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Abstract

This paper argues that when corporate tax obligations are variable, a multinational firm has financial flexibility (the option to shift profits to favorable tax regions in every period and lower the global tax liability), and that traditional NPV analyses of foreign projects may not capture the value of this flexibility.  It introduces an options pricing model to value the flexibility that internalizing tax management provides, and offer an adjusted NPV calculation that incorporates this portfolio of options into the investment decision. While national firms may find certain projects unattractive, a multinational firm is shown to acquire projects once they value the flexibility.  Corporate tax rate data is used to compare potential projects in different countries for a US-based MNE.  The paper concludes by discussing the implications of these results for MNEs and governments. 
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“The hope of evading such taxes by smuggling gives frequent occasion to forfeitures and other penalties which entirely ruin the smuggler; a person who no doubt highly blamable for violating the laws of his country, is frequently incapable of violating those of natural justice, and would have been, in every respect, an excellent citizen, had not the laws of his country made that a crime which nature never meant to be so.” 

Adam Smith, 1776

Introduction

The financial system of the multinational enterprise (MNE) has, for a number of years, attracted the attention of academicians, corporate treasurers and accountants, and government officials.  The source of this attention has been the controversy that has been generated by different tax systems around the world, and the MNE’s reaction to these different tax regimes.  There are numerous transactions that are conducted between the parent company and a subsidiary or between subsidiaries.  MNEs can take advantage of the asymmetries that exist between tax policies in different countries, and can design transactions so as to reduce its global tax liability.  For most governments, the issue is whether tax-saving is synonymous with tax-evasion, and if so, how severe the government should be in policing the actions of MNEs.  Articles have been written in the popular press to provide examples of how US-based MNEs have reduced their tax liability in the past, and how the certain corporates are paying the price of being audited by the Internal Revenue Services (IRS).

This situation has created a rich agenda for the research community.
  On a macro level, numerous studies have been conducted to determine the effect of tax rate changes on international capital flows, allocation of real activities and/or tax revenues.  The general notion is that a lowering of the corporate tax rate in a country raises the after-tax rate of return relative to other countries, in turn attracting foreign capital.  However, the results of these studies do not provide a consensus on whether tax rate changes stimulate capital flows.

On the micro level the questions have been more widespread, and the research has been both predictive and empirical.  Horst (1971) demonstrates how an MNE, through an appropriate selection of transfer prices, should maximize the value of a two-country firm in the presence of tariffs and taxes.  This work has been complemented by empirical research that seems to indicate that MNEs resort to profit shifting and attempt to lower their global tax liability (Horst 1976, 1977; Hines 1990; Hines and Rice 1990; Harris et al 1991.)   Lessard (1979) reviews the literature on taxes and MNEs and examines the extent to which real investment and production decisions are affected by the MNE’s ability to transfer profits from high tax jurisdictions to tax havens.  The review reveals that existing research did not show conclusively how real configuration decisions would be impacted by profit shifting opportunities.

Muralidhar (1992a) provides a predictive model that addresses the questions that Lessard (1979) sought to examine.  The paper provides an explanation for foreign direct investment (or the existence of a MNE) that is dependent on the ability of MNEs to arbitrage tax rates around the world.  Muralidhar (1992a) is able to show that if tax regimes around the world are changing and less than perfectly correlated, and multinational firms can shift a small fraction of profits between locations, expected firm value is maximized by investing abroad rather than at home, and diversification by MNEs dominates investor-level diversification.  Such a strong result follows because there is an incomplete external market for trading tax shields and hence the MNE gains a comparative advantage by internalizing tax management.

This paper attempts to fill a void left by existing research.  While it is generally accepted that MNEs can reduce their global tax liability, and that MNEs have financial flexibility no attempt has been made to show how financial flexibility might affect strategic decision-making.  This paper approaches the problem from the perspective of a manger in the corporate treasury department (and/or strategic planning) of a national firm that is considering multinationality, and present a stylized and rigorous method to value the ability of a MNE to internalize tax management.

The textbook approach to evaluating a foreign project would involve calculating the net present value (NPV) of a project’s projected after-tax cash flows
 after accounting for foreign exchange issues.  It has also been suggested that differences in economic and political environments be incorporated into the NPV analysis.
  However, these calculations, unless properly done, ignore the fact that the foreign project now allows the firm to move profits between locations – an opportunity it would not have been afforded if it had continued to invest at home. It is clear that this flexibility is valuable, especially when tax rates around the world are not static or when exchange rate fluctuations affect the taxable status of international business units and when the external market for trading tax shields is non-existent or incomplete.  This paper provides a methodology to value financial flexibility, since traditional NPV rules may not capture the unique relationships that foreign investments have with existing investments.

This paper shows how options pricing models can be used to value financial flexibility and how this valuation should be used in conjunction with simple NPV calculations to determine the value of investing in more than one country.  While volatility in domestic tax regimes can affect the value of projects, this paper specifically shows how co-variation between tax regimes in the host and home country adds value to a project.

Other things being equal, this paper demonstrates how marginal projects may be accepted by foreign investors (and rejected by domestic investors because of a negative NPV) once the value of financial flexibility is included.  In addition, simple comparisons are performed across some developed countries and can conclude that, for US-based MNEs, the value of financial flexibility as a percentage of corrected project value is more significant for projects located in Italy, Germany, Japan or Australia, than it is for projects in the UK or Canada.
  Further, a seemingly counter-intuitive result is achieved that a firm based in the US might find an investment in Italy (high-tax location) to be preferred to an investment in Canada (lower tax location) when pre-tax cash flows are the same in the two countries. 

Section I provides some background information on tax issues and MNEs and introduces the new approach by arguing that flexibility, in the face of future uncertainty, is essentially an option and should be valued as such.  Section II lays out a model to value financial flexibility.  Section III contains the result of sensitivity analyses, and the comparison across developed countries, using the corporate tax rate data of those countries.  Section IV suggests some extensions to this approach and Section V posits policy implications and concludes.

Section I

There are two major systems of taxation: residential and territorial.  Countries that follow the residential system of taxation tax the MNE for global profits earned, but provide tax credits for foreign taxes paid.  Under the territorial system of taxation, countries assess their taxes on the MNE only on local profits earned, and leave the taxation of foreign profits to foreign governments.  While it may seem as if the global tax liability can be reduced only if the system of taxation is territorial, tax-saving is possible even if the system of taxation is residential.

MNEs possess the advantage in dealing with tax authorities because there is an asymmetry of information between what they know and what tax authorities around the world know about the geographical distribution of profits.  This has led to the frequent accusation that MNEs abuse this informational advantage to reduce the tax take of the countries in which it does business.

MNEs have at their disposal a number of ways of lowering their global tax liability, some of them legal and some that border on illegality.  On the one hand, they can shift production activity to favorable tax locations and generate a larger share of global profits in the relatively low tax environment.  However, this method is most effective when management of the MNE uses many plants around the world to service a global market for the products produced.  Shifting production (in turn, profit generation) may not be profitable or feasible if the various subsidiaries of the MNE are catering to local or regional markets.

The point of contention between tax authorities and MNEs has focused not on the shifting of profits through shifting production activity, but on shifting of profits through financial management.  Effective financial management implies that the corporate treasurer in the parent company can select the optimal channel and/or the timing of transactions so as to move profits to the location of choice.
  Examples of such financial transactions include the selection of optimal transfer prices on intra-company goods flows, and optimal royalty, interest and dividend repatriation schedules to take in favorable tax treatment in any one country.  In addition to moving profits from high tax to low tax environments, MNEs can move profits from subsidiaries that are in a tax-paying position to others that are showing tax losses.  While the firm is constrained from changing the terms of intra-company transactions periodically and from transferring all global profits to the most favorable tax location by the laws laid down by the regulatory bodies in the different countries, some tax saving is possible in every period through profit-sharing.

For the purpose of this paper, the legality/illegality of the issues is ignored and focus instead is on how a manager in corporate treasury can go about valuing the flexibility that the financial system of the MNE provides.  MNEs operate in a dynamic environment where business conditions are changing constantly.  The two prospects that are addressed in this paper are the possibility that tax regimes
 in countries are subject to change, and that unanticipated exchange rate changes can affect the taxable status of the subsidiaries of the MNE.  In this environment, having access to the multinational financial system adds value of an organization.  If acquiring a subsidiary in a foreign country allows a firm to coordinate its tax reporting and save on its future tax payments, a valuation of the foreign project must include the expected present value of all future tax-savings on profits earned either at home or abroad.

If tax regimes around the world were static, then valuing financial flexibility would be extremely easy as all multinational firms will shift profits to the country identified as being the lowest tax region, in every period.  When tax regimes are changing and less than perfectly correlated, the firm will still try to shift funds to the lowest tax area, but now no one country will consistently maintain that status.  For example, prior to the Tax Reform Act of 1986 the U.S. would not have been considered a tax haven, but since 1986 the corporate tax rate in the U.S. is lower than that in many other developed countries.

The problem as modeled is very simple.  Assume a two-country world (countries A and B) where the system of taxation in territorial and the tax rates are subject to change in every period.
  The firm has one investment in country A and has to decide whether to invest in country A or country B.  If the firm invests in country B then the Chief Financial Officer (CFO), in every period, observes global profits and the tax rates in the two countries and has to decide whether to move profits from country A to country B or vice versa.  Therefore, the tax saving in every period is equal to the pre-tax profits that are shifted multiplied by the tax rate differential between the high tax rate and the low tax rate.

The essence of this paper is that flexibility is essentially an option.  Since traditional NPV analyses may not capture the benefit that the foreign investment provides, this paper shows how a firm could value financial flexibility by using simple options pricing models.  The firm acquires a portfolio of “put” and “call” options that allows management to decide where to declare a bulk of its global profits only when it invests abroad.  Hence a valuation of a foreign investment opportunity must incorporate the value of this portfolio of options that allow the firm to lower future tax payments.  The total value of all these options, if priced correctly, is the expected present value of all future tax-saving.

The interesting issues relating to American options on stocks are: What is the price of a given option and when is the optimal date to exercise that option?  In order to value options on stocks, the assumption is made that stock price movements over time can be captured by a stochastic process.  For the model of financial flexibility one can ask similar questions, but our interest lies only in valuing the portfolio of options.  As is shown below, the optimal exercise rule in every period is very simple, because the firm acquires options that are European options.

The path of the difference between tax-rates over time is modeled as a stochastic process.  The objective of management is to maximize the value of the firm i.e., the maximize the discounted future global after-tax profits/cash flows.  Given the goal of the firm, one can demonstrate the optimal exercise rule with a simple example.  If the tax rate in A is higher than the tax rate in B, the firm should exercise the option to move profits from A to B, and not exercise the option to move profits from B to A.
  With this exercise rule in mind, and given the time path of tax-rates, one can derive a numerical value for financial flexibility, by determining the value of all the (European) options the firm acquires when it invest in B.

This discussion leads us to the conclusion that the value of a foreign project is the NPV of the after-tax cash flows + Portfolio of Financial Options that allows the firm to reduce the tax liability on either domestic or foreign profits.  Once the investment analysis rule is modified, it is possible to show that there is a benefit to investing abroad when tax rates are dynamic, even if the foreign location is a relatively high tax region.
  In addition, the improved framework can be used to decide between two competing foreign investment opportunities, not only by comparing the after-tax cash flows and the simple NPV, but also by comparing their contribution to global tax saving.

There is some discussion of similar issues in the literature on the value of multinational flexibility.  Lessard and Paddock (1980), in a paper on the benefits of valuing international projects by components argues that there are three distinct components that can be readily identified.  Projects produce cash flows that are fixed by contract (debt equivalents), respond closely to a set of underlying economic forces (equity equivalents), and “respond non-linearly to changes in some underlying cash flows or asset values”
 (option  equivalents).  Kogut (1985) has emphasized that multinational firms have flexibility,  which permits them to hedge against the uncertainty over future exchange rates, competitive moves or government policy.
  Kogut and Kulatilaka (1991) also indicate that the option to lower taxes is valuable, and that “this is of transparent concern to governments”.
  While these papers capture the importance of flexibility,  of the multinational enterprise, none of them explicitly value these options or show the extent to which NPV analyses may fall short of capturing the true value of investing in more than one country, when corporate tax obligations within specific tax jurisdictions are variable.

The key contribution of this paper is to draw on the literature discussing the value of flexibility,  of a MNE and combine it with the emerging literature of the option value of an investment, when investment is irreversible and when business environments are dynamic.
  Muralidhar (1992c) makes an initial stab at the problem of valuing the real flexibility of MNEs; namely, the ability to shift production to the lowest cost location given factor price and exchange rate volatility.
  NPV analyses may ignore the effect of volatility of the international tax environment.  However, an options pricing model is provided to complement the NPV analysis and a valuation is performed to show how investment decisions can be affected by ignoring the value of financial flexibility. 

In the next section a model is provided to value financial flexibility.  

Section II (Valuing Financial Flexibility)

This section demonstrates  how a foreign project, by giving the MNE the option to shift some fraction of profits generated in a high tax region, to a low tax region, adds value over and above that which a static NPV analysis would suggest.  Dynamic tax regimes are used as a way to model volatility and then value financial flexibility and other aspects of financial flexibility are ignored.
  The simple model requires the assumptions outlined below.

Assumptions


A.1.
Assume that there are only two countries: countries A and B.

A.2.
The MNE has two factories, one each in country A and B, and each generates $1 in (real) pre-tax profits in every period.  Assume that this MNE is domiciled in country A with a subsidiary in country B.

A.3.
Outsiders (e.g., government agencies) can only observe global pre-tax profits (in this case $2), and are unable to distinguish the exact contribution of the two plants to total profits.  This is a fair assumption as governments have some difficulty in determining the exact contribution of any one plant to total firm profits.

A.4.
Of the $1 generated by each unit in every period, the MNE has to declare a fraction (1-() of this $1 locally and the remaining fraction ( can be shifted
 to the location of choice costlessly
.

A.5.
The effective marginal tax rate in A is (A (0 ( ( A(1) and the effective marginal tax rate in B is (B (0 ( ( B(1).

A.6.
Let ( = [( A-( B], where |(| = tax saving on ( earned in a high tax region, and assume that fluctuations in ( can be captured by the following stochastic process (Brownian Motion with No Drift): 


d( = (dz








(1)


where dz = ((t)(dt)1/2 is the increment on standard Brownian Motion. ((t) has zero mean and unit standard deviation. E[dz] = 0 and E[(dt)2] = dt, and ( is the instantaneous standard deviation.

A.7.
Assume that changes in tax rates are zero beta (uncorrelated with the market portfolio).  This assumption ensures that all risks are spanned if markets are complete.

A.8.
Goal of management is to maximize the value of the firm.  The value of the firm is the discounted sum of global after-tax cash flows.  Since it is assumed that profits/cash flows are fixed, the goal of the firm can be translated into minimizing tax disbursements.

A.9.
Assume that the firm is risk-neutral.

A.10.
Let r be the real risk-free rate in A, and assume further that r does not change.

A.11.
Assume zero inflation.

A.12.
The system of taxation is territorial.

The Model

If the firm was national (multi-plant, single country) then the value of the firm would be equal to the value of the first investment (factory) plus the value of the second investment.  Using the traditional NPV analysis,  
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= Expected NPV (second investment)
  

where r is the risk-free rate, (A(t) is the tax rate in A in time period t, and I is the sunk cost of investment.

On the other hand, if management locates a factory in both country A and country B, one would expect the value of the foreign investment in B to be given by (3).
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(3)

    t=t1
This would be correct if the firm was forced to report all locally generated profits in the proper tax jurisdiction.  However, it is argued that the true value of the foreign investment = NPV + Value of Portfolio of Call Options + Value of Portfolio of Put Options to allow the MNE to minimize its tax liability.

What are these options?
The tax savings that accrue from shifting a fraction of realized profits in the MNE to a low tax jurisdiction can be valued in the following manner.

When (A>(B, then the tax saving = (((A-(B), because ( of the $1 earned in country A is moved to country B; when (A<(B, then the tax saving = (((B-(A) following a similar argument.  If the marginal tax rate in A follows a stochastic path then in every time period the firm has a “put” option where (A>(B, and a “call” option when (A<(B.

The first is a put option because the firm has the ability to “sell” a fraction ( that would have been taxed at (A for (B (where (B is the pre-determined and (A is stochastic) when (A>(B.  The opposite is true for the call options because the firm has the option to “buy” ( units at (A when (A<(B.

Valuing the Portfolio of Options : F(()
d( = (dz where

( = [( A-( B] = taxes saved on ( when ( A>( B
(>0, implies that tax rates in A are higher than in B and vice-versa.

The objective of the firm is to maximize tax-saving.  Expressing this as a dynamic programming problem, the firm wants to 
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where j ( [-1, +1]

Define F(()
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given that ( follows the stochastic process specified in (1).
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Define V(() = max       Et [(  j(()e-rt dt ] 
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which implies that F(() = (V(().

The Bellman equation for the value of the portfolio of options V(() is

rV = max    {j(() + 
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By Ito’s Lemma, dV = V’d( + 
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Where the prime denotes the derivative with respect to (.

dV = V’(dz + 
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Substituting for (8) in equation (6) one finds that 

rV = max    {j(() + 
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Maximizing with respect to j : set j = 1 if (>0 (declare ( earned at home in country B) and set j = -1 otherwise (declare ( earned in country B at home).

Therefore, the followings needs to be solved
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(11a) is a boundary condition and assume that the value of the option approaches -
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 (which is the value of a perpetuity if (B=() and vice versa for (11d).
  The last condition is included because as (A becomes very large, the probability that the firm declares the profits earned in A locally goes to zero.  Hence the value of the options is a perpetuity discounted by the risk-free rate.  (11b) and (11c) are the continuity and smoothness conditions.
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 and e is the base of the natural logarithm.

From the continuity conditions, at ( = 0 one finds that a1= a1=
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From (5’) one can conclude that
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The value assigned to F(() stems from two facets; namely, the value of transactions conducted presently and the value of future opportunities.  (14a) states that when (A>(B, and assuming (A never changes, the ( earned in A is going to be moved to country B in all future periods and the present value of these transactions = (
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.  However, should ( < 0, management would want to discontinue this practice and the option to stop conducting these transactions = (
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.  (14b) states a similar result except that now ( < 0 and therefore - (
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 > 0, and hence money is flowing from country B to country A.

The discussion above indicates that the corrected value of the foreign investment, ignoring the real flexibility to shift production, is the simple NPV outlined in equation (3), plus the value of the financial options that the foreign investment brings to a parent company domiciled  in country A.  Hence the value of a foreign investment in B, to a parent company in A would be

        (


Et  [ (  e-rt(1-(B) dt ] – e-rt1I + F(().




            
(15)
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Section III

Section III is presented with two sub-sections: A and B.  In Section III A sensitivity analyses are conducted to show how the value of F(() is affected by the parameters and the choice of parameter values.  The model solved above is then used to show how an omission of the value of flexibility leads to an incorrect rejection of a project in a foreign country.  However, MNEs that recognize that the investment abroad adds value to the existing organization are shown to acquire the project that domestic investors in the foreign country reject. In Section III B the model derived above is used to compare the value of financial flexibility (for a US-based MNE) provided by investments in different countries.  Corporate tax rate data for 1984-90 is utilized to show how the valuation of projects in countries like Australia, Canada, Denmark, Germany, Italy, Japan and the UK will be affected by an exclusion of the value of financial flexibility.

Section III A

In this model there are a few key variables: namely, the interest rate, volatility of tax regimes, the fraction of total profits that can be transferred, the tax rate in A and the tax rate in B.  In the tables below the impact of different parameter values on F(() and the possible effect on an NPV calculation is investigated.

For the analysis in Table 1 assume a real interest rate of 3%, ( = 15% and ( = 7%.  The measure of ( was arrived at from corporate tax rate data for the U.S. and the U.K. (1947-80).

From Table 1 one can conclude that: 

· Even if the tax rates in the two countries are equal, F(()>0 (Row 10, column 10).

· As the interest rate rises, F(() declines (Rows 1 – 3).

· F(() increases as the volatility of ( increases (Rows 4 – 8).

· F(() is an increasing function of the absolute value of ( (Rows 8 –11).

· Higher the percentage of the profit that can be transferred to a low tax region, the higher the value of F(() (Rows 12 –15).

F(() is non-zero even if the tax rates are equal because F(() represents the present value of all future tax savings and these rates may not be equal in the future.  Hence, investing today in a foreign location is valuable.  However, if real interest rates increase, then the present value of future tax saving is lower, in turn lowering F(().  Further, a higher ( indicates that the tax rate in a foreign location moves in a fashion that is contrarian to the tax rate changes at home.
  This provides a greater benefit to the MNE, as it diversifies its tax portfolio.  If the investment is made today, the firm is guaranteed a relatively low tax jurisdiction for a large fraction of its global profits, especially if tax rates at home increase.

One is able to conclude that F(() is an increasing function of the absolute value of ( because the firm is able to move profits in both directions (i.e., the firm acquires both put and call options).  Another interesting result from this analysis is that the impact on F(() from changes in ( and from changes in ( differ quite significantly.  As the tax rate in A approaches that of B, the value of F(() falls, making the foreign investment seem less attractive (Rows 8 – 10).  This follows because now profits transferred from B to A are being taxed at a higher rate.  Moreover, it appears that changes in volatility have a greater impact on F((), and a cursory glance of the figures reveals that the elasticity of F with respect to ( is greater than the elasticity of F with respective to (.  This observation may have some policy consequences.

While the selection of I (sunk cost of investment) is arbitrary, Table 1 clearly shows how an investor in country B might not be willing to invest in this project because of its negative NPV (Column 8).  However, a multinational firm sees the project as an integral part of the multinational network and could be willing to sink I to acquire a plant in country B (Column 10).  For a firm domiciled in A, investing in more than one country enhances the value of existing investments and increases firm value, in turn providing justification (in some situations), for the firm to invest in country B.

Section III B 

Corporation income tax rates (which combines national and local tax rates) for the U.S., and a host of developed countries from 1984 to 1990 was obtained for this analysis
.

While the time series is limited, the calculation of the corporate tax rate is consistent for all the countries and, hence, makes the comparison interesting.  The interesting result that is derived is that for MNEs, the co-variability of the foreign tax rate with the home tax rate, may be more important than the individual volatility of the tax rate of the foreign country.

Assume that r = 3%, ( = 15%, (US = 39%
, and that the investment provides $1 of pre-tax cash flows in every year.  Thereafter, examine the contribution to firm value of projects in Australia, Canada, Denmark, Germany, Italy, Japan and the United Kingdom to a U.S.-based MNE.  The comparison is based on data as of 1990, and the summary statistics are provided in Table 2.  Except for the U.S., the countries have been arranged in ascending order of tax rates as of 1990.  

As one can see from Table 3, Row 3, lower tax countries have higher expected present values of after-tax cash flows than high tax countries.  Further, countries like Canada and the United Kingdom have lower measures of volatility vis-à-vis the U.S. (Row 2b) than countries like Denmark or Germany which, in turn, would account for relatively low values of financial flexibility for projects in these countries (Row 4).

There are two interesting comparisons to be made: (i) between Germany and Denmark, and (ii) between Canada and Italy.  Both Germany and Denmark have the same tax rate = 50%.  However, the higher measure of volatility (((( US-(i)) for Denmark (8.4%) as compared to Germany (5.4%) implies that a project in Denmark provides more value from financial flexibility than a similar project in Germany.  Therefore a U.S. domiciled MNE would prefer the investment in Denmark to the investment opportunity in Germany, even though the expected present value of after-tax cash flows are equal.  

A more interesting result is derived from comparing the result of a project in Canada to a similar project in Italy.  The lower tax rate in Canada (44%) vis-à-vis Italy (46%) provides higher after-tax cash flows to the U.S. parent.  However, Canadian tax rates are more correlated with U.S. tax rates (((( US-(C) = 3.3%) than are Italian tax rates (((( US-(i) = 8.4%), and if one includes the value of financial flexibility provided by an investment in these two countries, one finds that the Italian project is preferred to the Canadian project (line 5)!  Hence, the seemingly counter-intuitive result that the American parent should invest in the relatively higher tax location, even though the pre-tax rates of return are the same in the two countries.

These results could be criticized on the grounds that the calculations have ignored the fact that a country with a high measure of volatility may also have a higher average marginal tax rate
 for the period under consideration, in turn, negating the professed value of financial flexibility.  However, from the data provided in Table 2, one can say that the average tax rate for Italy (45%) is less than the average tax rate for Canada (49%).  This is also true for Denmark (49%) and Germany (55%).  

The comparison can be summarized along two dimensions, namely: marginal tax rates in 1990 and correlation (volatility) of foreign tax regimes with the U.S.  As the matrix in Figure 1 shows, a project in a low tax country with a high measure of volatility dominates a similar project in a high tax country with either high or low measures of volatility.  However, a project in a low tax country with a low measure of volatility (highly correlated with movements in tax rates in the U.S.) need not always dominate a project in a relatively high tax country.   

Finally, if one examines the value of financial flexibility as a percentage of total project value (Table 3, Row 6) they can conclude that for countries where the measure of volatility is relatively high (e.g., Australia, Denmark, Italy and Japan) including the value of flexibility for projects in these countries is more significant than it is for projects in Canada and the United Kingdom.  In conclusion, from the data provided, it is clear that excluding the value of financial flexibility from project valuation could cause management to make sub-optimal decisions regarding the acceptance and/or the location of investment.   

Section IV
Since some simplifying assumptions were made to construct the model and arrive at predictive results, one must now consider some extensions to the analysis.  These extensions or modifications focus both on the mathematical techniques used and on the assumptions made to derive the value of F(().

This model is quite robust because it was assumed that a MNE would declare some fraction (1-() of profits locally and shift an exogenously determined fraction ( to a low tax region.  This is not a restrictive assumption and hence makes the model more credible and useful.  The parameter ( can be allowed to take any value depending on the intensity with which the subsidiary’s operations are scrutinized by domestic agencies.  Notice that the strong assumption that was made was that outsiders could observe only global profits and not the contribution of the individual factories to total profits.  This would lead one to believe that governments may invest some of their resources to discern the true profitability of domestic operations, regardless of whether these organizations are parent companies or foreign-owned subsidiaries.  This would impose a cost on the firms, and therefore any costs that are imposed on the firm by this monitoring may need to be included into the final calculation.
  By introducing this cost of being detected into the calculations, we may be forced to determine ( endogenously.

The weak link in the model is the assumption that (A and (B were unbounded rather than bounded by [0,1].  This could be addressed by assuming a different stochastic process and assuming absorbing barriers.  Instead if one assumed reflecting barriers at 0 and 1, the value of the portfolio of options might change significantly.  Alternatively, it could be argued that changes in taxes could be captured by a Poisson Process or a Mean Reverting Process, but then closed-form solutions, like those provided in Section II are not guaranteed and numerical solutions will need to be provided.
  However, the key contribution of this paper is to suggest that the simple NPV rules be re-thought by including the notion of valuing this portfolio of options and hence the simplest model was used to make the point.

This approach abstract from reality by assuming that subsidiaries can be controlled by a CFO of the parent company.  Since managers in subsidiaries have an incentive to report profits locally rather than transfer them to another business unit, the parent company will need to design incentive schemes to encourage managers of subsidiaries in high tax countries to move profits to other locations.  Most MNEs would need to maintain two sets of records – one for the tax authority and one for the “real” profitability that becomes the basis of measuring manager’s performance.

Section III B  provided a comparison between a few developed countries.  However, the measures of volatility that were derived were extracted from a limited sample.  It would be interesting to see whether these measures change dramatically when one extends the time series.  For example, the standard deviation of the difference in tax rates in the U.K. and the U.S. was 6.6% for the 1947-80 period.  This drops considerably to 4.6% when the time series is shortened to 1984-90.  On the other hand, if one believes that data prior to the 1980s may not reflect recent trends in tax policy (e.g., the move towards policy coordination in some countries), then calculating volatility from this data may be acceptable.

Two other extensions to this model would include providing an assessment of the value of flexibility when the tax system is residential and when we account for exchange rates.  One may not have trouble valuing flexibility under the residential system as long as one can model tax saving as a stochastic process, like the tax regimes were modeled in the example above.  With respect to accounting for flexibility when exchange rates are volatile, the approach may be computationally more difficult as one would have to model how exchange rate variations affect the taxable status of subsidiaries, but we would expect that similar results will hold.  To incorporate this aspect of financial flexibility one will have to forecast the sensitivity of cash flows in subsidiaries to changes in exchange rates.  However, one should find that the greater the ability to move profits and the greater the volatility in exchange rates, the greater the benefit to be multinational.  This problem provides fertile ground for future research.

Section V
The literature on financial flexibility of the MNEs has repeated pointed out how MNEs can minimize their tax-liability through creative transfer pricing.
  This paper has shown that this flexibility can be valued and that this valuation could be critical when firms are making investment decisions.  While the value of financial flexibility is clearly positive, our parameter selection shows that the value could be significant as an inclusion of F(() can affect the final investment decision.
  Further, the lower the interest rate, the higher the volatility of tax differentials (lower correlation), the higher the fraction of profits transferred, and the wider the current spread between two tax rates, the greater the value of F(().  Muralidhar (1992a) shows why a firm might invest in a relatively high tax country with a lower tax rate volatility than the home country in anticipation of possible tax rate changes at home.
  As can be seen from the above, with a small modification to our model, a very similar conclusion can be derived.

If firms lay significant emphasis on tax savings as a way to increase firm value, then governments around the world that wish to encourage investment should take note.  The policy implications from such a model are that host (and even home) countries should recognize that a firm that is multinational is potentially a firm that could take advantage of any differences in tax regimes in various countries.  Any country that is a relatively high tax jurisdiction should ensure that it has in place a system to monitor the true profitability of multinational operations.  This will ensure that profits are not consistently moved to tax havens, in turn ensuring that the local governments receive their fair share of locally generated profits.

The U.S. has taken measures to impose penalties on organizations it believes is manipulating transfer prices.  MNEs find that IRS audits are costly not only in terms of disrupting operations, but also in terms of the legal cost of defending existing business practices.  While on the one hand, more aggressive monitoring by the IRS guarantees a higher probability that firms will not cheat on their taxes, on the other, it may cause prospective investors to consider the U.S. as a hostile environment.  The trade-off to be considered by the government is whether an increase in tax revenue from a transformation of reporting practices offsets the loss in social welfare from reduced investment.

This research may have some applications in understanding how to attract investment from domestic and foreign sources.  Muralidhar (1992a) suggests that lowering of tax regime instability may be more effective than a lowering of tax rates (or offering tax incentives or subsidies).  While our approach does not explicitly provide such a result, one can conclude that an increase in the volatility of tax regime differences raises the value of multinationality and increases the probability that domestic firms will consider multinationaility.  Policy coordination will prevent countries from engaging in destructive tax competition and save them valuable resources that otherwise would have been directed towards preventing tax evasion.

The results of this paper indicate that effective financial management can lead to significant increases in firm value.  Therefore, the greater the volatility in business environments, the greater the value of MNEs that can internalize financial flexibility.  An  interesting empirical question, that is beyond the scope of this paper, is whether stock markets recognize that the expected value of MNEs increase when there is increased uncertainty of future business environments in host countries.  This question could provide new avenues for research in the area of international taxation and MNEs.

Conclusions

It has been suggested that investment spending on an aggregate level may be highly sensitive to risks arising from variability in tax regimes.
  However, these views have focused their attention on national firms and very little attention has been paid to the impact of co-variation of tax regimes in different countries and their impact on investment decisions for MNEs.

MNEs or else firms considering multinationality should be careful to recognize that investments in more than one country or in different business environments are valuable because of the flexibility that these investments create for the entire multinational system.  In this paper, it was shown how changing tax rates and the ability of MNEs to transfer some fraction of pre-tax profits to relatively low tax regions can be valued using derivative asset pricing models.  The value of flexibility depends critically on the degree of correlation in tax regimes and quite obviously, the less correlated the tax regimes, the greater the value to being multinational.  Finally, the paper shows how simple NPV rules should be enhanced and our calculations indicate that for U.S.-based MNEs, an inclusion of the value of financial flexibility may be more important for projects in Australia, Denmark, Germany and Japan than they would be for projects in Canada and the U.K.  Specifically, the paper demonstrates the counter-intuitive result that an investment in a relatively high tax country like Italy could be preferred to a similar investment in a lower tax country like Canada.  This follows because the Italian investment provides the U.S. parent higher expected tax savings than an equivalent investment in Canada.

Appendix I

Examples of transactions that allow firms to transfer profits

without changing transfer prices.

Most discussions of profit shifting by MNEs focus their attention on changing transfer-prices on inter-company real and financial transactions.  In addition, the corporate treasury can adjust the timing of inter-company receivables/payables, which in turn shifts interest costs from one location to another.  These two methods are useful, but these transactions are subject to regulation by tax authorities.

Other methods employed by MNEs to shift profits can be quite innovative.  If there are a number of stages in the value-added chain, the parent company can set low and high markups for the different stages.  Thereafter, sourcing for the various subsidiaries can take place at different stages in the value added chain.  For example, if profits are to be transferred from India to the U.S. then the parent company in the U.S. can ask the Indian subsidiary to source inputs with the highest markups from the U.S. parent.  If the parent would like to move funds to India, then it will encourage the Indian subsidiary to purchase inputs from other levels of the value added chain where the markups are much lower.

Another method to transfer profits includes the provision of discounts, promotions, and samples to subsidiaries that are not explicitly tied to sales.  Since these discounts/promotions are not explicitly tied to sales, their connection to transfer prices is tenuous.  However, they achieve the same goal of moving profits to the desired location that changes in transfer prices do, and are subject to less regulatory inspection.

Appendix II

Assume that both ( A and ( B are stochastic

Define ( = [( A-( B] = taxes saved on ( when ( A>( B
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Assume that d( A = (Adz and d( B = (Bdz
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Because the difference between two Brownian Motions is also a Brownian Motion if the joint distribution is also a Brownian Motion.

The firm should be concerned whether the expected value of after-tax cash flows in the foreign location are significantly affected by assuming that ( B is stochastic.

Expected Present Value of the Foreign Project (excluding flexibility)

          (


= Et  [ (  e-rt[1-(B(t)]+ dt | (B0 = (B] – I 



                           (5)

      t=0

where d( B = (Bdz and [1-(B(t)]+  = max[1-(B(t), 0]

With appropriate boundary, continuity and smoothness conditions it can be shown that the Expected Present Value of the Foreign Project (excluding flexibility)
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Notice from (6a) that if one assumes that tax rates are unchanged, then the present value of after-tax cash flows = 
[image: image29.wmf]r

B

t

-

1

.  However, if (B ( 1 (i.e., more than a 100%), then 
[image: image30.wmf]rg

2

1

e-(1-(B)g  is the value of the option to stop earning profits.  One finds that for reasonable parameter values, that this term approaches zero.
  Moreover, there is no known case of such high tax rates and hence a good approximation for the present value of after-tax cash flows = 
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Table 3A shows the effect of correcting for stochastic tax rates on the expected present value of after-tax cash flows.  Further, it can be shown that the value of investing in the U.S. when (US = 39% and (US = 6%, with a similar pre-tax cash flow = $20.67, which is higher that the value of this project in all other countries except the U.K. ((UK = 39%).  However, from the results in Section IIIB, the firm might find in the future that investing in Italy, for example, may dominate investing in the U.S. if the Italian tax rate was lowered to say 42%.
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� See for example John Delmar, “The Tax Man cometh”, International Business, December 1991.


� See Caves (1982) for an excellent review.


� Refer to Hartman (1981, 1984, 1985), Boskin and Gale (1987), Young (1988), Slemrod (1990), Jun (1990) and Scholes and Wolfson (1990).  Further, Giovannini (1989) provides a fascinating discussion of the numberous loopholes in tax policy to Europe that allow firms to either lower their tax payments or else defer taxes to some later date, and the need for coordination of European tax policy.


�  Refer to Brealey and Myers (Second edition) Chapter 6.  See also Chapter 32, Section 4 for a discussion of international investment decisions.


�  Refer to Lessard (1978) and Lessard and Shapiro (1983).


� Based on tax data ending 1990.


�  The U.S. follows a residential system of taxation.  US-based MNEs have been known to exploit tax havens to lower their effective tax rate below 34 percent.  Moreover, these MNEs attempt to defer taxes due on foreign-earned profits when the foreign tax rate is below that of the U.S.  Presently, however, the U.S. is effectively following a territorial treatment of foreign source income because of the relatively low tax rate in the U.S.


�  Given the complexity of the MNE, there is some uncertainty about what the “true” profitability of any one operation is.  However, management is always in a position to decide whether or not to move locally generated profits to favorable tax locations.


� The ability to shift production is valued in Muralidhar (1992c).


�  Refer to Lessard (1979) for a more detailed description of the multinational financial system.


�  Refer to Bodner (1991), Bradley (1991) and Scholes and Wolfson (1990), Chapters 13 and 14 for a discussion of a host of issues pertaining to international taxation and the MNE’s ability to lower its global tax liability.  Refer to Appendix I for examples of profit shifting that need not involve changing transfer prices. 


�  By tax regimes we mean the entire gamut of tax rules that apply to corporations that ultimately affect the effective marginal tax rate.  Therefore, this definition encompasses changes in marginal corporate tax rates, depreciation allowances, investment tax credits, dividend repatriation rules, etc.


�  In the Appendix we present tax rate data for some developed countries for 1984-1990, and comparisons between the U.S. and other developed countries validate this claim.  In Graph 1, we plot the corporate tax rate in the U.S. and the U.K. between 1947 and 1980.  Data for this graph is in the Appendix (Source: King and Fullerton, 1984).


�  Alternatively, we could model a scenario where exchange rate fluctuations affect the taxable status of the sub-units of the MNE and where the goal of the firm is to move profits in response to these changes in exchange rates.


�  European options can only be exercised on a pre-determined date. Once profits are declared to a tax authority the option expires.


�  We include a parameter to capture the fact that all profits cannot be shifted from one country to another to be more realistic.


�  Refer to Appendix II and also refer to Muralidhar (1992a) for a different approach.


�  Page 11.


�  Page 27.


�  This is an isolated comment that is made in the concluding section of their paper, and no further explanation is provided (page 21).


�  See Pindyck (1991) for a review of the literature on the option value of domestic investments. See Triantis and Hodder (1990) for a valuation of production mix flexibility.  


� This paper looks at the irreversibility of investment to suggest that optimal location and timing decisions are also impacted by the existence of these options.


�  We will not value the benefit to being multinational when exchange rates changes or the benefit to raising capital at lowest cost by being able to access funds in different countries.  These would be variations on the same theme.


�  By this we mean any activity that shifts profits/cash flows from high tax jurisdictions to low tax jurisdictions (e.g., manipulation of transfer-prices on intra-company goods flows).  For simplicity, we assume that the firm can change the direction of flows in every period costlessly. 


�  The choice of ( is arbitrary and fixed (i.e., ( is exogenous) and we will address this assumption later in the paper.


�   The stochastic process that we have chosen allows us to assume that both ( A and ( B vary, but we will treat ( A as stochastic and ( B as static to simplify the discussion.  As we show in the Appendix, this is an acceptable assumption and does not significantly affect our results.


� This is a crucial assumption.  We cannot create a replicating portfolio to value these options, so we must assume that the firm is risk-neutral.  This is not an unrealistic assumption if we assume that managers in MNEs are risk-neutral.


� This assumption simplifies the valuation method.  If we assumed a residency system, modeling tax savings would be more difficult and we would have to take into account foreign tax credits.


� This assumes that both investments are made at the same time.  If the second investment is staggered, then the NPV will not be the same.  NPV (second inv.) = 


       (	


Et  [ (  e-rt[1-(A(t)] dt | (A0 = (A] – e-rt1I, where t1 is the period in which the investment is made.


    t=t1





� We make the same argument for valuing the portfolio of options to shift production if the cost of factors of production and/or exchange rates are volatile in Muralidhar (1992c) so the extended NPV analysis should also include the value of real flexibility options.


� V(() is the value of the options if the entire $1 earned in the high tax country could be moved to the low tax country.


� The boundary conditions are a bit extreme because we assume that the two tax rates are unbounded, but we will discuss the impact on V(() when 0 ( ( A(1 later in the paper, and in the Appendix.


� King and Fullerton (1984), pages 43 and 203. ((( A-( B)=6.6% which we approximate to 7%.  Refer to Appendix III and Graphs 1 and 2. 


� ((( A-(B) = ((2A+(2B - 2((A(B, and hence greater the correlation, the lower ((( A-(B) and vice-versa.


� Data is presented in Appendix III (Source: World Tax Reform).  Some of the tax rates provided in this publication are based on estimates derived from official government publications.


� Also refer Appendix II.


� The 39% corporate income tax rate in the US = 34% national tax rate + 5% average of state and local rates.  


� Muralidhar (1992c) gets a similar result for real flexibility.


� The average of the marginal tax rates.


� The U.S. is attempting to monitor foreign firms more closely than before in an attempt to prevent transgressions by multinational firms.  See Delmar (1991). 


� The benefit to using these processes is that they will allow for a comparison of the mean values of underlying variables.


� References include Horst (1976), Hines (1990), Hines and Rice (1990) and Lessard (1979).


� While tax factors may not be the sole reason for investment, an inclusion of financial flexibility may provide the required cushion for comfort for marginal products.


� This paper uses an infinite period, discrete time model where the uncertainty about future tax rates is resolved after period 2.  However, firms have to make investment decisions while there is still uncertainty about future tax rates.  The purpose of the paper is to show that when tax regimes are independent and changing, even if all product markets are perfectly competitive, we still have a necessary and sufficient condition for why firms would want to be multinational.


� See Giovannini (1989).


� See Pindyck (1991) on the policy implications of irreversibility of investments when domestic environments are volatile.


� These values range from zero for Australia, Germany and Japan to 5 to 10 cents for the U.K., Canada and Itlay.  Table 3B provides a summary of the impact on expected after-tax cash flows from an inclusion of � EMBED Equation.3  ���e-(1-(B)g.
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