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Introduction

The Boeing 7E7 project, later known as the Boeing 787 Dreamliner, represents one of the
most significant innovations in commercial aviation. As a large-scale, capital-intensive
undertaking, it necessitated careful financial planning and analysis. Among the critical
financial concepts applicable to such projects is the Weighted Average Cost of Capital
(WACC). WACC serves as a vital measure to evaluate investment decisions, determine
project feasibility, and guide strategic financial management. This article explores how the
Boeing 7E7 case exemplifies the concept of WACC, elucidates its estimation process, and
highlights its importance in large-scale corporate projects.

Understanding the Concept of WACC

Definition of WACC

The Weighted Average Cost of Capital (WACC) is the average rate that a company is
expected to pay to finance its assets through a combination of debt and equity. It reflects
the opportunity cost of capital — what investors require to commit their funds given the
risk profile of the enterprise or project.

Mathematically, WACC can be expressed as:

\[
WACC = \frac{E}{V} \times Re + \frac{D}{V} \times Rd \times (1 - Tc)
\]

Where:

- \(E\) = Market value of equity

-\(D\) = Market value of debt

-\(V = E + D\) = Total value of capital (equity + debt)
- \(Re\) = Cost of equity

-\(Rd\) = Cost of debt

-\(Tc\) = Corporate tax rate

This weighted average blends the costs of debt and equity, considering their proportions
in the firm’s capital structure.



Significance of WACC in Corporate Finance

WACC functions as:

- A hurdle rate for investment appraisal

- A benchmark to evaluate project profitability

- A reflection of the firm’s weighted risk profile

- A tool for optimizing capital structure to reduce overall cost of capital

In the case of Boeing, accurately estimating WACC was crucial to assess the financial
viability of the 7E7 project, considering the high costs, technological risks, and market
uncertainties.

The Boeing 7E7 Case: Context and Financial
Challenges

Background of the 7E7 Project

Boeing embarked on the 7E7 project in the early 2000s to develop a more fuel-efficient,
technologically advanced, and environmentally friendly aircraft. The project required
significant capital investment, estimated in the billions of dollars, and involved extensive
research, design, testing, and manufacturing activities.

The complexity and scale of the project meant that Boeing needed to evaluate whether the
anticipated revenues from the aircraft would justify the substantial costs. WACC played a
pivotal role in this evaluation.

Financial Risks and Capital Structure Considerations

- High Capital Requirements: The project’s capital outlay was massive, necessitating
external financing.

- Market Risks: Uncertainty in airline demand, fuel prices, and regulatory environments.

- Technological Risks: The innovative features posed risks of delays and cost overruns.

- Capital Structure Decisions: Boeing had to decide on an optimal mix of debt and equity to
minimize financing costs and manage risk.

These factors underscored the importance of accurately estimating WACC to inform
investment decisions.

Estimation Process of WACC in the Boeing 7E7
Case

Step 1: Determining the Cost of Equity (Re)

The cost of equity reflects the return required by shareholders. It is often estimated using
the Capital Asset Pricing Model (CAPM):



\[
Re = Rf + \beta \times (Rm - Rf)
\l

Where:

- \(Rf\) = Risk-free rate (e.g., government bond yield)

-\(\beta\) = Measure of the stock’s volatility relative to the market
-\(Rm\) = Expected market return

- \((Rm - Rf)\) = Market risk premium

Application in Boeing’s Case:

- The risk-free rate was derived from long-term government bonds.

- Boeing’s beta was estimated based on historical stock data, reflecting its operational and
financial risk.

- The market risk premium was based on historical equities returns.

Considerations:

- Adjustments for project-specific risks may have been incorporated by adding a risk
premium.

- Since Boeing was a large, well-established firm, the beta was relatively stable, but
project-specific risks still warranted adjustments.

Step 2: Determining the Cost of Debt (Rd)

The cost of debt is based on the interest rates Boeing paid on its borrowings, adjusted for
tax benefits due to interest deductibility:

\[
Rd = \text{Yield on existing debt or new borrowing rate}

\]

Application in Boeing’s Case:

- The company’s credit rating influenced the interest rates it could secure.

- The tax shield was incorporated by multiplying the interest rate by (1 - Tc), reflecting tax
savings.

Considerations:
- For the 7E7 project, Boeing might have issued bonds or taken loans, and the specific
rates at that time were used to estimate Rd.

Step 3: Calculating Capital Structure Weights (E/V and
D/V)

The weights depend on the market values of equity and debt:

- Market value of equity was based on Boeing’s stock price multiplied by shares
outstanding.

- Market value of debt was based on the market value of bonds and loans.

Application in Boeing’s Case:



- Given the scale of Boeing’s operations, the company’s capital structure was
predominantly equity, with some debt.

- For project-specific WACC, adjustments might have been made to reflect the project’s
financing structure.

Step 4: Incorporating Tax Effects

Because interest expenses are tax-deductible, the after-tax cost of debt is used:

\[
\text{After-tax Rd} = Rd \times (1 - Tc)

\]

This reduces the effective cost of debt, lowering the overall WACC.

Putting It All Together: Calculating Boeing’s
WACC

Using the estimated components:
- Equity proportion (\(E/V\))

- Debt proportion (\(D/V\))

- Cost of equity (\(Re\))

- Cost of debt (\(Rd\))

- Corporate tax rate (\(Tc\))

Boeing’s WACC could then be computed as:

\[

WACC = \left(\frac{E}{V} \times Re\right) + \left(\frac{D}{V} \times Rd \times (1 -
Tc)\right)

\]

For example, if Boeing’s capital structure was 70% equity and 30% debt, with:
-\(Re = 8\%\)

-\(Rd = 5\%\)

-\(Tc = 35\%)\)

The WACC would be:

\[

WACC = 0.70 \times 8\% + 0.30 \times 5\% \times (1 - 0.35) = 0.70 \times 8\% + 0.30
\times 3.25\% = 5.6\% + 0.975\% = 6.575\%

\]

This rate provided the benchmark for evaluating the project’s expected returns.



Implications of WACC in the Boeing 7E7
Decision-Making

Project Valuation and Feasibility

By discounting the expected cash flows from the 7E7 project at its estimated WACC,
Boeing could assess whether the project would generate sufficient returns to justify the
investment.

Risk Assessment and Capital Structure Optimization

- A lower WACC indicates a cheaper cost of capital, potentially encouraging more
aggressive investment.

- Boeing might have adjusted its capital structure to optimize the WACC, balancing debt
and equity to minimize overall costs.

Stakeholder Confidence and Investor Relations

Accurate WACC estimation reinforced Boeing’s credibility with investors and lenders,
demonstrating rigorous financial analysis and prudent risk management.

Limitations and Challenges in WACC Estimation

While WACC is a powerful tool, its estimation involves assumptions and potential
inaccuracies:

- Estimating the correct beta, especially for large projects with unique risks.

- Determining the precise market value of debt and equity.

- Adjusting for project-specific risks that differ from the company’s overall risk profile.
- Changes in market conditions impacting interest rates and risk premiums.

In Boeing’s case, volatile market conditions during the early 2000s posed additional
challenges to accurately estimating WACC.

Conclusion

The Boeing 7E7 case vividly illustrates the importance of the Weighted Average Cost of
Capital in large-scale corporate projects. It underscores how WACC serves as a crucial
benchmark for investment evaluation, capital structure decisions, and risk management.
The estimation process, involving the calculation of the cost of equity and debt and the
weighting of these costs according to the firm’s capital structure, provides a systematic
approach to understanding the cost of financing. For Boeing, a precise and thoughtful
estimation of WACC was essential in assessing the viability of the 7E7 project, ultimately
guiding strategic decisions that shaped the future of commercial aviation. As
demonstrated, the concepts and processes behind WACC are fundamental to sound
financial management and investment appraisal in complex, capital-intensive endeavors.



Frequently Asked Questions

What is the significance of the Boeing 7E7 case in
understanding the Weighted Average Cost of Capital
(WACCQ)?

The Boeing 7E7 case demonstrates how WACC is used to evaluate investment projects by
integrating the costs of equity and debt, illustrating its role in strategic financial decision-
making for new aircraft development.

How does the estimation process of WACC apply to
Boeing's 7E7 project?

The estimation process involves calculating the cost of equity using models like CAPM,
determining the cost of debt, and then weighting these costs based on the company's
capital structure to arrive at an overall WACC for the project.

Why is the weighted average cost of capital important
for Boeing's 7E7 project?

WACC is crucial because it serves as the discount rate to evaluate the project's net
present value (NPV), helping Boeing assess whether the investment will generate
sufficient returns to justify the costs and risks involved.

What factors influence the calculation of WACC in the
context of the Boeing 7E7 case?

Factors include the cost of equity (affected by market risk, beta, risk-free rate), the cost of
debt (interest rates, credit rating), and the company's capital structure proportions of debt
and equity.

How does the estimation of WACC impact Boeing’s
decision-making on the 7E7 project?

A precise WACC provides a benchmark for evaluating project profitability; if the expected
return exceeds WACC, Boeing is more likely to proceed, ensuring the project adds value to
the company.

What lessons about risk and return can be drawn from
the Boeing 7E7 case regarding WACC estimation?

The case illustrates that accurate WACC estimation requires careful assessment of market
risks, firm-specific factors, and capital costs, emphasizing the importance of aligning
expected project returns with the appropriate risk profile.



Can the WACC estimation process for the Boeing 7E7
project be generalized to other large capital
investments?

Yes, the methodology of calculating and applying WACC for project evaluation is broadly
applicable to other large investments, providing a standardized approach to assess risk-
adjusted returns across different industries and projects.

Additional Resources

The Boeing 7E7 Case Illustrates The Concept And Estimation Process Of The Weighted
Average Cost Of Capital

The Boeing 7E7, now known as the Boeing 787 Dreamliner, serves as a compelling case
study in understanding the concept and estimation process of the Weighted Average Cost
of Capital (WACC). WACC is a critical financial metric used by corporations to evaluate the
cost of financing projects, investments, or new ventures by considering the relative
weights of debt and equity. Boeing’s strategic decision to develop the 787 involved
complex capital budgeting, financing, and risk assessment, all of which hinge on an
accurate estimation of WACC. This article explores the concept of WACC, its importance in
corporate finance, and how the Boeing 7E7 case exemplifies the process of estimating this
vital metric.

Understanding the Concept of WACC

Definition and Significance

The Weighted Average Cost of Capital (WACC) represents a firm's average rate of return
required by investors across all sources of capital, including debt, equity, and potentially
other financial instruments. It reflects the opportunity cost of capital for investors and
serves as a benchmark for evaluating investment projects. WACC is crucial because:

- It helps determine the minimum acceptable return on investment.

- It incorporates the relative costs of debt and equity financing.

- It influences valuation models such as Discounted Cash Flow (DCF).

- It guides strategic decisions on capital structure and risk management.

Components of WACC

WACC is calculated by weighting the cost of each capital component by its proportion in
the overall capital structure:



\[

WACC = \left( \frac{E} {V} \times Re \right) + \left( \frac{D}{V} \times Rd \times (1 - Tc)
\right)

\]

Where:

- E = Market value of equity
- D = Market value of debt
-V =E + D (Total firm value)
- Re = Cost of equity

- Rd = Cost of debt

- Tc = Corporate tax rate

The formula balances the relatively inexpensive cost of debt with the higher expected
return demanded by equity investors, adjusted for tax benefits.

The Boeing 7E7 (787) Case: Context and
Relevance

Background of the 787 Development

Launched in the early 2000s, Boeing’s 787 Dreamliner was envisioned as a revolutionary
aircraft featuring advanced materials, fuel efficiency, and passenger comfort. The project
involved unprecedented investment and risk-taking, with estimates of development costs
reaching billions of dollars. To finance this initiative, Boeing had to carefully assess its
capital costs, weighing the implications of debt versus equity financing.

Why WACC Was Critical for Boeing

The estimation of WACC was pivotal for Boeing because:

- It determined the hurdle rate for approving the 787 project.

- It influenced the valuation of the project and its expected cash flows.
- It guided Boeing's decisions on how much debt versus equity to raise.
- It helped communicate project risk to investors and stakeholders.

By accurately estimating WACC, Boeing could ensure that it was adequately compensated
for project risks and financing costs, enabling informed decision-making.



Estimating the WACC in the Context of Boeing
7E7

Step 1: Determining the Cost of Equity (Re)

The cost of equity is the return required by equity investors, often estimated using models
like the Capital Asset Pricing Model (CAPM):

\[

Re = Rf + \beta \times (Rm - Rf)
\]

Where:

- Rf = Risk-free rate (e.g., yield on government bonds)
- B = Beta coefficient measuring the stock’s risk relative to the market
- Rm = Expected market return

In Boeing’s case:

- The risk-free rate would be derived from government bonds at the time of project
initiation.

- Beta would be estimated based on Boeing’s historical stock volatility, adjusted for the
specific risks associated with the 787 project.

- The market risk premium (Rm - Rf) would reflect the general equity market expectations.

Pros:
- Incorporates systematic risk.
- Widely accepted methodology.

Cons:

- Sensitive to assumptions about beta and market premiums.

- Beta may not fully capture project-specific risks, especially for innovative ventures like
the 787.

Step 2: Determining the Cost of Debt (Rd)

The cost of debt is based on the interest rate Boeing would pay on new debt issuance,
adjusted for tax benefits:

\[
Rd = \text{Yield on Boeing's debt} \approx \text{Interest rate on bonds or loans}

\]

Given Boeing’s credit rating and market conditions, the company’s borrowing costs would



be estimated, considering:

- Current yields on Boeing’s bonds
- The firm's credit risk
- The prevailing interest rate environment

Tax shield: Because interest payments are tax-deductible, the after-tax cost of debt
reduces overall WACC.

Pros:
- Reflects actual borrowing costs.
- Tax shield benefits lower effective cost.

Cons:
- May underestimate the true cost if Boeing's credit risk increases.
- Market conditions fluctuate, affecting yield estimates.

Step 3: Determining the Capital Structure Weights (E/V
and D/V)

Boeing’s management would decide on an optimal mix of debt and equity to finance the
787 project. This involves:

- Analyzing existing capital structure
- Considering market conditions
- Project-specific financing needs

The weights are calculated based on the market value of equity and debt at the time of
project evaluation.

Features:

- Using market values instead of book values provides a more accurate reflection of
current investor sentiment.

- Adjustments may be necessary if the project is financed through external sources or
internal funds.

Challenges and Considerations in WACC
Estimation for Boeing 7E7



Estimating Beta for a New Venture

For the 787 project, Boeing faced the challenge of estimating beta for a new aircraft
model with unprecedented features. Since beta is based on historical stock data, and the
project was innovative, traditional beta estimates might not have fully captured the
project's unique risks. This necessitated:

- Adjusting beta estimates based on industry comparisons.
- Considering the technological and market risks specific to the 787.

Estimating the Appropriate Capital Structure

Deciding on the optimal debt-to-equity ratio involved balancing:
- Cost savings from debt (tax shield benefits).
- Financial risk and potential impact on credit ratings.

- Market perceptions and investor expectations.

Boeing’s management had to evaluate whether leveraging more debt would lower WACC
or increase financial distress risk.

Impact of Market Conditions and Risk Premiums

During the early 2000s, market conditions, interest rates, and risk premiums fluctuated
significantly, affecting both the cost of debt and equity. Boeing needed to incorporate
these dynamics into its WACC estimation, recognizing that:

- External economic shocks could increase project risk.
- Currency fluctuations could impact international financing.

Implications and Lessons from the Boeing 7E7
Case

Strategic Importance of Accurate WACC Estimation

The Boeing 787 project underscores the necessity of precise WACC estimation because:

- It influences project approval and valuation.
- It guides optimal capital structure decisions.
- It ensures that the project’s expected return exceeds its cost of capital, creating value for



shareholders.
Key lessons:

- Accurate estimation requires a thorough understanding of both market conditions and
project-specific risks.

- Sensitivity analysis can help assess how changes in assumptions affect WACC and project
viability.

- Industry benchmarks and scenario planning are valuable tools.

Pros and Cons of Using WACC in Project Evaluation

Pros:

- Provides a standardized hurdle rate for investment appraisal.
- Incorporates the cost of both debt and equity.
- Facilitates comparison across projects and firms.

Cons:

- Assumes a stable capital structure, which may not hold during large or innovative
projects.

- May not fully capture project-specific risks or unique market conditions.

- Sensitive to estimation errors in beta, market premiums, and capital weights.

Conclusion: The Broader Significance of the
Boeing 7E7 Case

The Boeing 7E7 (787 Dreamliner) case vividly illustrates how the estimation of WACC is
integral to strategic financial decision-making. It highlights the importance of carefully
assessing the components of cost, the weighting of capital sources, and the potential
pitfalls in estimation. For large-scale, innovative projects like the 787, this process
becomes even more complex due to uncertainties and market dynamics. By understanding
and applying the principles exemplified in Boeing’s approach, firms can better evaluate
investment opportunities, optimize their capital structure, and ultimately create
shareholder value. The case reinforces that while WACC is a powerful tool, its accuracy
hinges on rigorous analysis, realistic assumptions, and continuous reassessment in the
face of changing economic conditions.

The Boeing 7e7 Case Illustrates The Concept And Estimation
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