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Let b represent the percent of firm 2's profits taxable in country.1l.
Let b' represent the percent of firm 3's profits taxable in country 1.
Under source rules, then b and b' equal zero. Under residence rules
where both firms are subsidiaries b and b' exceed zero. Where both are
branches under residence rules b and b' equal 1. Let us examine the
profit maximizing conditions in each of the five cases listed assuming

fixed transfer pricing and that final exports flow from firm 1 to firm 2.

Country 1 Follows the Source Principle

The profit-maximizing conditions as shown in Appendix VII.4
are:
1) (l—t)NMR1 + th13 = MC3 = NMRZ. In determining total output and sales
the corporation should equate NMR2 to MC3 to after tax NMRl plus the
taxed transfer price of exports from firm 3 to firm 1. Under source
rules firm 1's marginal revenue and marginal cost are reduced by t
percent, but imports by firm 1 from firm 3 are a cost and therefore

tax deductible. The higher Pm the smaller the taxes paid to government

13
1. The tax therefore has an ad valorem effect that reduces NMR1 by t
percent (causing a fall in total output and sales) and a specific effect
that raises NMRl by th13 (causing total output and sales to rise).
Whether the ad valorem and specific effect dominates depends on the
transfer price set in relation to MC1 under free trade (high, low, or
equilibrium).

2) (l-—t)MRl + th21 = MRZ' In allocating sales between firms 1 and 2

the MNE should equate MR2 to after tax MRl adjusted for the taxed transfer

price tPm

21" The tax lowers the marginal revenue from local sales by

t percent but this is partly offset by the taxed transfer price. Since
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in the no trade barrier case the corporation equated MR1 = MR2 if the
specific effect dominates MR1 must have fallen compared to its value

in the pretax situation and MR2 must have risen. That is, a high
transfer price causes sales of Yl to rise while sales of Y2 decline

and intrafirm trade declines as a result. The higher the transfer
price the more taxes are paid by the corporation since per unit profits
allocated to firm 2 are small. Where the ad valorem effect dominates
MRl must have risen compared to its pretax value and MR2 fallen so that

sales of Yl decline and of Yz expand. Ceteris paribus, trade therefore

also expands since the low transfer price allows the corporation to
shift profits to firm 2 where they face no taxes.

— —_ -+ = . i
3) (1 t)M.Cl th13 th21 MC2 The corporation should allocate
output so that MC2 equals after tax MC1 minus the taxed Pml3 plus the

taxed Ple. Costs allocated to firm 1 are tax deductible. Therefore

the cost of producing in firm 1 falls by t percent plus t percent of the
cost of imports from firm 3. A high transfer price will therefore

raise costs in firm 1 and lower taxes. This is partly offset by the
transfer price charged by firm 1 on exports to firm 2 since this consti-

tutes revenue and is taxable. The higher Pm

21 the more tax must be paid

by the corporation. Note that if Pml3 = Ple the corporation equates

(l-—t)MCl = MC Here the MNE has two possibilities of reducing taxes

9°

by altering Pm13 and Ple. 1f the net effect is to shift the total

cost function of firm 1 up (ie. the specific effects dominate and are

positive) MC. must have declined compared to its value in the pretax

1
situation and M02 must have risen. Therefore output of Xl declines while
output of X2 expands. This implies smaller exports from firm 1 due to

the high transfer price Ple. Where the ad valorem effects dominate X]

must have increased while X2 falls so that trade increases.
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In summary where the specific effects dominate 1) sales of
Yl expand while output of Xl contracts 2) sales of Y2 contract while
X2 expands. This implies smaller exports from firm 1 to firm 2 due to
the high transfer price on exports. Where the ad valorem effects
dominate 1) sales of Yl contract while X1 expands 2) sales of Y2 expand
while output of X2 contracts. This implies expanding trade due to the
low transfer price szl and high transfer price Pml3. Total output and
sales may either rise or fall. In general one would expect contraction

since (1-t)NMR

1 will probably exceed thlB' Finally note that the

transfer price Pm23 plays no role in this analysis. Intrafirm trade
between firms 2 and 3 is not taxed and therefore does not affect output,

sales, or profits.

Country 1 Follows the Residence Principle and

Both Foreign Firms are Branches

The profit-maximizing conditions are:
1D NMR1 = NMR2 = MCB' The condition for determining total output and
sales is unchanged in the residence-double branch case from the initial
condition under free trade. This is because all profits wherever earned
are taxed at t percent and therefore the MNE cannot avoid the tax by
shifting profits via transfer pricing and changes in trade flows. The
total tax incidence falls on the corporation.
2) MRl = MRZ' No changes in sales allocation occur.

3) MCl = MC2. No changes in output allocation occur.

The Copithorne model14 is set up quite differently but also

concludes that taxes are not shifted by the MNE. The corporation in

14. L. W. Copithorne, op cit., P- 329 and Appendix C.
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his model faces continuous progressive tax functions in each country.

By equalizing the marginal tax rates levied on the pure profits of the
foreign subsidiaries Copithorne concludes that the global tax bill

is minimized and that no changes in output or prices occur. The total
tax incidence falls on the MNE. From this he moves to the case of fixed
tax rates and concludes that the corporation should manipulate transfer
prices so as to shift profits to the subsidiary with the lowest tax
rate. However, he feels that this does not alter the conclusion that

no changes in output or prices occur. Copithorne falsely assumes that
the results of the progressive tax case apply with equal force to the
fixed tax rate case. As we have seen in Chapter III and also see in
this chapter generally the corporation can shift the incidence of the
tax onto consumers or factors. Only in the peculiar case where all
foreign firms are organized as branches will the corporation pay the
full tax with no changes in output or sales. Where tax rates are
progressive it is true that equalizing tax rates will minimize the tax
burden. However, in most countries corporate tax rates are not progres-
sive. A model based on progressive rates therefore is of less practical
interest than a fixed rate model. In general taxes are shifted by the

corporation.

The Residence Principle Applies While Firm 2

is a Branch and Firm 3 is a Subsidiary
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The corporation should equate MC3 to adjusted NMR1 plus adjusted Pm13
to adjusted NMR2 plus adjusted Pm23. The NMR of firms 1 and 2 are adjusted
by the ratio of after tax returns to each firm divided by the after tax
return to firm 3. Since firm 2 is a branch both firms 1 and 2 face
taxation of t percent. Firm 3, however, is a subsidiary and pays tax

only on remitted profits to firm 1. By raising the transfer price charged
on intermediate transfers to firms 1 and 2 the corporation can therefore
reduce its tax bill. The transfer prices are adjusted by the ratio of

the tax differential between each firm and firm 3 divided by the after

tax return to firm 3. Where firm 3 remits no profits (so that b' is

zero) the condition reduces to (1-t)NMR

+ th13 = MC, = (1-t)NMR, + tPm, .

3 2 23

In general we may expect the ad valorem effects to predominate and

1

therefore output and sales to decline.
2) MRl = MRZ' Since both firms 1 and 2 pay taxes on earned profits

intrafirm trade between them will not affect taxes. Therefore this condi-

tion is unchanged from the pretax situation.

_l _'
3) MC _blty e - Pt

1 1% 13 5 1t IMy3e In allocating output the MNE

should equate the MC of production in each firm adjusted for the taxed
intermediate costs. The intermediate costs are tax deductible and are
adjusted for the ratio of the net tax differential between firm 1 (or 2)
and firm 3 over the after tax rate of return to firm 1 (or firm 2).
Note that where the same transfer price is charged each firm the condi-
tion reduces to MC1 = MC2 so no changes in output allocation occur.

In summary, where firm 2 is a branch transfers between 1 and
2 do not affect after tax profits and therefore play no role in the analy-

sis. The MNE attempts to set high intermediate transfer prices so as

to shift trade profits to firm 3, the low tax firm. Where these transfer
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prices are the same neither the allocation of output or sales between

firms 1 and 2 is affected by taxation.

The Residence Principle Applies Where Firm 3

is a Branch and Firm 2 is a Subsidiary

1-bt
c [NMRZ] -

_ _ t-bt
1) NMR, = MC, = 7= T Pm, 4.

MNE equates NMR1 to MC3 to adjusted NMR

In determining total output the
2 minus the adjusted transfer
price Pm23. NMR2 is adjusted by the ratio of the after tax rate of
return to firm 2 divided by the after tax rate of return to either firm
1 or firm 3. Since the after tax return is higher in firm 2 NMR2 shifts
up, expanding output. This is partly or wholly offset by the transfer
price effect which lowers NMRZ' The higher the transfer price charged
by firm 3 for exports to firm 2 the more profits are allocated to firm 3
and therefore the larger the tax bill of the corporation. The MNE would
prefer to set as low a price as possible in order to avoid tax. Note
that the price set for exports from firm 3 to firm 1 has no effect on
total output since these intrafirm profits face the same tax rate, t
percent.

2) (l-t)MRl + (t—bt)Pm21 = (1—bt)MR2. In distributing sales, the
corporation should equate after tax marginal revenue of firm 2 to after
tax marginal revenue of firm 1 plus the tax differential on the transfer
price szl. Since firm 1 is the high tax firm the MNE sets a low price
on exports to firm 2 in order to shift trade profits to the lower taxed
importer. A high transfer price will result in higher taxation and in
order té avoid this the MNE will be forced to reduce exports, selling
more locally in country 1 and less locally in country 2. A low Pm

21

will expand trade, cuasing Yl to decline and Y2 to expand.
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3) (1—t)Mc1 + (t-bt)Pm2 = (1-bt)Mc2 + (t-bt)Pm

93" In distributing

1
output the corporation should equate the after tax marginal cost plus

the adjusted price of transfers of each firm. The higher the transfer
price on exports to firm 2 from either firm 1 or firm 3, the more

taxes must be paid by the MNE. Note that where the transfer prices

are equal the condition reduces to equating the after tax marginal

costs in each firm, and since t > bt, output of X1 rises while X2 declines.
Note that where firm 3 is a branch transfers between the parent firm

and the branch do not affect after tax profits. The cost of inter-—
mediate goods shipped to firm 2 can, however, affect total output and

the division of output. The transfer price charged on exports from the
parent firm to the subsidiary can affect the division of sales between
these two firms. 1In general the corporation attempts to set low transfer

prices since these shift profits to the importing firm, firm 2, which

has the lower rate of tax.

Residence Principle Applies Where Both

Foreign Affiliates are Subsidiaries

1-t t-b't 1-bt bt-b't
+-——-————~— = =
T MR, T+ T Pmy g = MOy = g (IR, T4

15"t [ T23°

1)
Total output and sales are now affected by the adjusted NMR of firms 1
and 2 and by the adjusted transfer prices charged on intermediate goods.
The corporation equates MC3 to the NMR of each firm adjusted by the
ratio of its after tax return over the after tax return to firm 3 plus
the intermediate transfer price adjusted by the tax differential over

the after tax return to firm 3. Note that where b = b'! Pm23 has no

role to play in affecting total profits. Where the MNE is constrained
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in setting this transfer price adjustments in b - b' may accomplish
the same result of minimizing taxes. Or one host country may have
exchange restrictions and not the other so that manipulating Pm23 may
increase total after tax profits.

2) (1—t)MRl + (t—bt)Pm2 = (l—bt)MRz. This is the same condition as in

1
the previous case since firm 2 is a subsidiary in both cases. Therefore
the same remarks apply here. The corporation will try to set a low Pm21
to shift profits to firm 2.

3) (l—t)MCl - (t-—b't)Pml3 + (t—bt)Pm21 = (1—bt)Mc2 - (bt—b't)Pm23.

The allocation of output is affected by the after tax marginal production
costs, and by the tax differentials on intrafirm trade. The MNE will
attempt to set high transfer prices on exports to firm 1 by firm 3 and
low prices on firm 1's exports to firm 2. Where exchange controls exist
the corporation can reduce taxes by shifting profits to the firm with

the lower allowed rate of repatriation. Where b is less than b',Pm23

will be small in order to allocate profits to firm 2.

Summary

In summary, where both foreign firms are subsidiaries the MNE
has the greatest scope for minimizing its total tax burden. Transfer
prices affect total output and the division of output and sales. Only
intermediate transfer prices can affect total output while both transfer
prices of finished and unfinished goods can affect the division of output
and sales. Where both firms are branches the total incidence of the
tax falls on the corporation. There is no scope for minimizing taxes
under residence-branch rules. Where one foreign firm is a branch and

the other a subsidiary the MNE attempts to shift profits to the subsidiary
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through transfer pricing and changes in trade flows. Transfer prices
on flows between the parent firm and the branch have no effect on total
output and sales or their allocation. Transfer prices of trade flows
between the parent and the subsidiary or between subsidiaries can
affect total output, sales and their allocation. Note that these are

the same results predicted in the horizontal integration model.

Conclusions

The model presented here could obviously be expanded to
include such interesting problems as the effect of variable pricing,
of differing tariff rates levied by country 2 on intermediate and finished
goods; of taxation by the host countries for different forms of tax
relief given by the home country, of taxes and tariffs, et cetera on
the behavior of the multinational enterprise. However, the basic results
of the analysis are clear and do not differ in any meaningful way from
the results obtained in the horizontal expansion model though the
results are generally more complicated since there are more firms and
more trade flows to consider. The possibilities for avoidance of taxes
and tariffs are increased since there are more transfer prices to vary.
The procedure for maximizing profits differs only slightly from that
under horizontal integration since in this model there are intermediate
costs to consider. The rules are straight forward:
1) To determine total output the MNE should equate the net marginal
revenue of each secondary firm adjusted for any changes in intermediate
costs caused by tariffs or taxes to the marginal intermediate cost of

firm 3.
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2) To allocate final sales the MNE should equate the marginal revenues
of firms 1 and 2 after they have been adjusted for taxes and for the
tax differential or tariff on transfer prices.
3) To allocate final output the MNE should equate the marginal costs
of firms 1 and 2 after they have been adjusted for taxes and for the
tax differential or tariff charged on transfer prices.

Previous analyses of the vertical integration model only
determined the total output and sales necessary for profit maximization.
They did not realize that in order for profits to be maximized this was

not enough. All three rules must apply so that profit maximization

will generally imply intrafirm trade in final goods.






