Chapter 23 Capital Structure

	LEARNING OBJECTIVES

1.
Describe the traditional view of capital structure and its assumptions.

2.
Describe the views of M&M on capital structure, both without and with corporate taxation, and their assumptions.

3.
Identify a range of capital market imperfections and describe their impact on the views of M&M on capital structure.

4.
Explain the relevance of pecking order theory to the selection of sources of finance.
5.
Discuss the factors that will influence a company’s capital structure decision.
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1.
The Traditional View of Capital Structure

	1.1
	KEY POINT

	
	Under the traditional theory of cost of capital, the cost declines initially and then rises as gearing increases. The optimal capital structure will be the point at which WACC is lowest.


1.2
The traditional view of capital structure is that there is an optimal capital structure and the company can increase its total value by suitable use of debt finance in its capital structure.
	1.3
	ASSUMPTIONS

	
	The assumptions on which this theory is based are as follows:

(a)
The company pays out all its earnings as dividends.

(b)
The gearing of the company can be changed immediately by issuing debt to repurchase shares, or by issuing shares to repurchase debt. There are no transaction costs for issues.

(c)
The earnings of the company are expected to remain constant in perpetuity and all investors share the same expectations about these future earnings.

(d)
Business risk is also constant, regardless of how the company invests its funds.

(e)
Taxation, for the timing being, is ignored.


1.4
The traditional view is as follows:
(a)
As the level of gearing increases, the cost of debt remains unchanged up to a certain level of gearing. Beyond this level, the cost of debt will increase.

(b)
The cost of equity rises as the level of gearing increases and financial risk increases. There is a non-linear relationship between the cost of equity and gearing.

(c)
The WACC does not remain constant, but rather falls initially as the proportion of debt capital increases, and then begins to increase as the rising cost of equity (and possibly of debt) becomes more significant.

(d)
The optimum level of gearing is where the company’s WACC is minimized.
1.5
The traditional view about the cost of capital is illustrated in the following figure. It shows that the WACC will be minimized at a particular level of gearing X.
[image: image2.emf]
Where Ke is the cost of equity in the geared company
Kd is the cost of debt

WACC is the weighted average cost of capital

1.6
Conclusion – there is an optimal level of gearing – point X. At point X the overall return required by investors (debt and equity) is minimised. It follows that at this point the combined market value of the firm’s debt and equity securities will also be maximised.

1.7
Company should gear up until it reaches optimal point and then raise a mix of finance to maintain this level of gearing. However, there is no method, apart from trial and error, available to locate the optimal point. 

2.
The Net Operating Income (Modigliani-Miller (M&M)) View of WACC – MM Proposition I with no Tax


(Jun 10, Jun 12)
	2.1
	MM proposition I concept

	
	M&M proposition I states that there are no taxes and assumes that individuals are able to borrow at the same rate as firms. The firm cannot affect its value by altering its capital structure. That is, the firm value remains unchanged no matter what level of leverage a company has.


2.2
The net operating income approach takes a different view of the effect of gearing on WACC. In their 1958 theory, M&M proposed that the total market value of a company, in the absence of tax, will be determined only by two factors:
(a)
the total earnings of the company.

(b)
the level of operating (business) risk attached to those earnings.

2.3
The total market value would be computed by discounting the total earnings at a rate that is appropriate to the level of operating risk. This rate would represent the WACC of the company.
2.4
Thus M&M concluded that the capital structure of a company would have no effect on its overall value or WACC.

	2.5
	ASSUMPTIONS

	
	M&M made various assumptions in arriving at this conclusion, including:

(a)
A perfect capital market exists, in which investors have the same information, upon which they act rationally, to arrive at the same expectations about future earnings and risks.

(b)
There are no tax or transaction costs.

(c)
Debt is risk-free and freely available at the same cost to investors and companies alike.


	2.6
	KEY POINTS

	
	If M&M theory holds, it implies:

(a)
The cost of debt remains unchanged as the level of gearing increases.

(b)
The cost of equity rises in such a way as to keep the WACC constant.


2.7
This would be represented on a graph as shown below.
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	2.8
	EXAMPLE 1

	
	A company has $5,000 of debt at 10% interest, and earns $5,000 a year before interest is paid. There are 2,250 issued shares, and the WACC is 20%.

The market value of the company should be as follows:

Earnings

$5,000

WACC
0.2
$

Market value of the company ($5,000 ÷ 0.2)

25,000

Less: market value of debt

(5,000)

Market value of equity

20,000

The cost of equity is therefore 
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And the market value per share is 
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Suppose that the level of gearing is increased by issuing $5,000 more of debt at 10% interest to repurchase 562 shares (at a market value of $8.89 per share) leaving 1,688 shares in issue.
The WACC will, according to the net operating income approach, remain unchanged at 20%. The market value of the company should still therefore be $25,000.

Earnings

$5,000

WACC

0.2

$

Market value of the company ($5,000 ÷ 0.2)

25,000

Less: market value of debt

(10,000)

Market value of equity

15,000

Annual dividends will now be $5,000 – $1,000 interest = $4,000.

The cost of equity has risen to 
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 and the market value per share is still: 
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Conclusion:

The level of gearing is a matter of indifference to an investor, because it does not affect the market value of the company, nor of an individual share. This is because as the level of gearing rises, so does the cost of equity in such a way as to keep both the weighted average cost of capital and the market value of the shares constant. Although, in our example, the dividend per share rises from $2 to $2.37, the increase in the cost of equity is such that the market value per share remains at $8.89.


3.
MM Proposition I with Tax


(Jun 10, Jun 12, Jun 14, Dec 15)
3.1
In 1963, M&M modified their model to reflect the fact that the corporate tax system gives tax relief on interest payments.
3.2
They admitted that tax relief on interest payments does lower the WACC. The savings arising from tax relief on debt interest are the tax shield (稅盾). They claimed that the WACC will continue to fall, up to gearing to 100%.
3.3
This suggests that companies should have a capital structure made up entirely of debt.
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3.4
However, this does not happen in practice due to existence of other market imperfections (市場的不完善) which undermine the tax advantages of debt finance.

4.
MM Proposition II

4.1
Concept
4.1.1
M&M proposition II states that the cost of equity depends on three factors:

(a)
the required return on the firm’s assets,

(b)
the firm’s cost of debt, and

(c)
the firm’s debt-equity ratio.

	4.1.2
	M&M proposition II concept
(Jun 12)

	
	(a)
M&M proposition II states that a firm’s cost of equity is a positive linear function of its capital structure.

(b)
It also addresses the relationship between debt level and WACC.


4.2
MM proposition II without tax

4.2.1
Leverage increases the risk and return to shareholders.

Cost of equity: rs = r0 + B/S × (r0 – rB)

Where:

rs = cost of equity in leveraged firm

r0 = cost of equity in unleveraged firm

rB = rd = cost of debt (interest rate)

B = market value of debt

S = market value of leveraged firm’s equity
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4.3
MM proposition II with tax

4.3.1
This proposition is similar to proposition II without tax, however, now the risk and return of equity does not rise as quickly as the debt/equity ratio is increased because low-risk tax cash flows are saved.

4.3.2
Some of the increase in equity risk and return is offset by interest tax shield

Cost of equity: rs = r0 + B/S × (r0 – rB) × (1 – TC)
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4.4
Summary of Modigliani and Miller Formulae

4.4.1
M&M developed the following formulae which can be applied to finding the value, cost of equity or WACC of firms which have a given level of business risk, but varying financial risk.

a.
Value of firm’s equity (SL) = 
	(EBIT – interest expenses) × (1 – corporate profit tax rate)

	Cost of equity


	
	Without tax
	With tax

	Proposition I
	
	

	b. Value of firm
	VL = VU
	VL = VU + B × T

	Proposition II
	
	

	c. Cost of equity
	rs = r0 + B/S × (r0 – rB)
	rs = r0 + B/S × (r0 – rB) × (1 – TC)

	d. WACC
	WACCL = WACCU
	WACCL = WACCU × 
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Where:

VL = value of leveraged (geared) firm

VU = value of unleveraged (ungeared) firm

rs = cost of equity in leveraged firm

r0 = cost of equity in unleveraged firm

rB = cost of debt (interest rate)

B = market value of debt

S = market value of leveraged firm’s equity

TC = Corporate tax rate

WACC = weighted average cost of capital (suffices as above)

	Question 1

Suppose you are the financial controller of KKR Travel Agencies Ltd (KKR) and you are currently examining the company’s cost of capital structure to see if it is necessary to make any changes. Currently the company has $30 million perpetual debt outstanding (the bonds are trading at par, with a constant cost of debt at 6% per annum) and 10 million common shares outstanding. The company’s annual earnings before interest and taxes (EBIT) are $15.8 million and those earnings are expected to remain constant in perpetuity. The company pays all net earnings as dividends to shareholders, who currently require a 12% return on their investment.

An alternative capital structure proposed by the board of directors is to double debt financing from $30 million to $60 million (again, the perpetual bonds will be issued at par). With the increased use of debt, the cost of debt will consequently increase from 6% to 8% and the cost of equity will increase from 12% to 15%. All proceeds from the additional debt issue of $30 million will be used to buy back the company’s common shares. EBIT will remain the same as before under the new capital structure.

The corporate profits tax rate is 16%.

Required:

(a)
In the Modigliani-Miller (MM) framework with corporate taxes only, determine the value of the firm’s stock, its per share stock price, and the total value of the firm under the current capital structure.
(8 marks)

(b)
In the MM framework with corporate taxes only, under the proposed alternative capital structure, determine the total value of the firm, the per share stock price, cost of equity, and the weighted average cost of capital (WACC).
(9 marks)

(c)
Should KKR adopt the proposed capital structure? State THREE reasons to support your conclusion.
(3 marks)



(Total 20 marks)



(HKIAAT PBE Paper III Financial Management December 2003 Q2)


5.
The problems of high gearing



(Dec 12, Jun 13)
5.1
Bankruptcy risk – As gearing increases so does the possibility of bankruptcy. If shareholders become concerned, this will increase the WACC of the company and reduce the share price.
Bankruptcy costs could be direct or indirect
(a)
Direct bankruptcy costs include legal expense

(b)
Indirect bankruptcy costs include loss of sales and the loss of valuable employees.

5.2
Agency costs: restrictive conditions – In order to safeguard their investments, lenders/debentures holders often impose restrictive conditions in the loan agreements that constrain management’s freedom of action, e.g. restrictions:
(a)
on the level of dividends 

(b)
on the level of additional debt that can be raised 

(c)
on management from disposing of any major fixed assets without the debenture holders’ agreement.
5.3
Tax exhaustion – After a certain level of gearing, companies will discover that they have no tax liability left against which to offset interest charges.
Kd (1 – t) simply becomes Kd.
5.4
Borrowing/debt capacity – High levels of gearing are unusual because companies run out of suitable assets to offer as security against loans. Companies with assets which have an active second-hand market, and with low levels of depreciation such as property companies, have a high borrowing capacity.
5.5
Difference risk tolerance levels between shareholders and directors – Business failure can have a far greater impact on directors than on a well-diversified investor. It may be argued that directors have a natural tendency to be cautious about borrowing.
5.6
Restrictions in the articles of association may specify limits on the company’s ability to borrow.
5.7
The cost of borrowing increases as gearing increases.

6.
MM Theory with Bankruptcy Costs



(Jun 10, Jun 12, Jun 14, Dec 15)
6.1
As corporate borrowing increases, risk of default debt repayments and thus the bankruptcy costs increase.

6.2
To target an optimal capital structure to explore the maximum benefits arising from leverage, financial management should be aware of the potential bankruptcy costs do not outweigh the tax savings in debt interest.

6.3
Beyond a certain high level of gearing, the value of the firm will start to decrease and the WACC will start to increase.
	6.4
	KEY POINTS

	
	(a)
An optimum capital structure exists where the additional costs of liquidation costs balances the additional benefit from interest tax shield.
(b)
Firm value varies with debt level when there is financial distress cost. It is indicated by upward movement of the line due to gain from tax shield and then downward movement due to increasing financial distress costs.



[image: image13]
	Question 2

Modigliani and Miller made two propositions in three different conditions for capital structure.

Required:

(a)
Outline the concept of MM proposition I.
(3 marks)

(b)
Outline the concept of MM proposition II.
(3 marks)

(c)
Sketch a graph showing how firm value varies with capital structure under MM proposition I and the condition of having tax shield.
(4 marks)

(d)
Interpret the graph in (c). (Hint: Is borrowing sensible to firms? Why?)
(3 marks)

(e)
What is the meaning of financial distress?
(3 marks)

(f)
Sketch a graph showing how firm value varies with capital structure when there is financial distress and tax shield.
(4 marks)



(Total 20 marks)



(PBE Paper III Financial Management June 2008 Q6)


	Question 3 (20 marks – approximately 36 minutes)
Tommy Lui is a financial advisor to the CEO of Forever Company Limited. He told the CEO that “whenever companies have high debt level, try to avoid them as the share prices will be under very high pressure”. In addition, “stockholders treasure very much the performance given by Return on Equity (ROE)”.

Required:

(a)
Why, according to the Modigliani and Miller (M&M) proposition, is borrowing advantageous in a tax paying environment?

Discuss and illustrate your answer by drawing a graph showing the firm’s market value and debt level, with a short narrative description.
(4 marks)

(b)
What is the implication for your answer in part (a) if there is no tax? Illustrate again by using a suitable graph showing the firm’s market value and debt level.
(4 marks)

(c)
What would happen to the graph if there were a financial distress cost? Explain by using a graph with the same axes as above.
(3 marks)
(d)
What is the definition of Return on Equity? Decompose the Return on Equity to three terms with one term involving net profit margin and one term having assets in the denominator.
(4 marks)

(e)
Assuming the other factors remain constant, make use of the above decomposition and M&M proposition to explain why some level of borrowing is essential to improve the Return on Equity (ROE).
(5 marks)



HKIAAT PBE Paper II Management Accounting and Finance June 2010 Q4)


	Question 4 (20 marks – approximately 36 minutes)

Due to new capital requirements, many leading banks, including mainland banks, have either reduced their level of dividend payment or announced a rights issue.
Required:

(a)
By using an accounting equations, explain why the banks either reduced their dividend or announced a rights issue under the new requirements.
(4 marks)

(b)
Sketch a graph with EPS as the y-axis and EBIT level as the x-axis; draw two lines, with on indicating “no debt” and the other indicating “with debt”. Explain their meanings briefly.
(4 marks)

(c)
Modigliani and Miller (MM) put forward various propositions. What is the difference between MM proposition I and MM proposition II?
(2 marks)

(d)
Why is tax advantageous to borrowing? What is the implication if there is no bankruptcy cost?
(4 marks)

(e)
You are given the following graph. Explain, from the graph, MM proposition I and the optimal debt level.
(6 marks)

[image: image14.emf]

(HKIAAT PBE Paper II Management Accounting and Finance June 2012 Q5)


7.
Pecking Order Theory (融資順位理論)
7.1
Pecking order theory has been developed as an alternative to traditional theory. It states that firms will prefer retained earnings to any other source of finance, and then will choose debt, and last of all equity. The order of preference will be:
(a)
Retained earnings = Ke = cost of equity = (e) = Investors’ required rate of return
(b)
Straight debt => e.g, bank loan, common bonds
(c)
Convertible debt

(d)
Preference shares

(e)
Equity shares

7.2
Internally-generated funds – i.e. retained earnings

(a)
Already have the funds. 

(b)
Do not have to spend any time persuading outside investors of the merits of the project. 

(c)
No issue costs.
7.3
Debt

(a)
The degree of questioning and publicity associated with debt is usually significantly less than that associated with a share issue. 

(b)
Moderate issue costs.
7.4
New issue of equity

(a)
Perception by stock markets that it is a possible sign of problems. Extensive questioning and publicity associated with a share issue. 

(b)
Expensive issue costs.
	7.5
	Test your understanding 1

	
	Below is a series of graphs. Identify those that reflect:

(1)
the traditional view of capital structure 

(2)
M&M without tax 

(3)
M&M with tax.
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	7.6
	Test your understanding 2

	
	Answer the following questions:

A
If a company, in a perfect capital market with no taxes, incorporates increasing amounts of debt into its capital structure without changing its operating risk, what will the impact be on its WACC? 

B
According to M&M why will the cost of equity always rise as the company gears up? 

C
In a perfect capital market but with taxes, two companies are identical in all respects, apart from their levels of gearing. A has only equity finance, B has 50% debt finance. Which firm would M&M argue was worth more? 

D
In practice a firm which has exhausted retained earnings, is likely to select what form of finance next?


8.
Factors Influencing a Company’s Capital Structure Decision
8.1
The factors can be described as follows:

(a)
Taxes, especially the corporate tax rate – Since interest expenses are tax-deductible, the company would gain a greater advantage from using debt if the corporate profit tax rate were higher.

(b)
Sales and earnings stability – As interest payments and principal repayments are mandatory, firms with more fluctuating sales and earnings will have less capacity to take on debt.

(c)
Asset structure – Firms with more tangible, general-purpose assets will have a higher debt capacity. Intangible or specific-purpose assets usually do not make good collateral.

(d)
Management attitudes – Some management tend to be more conservative and use less debt compared with more aggressive management.

(e)
Corporate control – In order to maintain control over the company, existing shareholders, especially majority shareholders, may prefer to issue debt to raise additional financing. After all, creditors usually do not have any voting rights.

(f)
Capital market conditions – Companies tend to issue more equity during bull markets and more debt when interest rates are low.

(g)
Operating leverage – Firms with high operating leverage are less likely to employ more debt, as it will make the firm even riskier.

(h)
Profitability – Companies with very high returns on assets use very little debt, mainly because they can generate enough internal cash flows to finance their business expansion. On the other hand, if these firms need external capital, they tend to issue debt in order to minimize earnings dilution associated with additional equity financing.

	Question 5
What are the major factors influencing a company’s capital structure decision? List and discuss THREE of them.
(5 marks)


(PBE Paper III Financial Management June 2005 Q5(a)(ii)
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