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DISC, FSC, AND THE COST OF CAPITAL IN THE EXP.ORT SECTOR 

by 

David L. Brumbaugh 

(ABSTRACT) 

DISC and FSC are two trade policy instruments of the United States 

that proV'ide a tax incentiV'e for exporting. The two measures provide 

a stimulus for investment in the export sector by reduci.ng the cost of 

capital for exporting firms. 

According to a model based on the neoclassical theory of optimum 

capital accumulation, the minimum effect either DISC or FSC can have is 

snprisingly small, reducing the cost of capital by less than '• percent 

in either case. The maximum effect is large, reducing the cost of cap-

ital in the export sector by around 20 percent. However, the maximum 

effect of DISC and FSC is acco~panied by side-effects that reduce econ-

omic efficiency significantly. These results therefore call into ques-

tion the effectiveness of DISC and FSC as instruments of trade policy. 
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INTRODUCTION 

The purpose of this thesis is to examine the effect of two trade 

policy instruments of the United States -- instruments that operate (or 

have operated) as part of the U.S. tax code. Both policies are tax 

subsidies for exports. One, the Domestic International Sales Corpora-

tion (DISC) provisions of the Internal Revenue Code was in effect for 

1971-1984, and provided a subsidy by allowing exporters to defer indef-

initely the payment of taxes on part of their export income. 

In 1984, legislation replaced DISC with the Foreign Sales Corpora-

tion (FSC) provisions, also a part of the Internal Revenue Code. Like 

DISCs, FSCs provide an export subsidy by virtue of the preferential tax 

treatment they afford for export income, but they differ from DISCs in 

two principal respects. First, unlike DISCs, FSCs must be incorporated 

abroad, and must conduct part of their operations abroad. Second, FSCs 

provide for the exemption of part of export income from taxation, rather 

than a tax deferral. 

The principal effect of DISC and FSC that is examined here is their 

stimulus to investment in the export sector of the U.S. economy. Ac-

cording to the neoclassical theory of optimum capital accumulation, a 

tax benefit such as DISC or FSC reduces the cost of capital in the tax-

favored sector relative to other parts of the economy. Capital re-

sources are thus attracted to the favored activity in this case, ex-

porting. This thesis draws on neoclassical theory to measure the size 

of both the DISC and FSC stimulus by measuring the extent the two pro-

visions reduce the cost of capital in the export sector. 

But the first section of the thesis begins with a description 

1. 
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of the DISC and FSC provisions as contained in the U.S. tax code and 

an examination of tax benefits they provide. Under DISC, an exporting 

firm was permitted to create a specially-defined subsidiary corpora-

tion (a DISC) that was exempt from taxation. The income a parent firm 

earned through its DISC escaped taxation until it was remitted to the 

parent in the form of dividends, which were fully taxable to the parent 

corporation. The DISC benefit was thus in the nature of an indefinite 

tax deferral. 

Under FSC, an exporting firm avails itself of a tax benefit by cre-

ating a specially-defined subsidiary firm which has special tax status. 

With FSC, however, only a part of the subsidiaries income is tax-exempt, 

although FSC income is not taxed when remitted to its parent firm. 

Also, as noted above, the FSCs themselves must be incorporated abroad. 

The second section of the thesis presents the model that is used 

to measure the FSC and DISC stimulae. The model that is applied is 

part of the neoclassical theory of optimum capital accumulation, as 

developed by Jorgenson and refined by others. The Jorgenson model has 

been used extensively by the economics profession in analyzing the ef-

fects of the corporate income tax. But while several studies of DISC 

have been conducted elsewhere, none have used the Jorgenson model. Use 

of this model permits explicit consideration of features of the DISC 

and FSC rules that are critical to the size of the tax benefit they 

provide. These are the tax code rules governing the amount of income a 

firm can allocate to its DISC or FSC. 

The third section of the thesis presents the results of a simula-

tion using the model presented in section II. The results of the model 
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are in the form of minimum and maximum effects DISC and FSC can have on 

the cost of capital in the export sector. According to the model, the 

minimum effect of both DISC and FSC is suprisingly small, reducing the 

cost of capital by less than 1 percent in the case of both FSC and DISC. 

The maximum effect of DISC and FSC is larger, reducing the cost of capi-

tal by around 20 percent for both DISC and FSC. The results of the 

simulation also show that the impact of DISC and FSC on the cost of 

capital is approximately the same under either subsidy. 

Section IV of the thesis looks at the effect of DISC and FSC on 

the differential tax treatment of capital assets. Do the export sub-

sidies magnify or reduce the differential tax treatment of assets that 

exists in their absence, resulting in a larger or smaller welfare loss 

than under current law? According to calculations presented in section 

IV, DISC and FSC reduce the welfare loss resulting from differential 

tax treatment of assets, but only if the minimum tax benefit is assumed 

to apply. If the maximum tax benefit is assumed to apply, DISC and 

FSC greatly increase the welfare loss resulting from the differential 

tax treatment of assets. 

Section V of the thesis contains conclusions and indicates uses 

that can be made of the results obtained by this model. 



I. THE NATURE OF THE DISC AND FSC TAX BENEFITS 

A. Introduction 

Both the DISC provisions and the FSC rules, which replaced them, 

provide a tax benefit for U.S. exporters, and were conceived as a way to 

stimulate U.S. exports and improve the U.S. balance of trade. DISC was 

enacted with the Revenue Act of 1971 and was designed to rectify a de-

terioration in the U.S. balance of payments and balance of trade. In 

general terms, DISC allowed U.S. exporters to defer indefinitely the 

payment of Federal taxes on part of their export income. 

FSC replaced DISC under the provisions of the Deficit Reduction Act 

of 1984. The change was the result of charges made by trading partners 

of the United States that DISC contravened the General Agreement on 

Tariffs and Trade (GATT) -- an international agreement on trade policies 

that the United States has signed. 

DISC's replacement bears a resemblance to DISC that is exceedingly 

strong. Like DISC, FSC provides a tax benefit for U.S. exporters. As 

with DISC, an exporter avails itself of the tax benefit by forming a 

subsidiary export sales corporation that meets requirements specified by 

the Internal Revenue Code. Under FSC, however, the subsidiary corpora-

tions are required to be incorporated overseas, and to conduct a certain 

part of their operations abroad. Also, the FSC benefit consists of the 

exemption from taxes of a part of a firm's income, rather than a tax de-

ferral, which was provided by DISC. The provisions, and the nature of 

the tax benefits they provide, will now be examined in more detail. 

4. 
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B. Basic DISC Provisions 

In brief, the DISC provisions provided a tax benefit for U.S. ex-

port ers by allowing them to defer indefinitely the payment of Federal 

taxes on part of their export income. The mechanics of the provisions 

involved the creation of a subsidiary corporation in the United States 

by an exporter through which the exporting individual or firm sold its 

export products. The subsidiary corporation, or DISC, was itself exempt 

from Federal taxation; however distributions from the DISC to its stock-

holders (or its parent firm) were fully taxable to the stockholders. 

Thus, income earned by a DISC was tax deferred income from the point of 

view of its stockholders, as long as the income was retained by the 

DISC. 

To qualify as a DISC, a corporation had to meet requirements set 

forth in the tax code that ensured a DISC was almost exclusively involved 

in exporting and ensured that the tax benefit accrued almost completely 

to export income. To qualfiy as a DISC, 95 percent of a corporation's 

gross receipts had to be derived from exporting; and 95 percent of its 

assets had to be related to exporting as set forth in the Internal Rev-

enue Code. Also, DISCs were required to be incorporated in one of the 

50 States or in the District of Columbia. 

Again, a DISC itself was completely exempt from Federal taxation, 

but distributions to its parent or owners were fully taxable, thus pro-

viding a tax deferral for its owners. The size of the tax benefit for a 

firm owning a DISC was controlled by two parts of the DISC provisions. 

First, a DISC was deemed to have distributed, for tax purposes, a spec-

ified portion of its income each year to its stockholders. Initially, 
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this deemed distribution was set at 50 percent of a DISC's annual income. 

The fraction age was increased in 1976 and again in 1982, as will be de-

scribed in due course. 

The second restricting provision was the set of rules governing the 

allocation of income to a DISC for tax purposes; obviously, the more in-

come that could be allocated to a DISC, the larger was the tax benefit, 

and any provision limiting DISC income necessarily limited the size of 

the tax. benefit. Throughout DISC's existence, an exporting parent corp-

oration could choose among the following three rules to divide income 

between itself and its DISC: 

1. Arm's length pricing techniques could be used; 
this involved treating transactions between a 
parent and its DISC as though they were conducted 
between two completely independent firms and prices 
on those transactions were determined in the market 
place. Income was allocated to the DISC as deter-
mined by these arm's length prices. 

2. Income could be assigned to a DISC to the extent it 
did not exceed 4 percent of a DISC 1 s export receipts, 
plus 10 percent of related promotional expenses. 

3. Income could be assigned to a DISC to the extent it 
did not exceed 50 percent of the combined taxable 
income of the DISC 1 s owner and the DISC. 

As long as a DISC retained its tax-exempt income, its stockholders 

were not subject to tax on that income. The tax deferral was thus in-

definite for that portion of the DlSC income not deemed to have been 

distributed. Once a corporation failed to qualify as a DISC, however, 

the retained earneings of the DISC were deemed to have been distributed 

to its owners. 

Returning again to the requirements a corporation had to meet in 
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order to qualify as a DISC, it was noted that 95 perc~nt of a qualifying 

corporation's assets had to be "qualified export assets," as defined by 

the tax code. The tax code's DISC provisions defined qualfied export 

assets in such a way that ownership by a OISC of the type of assets 

necessary to export production was precluded. In light of this re-

striction it is reasonable to ask what a DISC was able to do with its 

tax exempt retained earnings. The answer lies in so-called "producer 

loans." A DISC was allowed, under the rules, to loan its retained earn-

ings to its stockholders (or parent firm) as long as the funds were 

invested in export-related property, thereby ensuring the funds repre-

senting deferred taxes could earn a reasonable return. 

The DISC rules were altered slightly on several occasions before 

their final repeal in 1984. The most important of these changes were 

made by the Tax Reform Act of 1976 and the Tax Equity and Fiscal respon-

sibility Act of 1982 (TEFRA). In 1976, the so-called "incremental rules'' 

were enacted, which linked the size of an eKporter's tax benefit to 

increases in its export sales. It was noted above that 50 percent of a 

DISC's income could originally be retained, exempt from taxation, by a 

DISC. Under the incremental rules) a DISC could only retain 50 percent 

of the excess of DISC income over an amount of income "attributable to 

average base period gross receipts for a four-year base period in the 

past over the current year's export gross receipts. 

The change mandated by TEFRA was more straightforward. It reduced 

the amount of DISC income that could be retained (after application of 

the incremental rules) to 42.5 percent from the previous 50 percent. 
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C. Basic Foreign Sales Corporation Provisions 

The Deficit Reduction Act of 1984, along with making a host of 

other tax changes, generally replaced the tax code's DISC provisions 

with Foreign Sales Corporations, or FSCs. While DISC had been subject 

to criticism on the grounds that it was not beneficial to the U.S. 

economy, this was not the reason it was replaced. 

DISC was replaced by FSC because of criticisms made by foreign 

trading partners of the United States. Since its inception in 1972, 

DISC had been assailed in the Coundl of the General Agreement on Tar-

iffs and Trade (CATT) by members of the European Economic Community. 

It was charged that DISC was an export subsidy and so violated the 

GATT, an international agreement on trade policies to which the United 

States is signatory. 

In general, FSCs are firms that are incorporated abroad, where they 

must conduct certain processes related to the sale of U.S. exports. A 

part of a FSC's income is not taxed by the United States either at the 

FSC or the shareholder level. also, the FSC provisions prescribe either 

the use of arm's length pricing methods or other methods of allocating 

income which (the designers of the provision asserted) were designed to 

approximate arm's length pricing. The requirements for and tax treat-

ment of FSC income will now be described in more detail. 

For a firm to qualify as a FSC it must meet a set of requirements 

that relate to its corporate form. Perhaps the most important of these 

is a requirement that a FSC be incorporated either abroad or in a United 

States possession. At the same time, a FSC must maintain an office and 

a permanent set of books outside of the United States, and must have at 
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least one director who resides outside of the United States. In addi-

tion to these requirements relating to a FSC's foreign incorporation, a 

FSC can have no more than 25 shareholders, can not have preferred stock 

outstanding, cannot be a member of a controlled group of firms that in-

cludes a DISC, must maintain a set of records within the United States 

and must elect to be treated as a FSC. 

The FSC tax benefit accrues to income from sales of U.S. exports, 

or income from "foreign trading: company gross receipts" as formally de-

fined under the proposal. Foreign trading company gross receipts in-

clude revenue from export leases or sales, services that are subsidiary 

to such transactions, architectural or engineering services performed 

abroad and managerial services that are related to export activities. 

Revenues can only qualify as foreign trading company receipts if 

certain forms of management related to the receipts take place outside 

of the United States. These processes include sales promotion, the 

making of transportation arrangements and other activities which will 

not he detailed here. Because of the tax benefit for FSCs applies to 

income from foreign trading company gross receipts, the activities that 

must accompany qualified receipts effectively constitute a second set 

of requirements in addition to those listed above, that relate to corp-

orate form. 

Income that foreign trading company gross receipts produce can be 

allocated either to the Foreign Sales Corporation or to the FSC's parent 

firm (or firms) in the United States. The FSC provisions specify sever-

al methods by which income can be apportioned. first, arm's-length 

pricing can be used. Second, two alternative methods of allocation can 
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be used that are purportedly designed to approximate arm's-length 

pricing. These alternative methods include allocating income to the 

FSC equal to 1.83 percent of foreign trading company gross receipts, or 

alternatively attributing to the FSC 23 percent of the combined taxable 

income of the FSC and its parent that is generated by qualified receipts. 

A firm can make its own choice of which income allocation method 

to use. Income that has been allocated to a FSC and which is attributa-

ble to foreign trading company gross receipts is termed "foreign trade 

income" under the FSC provisions. A portion of this income is currently 

taxed by the U.S. Federal Government, and a portion is tax-exempt. If 

arm's-length pricing has been used to determine the FSC's income, 32 

percent of the FSC's foreign trade income is exempt from taxation by the 

United States. If either of the two alternative rules has been used to 

divide the income of the FSC and its parent(s), 16/23 of the FSC's in-

come is tax exempt. 

The final step in the mechanism by which the FSC rules provide a 

tax benefit to U.S. exporters applies to the distribution of the FSC's 

income income to its parent(s) in the form of dividends. The proposal 

provides that the shareholders of a FSC receive a 100 percent dividends-

received deduction for distributions made out of FSC income. Thus, all 

income received from a FSC is tax exempt income at the parent-firm 

level. 

D. Summary 

It is useful at this point to take a preliminary look at how DISC 

and later FSC allowed qualifying firms to increase their aftertax 
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although this topic will be addressed in a more formal setting in sec-

tion II of the thesis. Under DISC, if DISC funds were remitted to the 

parent exporter, they were taxed to the DISC parent. Funds retained by 

a DISC were tax exempt. DISCs, furthermore, were precluded under the 

tax code from owning the type of assets that made production of export 

goods by the DISC possible. Since the value of a tax deferral lies in 

the ability of a taxpayer to earn a return on the taxes that are defer-

red how did DISC provide a tax benefit? The answer, again, lies in the 

"producer loans" that DISCs were permitted to loan to their parent 

firms. A DISC could loan its tax-deferred income and funds equivalent 

to its deferred tax liability to its parent, which could invest the 

funds in export production where they would earn an acceptable return. 

The benefit with FSC is more direct. Again, part of a FSC's income 

is tax-exempt at the FSC level; since firms that own FSC's receive a tax 

deduction <?qual to 100 percent of all FSC dividends they receive, income 

that is channeled through a FSC is not taxed to the parent firm at all. 

The aftertax earnings of a FSC-owning exporter thus are increased in 

proportion to the amount of income channeled through a Fsc.l 

lFor additional information on the DISC and FSC provisions, see: 
U.S. Congress, .Joint Committ<~e on Taxation, Replacement of Domestic 
International Sales Coroorations: Description of S. 1804 (Foreign Sales 
Corporation Act Scheduled For a Hearing Before the Committee on Finance 
on November 18, 1983, (Washington: U.S. Govt. Print. Off., 1983). 



II. DISC, FSC, AND THE COST OF CAPITAL: THE MODEL 

A. Introduction 

The previous section looked at the basic DISC and FSC provisions 

that provide a tax incentive for exporting, setting out the rules as 

provided in the Internal Revenue Code in order to provide a foundation 

for the analysis that appears in the present section. The present sec-

tion presents a model that will subsequently be used to measure the 

effect of DISC and FSC on the cost of capital in the export sector; the 

model draws on the neoclassical theory of optimum capital accumulation 

and adapts to DISC and FSC a model developed by Dale W. Jorgenson in the 

1960's. Jorgenson's model has become a standard tool for analysis of 

corporate tax policy. 

B. Jorgenson's Basic Model 

In a landmark article written in 1967, Jorgenson used the neoclass-

ical theory of optimum capital accumulation to analyze the effects of 

tax policy on corporate behavior.2 Jorgensons's model has since been 

refined and has become a standard for the analysis of tax policy.3 

The present section presents Jorgenson's model and shows how it can be 

adapted to an analysis of DISC and FSC. 

2Robert E. Hall and Dale w. Jorgenson, "Tax Policy and Investment 
Behavior," American Economic Review 57 (June 1967): 391-414. 

3see, for example, Jane G. Gravelle, "Effects of the 1981 Deprec-
iation Revisions on the Taxation of Income from Business Capital," 
National Tax Journal 35 (March 1982): 1-20; and George Kopits, "Effects 
of Tax Changes on Direct Investment Abroad," in United States Taxation 
and Developing Countries, ed. Robert Hellawell (New York, Columbia 
University Press, 1980), p. 223-62. 

12. 
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According to Jorgenson, the central feature of the neoclassical 

theory of capital is "the response of the demand for capital to changes 

in relative factor prices or the ratio of factor prices to the price of 

output."4 Simply put, if the cost of capital falls relative to the 

cost of other factors, demand for capital will rise. The determinants 

of the cost of capital are, for a given technology, the interest rate, 

the rate of increase in the general price level, the rate at which cap-

ital depreciates, the required aftertax return of stockholders, and tax 

policy. Thus, for DISC and FSC, the theory predicts that as tax policy 

reduces the relative cost of capital in the export sector, demand for 

capital in the export sector should increase. 

According to the neoclassical theory, the character of a firm's 

demand for capital is determined by either of two equivalent assumptions 

about the objective of the firm. First, a firm can be assumed to maxi-

mize its value, subject to a given production function, and can be 

thought of as accumulating assets in order to supply capital services to 

itself. Second, a firm can be assumed to maximize its current profit, 

and can be thought of as renting capital assets in order to supply cap-

ital services to itself. Again, these two assumptions are equivalent, 

as demonstrated by Jorgenson.5 

The starting point for the particular version of Jorgenson's model 

4nale w. Jorgenson, "Capital Theory and Investment Behavior," 
American Economic Review 53 (May 1963): 247. 

5Dale W. Jorgenson, "The Theory of Investment Behavior," in 
Determinants of Investment Behavior, ed. Robert Ferber (New York, 
National Bureau of Economic Research, 1967), p. 129-55. 
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used here will be the first of these assumptions: that firms maximize 

their net worth, subject to a given technology.6 Net worth, further, 

is the present value of all future net revenues produced by an asset. 

Net revenues are current revenues less expenditures for capital and other 

factors, and less direct taxes. Net worth can be represented as follows: 

00 

(1) w 
( -rt J e [R(t) - T(t)Jdt 

0 

where W is net worth, r is the discount rate, R(t) is net revenue before 

taxes at time t, and T(t) is direct taxes. 

We will look first at a firm that maximizes its net worth in the ab-

sence of DISC and FSC. For such a firm, before-tax net revenues at time 

t are: 

(2) R(t) = p(t)Q(t) - w(t)L(t) - q(t)I(t) 

where: p(t) = output price at time t 
Q(t) output at time t 
w(t) price of .. other .. factors at time t 
L(t) "" quantity of .. other" factors used at time 
q(t) :::: the acquisition price of capital goods 
I( t) the rate of investment 

6The following derivation, but in the absence of taxes is pre-
sented in Ibid, p. 140-3. 

t 
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In the absence of DISC or FSC, direct taxes (T) are as follows: 

(3) T(t) u[p(t)Q(t) - w(t)L(t) - (r + d)zq(t)K(t)] - (r + d)kq(t)K(t) 

where: u = the statutory tax rate; 
r ; the firm's aftertax real discount rate; 
d the depreciation rate of the asset being 

modeled; 
z = the present value of depreciation deductions 

per dollar spent on the acquisition of capital; 
k the percentage of the acquisition cost of a 

unit of capital that can be credited under 
the investment tax credit rules. 

The firm's real aftertax discount rate (r), depreciation for tax 

purposes (z), and the investment tax credit (k), will be examined in 

more detail in dne course. For now, however, we will confine ourselves 

to noting the principal features of equation (3). The tax rate, ut is 

applied to the first term in the equation, which is composed of gross 

revenue less tax deductions. The deductions consist both of deprecia-

tion and labor costs. This preliminary tax liability is then reduced 

by the investment tax credit, appearing in the second term. 

Note that both depreciation deductions and the investment tax 

credit are shown as a portion of r, which can be thought of as the 

return to capital, and d (economic depreciation), which can be thought 

of as the return of capital. Here, d is analagous to principal in the 

case of financial assets. 

A la Jorgenson, a firm maximizes net worth (equation 3) subject to 

two constraints; on is a production function that is implicitly defined 

for the purposes of the constraint: 

F(Q,K,L)=O 
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The second constraint defines the relationship between investment, (I), 

• the change in capital stock, (K), and capital stock (K): 

• K - I(t) - dK(t) 0 

where d, as before, is the rate of depreciation. 

Solution of the following LaGrangian produces the first order con-

ditions for maximizing net worth. 
(fJ 

(4) L s e -rt [R( t) - D(t)] + .Ajt)F(Q,K,L) + A ( t) [K - dK( t)] dt 
0 

"" or L = S f(t)dt 

I 

where 
-rt 

f(t) = e [pQ - wL - ql - TJ + .A F(Q,K,L) + A (K - I + dK). 
0 I 

Note that the t's have been dropped in the last equation for nota-

tional convenience. 

The first order conditions are as follows: 

(Sa) of -rt -rt OF oQ = e p - e up + llo 7iQ 0 

(Sb) 0 f -rt -rt OF 
OL = -e w + e uw +\,~ 0 

(Sc) 0 f -rt 
- A. 0I -e q o. I 

The first order condition for capital services is: 

(Sd) Of d ot -rt -rt 
QK dt o[ e (r + d)zq + e (r + d)kq 

+ /\.,ct - !!__A., 0 
dt 
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From the necessary conditions for investment, solve for 

-rt 
-e q; 

and substitute into Sd. 

-rt -rt -rt -rt 
(6) e (r + d)zq + e (r + d)kq + F 

K 
+ (-e )d - E!._(-e ) 

dt 

Note that 

Therefore: 

(7) F 
K 

+ 

-rt -rt -rt 
d (-e ) = -re q + e q, where 
dt 

-rt -rt 
e (r + d)zq + e ( r + d )kq - e 

-rt 
qd 

From the first order condition for output: 

-rt 
:::: -e p( 1 - u) 

F 
K 

q = .£g_ 
dt 

-rt 
- re 

-rt 
q + e q 

If it is assumed that the firm has no expectations of changes in the 

market value of assets, the term q drops out, as follows: 

-rt 
(8) e p(l - u) dQ + 

dK 
e 
-rt -rt 

(r + d)zq + e (r + d)kq 

-rt 
- e (r + d)q 0 

0 

0 
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Solving (8) for dQ p, or the value of the marginal product of capital 
dK 

produces: 

pdK q(r + d)(l - uz - k) 
dQ (1 - u) 

A profit maximizing firm will equate, at the margin, the real cost 

of an input (c in the case of capital) with the input's marginal product. 

Thus: 

(9) C ~ q(r + d)(l - UZ - k) 
(1 - u) 

We will now look at the parameters in (9) in somewhat more detail. 

The statutory tax rate, u, appears in both the numerator and the denom 

inator. An increase in u will cause the denominator to decrease in 

size, which drives up the cost of capital. At the same time, the numer-

ator will fall in magnitude, as the value of depreciation deductions 

(uz) are increased by the rise in the tax rate. The net effect of an 

increase in u, however, will be to drive up the cost of capital, since 

z never exceeds unity. The reverse, of course, is also true. A re-

duction in the tax rate will reduce the cost of capital, but this 

reduction will be partly offset by the decrease in the value of deprec-

i.ation deductions. 

The real aftertax discount rate, r, contains within it a more 

complex expression that reflects the character of corporate financial 

policy and its interaction with taxes.7 

7For a derivation of the following formula, see: T. Nicholas Tide-
man and Donald P. Tucker, "The Tax Treatment of Business Profits Under 
Inflationary Conditions," in Inflation and the Income Tax, ed. Henry J. 
Aaron (Washington: Brookings Inst., 1976), pp. 33-80. 
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(10) r = f[(l - u)i - ~] + (1 - f)E 

where: i = the nominal interest rate; 
f the fraction of investment financed 

• p 

E 

with debt; 
the expected change in the general 
price level; 
the real aftertax return that 
corporate stockholders require 
on corporate equity. 

Explicit inclusion of both debt and equity financing for the firm is im-

portant since interest payments are tax-deductible. Equation (10) takes 

this into account by specifying that the tax deductibility of interest 

reduces r, the firm's real aftertax discount rate. Note that nominal 

interest is tax deductible, and not real interest. 

An increase in either the nominal interest rate or the required re-

turn on equity will increase r (other factors remaining constant) which 

will drive up the cost of capital. A rise in the expected rate of in-

flation will, in contrast, reduce r and the cost of capital. 

Note that an increase in u will also (in addition to the effects 

described above) reduce the firm's aftertax discount rate. Again, how-

ever the net effect of an increase in u on the cost of capital will be 

positive. 

The parameter z (the present value of depreciation deductions 

per dollar of investment) also contains within it a more complex expres-

sion that reflects the current Internal Revenue rules for tax deprecia-

tion. Under current law, a firm deducts depreciation over the useful 

life (as defined by the tax code) of an asset at a rate not exceeding 

150 percent of "straight line" depreciation. In addition, the 
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depreciable basis of an asset is reduced, under current law, by 50 

percent of the investment tax credit that has been claimed with respect 

to the asset. Jorgenson developed an expression for z under these 

conditions, which has become standard.a 

(11) 

where: 

z = • 5k 

D 
T 
T* 

-(r*+ D)T* 
D [1 - e J + .5ke 

(r* + d) 

the tax depreciation rate 
the asset's tax life 
the year in which it is optimal 
to switch from 150 percent de-
clining balance depreciation to 
straight-line depreciation 

-DT* -r*T* -r*T 
(e -e ) 

r*(T - T*) 

r* = the firm's nominal aftertax discount 
rate. 

The literature on tax depreciation is voluminous and complex, and 

will not be described here in detail. For our purposes, however, it is 

important to note that r* is the firm's nominal aftertax discount rate 

(since the basis of capital assets are not inflation-indexed when taxes 

are calculated). The firm's tax rate, in other words, directly affects 

the value of r* and hence of z. The aftertax nominal discount rate can 

be represented as follows. 

r* f(l - u)i + (I - f)E 

The parameter k, representing the investment tax credit, is 

straightforward in its effect on the cost of capital with other var-

iables held constant. An increase in the investment tax credit will 

Bsee Hall and Jorgenson, "Tax Policy and Investment," p. 394. 
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drive down the value of c. 

The rate at which an asset depreciates, d, varies from asset to 

asset, causing the cost of an asset to vary, depending on its useful 

life. Analysts of tax policy have examined how inflation and the tax 

variables described above interact with the useful life of an asset. 

They have concluded that current depreciation tax policies and the in-

vestment tax credit reduce the cost of capital proportionally more for 

shorter-lived assets (such as machines and equipment) than for longer-

lived assets (such as structures).9 Whether DISC and FSC magnify or 

dampen this effect will be examined in section III of this thesis. 

C. The Model With DISC 

Jorgenson's model can easily be adapted to include DISC. As noted 

in section II, above, the size of a DISC benefit depends partly on the 

method of income allocation a firm uses; the firm can choose any of 

three different methods to divide its income between the parent corpora-

tion and its DISC. Under the method whereby 50 percent of taxable in-

come is allocated to the DISC, direct taxes become: 

(12) T = au(pQ - wL - dzqK - rzqK) - (r + d)kqK 

The only change in this expression from equation (3) that repre-

sents direct taxes without DISC is the presence of the parameter a, 

which represents the fraction of taxable income not exempt from taxes 

under DISC. This parameter is equal to the 50 percent of income al-

9see Gravelle, "Effects of the 1981 Depreciation Revisions," 
P• 2-10. 
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located is equal to the 50 percent of income allocated directly to the 

parent firm, plus the fraction of DISC income (the remaining 50 percent) 

deemed distributed to the parent firm under the incremental rules. 

According to the latest Treasury Department report on DISC, 22 percent 

of DISC income was deemed to have been distributed under the incremental 

rules. Also, of the DISC income remaining after application of the 

incremental rules, 57.5 percent is deemed to be distributed to the 

parent firm under the DISC provisions. The fraction of taxable income 

that is not taxexempt DISC income is thus: 

a= .5 + (.5)(.22) + (.575)(.5)(.78) = .834 

Under the "50 percent" method, the presence of a is exactly the 

same as reducing the statutory corporate tax rate (u) from its regular 

level of 46 percent to au, or 38.4 percent. Redefining au as u', 

equation (9) becomes: 

(13) c = g(r' + d)(l - u'z' - k) 
(1 - u') 

In the presence of the 50 percent rule, the cost of capital falls 

because of the powerful effect of u' in the denominator of equation 

(13), representing the direct effect of a reduction in the tax rate. 

But this influence is mitigated partly by the reduction in the value of 

interest deductions, reflected in a higher aftertax real discount rate 

for the firm. 

r' f(l - u')i - p + (1 - f)E 
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Depreciation deductions are also less valuable to the firm since 

they are discounted with a higher aftertax discount rate, as follows. 

z' .95k ( d )[l 
(r*' + d) 

-(r*' + D)T* 
- e ] + .95ke 

-DT* -r*'T* -r*'T 
[e - e ] -------[ r*'(T - T*) ] 

Thus, while DISC (under the 50 percent method of income allocation) 

reduces the corporate tax rate, it reduces the value of other tax deduct-

ions. A firm can also allocate an amount of income to its firm 

equal to 4 percent of its gross receipts. Direct taxes, then, become: 

(14) T = u[bpQ - wL - (r + d)zqK] - (r + d)kqK 

In equation (14), b represents the fraction of a firm's gross re-

ceipts that do not constitute tax-exempt DISC income. This fraction is 

as follows: 

b (1 - .04) + (.04)(.22) + (.04)(.78)(.575) .987 

Under the 4 percent method, the cost of capital equation becomes: 

(15) c = q(r + d)(l - uz - k) 
(l - bu) 

Under the 4 percent method, the only effect of DISC is in the denominator 

of equation (15). Under this method, then, DISC has a smaller direct irn-

pact than under the 50 percent method since b > a. But the 4 percent 

does not reduce the value of depreciation nor raise the firm's aftertax 

real discount rate, as does the 50 percent method. 
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The third optional method of income allocation a firm could use 

under DISC was "arm's length pricing." Again, under arm's length pric-

ing, a firm sets prices on its transactions with its DISC, and income 

is divided accordingly. These prices purport to reflect actual prices 

set in the market place, as though the DISC were a firm completely un-

related to its parent -- hence the term "armts-length." 

The most advantageous situation that could possibly occur for a 

firm under arm's length pricing would be if its transactions with its 

DISC were valued so that all revenues accrue to the DISC and all costs 

accrue to the parent corporation. While this seems outlandish, modeling 

such a situation is useful for identifying the maximum tax benefit a-

vailable under either arm's length pricing itself or under the 4 percent 

method of income allocation. 

Under this assumption about arm's length pricing, direct taxes are: 

(16) T = u[gpQ - wL - (r + d)zqK] - (r + d)kqK 

Here, g represents the fraction of a firm's gross receipts that have 

been allocated to the DISC (as have been all gross receipts) and paid 

back to the parent firm as deemed distributions. The value of g is 

thus: 

(17) 

g = (l.00)(.22) + (.78)(.575) 

Under arm's length pricing, the cost of capital becomes: 

C = q(r + d)(l - UZ - k) 
(1 - gu) 
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As with the 4 percent method, r is identical to the aftertax real 

discount rate in the absence of· DISC, as is z. Thus, as with the 

4 percent method, DISC does not reduce the value of other tax benefits. 

Since g, under arm's length pricing, is less than b under the 4 

percent method, the particular case of arm's length pricing where all 

revenues represent DISC income and all costs are allocated to the par-

ent firm is the maximum benefit available under either method. resent 

DISC income and all costs are allocated to the parent firm is the max-

imum benefit available under either method. 

D. The Model With FSC 

As with DISC, the magnitude of the tax benefit available under FSC 

depends partly on which of three alternative income allocation methods 

a firm uses to allocate income to its tax-favored subsidiary. Deriva-

tion of the cost of capital under FSC thus proceeds along similar lines. 

First, a firm has the option of allocating 23 percent of its taxa-

ble income to its FSC. Direct taxes are thus: 

(19) T = hu[pQ - wL - (r + d)zqK] - (r + d)kqK 

Here h is the fraction of a firm's taxable income that is not taxed at 

either the FSC or parent level. (It was noted above that part of FSC 

income is tax exempt and part is taxed to the FSC itself; a parent firm 

receives a 100 percent dividends-received deduction for distributions 

from the FSC.) The value of his thus: 

h = .77 + (.23)(.304) = .84 
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h is thus the 77 percent of combined taxable income not allocated to the 

FSC, plus the 7/23 (or 30.4 percent) of FSC income that is taxed to the 

FSC under the FSC rules. The cost of capital under this rules becomes: 

(20) c = q(r' + d)(l - u'z' - k) 
(1 - u') 

As with DISC's 50 percent rule, the corporate tax rate is effect-

ively reduced (in this case to 38.6 percent), but the value of other 

corporate tax deductions is reduced also. 

Second, a firm can allocate 1.83 percent of its gross receipts to 

its FSC as FSC income. Thus, direct taxes become: 

(21) T u[jpQ - wL - (r + d)zqK] - (r + d)kqK 

Here, j is the fraction of a firm's gross receipts that is not FSC tax-

exempt income. The value of j is: 

j (1 - .0183) + (.0183)(.304) .987 

For a firm that uses the FSC gross receipts method of income allo-

cation, the cost of capital is: 

(22) c = q(r + d)(l - uz - k) 
(1 - ju) 

As under the DISC gross receipts rule, the FSC gross receipts rules does 

not reduce the value of corporate tax reductions, nor does it raise the 

firm's aftertax real discount rate. The third optional method of income 

allocation under FSC is, as with DISC, arm's length pricing. If it is 
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again assumed that a firm allocates all of its revenues to its FSC and 

all of its costs to the parent corporation, then direct taxes are: 

(23) T = u[xpQ - wL - (r + d)zqK] - (r + d)kqK 

Here, x is the fraction of revenue allocated to the FSC, but which is 

taxable to the FSC. The FSC rules specify that if arm's length pricing 

methods are used, 32 percent of FSC income is tax-exempt. The value of 

x is thus: 

x = (1.00((.68) .68 

The cost of capital becomes: 

(24) c = q(r + d)(l - uz - k) 
(1 - xu) 



III. AGGREGATION AND RESULTS 

A. Introduction 

The purpose of this section is first to identify the values of the 

exogenous variables d, i, E, u, and k and then, using the formulas de-

rived in section III, calculate the cost of capital under DISC and FSC. 

The cost of capital is first calculated under each provision for each 

of 27 classes of assets that vary in their actual rate of depreciation. 

Then, using estimates (from an outside source) of the share of each 

asset in the economy's capital stock, we will calculate aggregate mea-

sures of the effect of DISC and FSC on the cost of capital in the ex-

port sector. 

B. Parameter Values 

As a group, the formulas for the cost of capital that were derived 

in section III depended on the following parameters: q, the acquisition 

cost of an asset; r or r', the aftertax real discount rate of the firm; 

d, the depreciation rate of an asset; u, the statutory tax rate; z, the 

present value of depreciation deductions; and k, the investment tax 

credit rate. 

1. q and u 

The value of q will be normalized to equal unity, and so drops out 

of each formula. The value of u will be set at the maximum statutory 

tax rate of 46 percent. While lower rates apply to the firmst $100,000 

of corporate taxable income, the bulk of corporate income is earned by 

firms with incomes far in excess of $100,000, and is thus subject to 

the 46 percent rate. 

28. 



29. 

2. r and r' 

The values for r and r', the aftertax real discount rate, depend 

on the following formulae, as noted in section III. 

r = f(l-u)i - p + (1-f)E 

r'= f(l-u')i - p + (1-f)E 

Here f is the fraction of investment financed with debt, i is the nom-

inal market interest rate, p is the general inflation rate, and E is 

the before tax return corporate stockholders require on their invest-

ments. In the case of the formula for r', u' is the DISC- or FSC-

altered tax rate. 

Following GravellelO, the value of f is set at 1/3, the nominal 

interest rate at 11 percent, the inflation rate at 5 percent, and the 

real return to stockholders at 7 percent. These assumptions, along 

with values for u' taken from section III, above, generate the follow-

ing values for rand r'. 

r = .0498 

r'(for DISC) .0526 

r'(for FSC) = .0525 

3. d and k 

The portion, k, of the acquisition cost of an asset that can be 

taken as an investment tax credit is specified by law in the Internal 

lOJane G. Gravelle, "A Comparative Analysis of Five Tax Proposals: 
Congressional Research Service, 1984, P• 11. 
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Revenue Code. For assets in the 3-year recovery class mandated by the 

Accelerated Cost Recovery System (ACRS), the value of k is 6 percent. 

For most other equipment, the credit is 10 percent. Except for public 

utility structures the rate for structures is zero. 

The depreciation rates (d) are those estimated by Hulten and Wykoff 

is 1981.ll Values for d and k are set forth in table 1 for each of 27 

asset types. 

4. z and z' 

Again, z (or z') is the present value of depreciation deductions. 

As noted in section III above, the value of z depends on: D, the tax 

depreciation rate; T, the asset's tax life; T*, the year in which it 

is optimal to switch from the 150 percent declining balance method of 

depreciation to straight-line depreciation; and on r*, the firm's nom~ 

inal aftertax discount rate. 

Numbers for T depend on class lives specified by current law's Ac-

celerated Cost Recovery System. Those used here will be the set of 

ACRS figures presented by Gravelle in 1982, but modified in the case of 

structures to reflect the lengthening of their tax lives in 1984 from 

the previous 15 years to 18 years. It should be noted that Gravelle's 

figures are based on the 3-5-10-15 scheme of class lives specified by 

ACRS, but are also reduced by a half-year to reflect the "half-year" 

convention embodied in ACRs.12 

llAs reported in Jane G. Gravelle, "Effects of the 1981 Deprecia-
tion Revisions on the Taxation of Income from Business Capital," Nation-
al Tax Journal, v. 35, No. 1 (March, 1982), p. 8. 

12Ibid., p. 7-8. 
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The arithmetic of depreciation methods is such that the 150 percent 

declining balance method of depreciation produces larger deductions than 

straight-line depreciation in the early years of an asset's life. At 

some point, however, straight-line depreciation begins to produce larger 

deductions. for each asset, firms have the option under ACRS to switch 

from declining balance depreciation to straight-line. T* represents 

the year in which it is optimal to do so, and can be calculated from 

the following equation.13 

l.S/T = l/T - T* 

The value of r* can be calculated from a slightly modified version 

of the formula for r and r', presented above. 

r* = f(l-u)i + (1-f)(E + p) 

As before, the value of f will be set at 1/3, u at .46, i at .11, E at 

.07, and pat .OS. Note that the formula does not remove the inflation 

premium from the firm's discount rate, because the depreciable basis of 

an asset is not indexed for tax purposes. 

The value of r*' is calculated using the same values, but with the 

substitution of u' the DISC or FSC-modified tax rate -- for u. As 

derived in section III, the value of u' was .384 under DISC and .386 

13Jane G. Gravelle, "Non-Neutral Taxation of Depreciating Assets: 
Theory and Empirical Application to the United States," George Washing-
ton University Phd. Dissert., Washington, 1981, p. 86. 



32. 

Table 1. Tax Variables, by Asset Type 

Asset Type 

Equipment 

1. Autos 
2. Office, Computing, and 

Accounting Equipment 
3. Trucks, Buses, and Trailers 
4. Aircraft 
5. Construction Machinery 
6. Mining and Oilfield 

Machinery 
7. Service Industry 

Machinery 
8. Tractors 
9. Instruments 

10. Other Equipment 
11. Gen'l. Industrial 

Equipment 
12. Metal Working Machinery 
13. Electric Transmission/ 

Distribution Equipment 
14. Connnunications Equipment 
15. Other Electrical Equipment 
16. Furniture and Fixtures 
17. Special Industrial 

Equipment 
18. Agricultural Equipment 
19. Fabricated Metal Products 
20. Engines and Turbines 
21. Ships and Boats 
22. Railroad Equipment 

Structures 

23. Other 
24. Industrial Structures 
25. Public Utility Structures 
26. Commercial Structures 
27. Farm Structures 

Economic 
Depreciation 

Rate 

.3333 

.2729 

.2537 

.1818 

.1722 

.1650 

.1650 

.1633 

.1473 

.1473 

.1225 

.1225 

.1179 

.1179 

.1179 

.1100 

.1031 

.0971 

.0917 

.0786 

.0750 

.0660 

.0454 

.0330 

.0316 

.0230 

.0237 

Investment 
Tax Credit 

Rate 

0 
0 
0 
0 
0 

.06 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.096 

.094 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

.10 

Tax 
Depreciation 

Rate 

.60 

.33 

.33 

.33 

.33 

.33 

.33 

.33 

.29 

.33 

.31 

.36 

.21 

.33 

.33 

.33 

.33 

.33 

.23 

.14 

.33 

.16 

.10 

.10 

.12 

.10 

.10 
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Table 1. (Continued) 

Value of Value of Value of 
Depreciation Depreciation Depreciation 
Without DISC With DISC, With FSC, 

Switch- FSC, and Under 50% Method 23% Method 
Tax Over Arm's-Length Only Only 

Asset Type Life Point Pricing (z') (z') 

Equipment 

1. 2.5 .83 .8930 .8903 .8904 
2. 4.5 1.50 .8190 .8146 .8147 

3. 4.5 1.50 .8190 .8146 .8147 
4. 4.5 1.50 .8190 .8146 .8147 
5. 4.5 1.50 .8190 .8146 .8147 
6. 4.5 1.50 .8190 .8146 .8147 

7. 4.5 1.50 .8190 .8146 .8147 

8. 4.5 1.50 .8190 .8146 .8147 
9. 5.1 1.70 .7985 .7938 .7939 

10. 4.5 1.50 .8190 .8146 .8147 
ll. 4.9 1.63 .8053 .8006 .8007 

12. 4.2 1.40 .8295 .8254 .8255 
13. 7.3 2.43 .7297 .7238 .7240 

14. 4.5 1.50 .8190 .8146 .8147 
15. 4.5 1.50 .8190 .8146 .8147 
16. 4.5 1.50 .8190 .8146 .8147 
17. 4.5 1.50 .8190 .8146 .8147 

18. 4.5 1.50 .8190 .8146 .8147 
19. 6.6 2.20 .7506 .7450 .7452 
20. 10.8 3.60 .6375 .6304 .6306 
21. 4.5 1.50 .8190 .8146 .8147 
22. 9.5 3.16 .6695 .6628 .6630 

Structures 

23. 17 .5 7.50 .5300 .5224 .5226 
24. 17.5 7.50 .5300 .5224 .5226 
25. 12.9 4.30 .5907 .5832 .5834 
26. 17.5 7.50 .5300 .5224 .5226 
27. 17 .5 7.50 .5300 .5224 .5226 
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under FSC. The values for r* and r*' are as follows. 

r* "" .0998 
r*'(DISC) .1026 
r*'(FSC) = .1025 

Values for Dare calculated by dividing 150 percent by each asset's 

class life.14 

The values for z and z' in table l show the pattern described in 

our earlier discussion of depreciation deductions; since DISC and FSC 

decrease the value of interest deductions when the taxable income method 

of income allocation is used, depreciation deductions are discounted at 

a higher aftertax discount rate. Hence the values of z' for DISC and 

FSC are lower than the values for z obtained when when arm's-length 

pricing or the gross receipts method of allocation is used. The values 

for z under the last two methods are identical to the values for z in 

the absence of DISC or FSC. 

c. The Cost of Capital by Asset Type 

Having identified or calculated the values of the parameters that 

determine the cost of capital, we are now in position to calculate the 

value for c in four different cases. For convenience's sake, the formu-

las (which were derived in section III) are presented again below. 

The cost of capital under DISC's 50% method of income allocation is: 

14Ibid., P• 80. 

c = (r'+ d)(l - u'z'- k) • 
(l - u) 
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The cost of capital under DISC's arm's-length pricing method of 

allocation is: 

C = (r + d)(l - UZ - k) • 
(1 - gu) 

The cost of capital under FSC's 23% method of income allocation is: 

c = (r' + d)(l - u'z'- k) • 
(1 - u') 

The cost of capital under FSC's arm's-length pricing method is: 

c = (r + d)(l - uz - k) • 
(1 - xu) 

In addition, the cost of capital in the absence of either DISC or FSC will 

be calculated, as follows: 

c = (r + d)(l - uz - k) • 
(1 - u) 

It should be noted that only 2 formulae each have been presented 

for DISC and FSC; in each case the formula for the gross receipts method 

of income allocation was not presented again. The reason for this is 

that arm's-length pricing rules establish the maximum possible tax bene-

fit for both the gross receipts method of allocation and for arm's-

length pricing itself. The cost of capital under the gross receipts 

method of income allocation will thus not be calculated for either DISC 

or FSC. 

The cost of capital for each of the five formulae presented above 

appear below in table 2. Table 3 shows the percentage change under 
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Table 2. The Cost of Capital Under DISC and FSC 

Asset Type Without DISC FSC 
(See Table 1 DISC or DISC 50% FSC 23% Arm's- Arm's-

for Key) FSC Method Method Length Length 

Equipment 

1. .3842 • 3811 .3812 .2996 .3019 
") -· .3240 .3185 .3187 .2526 • 2546 
3. .3047 .2997 .2999 .2376 .2394 
4. .2325 .2294 .2294 .1813 .1827 
5. .2287 .2200 .2200 .1738 .17 51 
6. .2156 .2129 .2130 .1682 .1694 
7. .2156 .2129 .2130 .1682 .1694 
8. .2139 .2113 .2113 .1668 .1681 
9. .2011 .1981 • 1981 .1568 .1581 

10. .1979 .19 56 .1957 .1543 .1555 
11. .17 59 .1738 .17 38 .1372 .1382 
12. .1731 .1717 .1717 .1349 .1360 
13. .1805 .1760 .1761 .1407 .1418 
14. .1684 .1668 .1669 .1313 .1323 
15. .1684 .1668 .1669 .1313 .1323 
16. .1604 .1591 • 1591 .1251 .1261 
17. .15 35 .1524 .1524 .1197 .1206 
18. .1475 .1465 .1465 .1150 .1159 
19. .1499 .14 72 .1472 .1169 .1178 
20. .1478 .1427 .1428 .1152 .1161 
21. .1253 .1249 .1249 .1977 .0984 
22. .1303 .1267 .1268 .1016 .1024 

Structures 

23. .1333 .1272 .1273 .1040 .1048 
24. .1160 .1111 .1112 .0904 .0911 
25. .0968 .0939 .0940 .07 55 .0760 
26. .1019 .0981 .0982 .0795 .0801 
27. .1029 .0990 .0991 .0803 .0809 
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Table 3. Percentage Change in the Cost of Capital 
Under DISC and FSC 

Asset Type DISC FSC 
(See Table 1 DISC 50% FSC 23% Arm's- Arm's-

for Key) Method Method Len~th Length 

Equipment 

l. 0.81 0.78 22.02 21.42 
2. l.70 1.64 22.04 21.42 
3. l.64 1.58 22.02 21.43 
4. 1.33 1.33 22.02 21.42 
5. 1.30 1.30 220.3 21.44 
6. 1.25 1.21 21 .99 21.43 
7. 1.25 l. 21 21.97 21.43 
8. 1.22 1.22 22.02 21 .41 
9. 1.49 1.49 22.03 21.38 

10. 1.16 1.11 22 .03 21.42 
11. 1.19 1.19 22.00 21.42 
12. 0.81 0.81 22.07 21.4 2 
13. 2.49 2.44 22.05 21.44 
14. 0.95 0.89 22.03 21.44 
15. 0.95 0.89 22 .03 21.44 
16. 0.81 0.81 22.o1 21.38 
17. 0.72 0.72 22.02 21.43 
18. 0.68 0.68 22.03 21.42 
19. 1.80 1.80 22.o1 21.41 
20. 3.45 3.38 22.05 21.45 
21. 0.32 0.32 22.03 21.47 
22. 2.76 2.69 22.03 21 .41 

Structures 

23. 4.58 4.50 21.98 21.38 
24. 4.22 4 .14 22.07 21.47 
25. 3.00 2.89 22.00 21.49 
26. 3.73 3.63 21.98 21.39 
27. 3.79 3.69 21.96 21.38 
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DISC or FSC relative to the cost of capital in the absence of either 

export incentive. 

What conclusions can be drawn from these results, which have 

not yet been aggregated? We will look first at the results for OISG's 

50 percent method and for FSC's 23 percent method of income allocation. 

In each case, as noted in section III, the "taxable income" methods 

of allocation can be used no matter how little income a firm can alloc-

ate to its tax-favored subsidiary under either arm's-length pricing 

or a method based on gross receipts. The taxable income methods thus 

define the minimum impact DISC and F'SC have on the cost of capital. 

In each case, the decrease in the cost of capital afforded by 

either DISC or FSC under the taxable income method is suprisingly small, 

given the proportions of income that can be allocated to the export sub-

sidiary in question, and given the fraction of total income that is tax-

exempt under each provision -- 38.4 percent for DISC, and 38.6 percent 

for FSC. For DISC, the largest change is for the category of "other 

structures," at 4.58 percent; the smallest is for ships and boats, at 

0.32 percent. For FSC, the largest change is also for "other struc-

tures," at 4.5 percent, and the smallest is for ships and boats, again 

at 0.32 percent. 

The percentage decrease in the cost of capital under both FSC and 

DISC generally appears to be larger for structures and for equj.pment 

with relatively long lives, although the pattern does not hold strictly. 

The pattern can be analyzed by substituting the formulas for the user 

cost of capital into an equation representing the percentage change in 

the cost of capital. 
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f\C C - C' = 1 - C' 
c c 

where C' is the DISC or FSC-altered cost of capital. After substitu-

ti on, the equation becomes: 

/:iC = 1 - (1 u)(l - u'z' - k) 
(1 - u')(l - uz - k) 

Since the values of u and u' are constant across assets, we will set 

(1 - u)/(l - u') equal to unity without damaging the analysis. Thus, 

Ac 1-{l u'z' 
{l - u z 

- k) 
- k) 

By inspection, we can see that the percentage change in the use.r 

cost depends on the relationship between z', the DISC or FSC-reduced 

depreciation deduction variable, and z the value of depreciation in the 

absence of either DISC or FSC. The larger the difference between z' 

and z, the greater is the percentage change in the user cost of capital. 

This effect is more powerful, further, in the absence of the investment 

tax credit, when k is equal to O. 

Reference to table 4, which shows the percentage change in the val-

ue of depreciation deductions, confirms this result. Shorter lived 

assets generally show a smaller chnage in the value of depreciation de-

ductions as a consequence of DISC and FSC; as we have seen, shorter 

lived assets show a generally smaller percentage change in user cost 

as a consequence of DISC or FSC. 

This result is somewhat puzzling at first. It seems counter-

intuitive to believe that the more DISC or FSC reduces the value of 
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Table 4. Percentage Reduction in the Present Value 
of Depreciation Deductions Under DISC and FSC 

Asset Type 
(See Table Reduction Under Reduction Under 
1 for Key) DISC 50% Method FSC 23% Method 

Equipment 

1. 0.3 0.3 
2. o.s o.s 
3. o.s o.s 
4. o.s o.s 
s. o.s o.s 
6. o.s o.s 
7. o.s o.s 
8. o.s o.s 
9. 0.6 0.6 

10. o.s o.s 
11. 0.6 0.6 
12. o.s o.s 
13. 0.8 0.8 
14. o.s 0.5 
15. o.s o.s 
16. o.s o.s 
17. 0.5 o.s 
18. 0.5 o.s 
19. 0.8 0.7 
20. 1.1 1.1 
21. o.s o.s 
22. 1.0 1.0 

Structures 

23. 1.4 1.4 
24. 1.4 1.4 
25. 1.3 1.2 
26. 1.4 1.4 
27. 1.4 1.4 
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depreciation deductions, the greater will be its impact in reducing the 

cost of capital. But the direct effect of both provisions in reducing 

the user cost of capital is through its effective reduction of u, the 

tax rate. And the smaller is taxable income (or the larger is the 

value of depreciation deductions) the weaker will be the direct impact 

of DISC or FSC. Hence, when DISC reduces the value of z to z'. it also 

increases the impact of its reduction in the tax rate. 

The numbers in table 2 also show the essentially identical nature 

of FSC's 23 percent method and DISC's 50 percent method of income allo-

cation. This is not suprising, since under DISC a firm could effective-

ly exempt 38.4 percent of its current income from taxes, and can exempt 

38.6 percent of its income under FSC. DISC and FSC's "taxable income" 

methods of income allocation also affect other deductions in the same 

manner (see table 1), another reason for their identical effect on the 

cost of capital. 

As discussed above in section III, the maximum tax benefit that can 

be obtained for both FSC and DISC is under the arm's-length pricing 

rules for allocating income. Table 2 shows that the percentage reduc-

tion in the cost of capital is about 22 percent for most assets under 

DISC and slightly over 21 percent for FSC. That these fugures are 

larger than those obtained for the "taxable income" methods of income 

allocation is not suprising, considering the assumption we have made 

to obtain them that a firm can allocate all of its revenues to its 

subsidiary and all of its costs to itself. In addition, under this 

assumption, DISC and FSC do not reduce the value of depreciation and 

other deductions. It is worth observing, however, that probably few 
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firms are able to conform to this assumption, and so few assets probably 

experience the maximum reduction in the cost of capital available under 

arm's-length pricing. 

The percentage reduction in the cost of capital under arm's-length 

pricing is nearly identical across assets for both DISC and FSC. 

Again, we will analyze this pattern by substituting the formulas 

for the cost of capital into an expression representing the percentage 

change in the cost of capital. 

C = C - C' = 1 - C' 
c c 

In this case, C' is the cost of capital using arm's-length pricing, so 

that the following result is obtained. 

% Ac = i - c1 - u> 
(1 - xu) 

Here, since DISC and FSC do not alter the value of depreciation 

deductions, the percentage change depends only on u, the statutory tax 

rate, and on xu, the DISC or FSC-altered tax rate. Neither of these 

parameters vary across assets, which confirms the results in table 2. 

As under the "taxable income"method of allocation, there is little 

difference between the impact of DISC and FSC; the difference amounts 

to about one-half of one percent for each asset. 

Aggregated Results 

Aggregated results were obtained for all assets in the equipment 

category, and all assets in the category of structures. The method 
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of aggregation used was generally that followed by Gravelle, who 

aggregated the the pre-tax return of assets rather than the cost of 

capital, as is done here. The method consists of multiplying the 

cost of capital for each asset by its estimated stock value. These 

products were then summed, and divided by the total value of the 

capital stock for the economy as a whole. Thus, 

where: c = the aggregated cost of capital; 
cz,= the cost of capital for the ith 

asset; 
Ki= the stock of capital of the ith 

asset; and 
K = the stock of capital (either equip-

ment or structures). 

The stock of capital rather than investment was used to weight the 

cost of each asset to avoid biasing the results in favor of short-lived 

assets, which are replaced more often.15 

The results of the aggregation procedure appear in table 5. 

They echo the results of the earlier disaggregated calculations. 

The reduction in the cost of capital afforded under both the DISC and 

FSC "taxable income" methods of income allocation is suprisingly small, 

both for equipment and structures. The percentage reduction is cost 

is greater for structures, which are longer-lived assets. The percent-

age change is almost identical for DISC and FSC. The percentage change 

15Jane Gravelle and Gregg Esenwein.i "tTh.e ~ea8Mtftl!Wllf9 a{l.fuJtPl:@rp-
retation of Effective Tax Rafes: A ~ommen , ax ' 
1983): 867-72. 
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Table 5. Effect of DISC and FSC on the Cost of Capital: 
Aggregate Results 

Cost of Capital Percent Change 

Absence of DISC or FSC 
Equipment .2026 
Structures .1034 

DISC 50% Method 
Equipment .2000 1.3 
Structures .0997 3.3 

FSC 23% Method 
Equipment .2000 1.3 
Structures .0997 3.3 

DISC Arm's-Length 
Equipment .1580 22.0 
Structures .0807 22.0 

FSC Arm's-Length 
Equipment .1592 21.4 
Structures .0812 21.4 
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is much larger under the arm's-length pricing method of allocating 

income. Again, the DISC and FSC results are almost identical. 



IV. DISC, FSC, AND ECONOMIC EFFICIENCY 

A. Introduction 

In the previous section, we looked at how DISC and FSC reduce the 

cost of capital in the export sector. These results were important, 

since they are a principal determinant of a shift in the export supply 

schedule, which in turn alters the quantity of exports actually sold. 

But further results about the effect of DISC and FSC on capital can be 

obtained without a great deal of additional calculations. 

One of these results can yield conclusions regarding the effect of 

DISC and FSC on economic efficiency, quite apart from the efficiency 

implications of a policy-induced increase in exports. According to 

economic theory, capital is allocated in the most efficient way possible 

if it is employed so that the before-tax return on each investment is 

equated at the margin. Otherwise, the return of a unit of capital 

could be increased by moving it from a use with a relatively low return 

to one with a relatively high return.16 

A study conducted by Gravelle in 1982 showed that while firms in-

deed equate the after tax return of investments at the margin, the 

before-tax return required to earn the given after tax return differs 

from asset to asset as a consequence of taxes. Because taxes cause 

pretax returns to vary across 

16Arnold C. Harberger, "Efficiency Effects of Taxes on Income From 
Capital," in Effects of Corporation Income Tax, ed. Marian Kryzaniak 
(Detroit, Wayne St. Univ. Press, 1966), p. 108. 
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assets, economic efficiency is thus impaired.17 The study did not, 

however, include the effect of DISC or FSC in its assessment. 

Here we will follow Gravelle's method (a modification of a method 

of welfare measurement developed by Arnold Harberger) and determine 

whether DISC and FSC magnify or reduce the distortion of pre-tax returns 

that exist in their absence. We can then conclude whether DISC and FSC 

enhances economic efficiency impairs it. Again, this ignores the effi-

ciency implications of of subsidizing exports, which (it must be admit-

ted) are potentially much greater than any effect the subsidies have on 

the differential taxation of assets within the export sector. 

Gravelle's method is to first calculate an undistorted cost of cap-

ital for each asset. This is done by adding the depreciation rate of 

the ith asset to the average pre-tax return for the entire capital 

stock. These calculations are then combined with a measurement of the 

tax-distorted capital stock to obtain a measure of the tax-induced 

welfare loss. The actual formula used by Gravelle is as follows.18 

n 
W = l: ic[Kt[C-ln c'/c:) - 1 + (c'/ct)] I 

1•1 

where W = the welfare loss (in terms of foregone 
return to capital) 

c,*= the distorted price of capital 
K,,*= the distorted capital stock for each asset 
c'= the undistorted price of capital 

17Jane G. Gravelle, "Effects of the 1981 Depreciation Revisions on 
the Taxation of Income from Business Capital," National Tax Journal 35 
(March 1982): 1-20. 

18Ibid., P• 16. 
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The results obtained in section III, above, can easily be used to 

calculate an estimate of the welfare loss under DISC and FSC for each 

method of income allocation, and an estimate of the welfare loss in the 

absence of DISC or FSC. Because the measurement of the welfare effects 

of DISC and is not the central purpose of this thesis, we will not 

explain the derivation of Gravelle's formula for W. We should state, 

however, that the welfare loss associated with DISC and FSC consists 

(for each asset) of the reduction in the cost of capital (or its margin-

al product) less the increase in the product of capital that results 

from increased use of the asset in question.19 

The results of the welfare-loss calculations are presented in 

table 6, both for individual assets and in the aggregate. The results 

in the table show that the welfare loss if either the DISC or FSC "tax-

able income" method of income allocation is used is somewhat less than 

in the absence of either DISC or FSC. Studies have been conducted that 

document the more favorable tax treatment relatively short-lived assets 

receive under current tax laws in the absence of DISC and FSc.20 The 

small welfare loss under DISC and FSC's "taxable income" method of 

allocation is thus probably a consequence DISC and FSC's larger impact 

for longer lived assets; the effect of the export subsidies mitigate the 

distorting effect of more favorable tax treatment of short-lived assets 

19cravelle presents her derivation of the formula in: Jane G. 
Gravelle, "Non-Neutral Taxation of Depreciating Assets: Theory and 
Empirical Application to the United States" (Ph.D. dissertation, George 
Washington University, 1981), p. 138-59. 

20Jane G. Gravelle, "Effects of the 1981 Depreciation Revisions." 
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Table 6: Welfare Loss Resulting From the Misallocation 
of Capital in the Presence of DISC or FSC and in their Absence 

(In billions of dollars) 

Without DISC 50% FSC 23% DISC Arm's- FSC Arm's-
Asset Type* DISC ot FSC Method Method Length Length 

1 .098 .101 .101 3.652 3.577 
2 .102 .144 .017 3.658 3.653 
3 .173 .226 .228 5.744 5. 772 
4 .041 .044 .043 .661 • 791 
5 .073 .076 .075 .943 1.151 
6 .037 .036 .036 .405 .442 
7 .071 .068 .068 .763 .832 
8 .063 .061 .060 .656 • 721 
9 .087 .090 .089 .827 .901 

10 .061 .055 .055 .453 .489 
11 .097 .086 .084 .500 .528 
12 .148 .121 .119 2.974 .683 
13 .007 .011 .011 .117 .125 
14 .233 .191 .193 .904 .955 
15 .041 .034 .034 .158 .167 
16 .112 .091 .090 .354 .374 
17 .147 .115 .116 .388 .405 
18 .110 .086 .085 .244 .255 
19 .018 .018 .016 .045 .047 
20 .002 .ooo .000 .022 .002 
21 .052 .036 .033 .054 .262 
22 .732 .001 .001 .002 .002 
23 .070 .056 .056 .152 .155 
24 1.611 .481 .482 1. 782 1.833 
25 .011 .011 .023 .557 .604 
26 .760 .770 .768 3.993 4.140 
27 .124 .115 .119 .601 .624 

Total 3.618 3.124 2.968 30.590 29.390 

*See Table 1 for identification of asset types. 
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that exist in the absence of the subsidies. 

Under the arm's-length pricing method of income allocation, how-

ever, the result for both DISC and FSC is strikingly different. The 

welfare loss from the differential tax treatment of assets is signfi-

cantly larger in the presence of DISC and FSC than in their absence. 

This welfare loss must thus be added to any welfare loss associated 

with the subsidization of exports. 



v. su~~IARY AND CONCLUSIONS 

The purpose of this final section is threefold: to summarize the 

results of this study; to draw conclusions from those results, partic-

ularly with respect to public policy; and to make suggestions for further 

research in the area of tax subsidies for exports. 

The principal goal of the preceding sections of this study was to 

estimate the impact of two tax subsidies -- DISC and FSC -- on the cost 

of capital in the U.S. export sector, thereby taking a first step in the 

measurement of the subsidies' ultimate stimulus of exports. This was 

done by adapting the neoclassical model of optimum capital accumulation, 

as developed by Jorgenson, to a tax system that includes the two export 

subsidies. The adaptation used information on the extent to which a firm 

can (or could, in the case of DISC) allocate income to its tax-favored 

export subsidiary, and information on the size of the tax exemption. The 

adapted model made possible a calculation of the maximum and minimum 

effects of DISC and FSC could have on the cost of capital in the export 

sector. 

According to these calculations, the minimum effect either DISC 

or FSC could have on the cost of capital was suprisingly small, consider-

ing the extent to which income can be allocated to the tax-favored sub-

sidiaries, and considering the amount of income that can be exempted 

from taxes by using DISC or FSC. In the aggregate, the minimum effect 

of DISC is a 1.3 percent reduction in the cost of capital for equipment 

and a 3.3 percent reduction for structures. The calculations showed 

the minimum effect of FSC to virtually identical to that of DISC. The 

51. 
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maximum effect of DISC was calculated to be large, however -- a 22 

percent reduction for both equipment and structures. The effect for 

FSC was slightly less at about 21.5 percent for both equipment and 

structures. 

Studies of Federal tax policy have shown that certain tax mea-

sures in current law -- the investment tax credit and accelerated de-

preciation -- distort the cost of capital across assets with differing 

depreciation rates.21 These measures have been shown to reduce the 

cost of relatively short-lived assets more than long-lived assets. 

A second goal of this paper was to calculate whether DISC and FSC 

diminish or magnify this effect of other tax policies. It did this 

by calculating the welfare loss produced by tax policy in the absence 

of DISC or FSC. The welfare loss calculated was the result of impaired 

economic efficiency resulting from the misallocation of capital. 

According to the calculations here, when it is assumed DISC and 

FSC have their minimum effect on the cost of capital, they slightly 

reduce the misallocation of capital across assets. Thus, if the other 

distortions induced by DISC and FSC are ignored, they actually improve 

economic efficiency. But when it is assumed DISC and FSC have their 

maximum effect, they magnify the differential tax treatment of assets 

significantly. Under this assumption, the tax-induced welfare loss is 

about $3.6 billion without DISC or FSC, but about $30 billion with the 

subsidies, with both figures based on the capital stock as it existed 

in 1980. The welfare loss numbers are stock rather than flow figures, 

21Jane G. Gravelle, "The 1981 Depreciation Revisions and the Tax-
ation of Business Capital." 
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since they represent foregone return on a given capital stock. How-

ever, since the capital stock grows over time, so too will the welfare 

loss. 

Together, the results on the maximum and minimum effects of the 

subsidies and the results regarding their associated efficiency effects 

yield strong preliminary conclusions for the efficacy of DISC and FSC as 

tax policy instruments. We will assume, for the moment, that a tax sub-

sidy for exports is a good idea, in principal; that is, if a tax subsidy 

has a large effect on exports, with few adverse side effects, it improves 

economic performance. According to the calculations here, if the minimum 

DISC or FSC benefit is assumed, they have only a relatively small impact 

on the cost of capital, especially considering the cost of the measures 

in terms of foregone tax collections. The revenue cost of FSC was es-

timated to be $1.1 billion for fiscal year 1987.22 At the same time, 

they reduced the inter-asset distortion of tax policy only slightly. 

DISC and FSC are thus probably not effective if their minimum effect is 

assumed. 

On the other hand, if the maximum DISC and FSC effect is assumed 

to be the one most appropriate for evaluating the two measures, the 

greatly magnified inter-asset distortion within the export sector that 

the subsidies bring about undercuts any cost effectiveness the measures 

may be assued to have. 

Finally, this paper does not touch on what may be the most import-

ant argument against both DISC and FSC. That is, it makes no sense to 

22u.s. Congressional Budget Office, Reducing the Deficit: Spend-
ing and Revenue Options (Washington: U.S. Govt. Print. Off., 1985), 
p. 254. 
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subsidize exports in the presence of a regime of flexible exchange rates. 

In brief, exchange rate adjustments will eventually mitigate any expan-

sion in exports and have a positive effect on imports, with no ultimate 

effect on the balance of trade.23 Thus, any arguments advanced in this 

report against DISC and FSC are in addition to what is probably the 

strongest argument against the two measures. 

An exploration of how export subsidies fit into economic theory 

and a calculation of the effect of DISC and FSC on exports in a gen-

eral equilibrium context is an area where further study would be prof-

itable. The calculations presented here are meant to lay the ground 

work for such a study. The cost of capital calculations done in this 

thesis would be combined with a production function to estimate the 

partial equilibrium effect of DISC and FSC on export supply. Subse-

quently, exchange rate adjustments would be calculated and the final 

effect of DISC and FSC estimated. 

23Robert Mundell, Interrtational·Economics (New York: Macmillan, 
1968), p. 240-9. 


	0001
	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057

