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Worldwide CO2 Emissions (Gt)
* Source: US Energy Information Administration

Strategic Energy Transition
A need to BALANCE competing demands

?

CHALLENGE
A Need to BALANCE Competing Demands

(under uncertainty…)

CCS

Aspiration:
A path to net zero

600

650

700

750

800

2023 2028 2033 2038 2043 2048

Worldwide Energy Consumption (exajoules)
* Source: US Energy Information Administration

Reality:  
Increasing energy needs



Portfolio Rationalization
New Business Investments
and Selected Divestitures
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Fully Leverage Existing Assets and Migrate to a New Asset Mix

Strategic Energy Transition

Existing Organization Aspired Portfolio

?
CCS
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How to Assess the Value of Investments in Renewables, CCS - Holistic Portfolio Management

Strategic Energy Transition

Quantify Objectives, Options, and Potential ‘Aggregate’ Performance Delivery

Which investments deliver 
material carbon reduction?

What are the impacts of 
uncertainties in pricing, 
electricity markets, or 
technologies?

Which investments best 
align with objectives and 
legacy assets? 

How to efficiently value 
disparate investment 
options?

?
CCS



CHALLENGE
A Need to ADAPT Business Models
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Need to adapt business models to position for these changes (costs)

Strategic Energy Transition

CCS
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

1) Quantify the specific (aggregate) objectives for the company Momentum Strategy: 
Violates CO2 Objective and Capital limits

CO2 < 5 Mtonnes per Year

Capex < $2.5 B per Year
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

2) Characterize the inventory of investment options (opportunities)

Greatest Value in this approach  
Consideration of wider range of Options

Carbon Capture & 
Sequestration (CCS)

Operational Reduction
(Baseline)

Nuclear

Geothermal

Hydroelectric

Solar
(PV, CSP)

Wind
(On - Offshore)

Hydrogen
(Offshore)CCS
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

2) Characterize the inventory of investment options (opportunities)

Specific Project Data
(if available or Archetypes if Needed

Detailed Operational Data Compiled:  Cash Flows and Performance Characteristics

CCS
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

3) Specify the optionality (availability, timing) and dependencies for the opportunities

Specific Projects or Archetypes

How many projects in total?
How many per year?
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

4) Optimize the portfolio composition for alternative scenarios

Optimization

Maximize an objective function 
(value) and deliver specified 
constraints

CO2 < 5 Mtonnes per Year

Capex < $2.5 B per Year
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

5) Compare / Contrast multiple scenarios under alternative constraints

Quantify VALUE of CCS projects

Delta NPV = $1.5 Billion
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

6) Distill scenario results to gain further insights
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General Methodology

Strategic Energy Transition:  Portfolio Modelling

7) Monte Carlo simulations to assess ranges of uncertainty and probability of achieving objectives



Strategic Energy Transition: Portfolio Modelling

Fully Leverage Existing Assets and Migrate to a New Asset Mix

Broader Perspectives on Performance

Insights from Portfolio Modelling

Value of asset(s) as contributors to Total Portfolio Value

Trade-offs in performance between various paths towards lower carbon generation

Value Accretion or Dilution from alternative investment types (cost of carbon reduction)

Consideration of Uncertainties – Alternatives for mitigating risks
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