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Abstract

This paper introduces a practical approach to sensitivity analysis for effective decision making. 
Combining Monte Carlo Simulation and scenarios, decision-makers will highlight changes impacting 
financial metrics. A complete set of visualizations will support this process. 

The approach uses two use cases: an economic project assessment and a budget model. This applied 
alternative generates easy-to-interpret outcomes and supports clear, actionable decisions. The 
visualization component also permits assessing the probability of achieving target outcomes. 
Additionally, it aids in evaluating trade-offs, and deviations, enabling more informed choices.

• The proposed methodology emphasizes simplicity and flexibility. It provides organizations with a 
structured way to apply sensitivity analysis and simulation. Finally, it offers practitioners a data-driven 
framework that helps build manageable insights.
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Executive Summary

Objective
Introduce a practical framework for enhancing decision-making under 
uncertainty, combining Monte Carlo Simulation, Scenario Design, and 
Sensitivity Analysis.

Key Components

• Build clear scenarios reflecting plausible futures

• Analyze sensitivity to highlight critical drivers

• Use Monte Carlo Simulation to quantify uncertainty and probabilities

Use Cases

• Budget Model: Selecting among competing offers based on multi-
criteria analysis

• Economic Assessment: Evaluating NPV dynamics under different 
development and market scenarios

Outcomes:
•Deliver actionable, easy-to-interpret 
insights
•Support strategic, data-driven decisions
•Build flexible and simple models that 
adapt to business needs
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Agenda

• Decision-Making frameworks
• Scenario Design
• Sensitivity Analysis and Monte Carlo Simulation
• Decision Making Criteria
• Cases
• Conclusions
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Typical Decision-Making Frameworks

SWOT Analysis:

• Identifies Strengths and 
Weaknesses, and external
Opportunities and Threats to
support strategic choices.

Cost-Benefit Analysis 
(CBA):

• Compares the total expected costs 
vs. benefits of a decision to 
determine its feasibility or value.

Decision Trees:

• Maps out possible decisions and 
outcomes in a tree-like structure, 
helping visualize risks, rewards, and 
paths.

Multi-Criteria Decision 
Analysis (MCDA):

• Evaluates options against multiple 
weighted criteria for more balanced, 
structured decisions.

OODA Loop:

• A rapid, iterative cycle—Observe, 
Orient, Decide, Act—used in 
dynamic and fast-paced 
environments.

Pros and Cons List:

• A simple yet effective method to 
weigh the positive and negative 
aspects of each option.
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Decision-making Framework: Bazerman

• Decide for 
the 
optimal 
decision

Choose 
Optimal 
Alternative

• According to 
what we saw

• Measure
consequences

• Generate a 
decisión score

Generate 
Alternatives

• What is more 
important? 
Money, 
duratin, 
beneficios 
sociales, 
seguridad,  # 
beneficiarios, 
Puntos, etc.

Weight 
Criteria

• Minimize Cost
• Maximize

security, # 
benefitted
people

Identify 
Criteria

• Don’t start for 
the solution

• Don’t focus 
only in 
immediate 
symptoms

Define the 
problem

* There are other decision making frameworks, which 
extend or consolidate stages

Let’s drill down
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Systems 1 and 2 – How do we decide
• According to Kahneman

• There is an internal conflict between our internal systems 
during the decision-making process

System 1
• Rapid, automatic, 

intuitive, emotional
• Almost inconscious

System 2
• Slower reasoning, 

conscious, explicit, 
logical

Preferable for most important 
decisions
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X-Ray of a Decision

• Dissecting a decision: goals, options, uncertainty, risk, trade-offs.

Understanding how Decision 
Makers think

Decision Support Framework

Graphical Principles / 
Visualization

MCS, Scenarios, Influence 
Diagrams, Quantitative Models

System 1 and System 2

Module 1

Module 2 Module 3
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The Decision-Making Challenge (1)
• Challenges in making effective decisions under uncertainty.

1. Uncertainty of Future Outcomes
• Market conditions, costs, or customer behavior can 

change unpredictably
• Limited visibility into long-term consequences
• Hard to estimate probabilities without proper data 

or models

2. Trade-offs Between Conflicting 
Objectives
• Maximizing ROI vs. minimizing risk
• Short-term performance vs. long-term growth
• Budget constraints vs. quality or innovation goals
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The Decision-Making Challenge (2)
• Challenges in making effective decisions under uncertainty.

3. Cognitive Biases and 
Organizational Politics
• Anchoring, confirmation bias, overconfidence
• Decisions influenced by internal politics, egos, or 

departmental silos
• Difficulty in reaching consensus among 

stakeholdersy

4. Lack of Structured Data-Driven 
Processes
• Decisions based on gut feeling or past experience

alone
• Poor scenario design or oversimplified sensitivity 

analyses
• Limited integration of tools like simulations or 

models into the workflow
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Designing Scenarios 
Best Practices 
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Designing a Scenario (1)

1. Define the Objective
• What decision are we supporting?

• What is the key outcome or metric we want to evaluate (ROI, cost, time)?

2. Identify Key Variables
• What are the drivers of uncertainty? (e.g., demand, costs, regulations)

• Which variables have the highest impact on the outcome?

3. Establish Baseline Values
• What is the “business-as-usual” or expected case?

• Are historical data or expert estimates available?
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Designing a Scenario (2)
4. Determine Plausible Ranges
• What are the minimum and maximum realistic values for each variable?
• Are these ranges based on evidence or assumptions?
5. Construct Scenarios
• Create 3–5 consistent, contrasting stories:

• Best-case 
• Worst-case 
• Likely case 
• Stress or Black Swan case 
• Policy or intervention scenario 

• Ensure internal logic and realism in each scenario
6. Validate with Stakeholders
• Are the scenarios relevant and believable?
• Did we include perspectives from different functions or experts?
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Designing a Scenario (3)

7. Simulate (if applicable)
• Run simulations (e.g., Monte Carlo) to assess scenario impacts
• Measure sensitivity of key outcomes
8. Document Assumptions
• Clearly state what assumptions are behind each scenario
• Mark any high-uncertainty inputs or data gaps
9. Evaluate Impact
• What decisions change based on scenario results?
• Are there dominant strategies that perform well across scenarios?
10. Update Regularly
• Are scenarios reviewed periodically?
• Is there a process to adjust them with new data or events?
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Sensitivity Analysis
And Monte Carlo Simulation
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What is Sensitivity Analysis?

• A technique used to understand 
how changes in input variables 
impact the outcomes of a model 
or decision.

• It helps reveal which factors 
matter most—and how much they 
affect the result.

Application Example
Imagine you're planning a project with uncertain costs, 
timelines, and demand.

Sensitivity analysis shows you that a small delay in delivery 
has a big impact on profit, while material cost changes 
barely move the needle.

Now you know where to focus your attention
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Monte Carlo Simulation
Why?

• Instead of one variable, a 
probabilistic distribution with the 
results is analyzed 

• Using Monte Carlo Simulation

• Different tools to do it

Generate probabilistic results 
that reinforce risk analysis 

• Where one arrives at "The 
Number"

Evolve static (deterministic) 
models From a single variable 
or static scenarios
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Monte Carlo Simulation in a Nutshell

Variable A

Variable B

Variable C

Model Logic 
(Estimation 

Model, 
Cashflow, NPV)

Result (Total Cost, 
NPV, Cashflow)

Results

145

130

120

150

143

151

220

240
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The Power of Scenarios
Why Scenario Design is Critical for 

Decision Making

• Helps organizations explore a range of 
plausible futures, not just one prediction

• Supports strategic thinking by considering 
best-case, worst-case, and stress scenarios

• Reveals risks, opportunities, and blind spots 
that fixed forecasts often miss

• Encourages creativity, adaptability, and 
preparedness in uncertain environments

• Enhances alignment and communication 
across teams and stakeholders
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Merging 
Scenarios + 
Simulation

Power of 
Combining Scenarios 

with Sensitivity 
Analysis

Simulation (e.g., Monte 
Carlo) tests thousands 
of possible outcomes 
within each scenario

Sensitivity analysis 
shows which variables 
drive the most impact 

on results

Highlights where 
uncertainty matters 
most—and where it 

doesn’t

Supports smarter 
prioritization, resource 

allocation, and 
contingency planning

Builds a flexible, data-
driven decision-making 

framework that’s 
resilient under 

pressure
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The Decision-Making Challenge
Continued…

• Challenges in making effective decisions under uncertainty.
• A method to understand how uncertainty in key inputs affects the 

outcomes of a decision.
Combined with simulation (like Monte Carlo), it shows not just what 
could happen, but how likely different outcomes are—turning unknowns 
into insight.
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The Decision-Making Challenge
Example

Application in Decision Making Under Uncertainty

Let’s say you’re evaluating a new product launch, but market demand, production cost, and 
delivery time are all uncertain.

With simulation, you generate thousands of possible futures.
With sensitivity analysis, you discover that uncertainty in market demand drives 80% of 
the profit variability.

• Now you know where to reduce risk, where to build flexibility, and how to make 
confident, data-driven decisions.
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Decision Criteria Examples
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Our Approach

• Overview of the practical 
methodology introduced

• Application in 2 use cases
• Simplified scenarios for easy

understanding
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Use Case 1: Budget Model

• Cost Estimation Model
• Level 1 granularity
• Tender offer process, 3 

participants
• I want to understand the 

differences in their offerings
• Differences principally lie in 

the cost offerings
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Criteria for Decision Making – Use Case 1
• Base Case: $18.50 MM USD
• Different criteria

Base Case

• How far from 
the base 
case $4,500 
K USD

Max Budget

• $7 MM USD
• If it is more 

tan this total 
is should not
be 
considered

Risk as % of 
Total Cost

• 5% Max
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Relative Weights

Base Case

• How far from the 
base case $4,500 
MM USD

Max Budget

• $7 MM USD
• If it is more tan this

total is should not
be considered

Risk as % Total Cost

• 5% Max

* Weights are defined by the business.  They could be subjective, use AHP or 
any other ranking system that is later translated into weights

50% 30% 20%
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Use Case 1: Budget Model

• The model includes uncertainty and a risk register to 
properly manage risks.

• It also includes Inherent and Residual risks to 
estimate exposure in both scenarios.  

• Agreed to use the Residual scenario.

Presented at the ICEAA 2025 Professional Development & Training Workshop - www.iceaaonline.com/atl2025



Use Case 1- Scenario Design Examples

• Provider Comparison
• The current provider is used as a 

reference.
• The other 2 providers have factors 

multiplied for each distribution 
sample of the Current definition.

• For scenario 2, the Testing item, it 
will cost 1.4 times the original 
value.
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Visualizing Use Case 1
Charts showing 
sensitivity and 
probability of 
outcomes.

ACME is far from 
the $4,500 base

XYZ is closer to 
the $4,500 base
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Visualizing Use Case 1 Lower 
Contingency

A lower contingency means its 
percentage as part of global risk will 
be smaller
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Decision Criteria - Use Case 1

Recommended 
Option
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Use Case 2: Economic Project Assessment

• Understand the dynamics of 
the market of an NPV model

• Three options possible
• go with base plan
• spend extra $2.5M in 

development to access 
increased market of 25%

• spend additional $1 MM to 
increase market share in 10%
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Criteria for Decision Making – Use Case 2
• Base Case: $4.13 MM USD NPV
• Rate of Return: 10%

Base Case

• How far from 
NPV = 0

Max Cost

• $11 MM USD
• If greater, total 

is should not be 
considered

Net Income / 
Revenue Average

• At least 35% 
(P5)
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Relative Weights – Use Case 2

Base Case

• How far from 
NPV = 0

Max Cost

• $11 MM USD
• If it is more tan 

this total is
should not be 
considered

Net Income / 
Revenue Average

• At least 35% 
(P5)

* Weights are defined by the business.  They could be subjective, use AHP or 
any other ranking system that is later translated into weights

40% 30% 30%
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Use Case 2: Model Preparation

• The model uses 2 main components

Market ConditionsCash Flow

Revenue, COGS, Dev Cost, OPEX, EBITDA, Taxes
Inflation and Tax Rate, Market Volume # of competitors 
and Unit Cost
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Use Case 2 - Scenario Design Examples

• Scenarios Comparison
• Two variables included
• Extra money for Development Cost
• Additional Market Share
• Max Price 
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Use Case 2 - Visualizing NPV

• NPV 
Comparison

Base case has the 
higher NPV

Extra 2.5MM has 
the worst NPV
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Visualizing Product Cost – Use Case 2

• Charts 
showing 
sensitivity 
and NPV 
comparison

Extra case has the 
higher Dev Cost

Base has the 
lower Dev Cost
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Use Case 2 – Decision Criteria

Recommended 
Option
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Conclusions
Final Thoughts
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Framework for Practitioners
• How to apply the methodology in real settings
• How can we adopt this methodology?

• Use of MCS
• Support for decision-making 

Build or 
adapt a 
simple 
model 
(Excel)

Identify and 
define key 
variables 

and 
scenarios

Run Monte 
Carlo 

Simulation

Visualize 
Outcomes 

Prioritize 
Actions
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Conclusions

- Each model requires its own measures, the ones that make sense
- Business should be definitely included

- Applying a framework for decision making is necessary
- Calibrating the weights is something that takes time

- Ideally these weights reflect the company’s priorities for each analysis
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Q&A + Closing 
Thoughts

Final summary and open floor for 
questions.

Contact: 
Gustavo@ferryfieldgroup.com
Visit us at www.ferryfieldgroup.com

Presented at the ICEAA 2025 Professional Development & Training Workshop - www.iceaaonline.com/atl2025


	Slide 1: Decisions in Motion
	Slide 2: Abstract
	Slide 3: Executive Summary
	Slide 4: Agenda
	Slide 5: Typical Decision-Making Frameworks
	Slide 6: Decision-making Framework: Bazerman
	Slide 7: Systems 1 and 2 – How do we decide
	Slide 8: X-Ray of a Decision
	Slide 9: The Decision-Making Challenge (1)
	Slide 10: The Decision-Making Challenge (2)
	Slide 11: Designing Scenarios 
	Slide 12: Designing a Scenario (1)
	Slide 13: Designing a Scenario (2)
	Slide 14: Designing a Scenario (3)
	Slide 15
	Slide 16: Sensitivity Analysis
	Slide 17: What is Sensitivity Analysis?
	Slide 18: Monte Carlo Simulation Why?
	Slide 19: Monte Carlo Simulation in a Nutshell
	Slide 20: The Power of Scenarios
	Slide 21: Merging Scenarios + Simulation
	Slide 22: The Decision-Making Challenge Continued…
	Slide 23: The Decision-Making Challenge Example
	Slide 24: Decision Criteria Examples
	Slide 25: Our Approach
	Slide 26: Use Case 1: Budget Model
	Slide 27: Criteria for Decision Making – Use Case 1
	Slide 28: Relative Weights
	Slide 29: Use Case 1: Budget Model
	Slide 30: Use Case 1- Scenario Design Examples
	Slide 31: Visualizing Use Case 1
	Slide 32: Visualizing Use Case 1
	Slide 33: Decision Criteria - Use Case 1
	Slide 34: Use Case 2: Economic Project Assessment
	Slide 35: Criteria for Decision Making – Use Case 2
	Slide 36: Relative Weights – Use Case 2
	Slide 37: Use Case 2: Model Preparation
	Slide 38: Use Case 2 - Scenario Design Examples
	Slide 39: Use Case 2 - Visualizing NPV
	Slide 40: Visualizing Product Cost – Use Case 2
	Slide 41: Use Case 2 – Decision Criteria
	Slide 42: Conclusions
	Slide 43: Framework for Practitioners
	Slide 44: Conclusions
	Slide 45: Q&A + Closing Thoughts



