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Abstract 

 

In this paper we focus on calculating effective marginal tax rates. We develop a measure of 

corporate tax benefits accounting for the notional interest deduction. The used methodology is 

based on Graham’s method, which was pioneered by Shevlin, and is adjusted for the Belgian 

tax code. Each marginal tax rate incorporates the effects of non-debt tax shields and tax-loss 

carryforwards. This paper applies the methodology for seven selected firms. 
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I. Introduction 

This paper studies the impact of the notional interest deduction on the effective 

marginal tax rate on a sample of Belgian companies. The notional interest deduction was only 

recently (January 1st 2006) introduced in the Belgian tax code. Therefore, the topic has 

received limited attention in the Belgian academic literature. Furthermore, worldwide 

research on the notional interest or similar tax benefits is rather scarce. Only a few countries 

have incorporated some variant of the notional interest in their tax code. Recently, the Belgian 

case was studied by Colmant, Minne and Vanwelkenhuyzen (2006). These authors research 

the effect of the notional interest on the Capital Asset Pricing Model (CAPM) and the 

Weighted Average Cost of Capital (WACC). Beyond Belgium, Klemm (2007) analyses a 

system called ‘Allowances for Corporate Equity’ (ACE) of which the notional interest is 

considered a variant. 

 

The Belgian tax code before 2006 was characterized –as most tax regimes are- by 

fiscal discrimination between debt and equity financing. This discrimination is caused by the 

fact that interests paid on debt can be deducted from earnings to calculate income taxes while 

there exists no such advantage for financing with equity, as dividends paid are non-

deductible. Since January 1st 2006, the notional interest deduction is incorporated into the 

Belgian tax regime. The notional interest allows companies to deduct –next to interests on 

debt- a fictitious interest calculated on the equity of the company. This new tax benefit is 

granted to Belgian companies as well as to foreign companies with an establishment in 

Belgium. The goal of the notional interest deduction is twofold: firstly, the notional interest 

wants to eliminate the discrimination between debt versus equity financing; secondly, the 

measure is introduced to compensate for the disappearance of the special tax code for Belgian 

coordination centres, which was feared to make Belgium less attractive to foreign investors. 

 

A major challenge in research on the notional interest is to find ways to compute the 

influence of the notional interest deduction on the marginal tax rate of the company. The 

statutory corporate tax rate often differs from the effective marginal corporate tax rate 

(EMTR) of a company because the statutory tax rate does not account for losses expected in 

the near future or sustained in the near past. The EMTR is defined as the present value of the 

sum of current and future incremental corporate tax created by $1 extra profit or $1 extra 

interest deduction today (Graham, 1996). Furthermore, the MTR can likewise be used to 
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determine the optimal debt-to-assets ratio of a company. This concept will be explained later 

in more detail (cf. Section V). This paper starts from the method of Graham (1996b) and tries 

to adapt this method into a model that takes account of the notional interest deduction. 

 

The remainder of this paper is organized as follows: Section II describes the notional 

interest deduction into more detail. Section III covers the more encompassing system known 

as Allowances for Corporate Equity (ACE). Section IV gives an overview of former literature 

concerning tax effects and the optimal capital structure. Section V describes the model as 

constructed by Graham while section VI covers the main purpose of this paper: the adaptation 

of Graham’s model for the notional interest deduction. Finally, section VII gives an overview 

of this paper in the conclusion. 

 

II. Description of the notional interest deduction 

The law of June 22nd 2005 and the Royal Decree of September 17th 2005 introduce a 

deduction for risk capital.
1
 The law itself actually took effect on January 1st 2006. The more 

common term for the deduction for risk capital is the notional interest deduction.  

The notional interest deduction is a yearly deduction of a fictitious interest from the 

earnings of a company. The deductibility is valid as long as the company is profitable. When 

the deduction of notional interest exceeds the profit of the current book year, the unused 

deductible amount is transferable to the next year, with a maximum of seven years. The 

fictive interest is the result of the adjusted shareholders’ equity multiplied by the notional 

interest rate. The adjusted shareholders’ equity is the result of the reported shareholders’ 

equity at the end of the previous taxable period reduced by a number of items. Based on 

Belgian accounting law, the shareholders’ equity is composed of the first six categories of the 

passive side on the balance: the capital, the share premiums, the revaluation gains, the 

reserves (legal reserve, unavailable reserves, tax exempt reserves and available reserves) , the  

carry-forward of profits or losses and the capital investment subsidies. The elements to be 

excluded can be divided into four categories. The first category concerns the shares and the 

participations: the fiscal net value of the shares, the financial fixed assets and the 

participations in Double Taxed Incomes investment companies. The second category consists 

of assets not taxed in Belgium: the net book value of the intangible assets located in a country 

                                                 
1
 Belgian Monitor of June 30th 2005 and Belgian Monitor of October 3rd 2005. 
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with which Belgium has concluded a double-tax treaty. The third category aims at avoiding 

abuses and excludes the unreasonable investments in tangible fixed assets, elements that 

deliver no income to the company and intangible assets made available to company managers. 

The fourth category includes the following deductible elements: tax-free revaluation gains 

(including revaluation gains incorporated in capital) and capital investment subsidies and the 

tax credit for research and development.  

Each year the notional interest rate is determined as the annual average of the monthly 

reference indices of the 10-yearly OLO of the last but one year before the tax year. The use of 

the OLO clearly demonstrates that only the risk-free part of the reimbursement is important. 

Tax year 2007 applies the rate of 2005, which basic rate is 3.442%. The maximum notional 

interest rate is 6.5% and the maximum fluctuation is 1% per year. For small and medium-

sized enterprises the interest rate is increased by 0.5% per year. The notional interest rate is 

proportionally adjusted whenever the fiscal year differs from a calendar year. 

 

III. Allowances for Corporate Equity 

The majority of the different tax systems in the world allow interest deduction for the 

borrowing company while the fiscal deduction of dividends is not allowed. This is usually 

called the fiscal discrimination between financing with debt or financing with shareholders’ 

equity. Allowances for Corporate Equity (ACE) systems, which can be considered as the 

theoretical framework underlying the Belgian situation, pursue the neutrality in taxation 

between debt and equity financing by allowing a notional interest deduction on equity 

(Klemm 2007). An ACE system computes the notional interest deduction as the equity at the 

end of the previous year (Et-1) multiplied by the notional interest rate (î): 

notional interest under ACE system= Et-1   î 

The risk-free nominal interest rate î could be determined by the interest rate on 

government bonds. The use of government bonds is related to CAPM (Colmant and Hübner, 

2005). This model states that the cost of equity is equal to the revenues one could get when 

capital was invested in a risk-free investment plus a risk premium. This means that the cost is 

composed of two elements: the time value of money and the risk premium. Notional interest 

allows companies to deduct the risk-free component from their taxable income. Consequently, 

firms will only be taxed on the generated added value. In the most basic scenario, there are no 

adjustments made in the calculation of equity in the previous period. 
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Comprehensive business income tax (CBIT), which is another example of ACE, also 

pursues the fiscal neutrality of the financing policy. Under the CBIT system neither fiscal 

deduction of interest nor of dividends is allowed. Interest and dividends are even not taxable 

for the investors. The income of companies is taxable at a fixed rate. 

The ACE system guarantees the neutrality in financing decisions. Companies are 

indifferent against financing with debt or financing with equity as long as the company tax is 

the only element that is taken into account. More generally, the ACE system is neutral to 

investments. The net present value of positively evaluated investment project is not affected 

by the financing policy of the project. Furthermore, inflation does not influence the ACE 

system. As the notional interest rate is based on the risk free interest rate determined by 

government bonds, the notional interest rate has already incorporated the influence of 

inflation. Therefore no indexation is required. On the other hand, governments that introduce 

the principle of notional interest have to take into account the expectation of lower income in 

case no higher tax rate is imposed. Application of notional interest reduces the taxable basis 

of the companies and ultimately cuts down income for the governments. Whenever 

government does not want to cut back on its income, it needs to raise the tax rate. A final 

remark is the fact that when dividends and interests are not taxed equally, the advantage of 

neutrality of the financing policy goes lost. Different countries including Croatia, Italy, 

Austria and Brazil, already introduced some form of the ACE system (Klemm, 2007). In 

2006, Belgium introduces the notional interest deduction on equity. 

 

IV. Literature overview 

Different literature discusses the existence of an optimal capital structure and the 

eventual tax effects related to this search.  

 

The seminal irrelevance theorem of Modigliani and Miller (M&M, 1958) is generally 

accepted as the basis for research in capital structure and dividend decisions. M&M examine 

the influence of financing decisions and dividend policies on the value of the company and 

show that the capital structure has no influence on the value of a company in perfect capital 

markets. M&M argue that the value of the firm equals the present value of all present and 

future operating cash flows. As long as the company generates enough cash flow to 

eventually repay the interests and the liabilities, the amount of debt in the company is 

irrelevant. The validity of the theorems depends on the following assumptions: (1) no taxes 
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(nor personal nor corporate), (2) no transactions costs, (3) symmetric information, (4) 

complete contracting and (5) complete markets.  

 

In their correction paper, M&M (1963) introduce the corporate tax in their model. 

Because interests are deductible for the company, debt financing leads to a tax advantage for 

the company. Consequently adding debt causes a higher firm value. The added value of debt 

financing to a firm without debt equals (Tc   D) or 

 Vwith debt = Vwithout debt + (Tc   D) 

where V stands for the value of the company, Tc denotes the corporate tax rate and D 

represents the market value of debt capital. In this model, V is computed as the present value 

of the operating cash flows. The assumptions to validate the formula are: (1) debt is perpetual, 

(2) interest is effectively tax-deductible (earnings are nonnegative), (3) there are no other 

costs of debt, and (4) no information about earnings prospects is communicated by the use of 

debt. M&M conclude that there is an advantage to debt financing in perfect capital markets 

(taxes notwithstanding).  

 

Miller (1977) continues the previous model of M&M (1963) and incorporates the 

personal taxes on dividends and interests. This market equilibrium model assumes that the 

personal tax rate on income of equity equals zero (Tpe = 0). If the personal tax rate on debt 

(Tpd) equals the corporate tax rate (Tc), then the choice between equity or debt financing is 

neutral. This is due to the fact that at the corporate tax level interest is deductible while 

income of equity is not, whereas at the personal tax level interest is taxed at Tc and the tax rate 

of income of equity equals zero, so there is no longer an advantage to debt financing. As a 

matter of fact, in such a world the personal tax disadvantage of interest combined with the 

corporate tax advantage of interest leads to an indifference attitude towards financing with 

debt or with equity. However, on the capital market, different investors each have their own 

personal tax rate. Investors with low (or even zero) personal tax rates prefer investments in 

debt capital. In that case, Tc > Tpd, which means that (1-Tc) < (1-Tpd). On the other hand, 

investors with high personal tax rates prefer investments in equity because Tc < Tpd meaning 

that (1-Tc) > (1-Tpd). Whenever the capital market is characterized by an excess of investors 

with low personal tax rates, companies will be inclined to increase the debt capital to attract 

this clientele. From the moment the personal tax rate of these investors equals the corporate 

tax rate (Tc = Tpd), further emission of debt capital is useless. At this point, the market for 

equity and debt capital reaches equilibrium so the financing decision is irrelevant. Thus, for 
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each company an optimal capital structure can be found, depending on the marginal tax rates 

of the different clienteles the company wants to attract and on the amounts the investors want 

to invest. Companies should issue sufficient debt capital to satisfy the total demand of 

investors in the situation Tc > Tpd. In case of an increase (or decrease) of the corporate tax rate 

(Tc) compared to the personal tax rate on interests (Tpd), a new equilibrium would be 

constituted. Identical proportional changes, however, in Tc and Tpd do not influence the 

current equilibrium. Changes in capital structure do not lead to any tax advantage in situations 

of equilibrium. The following formula determines the present value of the tax advantage of 

income of debt accounting for the corporate as well as the personal tax. 

PVtax advantage = 
    

 
D

T1

T1T1
1

pd

pec













  

 PVtax advantage = present value of the tax advantage 

D = market value of debt capital 

As M&M measure the value of a company as the present value of all present and 

future operating cash flows, the before mentioned formula of the value of a company can now 

be adjusted as follows. 

V = Vwithout debt financing + PVtax advantage 

V = Vwithout debt financing + 
    

 
D

T1

T1T1
1

pd

pec













  

  V = total value of company 

  Vwithout debt financing = value of company without debt financing 

 

DeAngelo and Masulis (1980) continue Miller’s work and incorporate non-debt tax 

shields such as depreciations and amortizations. Next to the tax deduction of interests (cf. 

supra), the company can deduct non-debt tax shields from the profit of the company. The 

more non-debt tax shields the company uses, the less profit remains to deduct the interests. By 

consequence the company needs to make a trade-off between the interests and the non-debt 

tax shields. DeAngelo and Masulis take corporate as well as personal taxes into account. As a 

constantly expected marginal tax loss is associated with personal taxes, while due to the 

existence of other tax shields the marginal tax benefit in corporate taxes is declining, an 

optimal capital structure exists for each company. The optimum is reached when this tax loss 

and tax benefit are equal. Hence the non-debt tax shields are a possible substitute for the 

interests as a tax advantage (substitution effect). 
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V. Characterizing Graham’s method 

Graham simulates interest deduction benefit functions and estimates the tax-reducing 

value of each incremental dollar of interest expense.  

 

The calculation of the MTR is best demonstrated by a numerical example illustrated in 

Table 1 and Table 2. Period 0 indicates the current period; period 1 refers to next year, etc. 

The statutory corporate income tax (t) is 35%. Tax-loss carryforwards (TLCFs) indicate the 

losses from previous periods that are available to the firm to deduct from the current and/or 

future profits to lower the tax liability. In Graham’s examples, TLCFs are limited up to 20 

years while Belgium has no time limit to the application of TLCFs. Next to TLCFs, Graham 

incorporates tax-loss carrybacks (TLCBs) in the examples. TLCBs allow the firm to carry 

losses back retroactively to receive a refund for taxes paid in the previous years. Graham’s 

examples carry the losses back for a maximum of two years. In Belgium TLCBs do not even 

exist.  

 

Graham uses the simulation technique developed by Shevlin (1990), who defined 

following random walk with drift model:  

TIjt = j + TIjt-1 + jt.  

In this model taxable income (TIjt) of the firm j is determined by a drift term (j), taxable 

income of the previous period (TIjt-1) and an error term (jt). The drift term (j) is equal to 

TIjt - TIjt-1. The error term (jt) is generated by a normal distribution with mean zero and 

variance equals the historical variance of TIj.  

 

The first step in simulating a MTR consists in calculating the mean and variance of the 

historical change in ‘earnings before interest, TLCFs, and taxes’ (EBIT) of successive time 

periods. The second step uses this calculated mean and variance to generate random draws 

(based on a normal distribution), to forecast the EBIT. This model is the so-called pseudo 

random walk with drift model as the drift is constrained to be nonnegative:  

EBITit = µi + it , 

where EBITit is the difference in earnings of the firm i, µi  is the maximum of the mean of 

EBITit and zero, and it is distributed normally with mean zero and variance equal to that of 

EBITit (Graham, 1996b). 
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There are many different possible forecasts of the firm’s EBIT for each time period. 

Line 1 of the tables shows one possible simulation of the EBIT. The third step is to calculate 

the present values of the tax liabilities and the application of TLCFs and TLCBs for each time 

period on the basis of the forecasted earnings collected in the second step (using a discount 

rate of 10%) (panel A in Table 1). The fourth step adds $1 to the EBIT in period 0 (panel B in 

Table 1). Again the present values of the tax liabilities are calculated for each time period. 

The MTR of earnings is the ratio of, on the one hand the difference between the sum of the 

present values of the tax liabilities in the fourth step (panel B) and the sum of the present 

values of the tax liabilities in the third step (panel A), and on the other hand the incremental 

earnings of $1 in panel B.  

 

The MTR of earnings is the change in the present value of the tax liability on adding $1 extra 

earnings in time period 0. 

Nor in panel A, neither in panel B of Table 1, there are interest deductions. Panel B 

and panel C have $1 extra of EBIT in period 0 compared to panel A. In panel C of Table 1 the 

firm has a tax benefit of $1 of interest deduction. The present values of the tax liabilities of 

panel C are again calculated at 10% discount rate. The sum of these present values diminished 

by the sum of the present values of the tax liabilities in panel B, is divided by the incremental 

value of $1 of interest deduction in period 0, to obtain the MTR of interest. The MTR of 

interest is the change in the present value of the tax liability on the incremental interest 

deduction of $1 in period 0.  

 

Table 1 results two times in an MTR of 35%. This indicates that the increase of the earnings 

and the interest deduction both in period 0, increase the firm value with (t   $1). 
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Table 1: Example of Graham’s method 

 

Source: Graham, J.R., 2001, Estimating the Tax Benefits of Debt, Journal of Applied Corporate Finance, 

vol. 14 n° 1, 45. 

 

Table 2 experiments by adding incremental interest deductions. Panel A of Table 2 

adds one further dollar of interest deduction in period 0 to panel C of Table 1. The MTR of 

interest is the change in the present value of the tax liability on the incremental interest 

deduction of $1 in period 0, given that the firm already has $1 of interest deduction in 

period 0. This time the MTR of interest is lower than t. The marginal benefit of using the 

second dollar of interest in period 0 is $0.32 in panel A of Table 2 instead of $0.35 in Table 1. 

The reason for this lower benefit is that there is not sufficient profit in period 0 to cover the 

TLCBs completely in period 0. Consequently, tax reductions are realized in a later period. 

This results in a lower present value benefit of the tax-loss deduction. 

Panel B of Table 2 adds a third dollar of interest deduction. Because of the larger 

amount of interest deduction, the taxable income is only $2 in period 0. The possible amount 

of TLCBs in period 1 is limited to $2. This results in a TLCF available for future use of $2 in 

period 1. These TLCFs are deducted only in period 2 from the taxable income. Because 
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TLCFs and TLCBs are realized in later time periods than in the situations described above, 

the present value benefit of the incremental interest deductions is declining. In panel B of 

Table 2 the MTR of interest is decreased until 31% compared to the previous situation of 32% 

with $2 interest deduction in panel A of Table 2. 

 

Table 2: Example of Graham’s method (continued) 

 

Source: Graham, J.R., 2001, Estimating the Tax Benefits of Debt, Journal of Applied Corporate Finance, 

vol. 14 n° 1, 46. 

 

Panel C of Table 2 deducts $4 of interest in period 0. As a result the taxable income in 

period 0 is $1. The taxes paid on this amount are refunded by a TLCB in the next period. As 

taxes are only paid in period 0 and taking TLCBs and TLCFs into account, the sum of the 

present value of the tax liabilities is reduced to $0.03 in panel C of Table 2.  

A fifth dollar of interest deduction would lead to a taxable income of $0 and as a result 

no taxes would be paid in period 0. When continuing this exercise, the losses seem to cover 
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the future income completely so that eventually the sum of the present value of the tax 

liabilities is zero. The MTR of interest results in 3%. 

Every incremental dollar of interest deduction in period 0, given that the firm already 

has $5 of interest deduction in period 0, would produce no value and is worthless. The 

marginal tax benefit of the incremental dollar of interest deduction is zero. 

 

Graham concludes his exercise by stating that the incremental value of an extra dollar 

of interest deduction is equal to the MTR appropriate for that dollar. A firm can reduce its 

effective MTR by taking on additional debt. Figure 1 shows that the marginal tax benefit 

curve is declining and that therefore the marginal benefit of the incremental dollars of interest 

decreases as more interest is deducted. Eventually there is no added value to deducting more 

than $5 of interest in period 0. 

 

Figure 1: Marginal benefit curves measuring the tax benefit of interest deductions 

 

Source: Graham, J.R., 2001, Estimating the Tax Benefits of Debt, Journal of Applied Corporate Finance, 

vol. 14 n° 1, 48. 

 

Graham goes through 50 simulations for future income per firm to calculate the 

various expected marginal tax benefits. Per level of interest deduction, per year and per firm 

Graham computes the average of the marginal tax benefits. The result is the marginal benefit 

function for each firm, as illustrated for the firms Aaron Rents (1991), ALC Communications 

(1991) and Microsoft (1990) in Figure 2. In the last stage, Graham introduces a concept that 

he labels ‘kink’. Kink is the amount by which interest deductions can be multiplied before the 

incremental value of debt financing begins to decline. To compute kink, one should divide the 

amount of interest deduction at which the curve starts to decline through the amount of the 

actual interest deduction. Graphically kink is the point at which the benefit function begins to 

slope downwards, expressed in proportion of actual interest deduction. 
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Figure 2: Marginal benefit functions for three firms 

 

Source: Graham, J.R., 2001, Estimating the Tax Benefits of Debt, Journal of Applied Corporate Finance, 

vol. 14 n° 1, 49. 

 

In Figure 2 vertical lines indicate the current amount of interest the company deducts; 

for example panel A of Figure 2 shows that ALC Communications has an actual interest 

deduction of almost $18 million. The marginal benefit function of ALC Communications 

stays flat until it reaches the level of approximately $11 million of interest deduction. When 

adding more interest the curve starts to decline. The kink of ALC Communications was 

assessed around 0.6 (or $11 million/$18 million) in 1991. At 60% of the current interest 

deductions, the benefit function of ALC Communications starts downward sloping. Panel A 

in figure 2 shows that the same calculations are performed for the company Aaron Rents. The 

horizontal line which indicates the actual level of interest in the company is situated at 

approximately $2 million of interest. In this company the curve begins to decline at 

$3.2 million of interest. The kink in Aaron Rents is much higher than in ALC 

Communications, namely 1.6, and indicates that ALC Communications is potentially more 

aggressive in its debt policy than Aaron Rents. 

Panel B of Figure 2 indicates that Microsoft performs an even more conservative debt policy 

than Aaron Rents. Graham allows a maximum kink of 8 for computational reasons.  
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The tax benefit of debt equals approximately 9-10% of the firm value estimated during 

1980-1994. The tax benefit is lower when considering personal taxes: approximately 7-8% 

(Graham 2003). Only when deductions (of interest or NDTSs) can possibly affect MTR, debt 

decisions should be considered. The MTR’s upper bound is the top statutory rate and the 

lower bound is 0%. For unprofitable firms, the MTR is or is close to zero. Modest profitable 

firms are likely to be influenced by the deductions of existing interests and of NDTSs and this 

implies an MTR below the top statutory tax rate. The MTR of highly profitable firms is most 

of the time nearly below the top statutory tax rate and is merely sufficiently affected by 

NDTSs and interest deductions when the deductible amounts are proportionally very large. 

 

VI. Methodology 

A. Sample frame 

As the notional interest deduction is allowed for companies who are established in 

Belgium, the population of this research contains all companies with a Belgian establishment. 

The analysis of this paper requires firm level data. The database Belfirst (Financial Reports 

and Statistics on Belgian and Luxembourg Companies) collects information of annual 

financial accounts on (almost) the entire population. Belfirst contains information about 

540,000 companies who submit their financial statements according to Belgian law.  

We require firms to be listed on Euronext Brussels and more specifically Bel20. Bel20 is the 

benchmark stock market index of Euronext Brussels consisting of 20 companies. 

Consequently the findings cannot be generalised to companies located in other countries or to 

unquoted companies (external validity). 

Firms in the financial sector and holding companies are excluded due to the specific 

accounting rules applying to these companies. This reduces the sample size to 13 companies. 

Furthermore, the company Nyrstar is excluded because of the unavailability of financial 

information for the reason that Nyrstar was only formed in August 2007. Table 3 represents 

the reduction process in more detail. 

The remaining 12 companies are ranked on basis of their return on assets (ROA). The 

ROA is calculated as net income divided by total assets. This ratio gives an indication of how 
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profitable a company is relative to its total assets. The ratios are collected from a specialized 

financial website
2
.  

 

Table 3: Sample size 

Bel20 (large capitalization companies)           20 

 - financial sector companies (Dexia, Fortis, KBC, Cofinimmo)          -        4 

 - holding companies (Ackermans & Van Haaren, GLB, NPM)          -        3 

 - company without available information (Nyrstar)                                  -        1  

 

Sample size               12 companies 

 

Next, we select a sample of seven companies: three companies with the highest ROA: 

Mobistar (39.4%), Colruyt (18.9%), Belgacom (18.5%) and four companies with the lowest 

ROA: Bekaert (7.3%), Umicore (5.5%), UCB (4.5%) and Agfa-Gevaert (1.7%). For the seven 

selected companies, calculations are made as described in the next section. 

 

The time period used as a basis for the calculations is January 1
st
 1998 until December 

31
st
 2006. The method of Graham, developed by Shevlin, is used to transform the gathered 

EBITs into forecasted EBITs of seven future subsequent years. 

B. Method of analysis 

The challenge of this paper is to find a way to assess the influence of the notional 

interest deduction on the effective marginal tax rate of the company. We want to remodel 

Grahams method into a model that takes the notional interest deduction into account. The 

corporate tax rate used for these calculations is 33.99%. 

1. First attempt 

In order to develop a method to compute the MTR, accounting for the notional interest 

deduction, we gathered data on the company Bekaert. 

 

In the adjustment of Graham’s method, the first step is the selection of the EBITs of 

eight successive years. However, Belfirst uses the term 'operating P/L' to denote EBIT. These 

                                                 
2
 De Tijd: Euronext Brussels BEL20, URL: <http://www.tijd.be>, (15/03/2008). 

http://www.tijd.be/


 16 

terms can be seen as synonyms. Next, we calculate the differences in the eight EBITs. 

Afterwards, the variance, the standard deviation and the mean of the seven differences are 

calculated, which leads to the amounts in Table 4. 

 

Table 4: Bekaert: Differences in EBITs, variance, standard deviation and mean 

Differences in EBIT (000 EUR)           

 ∆ 2006-2005 ∆ 2005-2004 ∆ 2004-2003 ∆ 2003-2002 ∆ 2002-2001 ∆ 2001-2000 ∆ 2000-1999 

∆ EBIT 26,189 -14,352 25,165 2,662 9,497 -25,617 4,833 

 

variance 316,685,273.7 

standard deviation 17,795.65322 

mean 1,153.777778 

 

The test of normality shows that the differences are normally distributed (p-

value=0,699). As a consequence, the forecasts of the differences can be simulated using the 

normal distribution function in the statistical programme SPSS.  

 

In the second step, SPSS delivers 50 simulations with seven yearly differences in 

EBITs per simulation. Next, we calculate 50 different scenarios, following the formula 

EBITit = EBITit-1 + it 

In the formula, EBITit stands for the EBIT at period t of firm i. EBITit-1 is the EBIT at 

a previous time period of firm i and it is the drift term. The applied formula differs from 

Graham’s method concerning this drift term. The drift term is allowed to be positive or 

negative contrary to the pseudo-random walk with drift model where the drift term is 

constrained to be nonnegative. The forecasted EBIT in each first period consists of the sum of 

the EBIT in the year 2006 (which is 47.895 mln EUR) and the simulated difference. Each 

subsequent forecasted EBIT is computed by the sum of the previous forecasted EBIT and the 

simulated difference. The result of the second step provides with 50 simulations and each 

simulation consists of seven successive years forecasted EBITs. These simulations proxy for 

the managerial expectations for the next 7 periods to come. 

 

The third step assesses the amounts of interest and notional interest that will be 

deducted in the next steps. The total assets of Bekaert value 1.892 mln EUR. Table 5 shows 

the division of these assets in deciles of equity and debt, in percentages and in absolute 

amounts. The division into deciles is hypothetical and the actual debt-to-assets ratio of the 
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firm can vary from 0% till 100%, which is not quite realistic. Most companies are limited in 

the flexibility to change their financing mix, at least in the short term. An example can be 

pension schemes, whereas the company is obliged to follow local legislation on the one hand 

and is dependent on expected future pension benefits on the other hand.  

The notional interest rate used in Table 5 to calculate the notional interest is legally 

determined at 3.442% for the year 2006. The interest rate to compute the interest in Table 5 is 

5.61% and this is the effective interest rate of Bekaert in 2006. It is determined by the coupon 

rate of the last obligation loan issued by Bekaert. 

 

Table 5: Bekaert: Distribution of total assets in deciles 

in % in 000 EUR 

Equity Debt Equity Debt Notional interest Interest 

0% 100% 0 1,892,973 0 106,196 

10% 90% 189,297 1,703,676 6,516 95,576 

20% 80% 378,595 1,514,378 13,031 84,957 

30% 70% 567,892 1,325,081 19,547 74,337 

40% 60% 757,189 1,135,784 26,062 63,717 

50% 50% 946,487 946,487 32,578 53,098 

60% 40% 1,135,784 757,189 39,094 42,478 

70% 30% 1,325,081 567,892 45,609 31,859 

80% 20% 1,514,378 378,595 52,125 21,239 

90% 10% 1,703,676 189,297 58,641 10,620 

100% 0% 1,892,973 0 65,156 0 

 

In the fourth step, the MTRs are calculated for each of the 50 simulations without the 

notional interest deduction. The calculations made in this step are similar to the ones Graham 

made, as was explained in Section V. Next, we adjust Graham’s method. In the first panel of 

each simulation, no interest (nor notional interest deduction) is deducted from the EBIT to 

obtain the sum of the present values of the tax liabilities. Likewise, the second panel of each 

simulation deducts neither interest nor notional interest because the starting-point here is also 

100% of equity (or 0% debt). The difference between those two panels is that the EBIT in the 

second panel increases with 1,000 EUR in comparison with the first panel.
3
 Graham adds $1 

of interest deduction to each incremental panel, while this practice does not really comply 

                                                 
3
 Marginal taxes are calculated by adding 1,000 EUR because that is the units of measure of the database 

Belfirst.  



 18 

with a realistic situation in which the amount of interest deduction depends on the amount of 

debt the company uses. When trying to approximate a more realistic scenario, our method 

used here, assesses the marginal tax benefits by changing the proportion of debt every time 

with 10%. In every following panel of each simulation, the company is financed with 10% 

less equity and 10% more debt. Table 5 shows the corresponding interest amounts deducted in 

each period 0 of each simulation. Continuing the calculations, at the end of the panels of each 

of the 50 simulations the MTRs are computed by taking the arithmetic average for each panel. 

The MTR is in fact the marginal tax benefit expressed in percentages. 

 

In the fifth step, the mean of the corresponding marginal tax rates (or the marginal tax 

benefits in percentages) without notional interest is calculated and the results are shown in 

Table 6. Figure 3 shows a downward sloping curve which is consistent with Grahams 

findings. The current debt-to-assets ratio of Bekaert is 26.84%, which is indicated by the 

vertical line in Figure 3. 

 

Table 6: Bekaert: Mean marginal tax benefits in first attempt in % without and with notional interest 

 Marginal tax benefit in % 

Debt-to-assets 

ratio without notional interest with notional interest 

0% 33.99% 10.83% 

10% 33.99% -28.63% 

20% 33.99% -32.22% 

30% 33.76% -40.56% 

40% 32.97% -45.46% 

50% 32.29% -53.67% 

60% 31.10% -58.53% 

70% 30.60% -65.31% 

80% 29.88% -72.44% 

90% 29.46% -74.52% 

100% 28.67% -42% 

 

The sixth step makes the same calculations as done in the fourth step and Table 2, but 

this time with notional interest deductions. Where interests are only deducted in period 0, 

notional interest deductions are inserted in each period with positive earnings after interest 

deduction. The notional interests can be carried forward for maximum seven years. Finally, 

the MTRs are calculated by taking the difference of the sum of the present values of the taxes 
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of the current panel with this value in the previous panel within one simulation, divided by the 

incremental deducted interest, which is equivalent with 10% more debt, in the current panel 

compared with the previous panel. 

 

Figure 3: Marginal tax benefit curve measuring the tax benefit of interest deductions of Bekaert 
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The seventh step is similar to step five, except for the notional interest deductions. 

Again, the mean marginal tax benefits are calculated in percentages with accounting for the 

notional interest. As the last column of Table 6 indicates, from 10% of debt on, the tax 

benefits are negative. This would mean that there is no benefit at all related to the notional 

interest deduction. The tax liabilities are often very low or even non-existent and the 

deductible interests are increasing according to the diminishing equity. Whenever the firm has 

a positive TI, the amounts of interest and NI are mostly sufficiently high to cover the TI, often 

resulting in losses. By consequence, in case of losses no taxes must be paid and the MTR is 

zero. MTR appears negative in certain circumstances, as Table 6 illustrates. In period 4, 5 and 

6 of panel g of Figure 4, earnings before taxes are positive and taxes are paid. The sum of the 

PV of the tax liabilities is –9.176 mln EUR. In panel h, taxes must be paid from period 3 until 

period 6 and the sum of the PV of the tax liabilities is –18.368 mln EUR. This means that 
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more taxes are paid in panel h where the firm finances with less equity (40%). More interest 

deduction as a result of financing with more debt, does not lead to a tax benefit in this 

situation.  

 

Figure 4: Extract of Bekaert calculations in first attempt 

 

While the interest is deducted in period 0, the notional interest is instead deducted in 

every period of the panels. This fact is the most essential reason why this negative result is 

obtained. The lower amount of interest deduction in period 0 in panel h does not pose major 

influence on the MTR. Because panel h finances with 10% less equity than panel g does, the 

deductible amount of notional interest is lower in every period of panel h than in panel g. 

These lower notional interest deductions lead to higher tax liabilities. Comparing the sum of 

the PV of the tax liabilities learns that a higher interest amount does not provide a marginal 

tax benefit in this case. As it is unrealistic that the notional interest deduction would actually 

punish companies who take on less debt, it seems that this way of Grahams’ method is 

incorrect for the application of the notional interest deduction. Figure 5 is the graphical 

reproduction of this first attempt.  
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Figure 5: Marginal tax benefit curves in first attempt of Bekaert 
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2. Second attempt 

Our second attempt to create an optimal model to assess the impact of the notional 

interest on the MTR does not differ much from the previous version. Only the sixth step 

differs. In the prior effort, the notional interest can be deducted in each year of each panel, 

whereas in the second attempt the amount of the notional interest can merely be deducted in 

period 0 of each panel. Surely, as the law on the notional interest prescribes, non-deducted 

notional interest in the current period is available for deduction in a future period until seven 

years. In Table 7, the marginal tax benefits of this second approach demonstrate that a major 

difference can already be announced compared to the previous method. Apparently, we are no 

longer dealing with negative mean marginal tax benefits as the downward sloping curve with 

notional interest in Figure 6 indicates.  
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Table 7: Bekaert: Mean marginal tax benefits in second attempt in % without and with notional interest 

 Marginal tax benefit in % 

Debt-to-assets Without notional interest With notional interest 

ratio  First attempt Second attempt 

0% 33.99% 10.83% 30.71% 

10% 33.99% -28.63% 11.85% 

20% 33.99% -32.22% 11.80% 

30% 33.76% -40.56% 11.78% 

40% 32.97% -45.46% 11.47% 

50% 32.29% -53.67% 11.41% 

60% 31.10% -58.53% 11.38% 

70% 30.60% -65.31% 11.37% 

80% 29.88% -72.44% 11.25% 

90% 29.46% -74.52% 11.06% 

100% 28.67% -42% 11% 

 

 

Figure 6: Marginal tax benefits curves in second attempt of Bekaert 
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3. Suitable method 

To approximate reality as close as possible, we leave the restriction behind to allow 

deduction of interest and/or notional interest only in the first period (period 0). As mentioned 

above, the amount of debt the firm holds is divided in deciles starting from 100% to 0% of 

equity financing. Thus far, nothing changed in this method. Prior methods limit (notional) 

interest deductions to the first year (period 0). Aiming at a more realistic scenario, (notional) 

interest deductions are no longer limited in time and instead can be deducted in each period of 

each panel according to the current debt-to-assets ratio. Figure 7 is consistent with Graham’s 

experiences because of the downward sloping curves. The only difference with Graham’s 

method is that deductions hold for seven years while Graham’s method restricts these to the 

first year. Furthermore, this means that this appropriate method does not only differ in the 

calculation with NI but also in the calculation without NI compared to prior methods. 

Decrease of the curves appears from the moment more debt is added. 

The model is valid under the assumption that realized profits after taxes are held in the 

company. The consequence is that the total assets increase and that the model should deal 

with the increased total assets to continue its calculations of the NI. Similarly, losses after 

taxes are assumed to be carried forward to a future period in time. 

 

Figure 7: Marginal tax benefit curves in suitable method of Bekaert 
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Kink cannot be computed in this type of method due to the fact that incremental debt 

always leads immediately to a decline of the marginal benefit. Figure 8 is an extract from 

Bekaert’s calculations using the suitable method with NI. In panel b, the firm finances with 

100% of equity, so that no interests are deducted from the EBIT. Notional interest is 

computed as a percentage (3.442%) of the equity in the company and in case the deductible 

notional interest exceeds the EBIT, the remainder is available for future use until seven years. 

Panel c deducts both notional interest on equity and interest on debt because the debt-to-assets 

ratio is 10%. Interest is calculated against the effective interest rate of the company. 

Multiplying the interest rate and the amount of debt in the firm gives the amount of deductible 

interest. Further steps remain equal with prior efforts.  

 

Figure 8: Extract of Bekaert calculations in suitable method 

 

 

Without NI, the debt ratio has a larger effect on the MTR. The difference in MTR 

between financing without debt and completely debt financing is bigger without NI than it is 

with NI (cf. Table 8). The trade-off between NI deduction and interest deduction in the 

situation with NI provides a more slowly decrease of the marginal tax benefit curve 
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(substitution effect). The deductible NI is mostly high enough so that often no taxes must be 

paid or the payable taxes are a limited amount. 

 

Table 8: Marginal tax benefits in % of Bekaert 

 Marginal tax benefits in % 

Debt-to-assets ratio Without NI With NI 

0% 33.99% 10.37% 

10% 27.22% 2.94% 

20% 26.45% 2.74% 

30% 24.37% 2.26% 

40% 21.04% 1.67% 

50% 17.59% 1.35% 

60% 13.53% 1.18% 

70% 9.29% 0.99% 

80% 6.06% 0.69% 

90% 3.48% 0.55% 

100% 1.61% 0.50% 

 

C. Results 

Below the results are presented of the top-three and the bottom-three companies 

scoring on ROA. Bekaert’s results were already explained in chapter B of section VI. 

1. Top-three ROA 

a. Mobistar 

Figure 9 presents the marginal benefit curves of Mobistar. The kink from 0% debt 

until 10% debt reflects the transition of the change of adding 1,000 EUR of earnings into the 

change of 10% incremental debt financing. The change into 10% debt financing makes both 

curves decline, although the decrease is strikingly more drastic with NI. 
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Figure 9: Marginal tax benefit curves of Mobistar 
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The EBITs of Mobistar are much bigger than the (notional) interest deductions, so that 

the earnings before taxes are always positive and no TLCFs can be applied. Whenever no 

TLCFs can be deducted, the MTRs of the panel from 90% equity until the panel of 0% equity 

remain the same. This is the main reason for the flat curves as shown in Figure 9. Substitution 

of NI deduction through interest deduction provides the same benefit until the last decile, 

where there is no more notional interest deduction, as the company is 100% debt financed. 

Due to the reason that the interest deduction over the seven year period in the panel of 100% 

of debt financing, is smaller than the sum of interest and notional interest deduction of the 

previous panel, the curve decreases very strong. There is no longer a marginal tax benefit but 

instead a marginal tax disadvantage.   
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b. Colruyt 

Colruyt’s curve in Figure 10 has the same remarkable trend as Mobistar’s curve. 

Colruyt is currently just financing with more debt (81.86%) than Mobistar (56.62%) does. 

 

Figure 10: Marginal tax benefit curves of Colruyt  
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c. Belgacom 

The Belgacom curves are not flat but slowly downward sloping caused by some TLCF 

deductions in the calculations. More generally, TLCF deductions cause a decrease in the 

marginal tax benefit because benefits are obtained in a later period which means that TLCFs 

have to be discounted. 

 

Figure 11: Marginal tax benefit curves of Belgacom 
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2. Bottom-three ROA 

a. Umicore 

Obviously, the different intercepts with the vertical axis of the graphs of Umicore 

compared to the other firms in the sample are worth mentioning. Umicore’s curves starting 

points at 0% of debt financing are much lower because the firm is dealing with low or 

negative EBITs resulting in lower MTRs. The curve without NI is decreasing from 21.3% 

marginal tax benefit at 0% of debt financing until 1.41% marginal tax benefit at 100% of debt 

financing. The curve with NI starts with 4.64% at 0% of debt and ends with 0.36% of debt 

financing. Although the starting points are very different, the curves itself are similar to the 
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curves above. The company deals with losses so when there is a positive result before taxes, 

TLCFs can often be deducted. This explains the slightly downward sloping curve with NI. 

 

Figure 12: Marginal tax benefit curves of Umicore 
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b. UCB 

Without NI many available previous losses can be deducted from the ‘earnings before 

TLCFs and before taxes’ in a future period. These deducted TLCFs cause a decline in MTRs. 

Even without NI, interest deductions always exceed the EBITs from the moment UCB 

finances with 80% of debt. Result is that no taxes need to be paid and MTRs equal zero (cf. 

Table 9). Interest deductions are almost every time sufficient to pay no taxes. When adding 

NI deductions to the model, there are no payable taxes at all and eventually all MTRs equal 

zero. The reason is that the deductions of interest and NI are always exceeding the 

corresponding EBITs. 
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Figure 13: Marginal tax benefit curves of UCB  
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Table 9: Marginal tax benefits in % of UCB 

 Marginal tax benefit in % UCB 

Debt-to-assets ratio Without NI With NI 

0% 23.12% 0.00% 

10% 13.26% 0.00% 

20% 9.63% 0.00% 

30% 5.87% 0.00% 

40% 4.03% 0.00% 

50% 2.60% 0.00% 

60% 0.68% 0.00% 

70% 0.03% 0.00% 

80% 0.00% 0.00% 

90% 0.00% 0.00% 

100% 0.00% 0.00% 

 

c. Agfa-Gevaert 

The curve of Agfa-Gevaert with NI is approximately flat for the same reasons as the 

curves of the firms Colruyt and Mobistar are. The curve without NI is slightly decreasing but 

almost flat because there are rarely TLCFs deducted which lead to lower MTRs. 
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Figure 14: Marginal tax benefit curves of Agfa-Gevaert 
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VII. Conclusion 

This paper investigates the effect of the notional interest deduction on the effective 

marginal tax rate. The notional interest is a fictitious deduction from taxable income, and is 

calculated as a percentage on equity. This deduction should (partially) compensate the firm’s 

fiscal advantage on debt financing.  

Recent theories have investigated why tax advantage of debt financing does not 

motivate firms to enlarge their amount of debt. A possible explanation can be the fact that tax 

benefit from debt financing cannot be obtained when firms do not generate sufficient profits. 

This paper contributes to this research by expanding Graham’s method regarding the marginal 

tax rate. 

Graham (1996) demonstrates how to compute the marginal tax rate. The purpose of his 

method is to be able to value each incremental dollar of interest deduction. The model 

incorporates as well tax-loss carryforwards as tax-loss carrybacks. Two main conclusions can 

be drawn. Firstly, the additional value of an incremental dollar of interest deduction is 

determined by the marginal tax rate appropriate for that dollar. Secondly, the marginal benefit 

of incremental interest deduction decreases when more interest is added, resulting in a 

declining marginal tax benefit function.  
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The main purpose of this paper is to develop a methodology in order to compute the 

effect of the notional interest deduction on the effective marginal tax rate. Graham’s method 

is adjusted with the notional interest deduction. Before obtaining a suitable methodology, we 

first made two attempts. The first attempt is characterized by the notional interest deduction in 

each year of each panel, whereas the interest is only deducted in the first period of each panel. 

Many tax benefits in the first attempt are negative, meaning that the notional interest 

deduction leads to unrealistic negative tax benefits. On the contrary, the second attempt 

merely deducts the notional interests as well as interests in every first period of each panel. 

Non-deductible notional interest in a current period can be carried forward to a future period 

until seven years. The adjustments in the second attempt solve the negative tax benefits, but 

still, the method does not approach realistic measures. Therefore, the suitable methodology 

allows deductions of interest and notional interest in every period of each panel. The suitable 

method differs in the calculation without notional interest and likewise in the calculation with 

notional interest. 

Seven companies, selected on their return on assets, illustrate the method. The return 

on assets ratio measures the profitability of the firm against its total assets. When no tax-loss 

carryforwards can be deducted, the obtained marginal tax functions remain flat. Deduction of 

tax-loss carryforwards makes the marginal tax curves downward sloping.  

 

A first limitation relates to the fact that we allow our drift factor to be negative, which 

differs from Graham’s method. This could impose some constraints concerning the fact that, 

for example in the UCB case there would be less negative EBIT situations which could lead 

to more positive tax benefits. 

A second limitation concerns the fact that a range from 0% till 100% is not quite 

realistic. Most companies are limited in the flexibility to change their financing mix, at least 

in the short run. An example can be pension schemes, whereas on the one hand the company 

is obliged to follow local legislation and on the other hand it depends on expected future 

pension benefits. A more realistic range to change the debt can be for example -25% up to 

+25%, starting from the actual debt-to-assets ratio. However, purpose was to show the effect 

of the ROA on the effective marginal tax rates influenced by incremental notional interest 

deductions. 
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Future research according to this study should focus on the application of the 

developed method on Belgian firms. Financing mix before and after introduction of the NI 

can be compared. Furthermore other effects can be studied, to wit: results can be regarded 

across industries and influence of information asymmetries can be considered. 

 



 V 
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