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Capita Selecta:  

The Cost of Capital and Capital Structure  



I.    Cost of Capital 

‣ The WACC 

‣ Cost of equity 

‣ Cost of debt 

‣ cost of hybrid securities 

 

 

II.   Capital Structure 

‣ Determinants of the capital structure 

‣ Finding the optimal capital structure 

‣ Valuation of firms with changing capital structure 

I. 

Outline Lecture 
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Estimation of the WACC 
- Definition of the WACC - 

© Drs. H. Haanappel 

Where: 

 

‣   kd      = cost of debt 

‣   ke  = cost of equity 

‣   kHS = cost of hybrid security 

‣   Tc  = marginal tax rate 

‣   Ld    = target debt % in total firm value 

‣   Le      = target equity % in total firm value 

‣   Lhs = target hybrid securities % in total firm value 

 

The weighted average cost of capital is the composite forward looking after tax 

cost of capital of the firm. 

WACC = ke * Le + kd*(1-Tc)*Ld + kHS*Lhs 
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Estimating the cost of equity 
- The capital asset pricing model - 

E(Rs) = rf + βs* MRP + SFP 

rf 

E(R) 

Market risk (beta) 

Where: 

‣E(Rs)        = expected return of stock 

‣rf            = risk free rate                  

‣MRP        = market risk premium 

‣β             = beta of an asset 

‣SFP         = small firm premium 

The CAPM (including a size adjustment): 
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 Risk Free 

 Rate 

 Beta 

 Estimation 

 Small Firm 

 Premium 

 Market Risk 

 Premium 

‣   Yield on a risk free asset (e.g. government bond) matching the duration and currency of the cash flows 

‣   Should be consistent with market risk premium (e.g. MRP on Bills vs. MRP on bonds) 

‣   In practice one tends to use the yield on a 10 years government bond: currently 4.0-4.5% 
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‣   There exist a variety of methods to estimate the market risk premia (e.g. historical approach, analyst 

      survey and implied market risk premium) 

‣   The market risk premium depends on the overall risk of the capital market and the risk aversion of investors 

‣   In practice the market risk premium for well developed capital markets is between 4-6% 

‣   The CAPM tends to underestimate the cost of equity of small caps because it does not take into 

      account limited liquidity, higher default risk and limited trading volumes of small cap stocks 

‣   The small firm premium depends on market cap (see Arzac) but the general rule of thump is: 

      (m.cap<$ 5.3B => 0.7%, m.cap<$ 1.2B => 1.4% and m.cap<$ 270M => 3.3%) 

‣   Beta is a measure for systematic risk of a stock and reflects the correlation of the returns of an asset 

      with the returns of the market portfolio 

‣   Beta can be estimated based on regression of monthly stock returns of the last 5 years with a well 

      diversified market portfolio 

Estimating the cost of equity 
-Inputs for the CAPM- 
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Estimating the cost of equity 
- Which index to use in the Regression? - 

Deutsche Bank 

for German 

Investor 

Deutsche Bank 

for US Investor 

Note: Adj. beta reflects adjustments for mean reversion to 1 

and is a better estimate for future beta (e.g., see Blume) 

Source: Bloomberg  

Source: Bloomberg 
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Estimating the cost of equity 
- Estimating sector beta’s and beta’s for unlisted firms - 

❖  Estimating historical beta’s works only for traded firms, that did not change  

     activities, operating leverage and financial leverage significantly over the 

     historical period  and often tend to be very noisy. 

 

❖  Therefore peer group analysis: 

 Comments: 

‣ Unlevered beta is beta of an all equity financed firm and reflects the risks of the operating assets 

‣ For unlevering and relevering we used Hamada-formula: βu = βe /(1+(1-Tc)D/E)  

‣ Historical capital structure of Heijmans differs from new target structure 
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Estimating the cost of equity 
- Estimating sector beta’s and beta’s for unlisted firms - 

❖  For unlevering/relevering beta different formula’ can be applied: 

 

‣ βu = βe /[1+(1-Tc)D/E]  

          when the net debt is constant absolute amount and does not bear systematic risk 

 

‣  βu = βe /[1+D/E] 

          when the net debt is a constant proportion of value and does not bear systematic risk 

❖  If the debt holders bear systematic risk the formulae become: 

 

‣  βu = [βe + βd D/E] /[1+(1-Tc)D/E] 

‣  βu = [βe + βd D/E] /[1+D/E] 

© Drs. H. Haanappel 



9 

Estimating the cost of equity 
- Alternative models for estimating the Cost of Equity - 

❖ Fama French Three Factor Model 

‣ Average returns for small cap firms tend to be higher than large caps (size is a proxy for liquidity) 

‣ Average returns for low MTB firms tend to be higher than high MTB  

(MTB is a proxy for distress) 

                 Ke = rf + MRP β1 + Size premium β2 + Distress premium β3 

❖ Arbitrage Pricing Theory 

‣ Four macro-economic factors explain the return on stocks (industry activity, inflation, spread 

between short and long term bonds and spread between low and high risk bonds) 

‣ In fact the macro-economic factors are proxies for the market portfolio           

                Ke = rf + RP1 β1 + RP2 β2 + RP3 β3 + RP4 β4 

Note:  The models are not used a lot in practice because one has to estimate more beta’s  

     and both the premia and beta’s tend to be unstable over time 

© Drs. H. Haanappel 
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Estimating the cost of debt 
- Estimating the Cost of Debt (1) - 

❖ Estimating cost of debt: 

        kd=rf + βd MRP + DRP 

        where DRP is the default risk premium     

❖ For investment grade bonds (rating > BBB) cost of debt equals promised yield 

to maturity matching the duration and rating of the debt;  

❖ For high yield bonds (rating < BBB) cost of debt equals expected yield to 

maturity matching the duration and rating of the debt thereby taking into 

account default probabilities.  

            Note:    According to Copeland this can be approximated by the yield on a BBB bond. 

© Drs. H. Haanappel 
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Estimating the cost of debt 
- Estimating the Cost of Debt (2) - 
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Estimating the cost of debt 
- Estimating the Cost of Debt (3) - 
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Estimating the cost of debt 
- Estimating the Cost of Debt (4) - 
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Estimating the cost of debt 
- Cost of Hybrid Securities (1) - 

❖  Cost of preferred equity: 

‣  Cost of preferred stock if it pays a constant dividend 

          kps=Dividend/Market price 

 

‣  Cost of preferred stock if it pays a growing dividend 

          kps=Dividend/Market price+Growth Rate 

❖ Cost of preferred stock should not be calculated after tax because dividend 

payments are not tax deductible 

❖ Because preferred stock is riskier than debt and safer than equity it’s rate 

should lie between the cost of equity and debt1 

 1) unless preferred equity has some favorable tax treatment at the personal level than debt!   

© Drs. H. Haanappel 
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Estimating the cost of debt 
- Cost of Hybrid Securities (2) - 

❖   To estimate the cost of hybrids use following strategy: 

‣  Strip the security in straight debt/equity/options 

 

‣  Calculate market value and cost of capital of these securities as separate 

    components (e.g. use for options B/S-framework) 

 

‣  Calculate the cost of hybrid as a market value weighted average of the  

    cost of the independent products  

❖ Hybrid securities have often embedded options  

(e.g. convertibles => straight debt plus call option).  

© Drs. H. Haanappel 
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The optimal capital structure 
- A definition - 

❖ The optimal financing mix that maximizes firm value (or minimizes the cost of 

financing). In theory it is often represented as a trade off between equity and 

debt financing. 

© Drs. H. Haanappel 

Cost of equity 

Cost of debt 

WACC 

WACC 

kev 

kvv 

Debt/Equity 

Optimal Capital Structure 
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The optimal capital structure 
- Determinants of Optimal Capital Structure - 

Tax shields 

on interest 
‣   Interest costs are tax deductible thereby creating a tax shield that enhances firm value. When 

     there are significant tax carry forwards or the firm is not profitable this tax advantage disappears. 

‣   Firms with (fixed) financing commitments in terms of interest and repayments tend to be more 

     effective and efficient. Fixed commitments often result in more efficient working capital and 

     investment policies.  

‣   As financial leverage increases, both bankruptcy cost and the probability of going bankrupt 

     increase. There are two types of bankruptcy costs: direct and indirect bankruptcy costs. 

‣   Debt financing may give rise to conflicts between debt and equity holders. The agency cost reflect 

     the cost of: suboptimal capital budgeting decisions, costs related to covenants and additional 

     monitoring cost. 

Bankruptcy 

costs 

 Agency  

 costs 

Loss of financial 

flexibility 

Disciplines 

management 

‣   When a firm borrows up to its maximum debt capacity, it loses the flexibility of funding future 

      projects with debt. The loss of financial flexibility reflects the opportunity cost of foregone 

      positive NPV projects. The more uncertain a firm is about its future financing requirements and 

      projects, the less debt the firm will use for financing current projects. 

© Drs. H. Haanappel 



19 

The optimal capital structure 
- Some implications - 

❖ Firms that face higher tax rates will tend to have higher debt levels as the tax 

shields on debt financing tend to be higher 

© Drs. H. Haanappel 

❖ Firms that have higher pretax operating profits / cash flows will tend to have 

higher debt levels because: 

‣ The can more effectively use tax shields on interest 

‣ Debt more effectively disciplines management 

‣ The probability and costs of financial distress/bankruptcy are lower 

❖ Firms that have less volatile operating profits / cash flows will tend to have higher debt 

levels because the probability and costs of financial distress are lower 

❖ Firms that have significant firm specific growth options (e.g., R&D) and 

investment opportunities will tend to have lower debt levels because: 

‣ The costs of financial distress/bankruptcy are higher 

‣ The value of financial flexibility is more important 
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❖ WACC-method  

 

❖ Maximizing the present value of financing side effects 

 

❖ Scenario analysis  

 

❖ Target rating approach 

© Drs. H. Haanappel 

The optimal capital structure 
- Four methods to determine the OCS in practice - 
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Objective: Minimize the WACC for different levels of debt 

Cost of Equity: 

‣ Determine unlevered beta of the firm 

          Relever the beta according to the debt structure 

‣ Plug relevered beta in CAPM 

 

Cost of Equity: 

‣ Higher debt will result in lower bond rating 

‣ Lower bond rating will result in higher credit spread 

© Drs. H. Haanappel 

The optimal capital structure 
- WACC-method - 
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PV of financing side effects =  PV of debt induced tax shields minus cost of financial distress 

© Drs. H. Haanappel 

The optimal capital structure 
- Maximizing present value of financing side effects (1) - 

Marginal effective tax rate 

x Debt level 

Probability of distress x 

Value loss when in distress 

Loss of enterprise value due to financial distress

Group 1 80% Biotech, pharmaceuticals, propreitary IT hardware and software

Group 2 50% Airlines, cars, financial services, professional services, specialty instruments

Group 3 30% Branded consumer products, defense, hospitals, hotels, media, retailing and telecom

Group 4 20% Autoparts, Casino's, Chemicals, Oil & Gas, Steel, Trucking and Utilities

Group 5 10% Agiculture, Forest Products, Metals, Power Generators, Railroads, Tobacco

Loss of enterprise value due to financial distress

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Group 1

Group 2

Group 3

Group 4

Group 5

Probability of distress

Min. Oper.

Cash

Probability

of distress

CASH BALANCE
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The optimal capital structure 
- Maximizing present value of financing side effects (2) - 

❖ Effective tax rate 

decreases as operating 

profits are not high enough 

to fully utilize tax shield on 

interest 

 

❖ Probability of financial 

distress increases as debt 

level increases 

 

❖ Loss of value when in 

distress is industry specific 
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The optimal capital structure 
- Scenario-analysis - 

❖ Develop a downside forecast that includes all investments that are critical 

to the firm’s strategy 

❖ Calculate the free cash flows resulting from that scenario 

❖ Identity minimum cash balance necessary to run operations (ignoring 

financing costs) 

❖ Identify optimal repayment terms required by lenders 

❖ Calculate the maximum amount of debt that 

       a: meets the lender’s requirements 

       b: maintains minimum cash balance 

       c: covers critical investments 

       d: uses available tax shields 
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The optimal capital structure 
- Target rating approach - 

❖ Based on some heuristic rule of 

thump, the optimal capital 

structure should lie between a 

bond rating of A+-A- 

 

❖ There is a relationship between 

debt/EBITDA and rating however 

this relationship is industry 

specific 

 

❖ Calibrate the debt level to the 

debt/ebitda and rating target 

specific 

Rating Debt/EBITDA Optimal Debt

Aaa/AAA 0.0 0.0

Aa1/AA+ 0.9 9.1

Aa2/AA 1.7 16.7

Aa3/AA- 2.3 23.1

A1/A+ 2.9 28.6

A2/A 3.3 33.3

A3/A- 3.8 37.5

Baa1/BBB+ 4.1 41.2

Baa2/BBB 4.4 44.4

Baa3/BBB- 4.7 47.4

Ba1/BB+ 5.0 50.0
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Valuing a firm with changing capital structure 
- Introduction - 

❖ Valuation based on the WACC method often assumes that a firm will be financed with 

a constant D/E ratio over the forecast period 

❖ In reality, leverage changes over the forecast period as firms adapt their capital 

structure over time. A good example is LBO where all debt has to be redeemed as 

quickly as possible to “normal” debt levels. Calculate the free cash flows resulting from 

that scenario 

❖ Although the effects of a time varying D/E can be incorporated in a recursive WACC, it 

is much easier and more accurate to use the adjusted present value method (APV): 

       Enterprise value =  PV (FCF @ unlevered cost of capital) +  

               PV (Financing side effects) 

       Recall: financing side effects = tax shields on interest vs. financial distress costs 
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 Original 

 APV 

 Recursive  

 APV 

 method 

         

Compressed 

 APV1 

 Original 

 adjusted 

 APV 

‣   Assumes a constant absolute debt level over the planning period 

‣   Present Value of Tax Shields: Tc x Debt 

‣   Based on MM with corporate taxes 

© Drs. H. Haanappel 

‣   Assumes a predetermined trajectory of the absolute debt level independent of firm value 

‣   Present Value of Tax Shields: PV( annual tax shields on interest) discounted with kd 

        => As debt level does not vary with market value, the risk of the tax shields is related to debt risk 

     and therefore the cost of debt is the appropriate discount rate of the tax shields 

‣   Assumes a predetermined time varying debt ratio’s so the debt level is related to firm value 

‣   Present Value of Tax Shields: PV( annual tax shields on interest) discounted with ku 

     => As debt level varies with market value, the risk of the tax shields is related to business risk 

     and therefore the unlevered cost of capital is the appropriate discount rate of the tax shields 

‣   Assumes an uncertain future debt ratio and is most in line with reality because debt levels 

     depends on uncertain free cash flows from operations 

‣   Present Value of Tax Shields can be approximated with original adjusted APV method, that is 

     discounting of tax shields with kd  

Valuing a firm with changing capital structure 
- Present value of tax shields - 

Present value of tax shields: 

1) Compressed APV yields similar results as valuing a firm with a time varying recursive WACC. 


