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Introduction

This paper uses a numerical general equilibrium model of world trade
and production to analyze the welfare and terms of trade effects on the U.S.
of border adjusthents in the indirect taxes used by major trading partners.
The analysis is motivated by a number of current policy concerns over the
border tax question, and the extent of trade advantage,'if any, border
adjustments abroad yield U.S. competitors.

In policy circles, the long-standing U.S. dissatisfaction with the
destination basis in the EEC value added tax is both well known and widely
documented. The same issue also arises with other U.S. trading partners,
sincé both Japan and Canada use destination based indirect taxes. These
issues have also crept into the debate in the U.S. on the possible introduction
of a value added tax as part of the flat tax discussion, with a U.S. destination
based VAT seen as a vehicle for retaliating against comparable taxes abroad.
Finally, in the discussion of DISC, on which a GATT panel has ruled against
the U.S., maintainence of DISC has sometimes been justified in the U.S. on
the grounds that it offsets the trade advantages the EEC receives from their
destination based value added tax.

In contrast, existing academic literature on the trade implications of
the tax basis issue has focussed on neutrality propositions for switches
between origin and destination bases in the uniform tax rate case, leading
some academics to suggest that the border tax issue is of no importance. In

practice, however, the taxes at issue are not uniform rate, making this area
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a natural target for a numerical general equilibrium approach, since the
required theoretical structure is generally agreed but quantitative analysis

is currently lacking.

While results indicate that the policy issues involved with these taxes
are quantitatively small compared to wider issues of trade liberalization, a
number of striking themes still emerge. Perhaps most important is the clear
result that where the U.S. is a net importer of manufactures in trade, as occurs

with Japan and the EEC, it is typically advantageous for the U.S. to have these

countries administer taxes on a destination rather than an origin basis,

i.e., not make the basis switch so often argued for in the U.S. This is because
the taxes involved typically have higher rates on manufacturing rather than
non-manufacturing products, and a discriminatory origin basis tax with higher
rates on exportables opérates akin to an export tax. In the case of Canada,
howe&er, from whom the U.S. is a net importer of raw materials and resources
&ather than manufacturinéL a basis switch does make sense from a U.S. viewpoint
since the existing destination basis tax in Canada operates as a tariff.

An implication of these findings is that, given non-uniform tax rates
abroad, adopting the same approach towards all trading partners on the tax
basis issue is not in the U.S. national interest. A more flexible approach
of considering trade with each partner on a bilateral basiq;and separately

negotiating border tax arrangements would be nationally preferred.

Policy Debates on the Tax Basis Issue

The main feature of the current set of indirect tax arrangements used by
major U.S. trading partners is that each uses a national or federal destination

basis broadly based indirect tax. While the U.S. does have federal excise taxes



and statewide sales taxes, these are relatively insignificant compared with in-

direct taxes abroad. As a rough generalization, one can thus think of the U.S. as

having no national broadly based sales tax, while all major U.S. tradinz partners do.

The EEC has a destination based value added tax (VAT), Canada has a destination
Based manufactures sales tax, (MST), which combines with provincial retail
sales taxes (PRST) which are more substantial than the statewide sales taxes
in the U.S., and Japan has a destination based commodity tax (CT).

Under the destination basis in all these taxes, imports are taxed as
tﬁey come into these countries while exports leave tax free. This contrasts
with an origin basis, under which imports are tax free but exports are taxed

at point of production.

From a U.S. perspective the importance of this set of arrangements is the
widespread perception that these countries receive an advantagé in their trade
with the U.S. The argument usually made is that U.S. exports
have to cross a tax barrier in order to penetrate foreign markets, whereas foreign
products entering the U.S. face no such barrier since they leave the country of
production tax free. Put another way, these countries' products sell at gross
of tax prices in their own countries, but at net of tax prices in the U.S.

This perception of the tax basis in the U.S. has its origins in the 1960's
with the introduction of the value added tax in the EEC, and persists up to the
present day.

At the time when the EEC introduced the VAT, there was substantial
discussion of these issues both in the academic and policy literature. In the

policy arena, several different arguments were made in the U.S. These were all
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based on the premise that a situation with the U.S. operating no nationally
based indirect tax, but with foreign countries having a destination basis in their
taxes is disadvantageous to the U.S. One argument was that the U,S. should pressure
its major trading partners to switch from a destination to an origin basis,
This thesis was that an origin basis would be fairer since U.S. exports entering
these countries would face no tax barrier, while products leaving these countries
would be taxed at point of production and be treated on a comparable basis with
their own products sold domestically. Another argument was that if foreign
countries are unwilling to adopt an origin basis, the U.S. should countervail
foreign destination basis taxes by adopting a similar destination basis tax of
their own. This was part of the rationale given for the introduction of a
value added tax in the U.S. in the early 1970's, even though the link between
a destination basis and a value added tax does not necessarily hold, since a
destinapion based federal sales tax, for instance, could be adopted,

More recently, this same set of concerns have arisen in two different
guises, namely U.S. taxes and‘violation of GATT rules on export subsidies,
and the flat tax debate. As is well known, the issue of whether the DISC
represents an export subsidy has been referred to a recent GATT panel who
have ruled against the U.S., suggesting the DISC should be removed. The U.S. has
been reluctént to take any action on the DISC, and an argument heard in the U.S.
is that it is nécessary to keep the DISC in order to offset the trade
advantage obtained from destination based indirect taxes abroad.

In the flat tax area, initial proposals have focussed on a simplified
~ income tax, including expensing and an elimination of progressivity. Following
the initial deﬁates, however, it is now being recognized that an alternative
way to achieve a similar result would be to switch to a consumption tax, and
administer it as a value added tax. This is similar to the consumption tax

proposals made by the Meade Committee in the U.K., except that in the case



of Meade, progressivity was to be retained through a two tier tax. However,

as soon as a flat rate value added tax is proposed to replace the income tax,
it is natural for the debate once again to pick up the trade implications

of such a change. An aspect of the flat tax debate now beginning to surface

is the argument that the U.S. should use the opportunity of such a tax change
to retaliate against the foreign trading partners who have destination based

indirect taxes.

In contrast to this policy debate, academics have, by and large, made
little of the tax basis issue, because from the middle 1960's on they have
concentrated their efforts on neutrality propositions for tax basis
switches. These neutrality propositions examine a uniform tax rate case,and
show that there are no real effects associated with a switch from an origin
basis to a destination basis (see Shoup (1969), Shibata (1967), Krauss and
Johnson (1970), Meade (1974), and Grossman (1980)). In one case, taxes are
collected at point of consumption,and in the other at point of production. 1If
non-distorting taxes operate in either case, the only implication of a change
in tax basis is to change the price level, which in the fleéxible exchange rate
case also changes the exchange rate between domestic currencies. A change in
tax basis can, therefore, take place with no real side long run equilibrium
impacts; all that changes are exchange rates. Real trade flows, and relative
commodity prices denominated in domestic currency remain unchanged as the tax
basis switch occurs. Many academics have therefore tended to view the policy
debate on the tax basis issue in the U.S. as misguied because of these

neutrality propositions.
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The weakness in the academic literature is that the taxes at issue are
not uniform rate taxes. The value added tax in the EEC, while originally
proposed as a uniform rate tax with broad coverage, has degenerated into a
system of multi-rate taxes, with significant differences between the various
EEC countries. Similarly, in the Canadian case the federal manufactures‘salés
tax is a tax explicitly on manufactures, and in the provincial retail sales
taxes this distinction between manufacturing and non-manufacturing is compounded
through the exemption of food and housing. Equally, the Japanese based
commodity tax is concentrated on manufactures. The academic literature has thus
far not fully incorporated the discriminatory nature of ‘these taxes abroad

into the discussion of the relevance of the neutrality propositions to the

policy debate on tax basis switches. It is widely acknowledged that in
the case of non-uniform rate taxes the neutrality propositions in the
literature break down, and Vandendorpe ' and Friedlaender (1968) have shown
how a discriminatory output tax can improve a country's terms of trade.

The implications of current tax policies in U.S. trading partners have not,

however, been numerically investigated; this is what we attempt here.

Neutralities aid son-Neutralities in Basis Switches.

Priﬁr to discussing the MNuMerical general equilibrium model of world trade
used to analyze impacts of tax basis switches abroad in the non-uniform case,
it is useful to review the neutrality arguments concerning basis switches in the
uniform rate case, and offer some intuition as to what might happen in a non-
uniform rate case.

To deﬁonstrate neutrality for a basis switch we consider a situation in
whicﬁ there are two countries and two products,with each country completely

specialized in production. X1 is produced in country 1, and X2 in country 2.



Each country buys the products of the other; X% refer to exports by 1 to 2,
(country 2's imports); X; to exports by 2 to 1, (country 1l's imports). P1 and
P2 denote producer prices denominated in local currency, i.e. the ﬁrices received
by sellers of products in their local currency; e denotes the exchange rate
between currency 1 and 2 i.e., the price of a unit of 1's currency in terms of
2's currency.

To demonstrate neutrality, we assume an equilibrium in the presence of
one tax basis, and show that switching to the alternative tax basis has no effect op
equilibrium relative prices’(and hence quantities). Two characteristics of equilibrium
have to be shown to be invariant to the tax basisAswitch; the balance of payments
condition, which we assume -also holds in the no tax case, and relative consumer
prices in domestic currency in both countries, since these determine consumer
demand behaviour. Uniform tax rates on both products apply, and revenues are re-

distributed fn Jump sum manner to a single domestic consumer. The equilibrium in

the presence of taxes is thus also identical to that generated in no tax case.
Assume in the no tax case that a balance of payments condition holds, given

by Ple = eszi which we denominate here, for convenience, in the currency of
country 1. This implies that in domestic currency the value of expdrts is
equal to the value of imports. Relative domestic currency denominated consumer
prices in 1 are given by PI/ePZ'

In the destination basis case, where thé tax rate operates at rate tl, the

balance of payments condition will not change. Consumer prices are increased by
a (1+t1) term in both the denominator and the numerator, which cancels leaving
relative prices unchanged. The real characteristics of the no tax equilibrium
thus remain unchanged.

With an origin basis tax, the balance of payments condition changes to

p1(1+t) xf = epzx;, Because taxes are collected at point of.production'while



ifiports enter "the country tax free, relative consumer prices in country 1 change
to Pl (1+t)/eP2. If .we move from a destination to én origin basis,

relative price levels f{and thus the exchange rate) can adjust such that the balance
of payments condition and relative consumer prices remain unchanged with the

same (P,X) vector. For this to ®ccur, the exchange rate under the origin basis
must equél that under the destination basié regime times (l+t1), i.e.,

e0 = (1+ti)eD, and the basis change is neutral in the sense that equilibrium

trade flows are unchanged. The balance of payments conditions and domestic price

ratios involved in these altermative equilibria are summarized in Table 1.

Neutrality can also be shown to hold in the more complicated case where

intermediate: production is present, as has been demonstrated by Grossman (1980).

In this.case the destination basis tax should apply to final sales only,and
the origin baéis tax only to value added. As in the case above, with inter-
mediate 'production present the origin destination basis switch involves an
adjustment in the exchange rate, giving neutrality for the basis switch in the

uniform tax case.

The impacts of tax bases changes in the non-uniform tax case have not
been fully discussed in the theoretical literature. There is some intuition,
however, which can be gained from consideration of the non-uniform tax case
for a small open price taking economy. In Figure 2, we analyze basis
switches in the 2 commodity case for an economy which is a taker of prices
s and to simplify

on world markets. The country imports X, and exports X

2

matters we consider a tax only on the import good X

1
9° To clarify the difference
in impacts on trade flows between the two tax basis and a tariff, we also"

consider the case of a tariff on XZ'



Table 1

Balance of Paymernts ‘Conditions and Relative Consumer Prices Under Tax Basis Switches

Balance of Payments Corndition Relative Consumer Prices in 1
2 N .1 N
No Tax _ PIX1 = e P2X2 Plle P2
Destination Tax in 1 PIXf = eDPZXi P1(1+t 1) / el.)Pz(l-.l-tl)
(Rate tl) . .
2 o0, 1 o
Origin Tax in 1 P1(1+t 1)Xl= e PZXZ Pl(l-H:l)/e PZ
(Rate tl) '

1f &° = (1+t1) eD,then the same balance of payments condition holds with

unchanged X;, Xi, and relative consumer prices are unchanged.
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Figure 2

Impacts of Tax Basis Switches Under Non-Uniform Tax Rates

Tariff on X2 Origin Basis Destination Basis
(tax on X, only) (tax on X, only)
X
1
A

B
XZ
A,B - Free trade production, A,B - Free trade production, A,B,- Free trade production,
- consumption ) consumption . . consumption
D,C - With tariff production, D,C - With tax production, A,C - With tax production,
consumption consumption consumption
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As is well known, the effect of a tariff is to induce a domestic welfare
loss which consists of two components; a production and consumption effect.
Because domestic producer prices equal the gross of tariff prices, a domestic
production distortion occurs moving production from point A to point D, lowering
potential real income. In addition, a domestic welfare loss occurs since con-
sumption occurs at point C where an indifference curve is tangent to a domestic
.ggghgg;fhan_g_woy}d price line.

:“HEmh noﬁﬁuniform taxes administered on either an origin or destination

basis, only éne 6f the two effects associated with the tariff occurs..’With the

origin basis there is only a production effect,although in opposite direction to
that associated with the tariff. With the destination basis tax only a consumption

effect is involved.

. B

This is represented in the second and third diagrams in Figure 2. With a
tax on an origin basis, taxes occur at point of production and not at point of
consumption. Imports enter tax free and consumption takes place at world prices
since the tax is only on the imported good. However, because of the tax on
domestic production of good 2, production moves from A to D. A loss in potential
real income occurs, associated with the production effect of the distortion, but
no consumption effect occurs. With a destination basis, taxes are collected at
point of consumption rather than at point of production. No distortion of production
occurs because any domestic production is sold at gross of tax prices, and net of
tax producer prices equal world prices.

In these simple cases therefore, there is, a presumption that if an equal
tax rate were involved in a basis switch, the welfare costs .associated with either
tax basis would be less than that due to a tariff.since only one of the two effects
due to the tariff is present. This is ambiguous in the origin basis case,because of _

the opposite'direcfion of the produétion effect from that occuring with the tariff.
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While these diagrams clearly suggest a welfare effect associated with a
basis switch in the non-uniform tax case, investigating their significance in
more realistic settings requires a larger scale numerical general equilibrium

model to which-we'now turn.

1
IV A General Equilibrium Model of World Trade

The general equilibrium model used here to analyze impacts of basis switches
abroad on the U.S. is based on that described in Whalley (1983) . The present model
variant differs from the earlier model in incorporating eight trading regions
reflecting major participants in world trade in contrast to the earlier seven-
and four-region versions of this model. These eight regions are the U.S., the
EEC, Japan, Canada, Other Developed, Newly Industrialized, and Less Developed

Countries. The size of these regions in the model reflects their relative U.S.

dollar GNP for 1977 in the World Bank Atlas. >

The model incorporates six products produced in each region. These are:
1. Agriculture and Food; 2. Mineral Products and Extractive Ores;
3. Energy Products (including o0il); 4. Non-Mechanical Manufacturing;
5. Machinery and Transport Equipment(including vehicles); and
6. Construction, Services, and other Non-traded Goods. Each of the first

five goods are internationally traded with an assumed heterogeneity by region

1
~A more detailed description of earlier versions of the model incorporating

only the EEC, the U.S., Japan and a residual rest of the world is given in
Brown and Whalley (1980).

2The conversion of country GNP data into U.S. dollars using the same exchange
rates as in the World Bank Atlas should be noted as an important feature;.
which neglects differences betwcen purchasing power parity and official
exchange rates.
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prevailing across production sources. The sixth commodity is non-traded for

all regions. The same commodity classification is used for trade, domestic

production, and final demands, with an approximate concordance adopted

between the different classification systems appearing in the basic data used.

Problems of data availability for all regions plus the large dimensionalities

involved in obtaining a general equilibrium solution for a eight-region model

have limited the model to six products and eight regions; 48 products in total.
The 'Armington' assumption of product heterogeneity by region implies

that products are differentiated on the basis of geographical point of production

as well as physical characteristies. 'Similar' products are substitutes in both

demand éng producpioﬁ i.e.. Japanese manufactures are treated as qualitatively different

praducts from U.S. or..EEC manufactures. TRis treatment is used both to accommodate the

statistical phenomenon of 'cross-hauling' in international trade data, and to
exclude complete specialization in production as a behavioural response in
the model. This structure also enables empirically based import demand
elasticities to be incorporated into the model specification.

Production and demand patterns in each of the iregioms revolve around the
domestic and world price systems. For each product in the model the market price
is the price at point of production. Sellers receive these prices, purchasers (of
both intermediate and final products) pay these prices gross of tariffs, NTB
tariff equivalents, and domestic taxes; no transportation costs are considered.

Explicit demand functions are used for each.region which are derived from hier-

archical CES/LES preference functions, and CES functions characterize

production sets. Producers maximize profits and competitive forces operate such
that in equilibrium all supernormal profits are competed away. Investment flows,

interest and dividends, and foreign aid also enter the model, with the second two

of these being treated as income transfers.
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The model examines international trade equilibrium situations, where demands
equal supplies for all products, and in each industry in each region a zero-
profit condition is satisfied representing the absence of supernormal profits.
In equilibrium, a zero external sector balance condition (including investment

flows, dividends, interest and transfers) also holds for each region.

An important feature of the model is the structure of substitution possibilities on
both the demand-and = production sides, which are represented by the CES and CES/LES
functions. The e1astic1ties of substitution in these functions determine price
elasticities of goods and factor demands, and because of the Armington
product heterogeneity assumption, these elasticities also control import and export

demand elasticities for each region.

In production, each industry has a CES value-added production function
which specifies substitution possibilities between the primary factor inputs,
capital and labour services. No technical change is incorporated,and factors
are immobile between regions. In addition to the CES value-added functions,
each industry uses the outputs of other industries (both domestic and imported)
as inputs in its own production process. Substitution between intermediate
products is allowed while fixed coefficients in terms of composite goods are
assumed. Eaeh fixed coefficient requirement is specified in terms of a composite
good,which itself is represented by 'a nested CES function with elements of the
composite (i.e. products identified by geographical point of production) entering
as arguments. Substitution occurs between comparable domestic and composite
imported commodities at the top level of nesting, with further substitution taking

place between import types differentiated by location of production.
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On the demand side, a single set of final demand functions for each region
are obtained by maximizing a nested CES/LES utility function. Within this
functional form, a hierarchy of substitution possibilities applies between
similar products imported from the various regionms, and between composites of
imports across sources and comparable domestic products. Use of these nested
functions enables empirical estimates of price and income elasticities in world
trade to be incorporated into the model. These values guide parameter choice for
inter-nest elasticity values in the CES functions (i.e., between 'similar'
products subscripted by location of production). The LES features in the

hierarchy allow income elasticities in import demand functions to differ from

unity.

¥ Since each region generates demands from utility maximization, the market

demand functions in the model satisfy Walras' Law. This is the condition that
at an§ set of prices'the total value of demands equals the total value of
incomes. The incomes of regions are derived from the sale of primary factors
owned by each region plus transfers received (including foreign aid).

Finally, the model incorporates tariffs and non-tariff barriers (NTBs)
in ad valorem equivalent form, along with domestic tax policies. With the
exception of Canada, the parameter values adopted to represent these along with
the sources used are given in Whalley (1983). By changing the model specification
of tax rates, impacts of changes in tax bases can be considered by computing

.equilibria associated with alternative policy regimes.

A Benchmark Calibration, Elasticities and Equilibrium Solution of the Model

The procédures used in applying the model are outlined in Table 3. A
worldwide general equilibrium constructed from 1977 data is assumed to hold in

the presence of existing trade and tax policies. The model is calibrated to



TABLE 3

16

MODEL FLOW CHART FOR WORLD TRADE GENERAL EQUILIBRIUM MODEL

Replication
Check

|

Basic Data for each

region (trade, demand,
production, tariffs,
non-tariff barriers, taxes)

}

Adjustments for mutual
consistency. World 1977
benchmark equilibrium
data set

Choice of functional form
and calibration to 1977
data

Policy Change

/Further polic

Specified

'Counterfactual’ Equili-
brium computed for new

policy regime

Policy Appraisal based on

changes to be

evaluated

pairwise comparison between
counterfactual and benchmark

Extraneous
Specification of
Elasticities
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this data set througﬁ a procedure which determines parameter values for the model
functions consistent with the equilibrium observation. Counterfactual analysis
then proceeds for any specified policy change.

This calibration procedure involves first constructing a data set for a given
year in a form which is consistent with the equilibrium solution concept of the
model; a so-called benchmark equilibrium data set. Once assembled, parameter
values' for equations can be directly calculated from the equilibrium conditions

using the calibration procedureidescribed in Mansur and Whalley (1983). The model

specification is then capable of reproducing the benchmark data as an
equilibrium solution to the model. Comparative statics can be performed by
computing new equilibria for alternative tax rcgimes, and comparing new and
benchmark equilibrium data.

The micro consistent benchmark equilibrium data set construéted for this
purpose has the properties of a worldwide competitive equilibrium in that demands
equal supplies for all products, no profits are made in any of the domestic
industries, and each region is in zero external sector balance. The data set
involves both the domestic and trading activity of each of the regions, and a
number of source materials are used which need adjustment for inconsistent
classifigations and definitions. A description of the methods used in assembling

the 1977 data set used appears in Whalley (1983).

Parameter values, consistent with the equilibrium observation, are determined
using - the model equilibrium conditions and the benchmark data. Because of the
CES/LES functional forms used, this procedure requires more information than that
contained in the benchmark equilibrium data set. This information requirement
is met by spécifying elasticities of substitution and minimum requirements in the

functional forms. Once these are chosen, demand functions are solved for share
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parameters consistent with both equilibrium prices and quantities. On the supply
side, cost functions are similarly solved for share and unit parameters consistent
with equilibrium prices and input use by industry.

As might be expected, the values chosen for substitution elasticities have
a substantial impact on the results produced by the model, and the procedure
followed is to adopt a central case model specification around which sensitivity
analysis can be performed. Given the present focus on trade effects of tax policies,
an especially important set of parameters are the substitution elasticities which
determine implicit trade elasticities. Import price elasticities for developed coun-
tries in the ‘=mode; reflect the Stern, Francis, Schumacher (1976) compendium of trade
elasticities, and estimates for developing countries are due to Khan (1974).
Recent estimates for the U.S., EEC, and Japan by Stone (1979) provide detailed
estimates by product and are also approximately consistent with the values used
in the model. The low values (in absolute terms) of import price elasticities
produced by these and other studies have been extensively commented on in the
literatures +In the present model these produce significant terms of trade

effects from tax basis switches policy changes, and their role should thus be

highlighted.
Once specified, the model is solved for a new general equilibrium for a

policy or other change using a Newton method involving an estimate of the
Jacoblan matrix of excess factor demands and government budget imbalances.
Although there is no ex ante argument of convergence with this Newton method,

it has been. successful.in implementation.

Results and Policy Implications

The numerical general equilibrium model described in the two earlier sections
has been used to analyze a number of changes in indirect taxes in the EEC, Japan,

Canada, and the U.S. These all involve modelling the tax change desired in 2 .
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model equivalent form, introducing the changed tax regime into the model, and
computing the new equilibrium associated with the policy change. Comparison be-

tween benchmark and counterfactual equilibria then provides the basis for the

policy evaluation.

Table 4 reports welfare and terms of trade results under switches from the
destination basis currently prevailing in the EEC, Japan, and Canada to an origin
basis keeping tax rates unchanged. The welfare changes reported are Hicksian
equivalent variations in 1977 billions of dollars, with a positive EV indicating
a welfare improvement and a negative EV a welfare 1loss.

A number of striking results emerge from Table 4. The first is that in aggregate
the effects involved are quite small. These are considerably smaller than those
associated with changes in tariffs and non-tariff barriers in other work by
the authoré, and suggest that in aggfegaté the orders of magnitute involved
with éhanges in tax bases may be less significant than those associated with
larger moves toward trade liberalization. Indeed for the case where there is
an BEC switch to an origin basis, the global 'impact (as given by the sum of
EV's) is negative.

Beyond the small size of the aggregate effects , ahowever, other interesting
features emerge. In the caée of a switch in either the EEC or Japan to an
origin basis from the existing destination basis, results indicate a significant
welfare improvement for both the EEC and Japan and a welfare loss for the
"U.S. These are accompanied by terms of trade improvements for both the EEC and
Japan,and a terms of trade worsening for the U.S.

The reasons these results are obtained is due to the structure of indirect

tax rates in these two regions. Tax rates are heaviest on manufacturing products,



Switches to Origin Basis From Destination Basis

Table 4

A. Annual Welfare Impacts (EV's in 1977 $bill)

20

EEC Switch Japan Switch Canada Switch All 3 Switch
EEC 1.9 .0 2.0
U.s. -.1 -.1 . .2
Japan .2 1.4 . 1.9
Canada -.0 -.0 A .3
Other Developed -.6 -.3 -.2 -1.0
OPEC b .1 -.1 .5
NIC -.7 -.1 -.1 -.9
LDC -2.1 .2 -.2 -2.1
Total -111 1.3 .7 .8

B. Terms of Trade Impacts

EEC

U.s.

Japan

Canada

Other Developed
OPEC

NIC

LDC

.81
-.13

.13
-.12
-.34
-.11
-.44
-.77

.01
-.13
A4b
-.05
-.17
.05
-.16
.07

(% change, +ve indicates improvement)

.07
.14
.23
-.42
-.11
-.07
-.10
-.04

.85
-.10

-.74
-.60
-.13
-.70
-.74
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which are exports by these regions to the U.S. The effect of moving from a
destination to an origin basis is to move the tax from one where exports leave tax
free,to one yhere a tax applies to exports. Given that both the EEC and Japan
are not treated in the model as small open price taking economies, a significant
terms of trade improvement occurs and the U.S. is made worse off.

This feature operates in the opposite direction, in the Canadian case. ‘
In Canada, tax rates are also heavily concentrated on manufacturing, but the switch
in tax basis produces a terms of trade improvement for the U.S., and a terms of trade
worsening for Canada. This occurs because Canada is an exporter of raw materials
andmaatural resources and a net import of manufactures in U.S.-Canadian trade.
The welfare gain to Canada,in spite of a terms of trade loss,occurs because
of the compounding effect of the destination basis tax with tariffs and NTBs.
This reversed trade pattern from the U.S.-EEC and U.S.-Japanese cases is
thus crucial in determining whether the U.S. gains or loses from a basis switch.
This table therefore produces the important policy implication that it may
not be in the interest of the U.S. to persuade trading partners to switch from
the existing destination basis to an origin basis in their indirect tax systems.
In fact, in two of the three cases where the bilateral trade pattern has the U.S.
as a net importer of manufactures, there is a welfare loss for the U.S. associated
with such a switch. The policy implication is clearly that whether or not the U.S.

should push for trading partners to switch to an origin basis depends crucially

- on the hilateral pattern of trade.

Similar results also occur where all three regions simultaneously switch to
an origin basis from a destination basis. There is a terms of trade improvement
for the EEC and Japan,and a terms of trade deterioration for Canada. The net
effect for the U.S. is a small terms of trade gain, but the pain is smaller than

that which would occur with a switch in Canada alone.
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Table 5 moves beyond the tax basis switch issue, reporting results

from cases where indirect taxes in these three trading regions are
abolished. The EEC abolishes the value added tax, Japan abolishes the
commodity tax and Canada abolishes both ‘the .provincial retail sales tax and
the manufacturing sales tax. As in Table 4, the welfare impacts of these
changes are relatively small, but typically the aggregate effects are more
significant than in the case of basis switches. Interestingly, the EEC loses
from the abolition of the value added tax, Japan gains fromithe abolition of
the commodity 'tax, and Canada gains from the abolition of the provincial retail
sales tax and the manufactures sales tax.

Underlying these results are the terms of trade effects. 1In all
three cases the tax removing country suffers a deterioration in their
terms of trade. The net effect in the Japanese and Canadian case is a
welfafe gain, whereas in the EEC case a welfare loss occurs.

The reason for the terms of trade deterioration against the tax
removing region is that manufacturing products are heavily taxed, and so
the abolition of indirect taxes results in a substantial increase in
production of manufacturing items in these regions. Manufacturing items
are substantially more import intensive than non manufactures, and the
increase in imports results in a terms of trade deterioration. All three
regions thus suffer a terms of trade deterioration irrespective of the
" pattern of their trade with the U.S. On top of this is the welfare gain
from the abolition of the tax,because of the removal of the domestic
distortion.. In the Japanese and Canadian cases this more than offsets the

terms of trade deterioration, in the EEC case it less than offsets.



Table 5

Abolition of Indirect Taxes Abroad

A. Annual Welfare Impacts (EV's in 1977 $bill)

EEC

u.s.

Japan

Canada

Other Developed
OPEC -

NIC

LDC

Total

B. Terms of Trade
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EEC

U.Ss.

Japan

Canada

Other Developed
OPEC

NIC

LDC

EEC Abolish Japan Abolish Canada Abolish All 3 Change
VAT - Commodity tax PRST + MST Simultaneously
-1.0 .0 .1 -.9
.0 .1 .8 1.0
-.0 1.2 .1 1.2
.0 .0 .5 .5
1.0 .0 -.2 .8
.6 .6 .1 1.2
-.0 . -.0 .1
.1 -.0 .4
.6 2.3 1.3 4.2
Impacts (% change, +ve indicates improvement)
-.66 .00 .04 -.60
.01 -.00 .31 .34
-.03 -.74 .14 -.73
.03 .06 -.82 -.83
.49 -.03 -.16 .33
.48 .39 .02 .88
-.02 -.03 -.12 -.15
-.01 W11 -.01 .11
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A significant terms of trade gain accrues to OPEC in

both the EEC and the Japanese tax removal cases. Removal of the taxes increases
manufacturing production and also oil imports. Because these regions are so much
larger than Canada, a removal of taxes in these cases is enough to give a sub-
stantial terms of .trade improvement to OPEC.

Table 6 looks at a further set of changes where instead of removing taxes in
U.S. trading partners, these taxes are instead added to existing U.S. excise and
sales taxes (which are relatively small). 1In all cases a significant terms of
trade improvement occurs for the U.S. However, because of the distorting nature
of these taxes in the Japanese and Canadian cases, the net effect for the U.S. is
a welfare loss because of the domestic distortions generated by the tax. The
reason fqr_the terms of trade improvement for the U.S. in these cases
stems from the anti-manufacturing structure of indirect taxes in all three
regions. .In trade with both the EEC and Japan, the U.S. is a manufacturing
importer,and since manufactures tend to be import intensive a tax which
discriminates against manufactures, as these taxes do, will improve the U.S.

terms of trade.

Table 7 considers some further cases where the taxes involved are abolished
on domestic products only. Because the taxes are administered on a destination
basis, removing taxes on domestic products only means that the tax degenerates to
a tariff. In all cases large terms of trade gains occur for the region concerned,
especially in the EEC case where a sharp welfare improvement also results. This
substantiates the intuition claimed for Figure 2 regarding the differences between
tariffs and discriminatory domestic taxes on either an origin or destination basis.
These results also emphasize the earlier point, that the impacts of changes in

tariffs are typically larger than changes in tax bases.
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Table 6

Additions to Existing U.S. Excise and State Sales Taxes

A. Annual Welfare Impacts (EV's in $bill 1977)

Add the Add the Japanese Add the Canadian
EEC VAT Commodity Tax PRST and MST
EEC -.0 -.6 -.7
u.s. .8 -1.5 -1.0
Japan -.1 5 -.8
Canada -.1 -.9 -1.0
Other Developed .1 -.1 -.1
OPEC -.5 -.9 -1.0
NIC .1 -.2 -.3
LDC .1 .3 .1
Total 4 -4.6 -4.9

B. Terms of Trade Impacts (%change, +ve indicates improvement)

EEC -.02 -.26 -.29
U.S. .27 1.84 2.21
Japan -.07 -.68 -.75
Canada -.22 -1.70 -1.99
Other Deveioped .03 -.02 -.03
OPEC ~-.24 =44 -.50
NIC . .09 -.11 -.17

L.DC .10 .15 .06
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Table 7_

Abolishing Taxes on Domestic Products Only

A. Annual Welfare Impacts (EV's in $bill 1977)

In the EEC In Japan In Canada In All 3 Regions
EEC 8.3 .1 -.1 8.1
U.S. -.5 -.1 -.2 -.7
Japan .3 2.5 -.0 2.8
Canada -.2 -.0 1.4 1.2
Other Developed -5.1 -.2 -.1 -5.3
OPEC -2.9 -.2 -.0 -3.1
NIC -.8 -.2 -.1 -1.1
LDC -1.9 -.3 .0 -2.1

Total -2.7 1.5 .9 -2.1

B. Terms of Trade Impacts (Z%change, +ve indicates improvement)

EEC 4.26 .03 -.02 4,14
U.S. -.28 -.09 -.19 -.54
Japan .35 .95 -.02 1.33
Canada -.35 -.03 1.41 1.09
Other Developed -2.51 -.15 -.10 ~2.69
OPEC ~2.59 -.23 -.04 -2.82
NIC -.55 -.18 ~-.14 -.85

LDC -.85 -.10 -.00 -.93
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FinallyBin Table 8, some sensitivity analyses are reported for the case con-
sidered in Table.4.where the EEC switches to an origin basis. In this ;able,
Idifferent erasticitﬁtconfiéﬁratiuns in the model  are used, but the welfare and-. - .
terms of trade effects for the various regions remain largely insensitive to these

changes, This suggests reasonable robustness of the policy conclusions with xespeét

to alternative specifications of the model, although a more extensive investigation

would be needed to confirm this for other cases.

Conclusions and Policy Implications

In this paper a numerical general equilibrium model of world trade has been used

to analyze the impacts of border adjustments in indirect taxes used by major U.S.

trading partners on U.S. trade and welfare. The policy setting for the ahalysis

is the continuing U.S. concern over the destination basis in the Value Added Tax

in the EEC, and the wider set of concerns that the U.S. operates in a trading

environment in which other partners use broadly based indirect taxes on a destination

basis while the U.S. has no comparable tax. The paper explicitly attempts to

move away from earlier theoretical literature on the uniform tax rate case

where neutrality propositions prevail for tax basis switches, to incorporate the
non-uniform taxes which prevail in practice.
Results indicate that a move from the existing destination basis
to an origin basis is welfare worsening for the U.S. if this were done
in either the EEC or Japan, but would be welfare improving if this were

done in Canada. What this reflects is that foreign taxes abroad tend to

be heavily concentrated on manufactures, and if the U.S. is a net importer

of manufactures from the region concerned a terms of trade improvement

accrues to the foreign trading partner. Thus, for the U.S. to argue
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TABLE 8

Sensitivity Analysis for EBC Switch to Origin Basis (Case 1, Table 5)

A, Annual Welfare Impacts (EV's in $bill, 1977)

T:::: i‘ Variation Variation Variation Variation Variation Variation Variation Variation

(central case A B c D E F G H

specification) .
EEC 1.9 1.3 1.6 1.4 1.7 2.1 1.9 2.1 1.5
u.s. -.1 .3 "~ .0 -.2 -.2 -.2 -.2 -2 -.1
Japan 2 -4 .3 .0 .2 .3 .2 .2 .3
Canada -.0 . .1 .0 -.0 -.0 .0 -.0 -.0 .0
Other Developed =.6° -.6 -7 -.2 -.4 -.8 -7 -.7 ~.4
OPEC 4 o4 4 .3 .3 N ] -4 oh .6
NIC =7 -.5 -.6 -.7 -7 -.8 -.7 -.6 -.5
LDC -2.1 -1.7 ~1.8 -2.1 -2.1 -2.2 -2.1 -2.1 -2.5
TOTAL -1.1 -.3 -7 -1.5 -1.2 -1.1 -1.1 -1.0 -1.1

B. Terms of Trade Effects (% change, +ve indicates improvement)

EEC .81 .79 .78 .76 77 .90 .83 .84 .70
u.s. © =13 -.14 -.13 -.13 -.13 -.16 -.13 -.13 -.10
Japan 13 .37 .29 -.07 .09 .26 .11 .11 .21
Canada -.12 .02 -.03 -.13 -.10 -.08 -.13 -.13 -.09
Other Developed -.34 -.48 -.42 ~.21 ~.26 -.41 ‘—.34 -.35 -.29
OPEC -.11 -.24 -.18 -.19 -.14 -.08 -.11 -.13 -.10
NIC -4 -.50 -.48 -.35 -.43 -.56 -4 b -.43
LDC -7 -.55 -.63 -.58 -.72 -.94 -.77 -.77 -.75

Variation A: Elasticities of Substitution (ES) between import types in both intermediate and final
demands set equal to 5.0 in all regions.1 >

Variation B: As for A but 3.0 rather than 5.0 used.1

Variation C: ES between import composites and domestic products in both intermediate and final demands
set equal to 3.0 in all regions. 2

Variation D: As for C but 1.5 rather than 3.0 used. 2

Variation E: As for C but 0.75 rather than 3.0 used.

Variaticn F: Income elasticities in final impcrt demands displaced from vnity; 0.9 in regicns 1 -6~
1.1 in 7, 8‘3

Variation G: As for E but 0.75 used in regions 1 ~ 6. 1,25 - 1n.7,84.3

Variation H: As for E but 1.5 used in all regions. 3

1
2Values of 1.5 are used in the central case

Different values by region are used in the central case. These are based on
literature estimates and are in the range 0.9-1.5

Values of 1.0 are used in the central case.
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strongly in favour of having all trading partners switch to an origin
basis seems misplaced on the basis of ‘the calculations reported here. Results
also portray the tax basis issue as being less significant than other trade

protection issues involving tariffs and non-tariff barriers.
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