leadership gains clarity. Risks are examined according to professional recommended practices. These
methods are known professionally, transparent in application and reproducible, showing results which are
directly connected to the risks. consistent with AACE first principles.[2]

e Senior leadership participates in development. The risk model is validated, and assessment understood of
typical risk parameters; probability of occurring and impacts on activity durations and costs if they were to
occur, and mapping into the risk model’s structure. This awareness may also lead to mitigation approaches
that change the pre-mitigated condition and therefore the consequences of residual risk that yet remain.
Leadership will then own the risk. Their decisions will benefit from a clear analysis of the shape of the risk
and its consequences. Their attention to risk analysis and management will be strengthened. Execution
teams can build on risk models initiated by leadership for continuity.

The risk models shown in this RP strip away much of the detail of the typical project to shine the spotlight on the risk
aspect of leadership’s discussions. While this RP focuses on one technological readiness risk, there may be several
key risks, and each can be modeled. Then, a consolidated risk model may be made to illustrate their interrelated
consequences to the project. For research relevant to this RP, see the Government Accountability Office (GAOQ)
Technology Readiness Assessment Guide

3. TWO ALTERNATIVE APPROACHES TO ANALYZE CONSEQUENCES OF A LACK OF TECHNOLOGY READINESS

Two standard risk methodologies are presented in this RP that can be used in simplified models to highlight the risk
aspect of a strategic decision. These methodologies are known to risk analysis practitioners but may not have been
extended to analyzing strategic up-stream decisions. They are probabilistic branching and conditional branching.

Probabilistic branching examines the probability that a technology will not pass a key test.
e  While passing the test is what is represented in the schedule, test failure is a possibility.
e Failure is represented by a simple probability of occurrence, with consequential activities of understanding
the causes of failure, planning fixing the technology, implementing the plan and to re-test the technology.
e  With probabilistic branching the date of finishing with a desired level of confidence is the chosen result.

Conditional branching models behavior of the project manager more flexibly.

e In Plan A, management decides the date, called the “trigger date,” on which the new technology must be
adopted or rejected in favor of switching to Plan B:

e Plan B, an existing, less risky but adequate technology.

e  Both of the alternative plans, A and B, are programmed in the model.

e Theinitial examination of the new technology activity will be risky depending on its technological readiness.

e Insimulation of the model, on every iteration the new technology may or may not achieve timely readiness.

e The model chooses Plan A or Plan B depending on whether the initial assessment of the new technology is
completed favorably and in a timely fashion.

e One result is to produce the completion date at some level of confidence, and another is to differentiate
between technologies used to achieve that result.

3.1. Probabilistic Branching — Representing the Decision about Adopting a New Technology in the Schedule
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In this simplified, risk-oriented model, the main risk is on the duration of the initial exploration of new technology,
as shown in Figure 2:!

Row |z022 [2023 [2024
D Activity ID Description Duration  Early Start _Early FinishifApr Dul  Joct Wan Japr [ul Joct Pan Japr Dul  [oct

Fail Test Technology Development 05/01/22 07/24/23

2 AD100 Start 0 05/01/22  05/01/22 | Start
A0150 Finish 0 07124123 07/24/23 ¥ Finish
4 Fail Test.01 Baseline Plan 450 d 05/01/22  07/24/23
AD110 Initial Exploration of New Technology 200d osion22 ez | | T Initial Exploration|of New Technology
3 AD115 Test: New Technology Ready to Continue 104d 1MA722 11126/22 T Test New Technology Ready to Continue
7 A0120 Finish Developing New Technology 200d 06/14/23 [ I Finish Developing Mew Technology
A0140 Conduct New Tech Acceptance Testing 40d 06/15/23  07/24/23 "F Conduct New Tech Acceptance
9 Fail Test.02 Probabilistic Branch 0 11727122 11/26/22
10 B0110 FAIL: Determine What Went Wrong 0 11127122 11126122 ¥ FAIL: Determine What Went Wrong
1 B0120 FAIL: Determine How to FIX the Problem 0 11127022 11/26/22 ¥ FAIL: Determing How to FIX the Problem
12 B0130 FAIL: Implement The FIX 0 11/27/22  11/26/22 ¥ FAIL: Implement The Fli<
13 B0140 FAIL: Retest 0 11127122 11/26/22 ¥ FAIL: Retest

Figure 2: Probabilistic Branch Representing Possible Failure of the Initial Test of New Technology

Initial Exploration of the New Technology, Activity A0110, is a 200-day activity. It has been assessed to have a wide
uncertainty 3-point estimate range of 200d, 300d and 600d. If the new technology passes the readiness test after
initial exploration, then the baseline plan using the new technology for the project can be implemented straight-
away in the development and final acceptance testing.?

3.1.1. Structure of a Probabilistic Branch

But, if the new technology does not pass the test, A0115, there are four activities modeled in series that make up
the probabilistic branch. All four activities must occur in order to resume the baseline plan. They are: “Determine
What Went Wrong, Determine How to FIX the Problem, Implement the FIX, and Retest”. These four activities, linked
with finish-to-start logic, are included in the schedule with durations of zero days, for they have durations only when
the probabilistic branch is active.

The two successor activities in the Baseline Plan group (A0120 and A0140) would have risks and uncertainties of
their own that drive a distribution of A0140 finish dates. Since those risks apply to the cases whether the new
technology fails or passes the test the first time, their probability and impact parameters are not detailed in a
separate table. They should be specified with care to be realistic. These risks on baseline plan activities are
represented as risk drivers with impacts on durations expressed as multiplicative factors since the activities to which
they are applied have durations with remaining durations. When a risk driver occurs on an iteration, its relative

1 The figures and calculations in this RP were produced with Safran Risk™. AACE International does not recommend any specific software
package.

2The main risks were identified and assigned to the initial technology exploration, while the initial testing, continued technology development
and acceptance testing also had risks applied. This is a simple model for illustration purposes. Practical limits to the number of branches exist.
The practice of embedding branches within other higher-level branches is discouraged.
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impact will be implemented by multiplying the schedule duration by values (factors or percentages) chosen from
probability distributions of those factors.?

The probabilistic branch shown in Figure 2 succeeds the activity A0115 “Test New Technology Ready to Continue”.
The probabilistic branch is activated upon test failure and leads to the activity ID B0O110, “FAIL: Determine What
Went Wrong” and, in series, its three successors. All four of the activities in the probabilistic branch occur only if the
new technology fails the initial test. They are entered with zero durations so they have no impact on the baseline
plan unless the branch is activated.

3.1.2. Probabilistic Branch Risk Data

Risk data are collected in confidential interviews so the interviewees can speak candidly and provide information on
probability and impact without fear of personal repercussions from management or others. Interviewing this way
combats many biases that occur during risk workshops. One bias to be considered is that the preferred response is
always “Zero!” to the question: “How likely is this technology to have a serious failure at the initial test?” This answer
anchors other probability estimates, because the respondent knows a likely failure could seriously jeopardize the
project’s approval and final outcome. This tendency, referred to as “anchoring and adjusting,” has been known to
strongly influence some test teams. [4,5] For if they also design the test article, consequences of failure may be felt
personally. It is recommended that multiple qualified participants be invited to supply their independent opinions
about likelihood and the consequences of failure. At some point, the team needs to reassemble and discuss each
risk and its parameters, a validation exercise that will also be an opportunity for learning (not intimidating). Results
are shown in Table 1.

The probabilistic branch activities have durations set by the risk analyst and project team leaders working with senior
management. In this case the following ranges of durations were assumed to exist.* The team needs to assemble
and discuss each risk and the parameters, such as the likelihood of failing the test and the duration of the four
summary activities in the probabilistic branch. These values were approved by leadership so they could experiment
with the model and understand the challenges of failure in a virtual environment in advance of the actual project.

Low Most Likely High
Probabilistic Branch Activity
(Days)
FAIL: Risk Determine What Went Wrong 20 35 60
FAIL: Risk on Determine how to FIX the Problem 25 50 90
FAIL: Risk to Implement the FIX 50 70 120
FAIL: Risk on Retest 10 20 40

Table 1: Durations Assumed for the Probabilistic Branch Activities

These values would be validated by leadership and risk management professionals for their reasonableness before
running the model.

3 See Recommended Practice 57R-09 “Integrated Cost-Schedule Risk Analysis using Risk Drivers and Monte Carlo Simulation of a CPM
Schedule.” (AACE International, Revised 2019)

4 The ranges are expressed in deterministic days rather than multiplicative factors. This is required since risk drivers’ impacts cannot be applied
against zero-days durations of the activities in the probable branch activities.
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3.1.3. Simulation Results, Consequences for the Project

The likelihood of failing the initial test determines in how many iterations the probabilistic branch is activated. It
represents the leaders’ aggregate view of the new technology’s readiness for this purpose. In this case there was a
difference of opinion: Some leaders thought that the technology is not ready, and that it will fail the initial test in
90% of the iterations. Some leaders were much more optimistic and believed the technology will have a failure rate
of only 10%.

Running the risk-focused decision model using these parameters produced the results shown in Table 2. These
values indicate the difference in delay at the P-80 (80" percentile of success, 20 percent likely to overrun this date)
level of confidence is more than 5 months longer if the failure rate is 90% rather than 10%.

Finish D P-80 level of
Failure Rate Assumptions |n|s. ate @ P-80 [evel o
confidence
FAIL at 10% Rate May 24, 2024
FAIL at 90% Rate October 21, 2024

Table 2: Schedule Result at P-80 Level of Confidence for Different Failure Rate Assumptions

Organizations have risk thresholds against which they make decisions. In this illustration, leaders elected to make
decisions based on a P-80 level of confidence. Their organization is willing to tolerate risks that drive outcomes in
less than the latest 20% of iterations, for those risks affect the cumulative distribution above the organization’s P-80
cut-off. This is shown by the comparison of cumulative distribution curves in Figure 3.
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Figure 3: Compare Cumulative Distributions for Different Likelihoods of Failing the Initial Test

3.1.4. Mechanics of the Simulation: How the Probabilistic Branch Works

Two figures below represent the new technology’s failure or success of the initial test. They illustrate how the
probabilistic branch implements these assumptions during Monte Carlo simulation. In Figure 4, while the iteration
shown represents uncertainty of durations for baseline plan activities, it reflects success in the initial readiness test.
The project followed the baseline plan without interruptions from the probabilistic branch in this iteration. This
result is prominent in the 10% likelihood of failure scenario resulting in P-80 of 24 May 2024 as shown in Table 2.
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Row [l2022 [2023 [2024 |
1D Activity |ID Description Duration Early Start  Earl F\nishLA.pr IJuI |Oc1 |Jan LApr Llul |Oc1 |Jan |AEr IJuI |Oct|

Fail Test Technology Development 05/01/22 | 01/04/24
2 A0100 Start 0 05/01/22  05/01/22 | Start
3 | AD150 Finish 0 01/04/24  01/04/24 ¥ Finish
4 Fail Test.01 Baseline Plan 614 d 05/01/22  01/04/24
5 A0110 Initial Exploration of New Technology 2924 05/01/22 T Initial Exploration of New Technology
A0115 Test: New Technolagy Ready to Continue 124 f Test New Technology Ready to Continue
7 A0120 Finish Developing New Technology 272 d Finish Developing Mew Ti
8 A0140 Conduct New Tech Acceptance Testing 3gd Conduct New Tech A¢
9 Fail Test.02 Probabilistic Branch 0
10 B0O110 FAIL: Determine What Went Wrong 0
Ll BO120 FAIL: Determine How to FIX the Problem 0
12 BO130 FAIL: Implement The FIX 0

13 B0140 FAIL: Retest 0 | |

Figure 4: Iteration in Which the Initial Testing of New Technology is Successful

Figure 5 shows an iteration in which the new technology failed the initial readiness test, and the project model
executed the four activities of the probabilistic branch. Their durations are drawn, for this iteration, from the
distributions of days added (Table 1 above). The probabilistic branch occurred in 90% of the iterations of the second
case resulting in P-80 of 21 October 2024 shown in Table 2.

Row po22 023 4 5
D Activity ID Description Duration | Early Start _ Early Finish Apiun JAug [Oct [Dec [Feb Apr un [Aug [0ct Dec [Feb [Apr [Jun JAug [Oct [Dec Feb [Apr
Fail Test 01/08/25
2 A100 Start 1] 5/01/2 0601722 ¥, Start
3 AD150 Finis} 0 108, 01/08/25 ¥ Firush
4 Fail Test.01 Baseline Plan 984d  0501/22 01/08/25
ADT1 Initial Exploration of New Technology 547 d 50122 [10/29/23 i Tnma&ploraron of New Technology
AD11E 14 d 10/30/2 1/12/23 l'..Ta%tks\u(T-thnolagr Ready to Chntinue
AD12( 200 d 05/114/24 11/29/24 Finish Devalo
Conduct i

8 AD14 A0 ¢ 11/30/24  01/08/25

9 Fail Test.02 183 d 11/13/23  05/13/24

9 ¢ 1113/2 12/11/23 & zlrmL Determine What Went Wrong

50 d 1212/23 01/30/24 [lFAIL etarmine How o F1X the Problé

12 BO130 FAIL: Implement The FIX 74 ¢ 1/31/24 041324 1 IL: Implement The FIX

13 BO140 FAIL: Retest 0 d | 4/14/24 Fh 13/24 FAIL: Retest

Figure 5: Iteration in Which the New Technology Fails the Initial Test, Activating the Probabilistic Branch

The organization’s executives need to be aware that completion of the project with the new technology depends on
its likelihood of passing the readiness test. Interpretation of results include discussions of the split between
successful test results and, perhaps, a range of likely test failures that display as bi-modal distributions. The
probability data and consequential activity duration ranges inserted by the probabilistic branch drive the results.
Leaders need to make decisions based in part on the results of this simulation. The strategic decision to adopt the
new technology should take the possibility of delayed completion into account. The probabilistic branch in the risk
model provides a computerized “test bed” for that purpose. A natural extension of evaluating results leads to
considering response methods. Notice that the organization’s management team is now discussing risk and
evaluating it in deciding on alternatives.
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3.2. Conditional Branching — Representing the Risk: Timely Readiness of New Technology
3.2.1. Context

Conditional branching strengthens Monte Carlo simulation models by representing realistic decision-making
behavior of project teams when faced with the likelihood that project duration will grow and delay completion. That
is, conditional branching allows the model to include the risk response tactic known as “contingency planning”.
Achievement of a scheduled event (such as finishing the readiness test of a new technology) can determine whether
the project follows the original plan or diverts to an already specified alternative. Representing this decision makes
conditional branching somewhat more powerful than probabilistic branching as is described below.

The model simulates behavior expected if a project manager finds that the project is not going according to the
original plan, (Plan A) and test an alternative (contingent) path to assuming a project team must continue with a plan
the team assesses is likely to result in unacceptable overruns. When faced with this situation, project managers will
proactively devise and change to a “recovery plan” (Plan B) sometimes called a “recovery schedule,” that provides
more resources in order to “claw back” the delays under Plan A. Conditional logic enables internal decision making
to be reflected in the risk model based on unexpected results.

Compared with probabilistic branching, conditional branching adds more powerful and flexible dimensions. As
shown below, a trigger date may stipulate the date when the decision between Plan A and Plan B must be made,
perhaps to protect a contractual finish date. This date may be advanced or delayed by management reflecting the
project’s competitive situation in the market. The conditional branch activities are activated when an internal
schedule event such as finishing the assessment of a new technology that is included in Plan A overruns its planned
completion date.> This situation may occur, for example, if a scheduled event is driven by a combination of
uncertainty and risk embedded in the predecessor activity, “PLAN A: Initial Exploration of New Technology”, and an
assessment of how long they can wait before they must adopt Plan B.

In this strategic case example, organizational leaders collaborated with the project executives to define a “drop
dead” or “trigger” date for changing technology development paths if a readiness test was unsuccessful.
e After that date if the new technology was not ready for insertion in the project, then Plan B implementing
a standard technology would be implemented.
e But, if the new technology passed the readiness test, then the project could proceed with the new
technology on the original Plan A.

3.2.2. Setting the Conditions for the Decision

Figure 6 represents, in the contingency branching case, the conditions leading to the implementation of Plan B. This
compares:
e  The risks reflected occurring on Activity A0O110 PLAN A — Initial Exploration of New Technology, and
e Passing the Test: New Technology Ready to Continue (Activity A0115) by the target Date (appearing as
activity TRO1) that in this example is set at 26 November 2022.

The organization’s managers determine the trigger date, which may be the last day when it is feasible to abandon
Plan A if it fails the test and to change to Activity CP0100 Plan B — Modify Existing Technology.

5 This RP illustrates a logical choice of branches based on one condition, that of exceeding a “trigger” date. Other conditions can be modelled
using the scripting convention “if, else”.
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Je022 72023 12024
Row ID Activity ID | Description Duration | EarlyStart | EaryFinish | [Mar  [May [l [Sep Nov  Pan  [Mar  May [l [Sep Nov Pan  Mar
CondBr 'Technology Development 450d | 01-May-22 | 24-Jul-23 : :
2 CondBr.0 Milestones 450d  01-May-22 = 24-Jul-23 : :
3 A0100  Start 0 01-May-22 | 01-May-22 Wstart \ \
| |
4 TRO1 Target Date Finish New Tech Exploration 0 26-Nov-22 | 26-Nov-22 26-Nov-22 ‘[l'sfﬂl Date Finish New Tech Exploration \
| |
5 A0140  Finish 0 A4uk23 | 24-uk23 i 24023 JFinish i
6 CondBr.1 Explore New Technology 210d 01-May-22  26-Nov-22 : :
7 AOT10  PLAN A- Initial exploration of New Technology 200d  01-May-22 16-Nov-22 :ILAN EA - Initial exploration of New Tecnology :
8 A0115  Test: New Technology Ready to Continue 10d 17-Nov-22 26-Nov-22 Tesllt New Technology Ready to Contjfue :
9  CondBr2 Baseline (Plan A) 240d  27-Nov-22  24-Jul-23 : :
10 | A0120  PLANA- Finish Developing New Technology 200d | 27-Nov22 | 14-Jun-23 Fﬂ [A- Finish Developi Ne%v Technology
n A0130 PLAN A - New Tech Acceptance Testing 40d 15-Jun-23 24-Jul-23 ‘ PLAN A - New Tech ACC%PGHCE Testing
| |
12 CondBr3 Contingency (Plan B) 220d  27-Nov-22  04-Jul-23 \ \
13 CPOT00 PLAN B - Modify Existing Technology 180d | 27Novz2 | 25-May23 :‘E;:"“M dsting TE““”“'“;”
14 CP0200  PLAN B - Existing Tech Acceptance Testing 40d 26-May-23 04-Jul-23 ! N B - Existing Tech Accq}man:e Testing

Figure 6: Baseline and Contingency Plans that Depend on the Duration of the Initial Exploration of New
Technology

3.2.3. Considerations for a Conditional Branching Model

There are two types of results at play in the conditional branching model:
e  When is the facility finished and ready for start-up?
e What technology, new or existing, will the plant be using when it starts-up?

Having the project finished on time based on competition to be first-to-market, and the use of Plan B are related. If
the delay using the preferred technical result of Plan A is too long, Plan B with the acceptable but less desirable
technology may be called upon to protect the finish date.

Conditional branching solves for both the finish date and the technology needed to get there to provide a complete
picture of the resulting scenario for project management to evaluate. The objectives of first product to market and
type of technology interact in this model.

Leadership needs to evaluate their reaction to the outcomes from the conditional branching model. The model’s
input assumptions about the uncertainty and risk of developing the new technology on schedule, compared to the
value of the type of technology embedded in the new facility, depends on the company’s utility for time and
technology. Conditional branching provides the level of detail to support such decision making. Some assumptions
of the schedule risk associated with the finish Activity AO100-Plan A Initial Exploration of New Technology compared
to the Target Date chosen by management result in switching back to the older technology (Plan B) while other
assumptions result in executing Plan A, the preferred but novel technology.

The project team needs to decide if exploring the insertion and testing of a new technology is worthwhile at all if
Plan B is a likely outcome as determined by the risks and the target date. Hence, conditional branching offers a
richer menu of capabilities than does probabilistic branching. Using conditional branching enables the team to test
sensitivity of delays in the project against the use of new technology.
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3.2.4. The Conditional Branching Model

Both Plan A (new technology) and Plan B (existing technology) are included in the schedule, but only one will be
chosen for each iteration in the Monte Carlo simulation. A decision event, shown as Activity TRO1 “Target Date Finish
New Tech Exploration”, is set by executives to be the latest date that they can wait for the testing of the new
technology to indicate a successful technology readiness. Factors in this decision might include pressures of market
competition, availability of financing, and concerns that the new technology is too immature to be included on this
project.

3.2.5. Modelling the Schedule Uncertainty of the Initial Exploration of New Technology

Assume organizational executives were to ask, “How much schedule risk is associated with the initial exploration of
new technology?” That motivating question identifies the key “risk driver”. The project champion may respond with
an optimistically ranged estimate: a minimum of 100 days (50% of the scheduled 200 days duration), most likely
200 days (as scheduled), and a maximum of 400 days (200% of 200 days). The probability distribution shown in
Figure 7 applies multipliers as percentages of the planned 200-day task:

Pre-Mitigated Position

| Schedule Impact
P

Type:| Relative | Distribution: | Triangle *| Min: 50%| Likely: 100% | Max: 200% :||:|[||:|"|:||:||:|”HHHHH"HHH”"””DDDDDH_

50% 200%

Figure 7: Optimistic Schedule Narrow Ranges Risk Assumption for Initial Exploration

Another decision maker, perhaps one more experienced at introducing new technology, is pessimistic and might
propose a wider distribution. In that estimate, no opportunity exists to do better than the planned 200 days (100%
of the scheduled 200 days), most likely is 300 days and the maximum duration is 600 days. That proposed range also
applies relative impact ranges as percentages of the estimated duration, Figure 8:

Pre-Mitigated Position

Schedule Impact

Type:| Relative v| Distribution: | Triangle = Min: 100%| Likely: 150% | Max: 300% nDU”ﬂHHHH"HHHHHHHH”"UDDDHD&-

100% 300%

Figure 8: Pessimistic Schedule Wide Ranges Risk Assumption for Initial Exploration

3.2.6. Settling on the Trigger Date

The results exhibit the power of conditional branch modelling. The schedule in this example was subjected to a
Monte Carlo analysis of 10,000 iterations. In each iteration, the choice of Plan A or Plan B was determined by the
finish date of “Target Date Finish New Tech Exploration” which in turn resulted from impacts of its risk driver (initial
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exploration of new technology). The team initially agreed for testing purposes that Plan A, new technology, would
be pursued if the target finish date, March 4, 2023 were not exceeded, giving the technology exploration team a
little more than three months from the scheduled date of November 26, 2022. Or, if the target finish date were
exceeded, then choose Plan B Existing Technology. Whether the finish date occurred earlier or later than the trigger
date in the model depended on risk associated with the initial exploration activity in each iteration of the simulation.
The results of holding the trigger date constant at March 4, 2023 while exploring high-risk wide ranges and low-risk
narrow ranges are see in in Table 3.

hedule Risk on Initial Explorati fN Latest Date t
LR SCITLIME 2 L I e A% atest vate to Schedule and Technology Choice Results
Technology use Plan A
s Constant Trigger Plan A Plan B Existing
Activity Risk Date P-80 Date New Tech Tech
Low Risk: Narrow Ranges 04-Mar-23 02-Nov-23 83 % 17 %
High Risk: Wide Ranges 04-Mar-23 06-Mar-24 24 % 76 %

Table 3: Schedule and Technology Outcomes for Narrow and Wide Range Estimates and a Target Date March 4,
2023

With low risk represented by narrow ranges on the initial exploration task, the project’s finish date at the P-80 level
of confidence (2 November 2023) was about 3.5 months later than planned (24 July 2023). That date resulted from
pursuing the preferred new technology (Plan A) in 83% of the iterations, a positive result from the imposition of
optimistic risks. The trigger date was exceeded in 17% of the iterations and selected the existing technology (Plan
B).

With high risk represented by wide risk ranges on the initial exploration task, different conclusions were found,
holding the trigger date at 4 March 2023. With those assumptions the project’s P-80 finish date (6 March 2024) was
4 months later than with the narrower ranges, and Plan B occurred in 76% of the samples (Monte Carlo iterations),
and the preferred technology (Plan A) was chosen in only 24% of the iterations.

Consequently, if the senior leader was correct in assuming higher risk in the initial exploration of the new technology,
the project finish date will be later and existing technology is likely to be implemented (given that choice of trigger
date). The debate continued. The team learned from different perspectives and tested different scenarios.

3.2.7. Settling on a Medium Range of Risk for the Initial Exploration of New Technology

The risk model was tested for sensitivities to different risk of completing Activity A0110 PLAN A — Initial Exploration
of New Technology, represented by medium-to-wide risk impact ranges combined with the medium Trigger Date of
10 February 2023. Tests of narrower/wider ranges altered the dominance of path Plan A from 75% to 15%. The
team learned from experimentation how to understand the driving risks and to plan their responses (mitigations).
Examples are shown in Table 4.

Copyright © AACE" International AACE" International Recommended Practices

Single user license only. Copying and networking prohibited.



433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454

(PUBLIC REVIEW DRAFT) 127R-23: Choosing Among Strategic Alternatives Using Risk 14 of 17
Analysis Concepts in Decision Modelling

May 26, 2023

Medium Range Schedule Risk for Initial Exploration of New Technology

Combinations of Impact and Trigger Date Paths Likelihoods of Selection
. . P-80 Project Plan A New | Plan B Existing
Test Scenario Trigger Date Finish Date Tech Tech
Medium Range, Medium Date 10-Feb-23 26-Nov-23 50 % 50 %
Narrow Range, Medium Date 10-Feb-23 24-Oct-23 75% 25%
Wide Range, Medium Date 10-Feb-23 6-Mar-24 15% 85 %

Table 4: Results by Varying Combinations of Risk with a Medium Trigger date February 20, 2023

Notice that the combination of a medium trigger date and a medium range in this test resulted in a 50% - 50%
likelihood of each technology path being selected. Varying the degree of risk on the initial exploration task and on
the choice of a trigger date results in different P-80 finish dates and in the predominant technology outcome. It is
apparent that management is now wrestling with both risk assessment and the consequences of the trigger date,
key considerations in making strategic project decisions among alternatives, and learning about risk analysis
methodologies in the process.

Management may conclude that only a 25% likelihood of ending up with the desired new technology under a
medium range of risk assumptions, given the earlier trigger date, might not justify exploring the new technology it
at all.

3.2.8. How the Conditional Branching Model Works

With both Plan A and Plan B in the risk model’s network logic, the conditional branch chooses one or the other based
on predefined conditions. The model instructs one branch to be “hidden” (activities durations take 0 days) and the
other branch to be active. If the trigger date is exceeded, then hide Plan A and activate Plan B, as shown in Figure
10. Or ifthe trigger date is not exceeded, then continue with Plan A and hide Plan B, as shown in Figure 11. Figures
10 and 11 illustrate snapshots of the model as it made choices between alternate paths.
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Row |D/Activity ID Description

CondBr Technology Development

2 CondBr0 Milestones

6  CondBr.1

Explore New Technology

9 CondBr2 Baseline (Plan A)

12 CondBr3 Contingency (Plan B)

022 l2023 2024
Duration | Early Start | Early Finish_||Mar_ [May  [jul [Sep  WNov  [lan  Mar  May [l Bep  Nov [lan  Mar  May [l [
598d | 01-May-22 | 19-Dec23 ! !
i i
598d  01-May22 19-Dec23 ! !
i i
M oo i i
i i
| 29.apr23  JTerget Date Finish New Tech Exploration
i i
i 19Dec-23  Jjfinish
i i
364d  01-May22 29-Apr23 ; ;
: lwv A- Initial of New 'Ie:h%nulogv
3 Test: Hew Technology Ready to cunnn:ue
0 ' '
i i
i i
i i
i i
i i
234d 30-Apr-23 19-Dec-23 | !
i i
i PLAN F - Modify Existing Technology
i i
| PLAN B - Existing Tech Acceptance Testing

Figure 10: Plan B is Chosen, Plan A is Hidden

14 CP0200 PLAN B - Existing Tech Acceptance Testing

2022 [2023 [024
Row ID Activity ID Description Duration | Early Start | Early Finish [[Mar  May [l [Sep Nov  Pan  [Mar  May [l [Sep Nov  Pan  Mar ]
| |
2 CondBr.0 Milestones 480d 01-May-22  23-Aug-23 : :
3 A0100  |Start 0 01-May-22 | 01-May-22 Wstart i i
I I
4 TRO1 Target Date Finish New Tech Exploration 0 06-Dec22 | 06-Dec-22 06-Dec22  JyTarget Date Finish New Tech Exploration i
5 A0140 Finish 0 23-Aug-23 23-Aug-23 : 23-Aug-23  JpFinish :
6 CondBr.1  Explore New Technology 220d 01-May-22  06-Dec-22 : :
7 A0110 PLAN A - Initial exploration of New Technology 210d 01-May-22 26-Nov-22 :lw:l A- Initial exploration of New Technolpgy :
8 A0115 Test: New Technology Ready to Continue 10d 27-Nov-22 06-Dec-22 TEISI: New Technology Ready to Continue :
9 CondBr.2 Baseline (Plan A) 260d 07-Dec-22  23-Aug-23 : :
10 | A0120 PLAN A - Finish Developing New Technology 214d | 07-Dec22 08-Jul-23 : PLAN A - Finish DevelupingiNewTechnulugv
I I
1 A0130 PLAN A - New Tech Acceptance Testing 46d 09-Jul-23 23-Aug-23 ‘ PLAN A - New Tech iACCEPtE”CE Testing
I I
12 CondBr.3 Contingency (Plan B) (V] \
|
13 CP0100 PLAN B - Modify Existing Technology 0 \
I
i

Figure 11: Plan A is Chosen, Plan B is Hidden

4. CONCLUSION

Implementation of these modelling techniques is within a framework of decision analysis®. An important benefit of
modelling decision alternatives focused on the consequences of risks is that senior leaders will better understand
how the project plan is affected by risks. In these cases, it is of new technology adoption or not, but it could be the
risk to location of a plant or entering a new industry. Credibility will increase as teams participate in developing the
risk structure of the model and the discussions about risk parameters (probability, impact and mapping of risks to
activities). Their augmented assortment of policy tools (such as those associated with the probability of a failure or
deciding the trigger date for conditional branching to Plan B) enables organizational executives to evaluate

6 Other familiar figures of merit would typically be considered in conjunction with the practices described here. For example, if each
alternative’s model were cost loaded, then incremental, marginal, additional, and total contributions of each risk to return on investments
(ROIs), impacts of probabilistic cash flows (PCFs), and schedule performance could be evaluated. (All are beyond the scope of this RP).
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alternatives at a systems level. This experience will encourage ownership of the results, familiarity with the concepts
of risk analysis and strengthen implementation of chosen alternatives.

Risk results will be an important element, although not the only element, of this approach to resolving the strategic
technology decision in a manner that is suitable to the organization. Through quantification and sensitivity testing
of different views during this decision modelling effort, the organizational executives will discover how projects’
mutual objectives of using the desired technology and achieving timely completion are related given the risks and
uncertainty that are deemed to exist’.

Senior leaders will be very satisfied in the development and implementation of a decision assessment model of
strategic policies and an analysis of alternatives (AOA) in collaboration to reach a joint decision of parameters based
on focused discussions. The repeatability and transparency of the methods add to the credibility of the results. This
sophisticated modelling is neither difficult nor unknown. It can be applied using commercially available software
systems. Once leadership is familiar and confident with this methodology, an independent risk assessment team
might be commissioned to make an unbiased estimate of the risk. Then, if the leaders cannot settle on a single
assessment of the new technology exploration and results are quite different depending on whom to believe, the
organization’s executives will be talking seriously about quantified models of uncertainty and risk as important
contributors to their decisions.
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