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Factor Utilization Conditions

As shown in Appendix III.2 the tariff drives a wedge between
MRl and MRZ' In the original, no-trade-barrier, situation the corporation

equated MR, with MR,. Now MR, is higher than MR

1 2 2 by the per unit tariff

1
er2 (assuming fixed transfer prices). Since MRl has declined compared
to MRZ’ the marginal productivity of labor and capital employed by firm 1
must have risen, and the productivity of labor and capital employed by

firm 2 must have fallen since both firms face constant factor prices.

That is, factors are released from firm 1 (output falls) and factors are

hired by firm 2 (output expands).

If the supply of factors to the MNE is not perfectly elastic

as factors are released from firm 1 their prices decline somewhat

partially compensating for the full productivity rise in the perfectly

competitive case. In firm 2 as output expands factor prices increase

so that fewer additional factors are hired and therefore factor produc-
tivity does not fall as much. If the tariff results in a net expansion
of total output and sales of the MNE the influence of the corporation in
total factor employment in the two countries increases. If output and
sales decline the MNE's influence on factor employment declines.

Since capital is perfectly mobile between the two countries
the tariff does not affect the return to capital-——Pk1 still equals sz
after the tariff. Under free trade the marginal productivity of capital

was also equal in the two firms. However, the tariff raises the produc~-

tivity of capital in firm 1 and lowers its productivity in firm 2 when

the firms engage in trade. The new capital hiring condition becomes

rPm, = Pk(l/Msz - l/MTkl). 1f the transfer price is zero or trade ceases
the marginal capital productivities are equal. The higher the transfer

price the more unequal the marginal productivities.
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As Batra demonstrates, however, trade can only continue under
the tariff if the goods moving across countries through repatriation of
capital earnings are subject to the host country's tariff.24 If the
repatriated capital earnings are not affected by the tariff then inter-
national mobility of capital guarantees that the marginal productivity
of capital must be everywhere the same. This can only be true if the
tariff is zero and inoperative, that is, either trade must cease or the
transfer price be zero. If the tariff does apply to capital movements
goods mobility and capital mobility are not perfect substitutes. The
tariff does cause increased capital movements but intrafirm goods trade

also remains.

The Gains from Trade

Group Gains from Trade Under a Tariff

In Chapter II we discussed three gains from trade: producer,

consumer, and factor gains. The tariff affects each of these gains, and

also affects a fourth group that gains from intrafirm trade--the government

levying the tariff. Let us examine each of these gains in turn.

The tariff barrier causes the producer gains from trade to
unambiguously decline. This is illustrated in Figure II1.5 assuming
1) fixed transfer prices,25 2) that the tariff does not cause any change
in total output or sales of the MNE. Before the tariff the corporation
produced where MRl = MC. = MR, = MC, at the level a = b = a' =b'. The

1 2 2

tariff shifts MRl and MC1 upward and the new curves are equalized at the

24, R. N. Batra, p. 325.

25. Using a fixed transfer price simplifies the analysis of the gains
from trade. This can be modified to incorporate qualitative
differences under variable transfer pricing such as the possibility
of trade expansion in the AR2, AC2 and MC2 cases.
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]

level ¢ = d = c¢' = d'. Sales expand in firm 1 by +AY1 and fall in

firm 2 by —AY2 where +AYl equals —AY2 so that total sales are unchanged.

Output rises in firm 2 and falls in firm 1 where +AX2 = —AXl so total

output is unchanged. If pure profits of the corporation expand the producer
gains from trade under the tariff. That is, changes in total revenue and
in total costs are the important factors in determining the producer
trading gains.

There are two changes in total revenue. Firm 2 loses revenue
as sales decline. This loss is measured by the area under MR2 over the
range —AY2 or by —acAYz. Firm 1 gains total revenue equal to +a'eAYl.
Since —AY2 equals +AY1 and a = a' and ¢ = c¢' there is a net fall in total
revenue of the triangle a'c'e to the MNE.

There are two changes in total cost. Firm 2 produces more
output at increased costs of +bdAX2. Firm 1 produces less output so its
costs fall by —b'fAXl. Since +AX2 = —AXl total costs increase by the
triangle b'd'f. That is, the redistribution of sales causes total revenue
to decline and the redistribution of output causes total costs to increase.

There is a third decline in total profits caused by the redistri-
bution of income to the government of country 2. This is the tariff
revenue paid by the MNE equal to the rectangle d'fec'. So there are
three losses in profits caused by the introduction of the tariff-—the MNE
unambiguously suffers losses. The total loss, however, will be smaller
than the tariff costs the MNE would have paid if no changes in output or
sales allocations had been made ( area a'ghb' ).

If the total volume of output expands in response to the tariff

the fall in total revenue is somewhat smaller and rise in total cost
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somewhat larger. If output and sales contract the fall in revenue is
somewhat larger and the rise in costs somewhat smaller. However, producer
gains still decline by more than the tariff revenue.

The second group affected by the tariff is the consumer group.
Consumers in country 2 suffer a loss in consumer surplus of AP Y, +

272

AY2. Consumers in country 1 gain surplus of APlYl + 1/2AP1AY1.

Whether consumers as a group gain is ambiguous, depending on the demand

1/2AP2
elasticities, the initial sales and price levels and the changes in prices
and sales.26 Consumers are more likely to gain if total sales expand.

If factor markets are perfectly competitive factors as a group
are unaffected by the tariff and reallocation of resources. If factor
prices are affected, factor income changes will depend on 1) elasticity
of factor supply, 2) elasticity of factor substitution, 3) net factor
release from or hiring by the corporation.

The fourth group, government, unambiguously gains tariff
revenue of er2M2 if sz exceeds zero and if trade does not cease. The

government by levying the tariff captures part of the producer's gain

from intrafirm trade and perhaps part of the consumers’ gain.

The Distribution of the Gains from Trade

The transfer price in the tariff case affects not only total
trade gains but also the division of these gains between the firms and
between countries.

The tariff causes domestic sales expansion in the 'low revenue
market' (firm 1) by artificially raising the marginal revenue from

domestic sales compared to exports. Consumers in the low revenue market

26. See footnote 19 in Chapter II.
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gain from the increased sales while consumers in the high revenue market
lose. Within each country consumers who spend a larger share of their
incomes on Yl gain in proportion to their purchases of Yl while consumers

of Y2 lose in proportion to their purchases of YZ' The higher the per
unit tariff (that is, the higher is the transfer price or the higher the
tariff rate) the greater the distortion of output and sales and the
smaller the trade volume given fixed transfer prices. The smaller the
volume of trade the larger are the gains to firm 1's consumers and the
larger the losses to consumers of Y2.

If factor prices are unaffected by the reallocation of output
there are no changes in total country-wide factor incomes. Within each
country firm 1 now employs less factors and firm 2 more factors. The
higher the transfer price the greater the wedge between MRl and MR2 and
the greater the discrepancy in the marginal productivity of factors
between firms. If factor prices are affected by changes in output the
factor used intensively in the expanding firm gains absolutely and
relatively in income as a result of the tariff. In the contracting firm
the intensive factor loses absolutely and relatively.

The government of country 2 gains tariff revenue of erZMZ'
If the corporation reduces trade volume (this fall depending on the
size of erz) tariff proceeds may be less than inititally expected by
the government. Depending on supply and demand conditions a small change
in the tariff rate may cause proceeds to rise or fall. This import
elasticity would be affected by the ability of the MNE to adjust the

transfer price in response to a change in the tariff rate. A rise in

the tariff rate may cause proceeds to decline because either volume falls
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or the transfer price falls. The more vigilant the tariff authorities
the less likely is the MNE to vary the transfer price inversely with

the tariff rate.
The tariff also affects the division of producer's gains.

Before the tariff, firm 1's profits were Yl(Pl - ACl) + M2(Pm2 - ACl).

The tariff causes Y1 to rise and M2 to decline. As Yl rises Pl falls, and

as Xl falls, AC1 falls. If the average cost function is linear the fall

in P, is exactly matched by an equivalent fall in AC

1 (See Appendix

1
I11.4.) The change in profits between the tariff and no tariff posi-

tions can be written as AYl(AP - AACl) + AMZ(sz - AACl). Profits on

1

Yl therefore increase as Yl increases if the cost function is linear.

1f ACl is an increasing function of X1 the fall in ACl exceeds the fall

in P, and profits on Yl are larger than otherwise. Since the transfer

1
price is unaffected by changes in trade volume and AC1 declines per unit
export profits increase. However, the volume of exports will probably
decline. Profits omn M2 may therefore rise or fall depending on whether
the per unit gain is offset by the fall in volume. The higher the initial

transfer price the higher the tariff and thus the more likely the fall in

volume, ceteris paribus, and the more likely a decline in export profits.

Also the larger the initial trade volume the more likely is a substantial
fall in exports and therefore in profits. Total profits of firm 1 may
rise or fall since profits omn Yl increase while the change in profits on

M2 is uncertain. The larger the share of M2 in Xl the more likely are

firm 1's profits to decline.
Firm 2's profits in the no trade barriers situation were XZ(PZ -

AC2) + M2(P2 - sz). The tariff causes X2 to rise (raising ACZ) and M2

to fall (P2 rises as Y2 declines). If the average cost function is linear
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the rise in P2 is matched by an equal rise in ACZ' The change in profits
between the two situations can be written as AXZ(AP2 - AACZ) + AMZ(AP2 -

sz) - M%erz. Profits on X2 therefore increase if the cost function is

linear. If AC2 rises as X2 increases per unit profits on X2 decline. 1If

imports decline P, increases, so that the change in P is ambiguous.

M

Firm 2's profits unambiguously fall by the tariff on imports. The larger

2

the volume of trade after the tariff and the higher the transfer price
the more likely is a decline in firm 2's profits in addition to tariff costs.
Therefore, while we can unambiguously declare that total
corporate profits decline and actually decline by more than the tariff,
we are unable to determine the division of profits between the two firms.
This point is also made by Batra who notes that "a change in the relative
commodity pricés exerts a determinate influence on the real incomes of
the primary factors but not on those of the monopolists. The same is
true of the relative returns of the monopolists...the final result is
indeterminate.”27 This is because as the relative prices change 1) out-
put is reallocated between the two firms and 2) the demand elasticities

change. As P, rises, X

5 2 rises and EZ’ the price elasticity of demand

increases. As Pl falls Xl and El decline. The formula for the relative

returns to the monopolists as given by Batra is:

28
TT P X E:L

Ly

which is indeterminate.

27. R. N. Batra, page 296.
28. R. N. Batra, page 296.
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Effects of the Tariff omn

National Income and the Balance of Payments

The gains from trade under a tariff may be viewed in another
light as contributions to the domestic and national incomes of countries
1 and 2.

The change in firm 1's contribution to country 1's domestic

income is APlAY + Pm,AM

1 oA, - Revenue from domestic sales increases while

revenue from exports declines, the net effect depending on the share of
exports in total production. As output falls, less factors are hired so
employment earnings generated in firm 1 decline. Pure profits rise or
fall again depending on the ratio of M2 to Xl'
The change in firm 2's contribution to country 2's domestic
income 1is APZAY2 - szAM2 + erzMz'. Revenue from sales declines while

import costs fall. Tariff revenue of erzM is paid to the government.

2
Firm 2's contribution may actually increase although its profits decline.
The firm's share in factor employment income rises.

National income includes income of residents earned within the
country and remitted from abroad. Country 1's national income is affected
by: 1) changes in factor prices, 2) changes in national profits. If
factor prices fall as output of Xl declines national income declines.

Also since total corporate profits fall by more than the tariff, country
1's national income may be expected to fall since repatriated profits will
be less, depending on the per unit tariff costs. WNational income of
country 2 is affected by 1) changes in factor prices, 2) the amount of
unrepatriated profits, 3) the tariff revenue, 4) whether there is any

net inflow of capital from country 1 in response to output and price

changes. If output increases cause factor prices to rise national income
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rises. If there are more factor inflows,national income is reduced by
the increased outflow of factor earnings. The amount of unrepatriated
profits will depend on total profits of firm 2 after the tariff and any
changes in the rate of repatriation. The tariff revenue is an unam-
biguous increase in the government's income.

The Balance of Payments between the two countries will be
affected by 1) factor flows, 2) profit flows, 3) intrafirm trade flows.
The volume and value of intrafirm trade may be expected to decline as the
MNE attempts to avoid the tariff by lowering the transfer price and/or
reducing the volume of trade. There may be increased factor flows in
response to output and factor price changes, the direction of movement
probably from country 1 to country 2. The profits flow from firm 2 will
be reduced by more or less than the tariff revenue depending on whether
the rate of repatriation is increased or not. In general country 1 can
expect reduced earnings on intrafirm trade and profit flows and possibly
increased earnings on factor flows. The tariff, as expected, harms the

exporting country, that harm depending on the fall in trade and profits.

Conclusions

The transfer price has a role to play in affecting total gains
from trade in addition to the distribution of these gains. Joint profit
maximization under a fixed transfer price results in usually less trade
and a reallocation of output and sales between the two firms, the size of
these changes depending on erZ. The corporation would prefer to set a
minimal transfer price since this minimizes tariff costs and also mini-
mizes the distortion of resources. The MNE suffers a loss in profits in

excess of the tariff costs because of this distortion. Consumers as a
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group may gain or lose from the tariff. Consumers in the exporting country
gain while those in the importing country suffer. If factor markets are
perfectly competitive, factor incomes are unchanged by the tariff although
factor allocation between firms is changed. 1If factor prices do change,
factors in the importing country benefit while factors in the exporting
country suffer. The government gains tariff revenue through capturing

part of the MNE's profits. The Balance of Payments of country 1, the
exporter, worsens. Under variable transfer prices there is either a
positive or negative relationship between export price and the volume of

exports. The tariff is export reducing in the AR, , AC. and MC. cases

1’ 1 1
since the Pm2 - M2 relationship is positive. But trade volume may
actually increase if transfer prices based on AR2, AC2 or MC2 are used.

The ad valorem effects are uniformly trade reducing but the rotation

effect may be either trade creating or trade contracting.
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