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Real Options Methodology

Strategic Decision-Making Under Uncertainty

Transforming how organizations value flexibility and manage portfolios of strategic investments



/\ The Challenge: Traditional Methods Fail Under Uncertainty

The Fundamental Problem Critical Limitations of Traditional NPV

X Assumes passive management after investment

Net Present Value and Discounted Cash Flow analysis assume passive e
management and predetermined plans. They systematically undervalue X Values flexibility at zero

strategic investments by treating flexibility as worthless. . _
X Treats uncertainty as purely negative

X Forces binary go/no-go decisions
X Uses static cash flow projections

X Ignores ability to learn and adapt

In volatile environments, NPV rejects valuable projects
and accepts inflexible ones.
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© What is Real Options?

A real option grants management the right, but not the obligation, to take specific business actions regarding tangible assets—
expand, defer, contract, or abandon projects as conditions evolve.

The Real Options Equation
Total Project Value = Traditional NPV + Value of Flexibility

Flexibility value represents expected benefit from management's ability to adapt

A & Y

Active Management Uncertainty as Opportunity Strategic Flexibility

Greater volatility increases option value— Business strategies are portfolios of options,

Managers actively steer based on emerging capture upside while limiting downside not single projected outcomes

information, not passive execution
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<= Key Types of Real Options

Real options can be categorized across three strategic dimensions

" - - - N -

* 7 Project Size & Scale (© Project Timing & Life
Option to Expand Option to Defer

Build infrastructure with capacity for future growth Delay investment until uncertainty resolves

Plant designed with space for additional production lines Mining rights held until commodity prices improve
Option to Contract Growth Options

Design flexibility to reduce operations when conditions deteriorate Initial investment creates pathways to future projects
Manufacturing systems that scale down without full shutdown Drug development creates platform for related compounds
Switching Options Option to Abandon

Dynamically adjust operations up and down Cease operations and realize salvage value

Flexible manufacturing shifting between products Oil drifling shut down if reserves prove disappointing
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Real Options as Strategic Framework

Beyond valuation: Real Options reframes strategy as cultivating a portfolio of future opportunities

&1 Traditional NPV Mindset [5 Real Options Mindset

* Commit capital based on projected cash flows « Commit capital in stages as uncertainty resolves

* Management essentially passive once investment made * Management actively steers based on emerging information
* Uncertainty addressed through higher discount rates * Uncertainty creates opportunities for adaptive organizations
* Focus on getting initial decision 'right' * Focus on maintaining flexibility and learning quickly

when circumstances become clearer

fh Strategy as a Portfolio of Options: Some actions create immediate value, others generate future options to exercise

Real Options Methodology



i53 Six Levers for Creating Option Value

1 7 2 N

Increase Expected Cash Inflows Reduce Expected Cash Outflows

Expand market reach and create sequential opportunities for future growth. Achieve economies of scale, form strategic partnerships, and optimize efficiency.

3 A 40

Increase Uncertainty Extend Opportunity Duration

Greater volatility can increase option value; pursue high-potential projects. Secure patent protection and exclusive rights to maintain flexibility longer.

5 % A

Reduce Value Lost by Waiting Consider Interest Rate Environment

Minimize carrying costs and protect against competitor preemption. Higher rates increase option value by reducing the present value of exercise price.
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Application Domain 1

Innovation Portfolios

R&D, Product Development & Technology Investments

Innovation mirrors real options: a sequence of staged investments under high uncertainty.

Why Innovation Embodies Real Options

L9 Multi-stage Process
Sequential phases: Preclinical — Phases I-Ill — Approval — Launch.

(1) High Uncertainty

Technical and market success are highly uncertain at the start.

(© Long Timelines
6-15 years from discovery to market, locking up capital.

-~ Sequential Decisions
Each stage gate is an explicit continue, defer, or abandon decision.

@ Information & Learning
Trials and tests progressively resolve uncertainty over time.
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<= Real Options in Innovation: Types and Value Creation

At each development stage, management holds an option: continue investing if promising, or abandon if not

®

Abandonment Options

Cease development if clinical trials
reveal safety issues, market conditions
deteriorate, or costs make viability
questionable

Limits losses on failing projects

s

Growth Options (Staged
Investment)

Each successful stage creates option to
proceed. Knowledge from Phase |
informs Phase Il decision

Progressive commitment as uncertainty

resolves

5

Pivot Options

Discovering alternative, more valuable
applications. Drug for one indication
shows promise for another

Captures unexpected opportunities

Real Options Methodology
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Defer Options

Wait for better market conditions,
complementary technologies to mature,
or reimbursement environment to
improve

Optimal timing of commercialization



Portfolio Management: Optimizing Innovation Investments

Strategic Portfolio Framework
OptFolio Model: Stochastic optimization treating R&D projects as real options.

Y, Input T, Output Q Key Insight
Project candidates with success odds, costs, and Optimal portfolio selection and abandonment Riskier projects require higher market value to
potential market values. thresholds over a multi-year horizon. continue. Option value rises with uncertainty.

Three-Stage Resource Allocation Strategy

1 Early Stage 2 Mid Stage 3 Late Stage
Maintain Multiple Options Prune Aggressively Commit Fully

Y &

Accelerate commercialization post-uncertainty.

Fund diverse projects to create flexibility. . .
pro] y Concentrate resources on promising candidates.
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Application Domain 2

4 Energy Portfolios

Oil & Gas, Renewable Energy & Power Generation

The energy sector faces extraordinary uncertainty: commodity price volatility, technological change, and regulatory shifts.

/\ Key Sources of Uncertainty §§3 Real Options in Energy Value Chain
~2 Price Volatility () Exploration

Volatile oil, gas, and electricity prices Option to drill, defer, or abandon post-exploration
() Technical Risk Appraisal

Uncertain reserve size, quality, and feasibility Option for further appraisal before major CapEx
(=) Regulatory Environment 2> Development

Evolving policies, carbon pricing, and subsidies Defer major investment for favorable market conditions
{s} Technology Evolution - Production

Rapidly declining renewable energy costs Expand, contract, or shut-in based on prices
(Y Long Project Lifecycles 63 Operations

Long-lived (20-40y) irreversible investments Fuel switching, storage arbitrage, and flexibility
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-0- Renewable Energy: Real Options for Wind and Solar

Renewable energy faces unique uncertainties: technology learning curves, policy regime changes, grid integration challenges

Ifl

Option to Defer

Delay investment until technology costs
decline through learning curve effects,
electricity prices rise, or regulatory uncertainty
resolves

Particularly valuable given rapid cost improvements
(solar PV costs falling 10-15% annually)

Wait for battery storage costs to enable full grid parity

(.
CJ

Option to Expand
Design wind or solar farm with capacity for
additional turbines/panels. Phase

development to match demand growth

Preserves ability to scale as market conditions improve
or policy support strengthens

Wind farm with pre-approved permits for future
expansion
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%

Switching & Operational Flexibility

Adjust production in response to real-time
electricity prices. Add battery storage for
arbitrage opportunities

Valuable with volatile electricity prices and
complementary resource patterns (wind at night, solar
during day)

Solar+storage hybrid enabling dispatch during peak
price periods



L7 Strategic Diversification: Wind vs. Solar vs. Portfolio

Should investors concentrate on the lowest-cost technology or diversify across wind and solar?

(i . . . .

.©, Single Technology Focus Diversified Portfolio

When Optimal When Optimal

Clear cost leader with similar learning rates Uncertain which technology will achieve lower long-term costs, or high
policy risk

Rationale

Concentrate in lower-cost technology. Diversification adds cost without Ratlonale

sufficient hedging benefit Preserve options and hedge technology and policy uncertainties.
Portfolio approach may command premium prices through operational
synergies

Lower cost, higher concentration risk Higher cost, lower concentration risk, operational flexibility

Real Options Decision Framework

Early-stage (high uncertainty): Diversify to preserve options « Mature markets (clear cost leader): Concentrate for efficiency ¢ High policy risk: Diversify
as hedge
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Application Domain 3

N Supply Chain Management

Capacity, Sourcing & Inventory Decisions

Supply chains face demand uncertainty, price volatility, and disruption risks. Real Options quantifies the value of flexibility in design

(.
CJ

Capacity Decisions

» Expansion options: Design facilities to accommodate
future growth

+ Contraction options: Modular systems enabling scale
reduction

» Capacity reservations: Long-term contracts with flex
clauses

Factory with strengthened foundations for future
equipment

and operations

Q)
M

Sourcing Decisions

» Multiple sourcing: Switching options between suppliers

+ Dual sourcing: Mix offshore (low cost) with local
(reliable)

* Portfolio procurement: Combine long-term contracts
with spot purchases

GM maintains multiple global suppliers to swifch when
regional prices spike

Real Options Methodology

Inventory & Production

* Production flexibility: Virtual inventory through
adjustable timing

+ Output mix flexibility: Switch products from same
facility

* Input mix flexibility: Use different materials for same
product

Flexible manufacturing system producing multiple
product lines



.7 Dual Sourcing Strategy: Real Options in Action
O,

Common Challenge: Offshore supplier (lower cost, higher disruption risk) vs. Local supplier (higher cost, more reliable)

8‘1 Traditional View [5 Real Options Approach

Pure cost optimization Optimal allocation under uncertainty

1. Calculate unit costs for each supplier 1. Base load from low-cost offshore supplier

2. Choose lowest cost supplier 2. Flexibility reserves from reliable local supplier

3. Risk addressed through safety stock 3. Option to increase local sourcing if offshore disrupts

4. Binary decision: single source or split 50/50 4. Manage shortage risk and write-off risk probabilistically

Value Created: Quantifies the value of switching flexibility using actuarial pricing
techniques. Determines optimal order allocation considering correlated demand

Limitation: Fails to capture probabilistic value of flexibility to switch suppliers
and price uncertainty

dynamically based on actual disruption events

Real Options Methodology



22 Production Flexibility & Portfolio Procurement

4> Production Flexibility as Virtual Inventory

Adjusting production timing and quantity reduces need for physical stock, acting as an inventory option to ensure supply without holding costs.

$ A O
Cost Savings Responsiveness Risk Management

Avoid holding costs, obsolescence risk, and warehousing expenses. React to demand shifts faster than inventory-heavy systems. . . . .
Valuable for products with short shelf lives (e.g., food, fashion, electronics).

Output mix flexibility (switch between products) | Input mix flexibility (use different materials)

Db Portfolio Procurement: Contracts & Spot Purchases

Combine long-term contracts (supply security) with spot market buys (capture favorable prices).

Perspective Optimization Adaptive Advantage
Contracts are call options on supply; spot buys are like holding the ;I;r;grggg?al mix depends on volatility, demand uncertainty, and risk Dynamically adjust the contract-vs-spot ratio as market conditions evolve.

underlying asset.

Example: Secure 60% of materials with contracts, buying 40% on the spot market.

Real Options Methodology



Value Proposition by Organization Type

%7/ For Startups & Early-Stage Companies

In uncertain, resource-constrained environments, Real Options provides the flexibility crucial for lean, iterative startup success.
Validates Staged Investment Improves Fundraising
Justifies staged funding for MVPs and pilot programs, clarifying value gained at each step. Articulates investment value clearly, framing funding rounds as options on future market entry.

-

Product Strategy as Options Portfolio Strategic Flexibility

«

Test multiple concepts with small investments, then focus resources on proven winners. . . . . . .
Values the ability to keep strategic options open, leveraging the natural agility of startups to pivot.

O .

Risk Management Fail Fast, Intelligently

) . o . S ol Legitimizes pivoting as a smart response, not a failure, redirecting resources effectively.
Conserves capital by setting clear criteria to abandon unproductive paths, managing financial risk.

Real Options Methodology



| For Large Established Corporations

Despite stability and resources, large corporations face bureaucracy, short-termism, and difficulty pivoting. Real Options addresses
these while leveraging corporate advantages

$ a

Strategic Project Justification R&D Portfolio Optimization M&A and Asset Management
Justify investments with high option value but Systematic approach to allocate resources Value staged acquisitions, contingent deals,
negative immediate NPV. Structure phased across 50+ projects. Framework for and divestiture options. Inform expansion,
investments with go/no-go gates continuation/termination decisions transformation, and exit decisions

* New manufacturing facilities with expansion options » Pharmaceutical pipeline management » Minority stake with option to acquire remainder

» Market entry that creates platform for future growth » Technology platform investments * Market entry with exit flexibility

« Technology infrastructure with strategic optionality « Sequential product development programs * Asset portfolio optimization

Real Options Methodology



Public sector investments face long time horizons, multiple stakeholders, and accountability for public funds. Real Options provides

>

Infrastructure Projects

Value adaptive designs, phased
expansion, and modular capacity

Transportation systems with future
capacity options

framework for adaptive infrastructure and policy

G

|
Climate Adaptation

Balance acting now vs. waiting for
better climate projections. Value
adaptive pathways

Coastal protection with phased sea wall

construction

&

Public-Private
Partnerships

Price government guarantees, revenue
caps, and risk-sharing mechanisms

Toll road with minimum revenue
guarantees and deferral options

Real Options Methodology

i For Public Institutions & Government Agencies

&

Adaptive Policy

Structure regulations with review
mechanisms and pilot programs

Emerging technology regulation with
staged rollout



Infrastructure Case Study

© Melbourne CityLink Toll Road PPP

Location Year Type

Melbourne, Australia Initiated 1995 Public-Private Partnership

How to attract private investment with uncertain traffic and revenue?

Embedded Real Options Analysis Findings

Payment Deferral Option (for Private Partner)

If equity IRR fell below 10%, partner could defer government payments.

Function: Downside protection (Put Optfon)  QUEMATEE (52 VETIE oif nla il erifaTs

= Guarantees reduced investor uncertainty
= Reduced uncertainty induced private investment
= Valued public-to-private value transfer

Early Cancellation Option (for Government) - Made government fiscal risk explicit

Government could take early ownership under certain conditions.
Function: Public sector call option

Structure

Private consortium handled financing,
construction, and operations

9 Strategic Lessons
Explicit valuation improves negotiation « Government support has quantifiable costs « Options unlock private capital

Real Options Methodology



Superior Capital Allocation
Accurate valuation captures full economic value, improving R&D returns by 15-30%.

Higher returns on invested capital

3

Risk Management

Limit downside with staged commitments, reducing failed project losses by 20-40%.

Asymmetric payoffs & downside protection

3}

Cross-Functional Alignment
Align strategy and finance, reducing concept-to-funding time by 30-50%.

Faster, better-aligned decisions

2

Strategic Positioning

Adapt to market shifts and capture growth opportunities faster than competitors.

Competitive advantage through flexibility

O 4

Enhanced Learning
Enable structured learning and intelligent pivots based on market feedback.

Faster innovation and productivity

)
M 6
Thriving in Uncertainty

Turn market volatility into an opportunity and enter high-potential markets.

Growth advantage in volatile environments

Real Options Methodology

»~” Business Value Proposition: Why Adopt Real Options

%




(+J When Real Options Creates Maximum Value

Real Options Delivers Greatest Value @ Real Options Less Critical When:
When:
_ _ & Stable Environments
J\f High Uncertainty Routine operational decisions in predictable contexts
Market conditions, technology evolution, regulation, competition evolving
significantly (Y Short Duration

. Projects with limited uncertainty over brief timelines
% Substantial Investment

Large capital commitments that are partially or fully irreversible & No Flexibility

. gy Situations where adaptation is impossible or prohibitively costly
-~ Sequential Decisions

Multi-stage projects with learning opportunities between stages [/ Clear NPV Answers
Cases where traditional analysis provides obvious conclusions

& Significant Flexibility

Management has meaningful ability to adapt and change course

(© Long Time Horizons
Conditions will evolve substantially over project life (10+ years)

%/ Growth Emphasis
Future opportunities more valuable than current cash flow

Traditional NPV works adequately in these contexts

Real Options Methodology



53 Implementation Considerations

Successful Real Options adoption requires addressing predictable challenges with thoughtful strategies

O

Complexity & Black Box Concerns

Real Options is mathematically more complex
than NPV. Teams may lack technical expertise

(J Start with simple binomial trees and decision trees

(4 Use Monte Carlo simulation (intuitive and
transparent)

(Y Educate across organization progressively

(4 Build internal expertise through pilot projects

e

S

Data Limitations

Requires estimates of volatility, correlation,
mean reversion often without traded assets to
reference

(4 Use volatility of similar companies or assets

© Industry benchmarks for comparable projects

() Sensitivity analysis across parameter ranges

() Iterative refinement as information accumulates

Real Options Methodology

o)
M

Cultural Resistance

Requires mindset shift from 'plan and execute
to 'learn and adapt'

(% Secure top-down support from C-suite
() Demonstrate with pilot project wins
(4 Align incentives to reward intelligent pivots

(J Integrate into standard processes gradually



[ Implementation Roadmap: Phased Approach

- Progressive implementation: Start with thinking, advance to quantification, integrate into core processes

1

Foundation

Months 1-2

H

» Executive education on Real Options concepts
« Identify high-potential pilot projects
* Assess current decision-making processes

* Build stakeholder alignment

Strategic framework and pilot selection

2

Pilot Projects

Months 3-6

!

» Apply Real Options to 2-3 pilot projects
» Use simple decision trees and binomial models
» Compare results to traditional NPV

» Document insights and value created

Pilot project reports and methodology templates

3

Capability Building
Months 7-12

o)
M

* Train finance and strategy teams
* Develop internal tools and templates
« Establish governance for option valuation

» Expand to broader project portfolio

Internal expertise and standardized processes

Real Options Methodology

4

Integration

Months 12+

&

N~

» Embed Real Options in capital budgeting
* Apply to strategic planning cycles
* Portfolio optimization across business units

« Continuous improvement and refinement

Fully integrated strategic decision framework



Partner With Us: Consulting Engagement Value

We bring deep Real Options expertise, proven implementation experience, and industry-specific insights to
accelerate your transformation

@ What We Provide Q Our Expertise

Custom Framework Development Cross-Industry Experience

Tailored Real Options frameworks for your industry and decision contexts. Supply Chain, Energy, Atrtificial Intelligence

Technical Expertise Academic Rigor

Option pricing models, Monte Carlo simulation, and stochastic optimization. Grounded in leading research and proven academic methodologies.
Executive Education Practical Implementation

Workshops and training programs for leadership and key teams. Proven track record of successful Real Options deployments.

Pilot Project Execution Business Translation

Hands-on application for your high-priority strategic decisions. We bridge the gap between technical finance and strategic thinking.

Process Integration
Embed Real Options into capital budgeting and strategic planning.

% We don't just teach theory—we implement alongside you, building lasting capability.

Real Options Methodology



Strategic Decision-Making Under Uncertainty

Transform Uncertainty Into Strategic Advantage

Start your Real Options journey with a complimentary strategic assessment.
Next Steps

1 2 3
Q 5

Schedule Consultation Strategic Assessment Pilot Engagement
A 60-minute discussion with our Real We identify high-value opportunities for Apply Real Options to a priority project
Options experts. RO application. and show tangible value.

Ready to Begin?

Contact us today to schedule your assessment and transform your decision-making.

www.SEACapita.com/Contacts



