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Abstract

This paper presents an empirical study of trade liberalisation. It focuses on the terms of
trade deterioration which results from unilateral liberalisation, and on the extent to which
the APEC strategy of concerted unilateral liberalisation can offset this source of welfare
loss. Using the GTAP computable general equilibrium model, it is shown how the welfare
effects of unilateral and concerted liberalisation depend on country size, protection
structure and commodity composition of trade. This is done by examining trade
liberalisation from the perspective of four countries/regions with distinctive
characteristics: Australasia, Japan, ASEAN and North America.

Introduction: unilateral and concerted trade liberalisation

This paper presents an empirical study of trade liberalisation. We focus on the terms of
trade deterioration which results from unilateral liberalisation, and on the extent to which
the APEC strategy of concerted unilateral liberalisation can solve this problem. Using the
GTAP computable general equilibrium model, we show how the welfare effects of
unilateral and concerted liberalisation depend on country size, protection structure, and
commodity composition of trade. We do this by examining trade liberalisation from the
perspective of four countries/regions with distinctive characteristics: Australasia, Japan,
ASEAN and North America. Our aim is both to obtain detailed quantification and to see
what general features emerge.

There are two sets of issues. First, when a region unilaterally liberalises it experiences
efficiency gains—output increases in sectors where, prior to liberalisation, marginal
valuation was greater than marginal cost. By increasing the region’s demand for imports
and increasing its supply of exports, however, liberalisation worsens the region’s terms of
trade. Because of this terms of trade loss, the overall gains from unilateral liberalisation
are less than the efficiency gains. Indeed, unilateral liberalisation may not be welfare-
increasing.

Second, when other regions liberalise at the same time as the first region, demands for
the first region’s exports will normally increase, mitigating its terms of trade loss. This
idea has underpinned the Asia Pacific Economic Cooperation (APEC) process which has
promoted a new form of regional trade liberalisation (Bergsten 1997; Drysdale and Vines
1998; Garnaut 1996). The objective of APEC is to promote sub-global trade liberalisation,
without creating a regional preferential free trade area. Trade is to be liberalised but
liberalisations are to be based on the most favoured nation (MFN) principle, so that there
is no preference and thus no trade diversion. The idea underlying the APEC approach is to
promote concerted unilateral MFN trade liberalisation with a group of countries that is
large enough so that participants can avoid the terms of trade losses associated with
unilateral liberalisation.
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We would expect the welfare effects of both unilateral and concerted liberalisation to
be influenced by regional characteristics. The extent to which the terms of trade deteriorate
following unilateral liberalisation will be larger the lower the elasticity of demand for
imports and the lower the elasticity of supply of imports. These elasticities will depend on
commodity type; primary commodity exporters will generally face lower elasticities than
exporters of manufactures. The terms of trade loss will also depend on whether the region
is large, and on the extent to which its exports are concentrated in markets in which it is a
significant supplier.

Similarly, the extent to which concerted liberalisation will mitigate terms of trade loss
from unilateral liberalisation will depend on a number of factors. Clearly, size will be
important; small partners in concerted liberalisation will not be able to undo negative
terms of trade effects. The nearness of partners will also matter; this may be a reason for
geographically-based trade initiatives. Trade structures will also be crucial. Liberalisation
by another region with a complementary trade structure will improve the region’s terms of
trade by increasing the demand for its exports, but liberalisation by another region with a
similar trade structure will lead to increased competition in the first region’s export and
import markets, and so to a further worsening of its terms of trade.

We illustrate the practical importance of these different factors by investigating
liberalisation from the perspective of four regions with very different characteristics.
Australasia is a small and primarily natural resource exporting region; Japan is a large
manufacturing region; ASEAN is a developing region with heavy concentration in labour-
intensive exports; and North America is a large, mainly high-tech and services exporting
region. We perform a series of experiments in each of which we compute the welfare
effects of unilateral trade liberalisation by the initiating region, and then let other regions
progressively join the trade liberalisation until global free trade is accomplished.

We are able to use a welfare decomposition technique in the GTAP model which
separates the welfare effects of trade liberalisation into two parts. Efficiency effects are
those which would result if the terms of trade were to remain constant, and the
consequential terms of trade effects redistribute these efficiency effects amongst countries.
The redistribution of efficiency gains occurs through changes in the price of exports
relative to those of imports. Whether a region experiences a terms of trade improvement or
deterioration depends on the regional characteristics outlined earlier.

Welfare decomposition and model closure

The allocative efficiency and terms of trade effects of trade liberalisation can be illustrated
for the liberalising country in Figure 1. D is the demand for the imports of a product from
a particular source of supply, and S is the supply of that product. Let us use a tariff
reduction as an example. (The impact of other trade reforms can be similarly illustrated.)
Suppose that the initial tariff is T dollars per unit of imports. With this tariff, the price
facing consumers in the home (importing) country is CP , and the price the overseas
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supplier receives is PP . The quantity imported under the tariff is TQ . Now suppose that
the tariff is reduced marginally. The associated marginal allocative efficiency gain for the
two countries involved would be approximately the black-shaded area. This area (EW∆ )
can be calculated as

(1)∆WE  = (PC-PP)∆Q

= TQTq

= VTq

where Q∆  is the marginal change in the quantity of imports arising from the tariff
reduction, TV  is the value of tariff revenue, and q is the percentage change in the quantity
imported.

One can imagine that each such additional infinitesimal tariff reduction would bring a
smaller efficiency gain as the base tariff level falls. In other words, each time the tariff is
reduced, the gap between the marginal benefit of consumption and the marginal cost of
production in the supplying country becomes smaller and hence the efficiency gain
diminishes. The efficiency gain from the complete removal of the tariff is therefore the
sum of marginal gains from all infinitesimal reductions; that is, the area AEG. If we sum
such efficiency gains over all commodities and all regions, the global efficiency gain from
the removal of the tariff is obtained.

The next question to consider is how the global efficiency gain is distributed among
the importing and exporting countries. If the price of imports did not change relative to the
price of the home country’s exportables (numeraire) following the tariff reduction, then all
the efficiency gain would go to the home country. The price of imports facing the home
country, however, does change unless foreign supply is completely elastic. Each time an
infinitesimal tariff reduction occurs, the price of the import increases marginally as long as
the import supply curve is upward sloping. As a result, producer surplus in the exporting
country increases. The increased producer surplus from the first infinitesimal tariff
reduction can be approximated by the grey-shaded area in Figure 1

(2)∆WM = QT∆P

= QTPPp

= VMp

where P∆  is the change in the price of imports, MV  is the value of imports, and p is
the percentage change in the price of imports. Again, if one can think of the complete
removal of the tariff as if it consists of many such infinitesimal reductions, the overall gain
in producer surplus to the exporting country is the area CEGH

.

From the home country’s point of view, one can thus think of the impact of its own
tariff removal as having two effects. The first, positive effect is the efficiency gain from
the tariff reduction (area AEG). The second, negative effect is that part of the efficiency
gain which it surrenders to foreign countries (area BEG) plus the loss of the terms of trade
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gain which it extracted from the exporting country through the tariff (CBGH). The net
result of these two effects is that the home country gains area AEB and loses area CBGH.
The home country gains from its own tariff removal only if area AEB is greater than area
CBGH.

The rest of the world is unambiguously better off by area CEGH. Part of the increase
in welfare comes from the transfer due to the terms of trade improvement (CBGH), and
part comes from its share in the overall efficiency gain (AEG).

In unilateral liberalisation, these effects are all that happen. For the home country the
triangular area AEB may not be larger than the rectangular area CBGH unless the import
supply curve is very elastic. It is therefore possible that the liberalising country loses from
unilateral liberalisation if it is a large economy, that is, if it faces an upward-sloping import
supply curve.

In concerted liberalisation, the home country is also an exporter into partner countries
and so benefits there from the equivalent of area CEGH in its export markets. The
potential loss from being a ‘home’ country can thus be offset by the gain from
liberalisations in ‘partner’ countries which occur at the same time. The greater the increase
in the demand for each other’s exports (which implies greater complementarity among
participating countries), the more likely it is that concerted liberalisation will be mutually
beneficial, thus overcoming the potential problem of prisoners’ dilemma arising from
unilateral liberalisation.

In order to compute the change in welfare corresponding to the magnitudes shown in
equations (1) and (2) we use the version of the GTAP model which has welfare
decomposition. In this model, the change in welfare from an infinitesimal change is
computed from the following sum (see Huff and Hertel, 1996, for details)

HIpSppVpVqVW IS
m

i

X
i

X
i

m

i

M
i

M
i

m

i
i

T
i ++−+−=∆ ∑∑∑

=== 111

(3)

iq is the percentage change in the level of economic activity i (such as
production, exporting and importing).

T
iV is the initial level of revenue obtained from any tax distortions associated

with that activity (the effects of subsidies are captured by negative tax
revenues).

M
ip is the percentage change in the price of import i.
M

iV is the initial value of the import.
X
ip is the percentage change in the price of export i.
X

iV is the initial value of that export.
Sp is the percentage change in the price of savings.
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S is the initial value of savings.
Ip is the percentage change in the price of capital goods.

I is the initial value of the capital goods.

H is a term correcting the change in welfare for nonhomothetic CDE (constant
difference of elasticities) preferences of private household consumption.

The first term in the above decomposition represents changes in allocative efficiency and
captures the effects like those shown by the triangle AEG depicted in Figure 1. In order to
properly obtain the welfare effects of the removal of distortions, non-linear solution
algorithms in the GEMPACK software (Harrison and Pearson 1996) are required. These
compute each successive welfare effect using, as appropriate, the successively lower rates
of tariff distortion which result as the tariff is progressively removed (Notice that this term
also captures changes in efficiency which result from the contraction and expansion of
sectors other than the one in which the distortion is removed).
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Figure 1 Allocative efficiency and terms of trade effects of trade liberalisation
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The second term represents the terms of trade effect arising from any change in import
prices and is the analogue of area CEGH in Figure 1. The third term captures the
analogous effects on the terms of trade arising from changes in export prices. The fourth
and fifth terms capture the terms of trade effects in the capital account. In the GTAP
model, investment across regions is allocated through a ‘global bank’ to ensure that the
global demand for savings equals the global demand for investment in the post-
liberalisation equilibrium. The global bank uses receipts from the sale of savings to
purchase (at prices of regional savings) shares in a portfolio of regional investment goods
(Hertel and Tsigas 1997). Thus, these transactions are similar to trade transactions and
changes in the price of savings relative to the price of investment goods have terms of
trade implications.1

In the presentation of simulation results in the following sections, terms two to five are
combined and referred to as the terms of trade effect. In addition, we add the last term in
Equation 3, H, to the allocative efficiency effect. Since the H is normally small, the
relative size of allocative efficiency and the terms of trade effect are not greatly affected by
this simplification.

Based on the evidence provided by Gehlhar (1994) in his validation of the GTAP
model, the magnitude of trade elasticities in the GTAP model is doubled in all simulations
in the central scenarios. Gehlhar found that structural changes in the Asia Pacific
economies over time would be best replicated if the trade elasticities are doubled. Full
details of the GTAP elasticities and other data can be found in McDougall (1997), and the
central scenario elasticities used in this study are reported in Appendix Table A1.

In all simulations undertaken in this study, the numeraire is the global price of factors
of production. Thus, any price changes in the simulations are relative to this factor price.
Land, labour, and capital endowments are all exogenous and fixed. Labour and capital are
perfectly mobile across industries, while land is only partially mobile and specific to
agricultural industries. This means that expanding sectors can easily draw labour and
capital away from contracting sectors. The elasticity of transformation between sectoral
land uses is unity. Savings are a fixed share of income, whereas investment is determined
by how the ‘global bank’ allocates global investment. In the central scenarios of the
simulations we assume that the volume of investment changes at the same (global) rate
across all regions, so that the expected rate of return on capital changes at varying rates
across regions. This fixed shares mechanism could be interpreted as a kind of partial long
run equilibrium, with international capital reallocation left out (Hertel et al. 1998). As we
see in the simulation results, this effectively constrains the trade account balance. An
alternative assumption is to distribute global savings across regions in such a way that all
regional expected rates of return change by the same percentage. This would essentially
represent the short run equilibrium in the international capital market. The alternative
assumption allows larger changes in the trade account and is applied as part of the
sensitivity analysis.
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The determinants of welfare outcomes

In carrying out trade liberalisation, we assume that liberalising regions remove all their
tariffs, anti-dumping duties, price undertakings, voluntary export restraints (including the
MFA quotas), export subsidies and taxes, and output subsidies. The latter two categories
of distortions are primarily used in agricultural industries. To simplify the simulations, we
further assume that countries which do not participate in concerted trade liberalisation
always maintain existing distortions at their present levels of restrictiveness as measured
by their ad valorem equivalents.

From the perspective of a primary commodity exporter

In this sub-section, we start with unilateral trade liberalisation by Australasia (Australia
and New Zealand). In the first scenario, Australasia unilaterally removes all its trade
restrictions and output subsidies. As can be seen in Column 1 of Table 1, Australasia
suffers an net welfare loss, because the terms of trade loss is slightly larger than the
associated allocative efficiency gain.

As Australasia is a small economy, one would think that the terms of trade effect
would be small when it liberalises. Australasia is, however, a large trader in a number of
primary commodities, especially crops, livestock products, and resource commodities (see
Appendix Table A4).2 Trade liberalisation leads to a considerable export expansion of
these primary commodities and consequently drives down their prices. The prices of other
exports also fall, but these commodities are not so important to Australasia’s total exports.
At the same time, import prices change little. Australasia’s overall terms of trade falls by
2.6 per cent.

The strong terms of trade effect results partly from the assumption about the capital
account. In this simulation, we have assumed that the expected rate of return to investment
varies across regions so that investment in all regions changes proportionally at a global
rate. Given that Australia is a small country, its unilateral liberalisation leads to little
change in global or Australian investment in real terms. Real savings are also little
affected. Thus, the assumption of limited capital mobility effectively ties down the trade
balance. This restraint on the trade balance means that exports have to grow to a similar
extent as imports. As a result, export prices fall. Had we allowed the trade deficit to grow
following trade liberalisation, exports would not have grown as much, and therefore
export prices would have been more favourable (see Section 4).

Unilateral trade liberalisation by Australia benefits all other regions except for the
negative effect in North America and the negligible effect on the rest of the world (see
Column 1, Table 1). Most of these benefits come from favourable terms of trade effects on
these regions.

For North America, both allocative efficiency and the terms of trade deteriorate. These
effects result primarily from developments in the automobile market. North America faces
much lower import barriers than Japan and the EU in the Australasian automobile market.
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Once all trade barriers are eliminated, the competitiveness of North American automobile
exports declines relative to that of Japanese and EU products. At the same time, the
expansion of imports in Australasia makes automobiles more expensive to import into
North America from Japan and Europe, the two largest sources of North American
imports, resulting in a decline in these imports. Less important negative effects on North
America emerge for similar reasons; North America’s exports of textiles and clothing
decline, because Australasia’s pre-liberalisation tariff structure discriminates against Asian
developing economies. Other negative effects on North America emerge because of effects
in Asian markets: exports of livestock and resource products decline because of the
increase in Australia’s exports, and Australasia’s trade liberalisation makes textile and
clothing imports from Asia slightly more expensive for North America. These outcomes
illustrate how liberalisation in one region can harm another if the regions have trade
structures which are more similar than they are different. They also show how the
spillovers involved can work through effects in third markets.

Once ASEAN joins Australasia in MFN liberalisation, Australasia’s welfare loss is
reduced considerably (see Column 2, Table 1). This outcome results almost exclusively
from the more favourable terms of trade effect arising from ASEAN’s trade liberalisation.
Australasia’s terms of trade continues to improve as more regions join in concerted trade
liberalisation (see Columns 3, 4 and 5, Table 1). The rest of Asia and the rest of the world
regions have the largest favourable impact on Australasia’s terms of trade, but the way in
which trade liberalisation in these two regions helps improve Australasia’s terms of trade
is different. When the rest of Asia liberalises, the prices of Australasian imports decline,
especially those of processed food, textiles, and other manufactured goods. On the other
hand, when the rest of the world region liberalises, Australasia benefits most from increases
in the prices of exports, particularly those of crops, livestock products, and processed food.

The boost to Australasia’s terms of trade by trade liberalisation in the Asian
developing economies is clearly related to the very different trade and protection structure
between the two regions. The two regions’ trade patterns are by and large complementary.
In addition, the structure of protection in both regions tends to reduce trade resulting from
such complementarity. Trade liberalisation is therefore mutually beneficial. The same is
also generally true for trade between Australasia and the rest of the world.

The most striking result emerging from concerted trade liberalisation in North
America and Japan is the substantial welfare loss suffered by the EU. As can be seen from
Column 4 of Table 1, this loss results predominantly from a decline in allocative efficiency
in the EU. This is a second-best outcome of trade liberalisation and the key to
understanding it is to note the implications of the Common Agricultural Policy (CAP).
Without Japan and North America liberalising, agricultural exports from the EU increase
only moderately as a result of trade liberalisation in Australasia, ASEAN, and the rest of
Asia. Once the Japan and North America region liberalises, however, agricultural exports
from the EU increase substantially. As the EU subsidises its agricultural exports, increases
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in exports mean greater welfare losses. Unlike in previous scenarios where welfare gains
from the expansion of other exports more than offset the losses from moderate increases in
agricultural exports, the losses from increased agricultural exports in this scenario
dominate the outcome.

The last scenario represents global trade liberalisation achieved when the rest of the
world (including the EU) liberalises its trade. The welfare gain for this region is boosted
substantially by its own trade liberalisation, despite a considerable terms of trade loss (see
Column 5, Table 1). All other regions also gain. In fact, global trade liberalisation
generates maximum benefits to every region, even though some regions continue to suffer
from an adverse terms of trade effect. The benefits of improved allocative efficiency
dominate the overall outcome.

Table 1 Welfare effects of unilateral and concerted trade liberalisation: Australasia takes
the lead, 1992 (US$ billion)

 Australasia  ASEAN Rest Japan and Rest of
of Asia N. America the world

(1) (2) (3) (4) (5)
Australasia Total -0.1 0.3 2.1 2.9 5.8

Allocative 1.8 1.8 2.1 1.9 2.1
ToT -1.9 -1.5 0.0 1.0 3.8

North America Total -0.6 -1.3 6.4 33.9 33.6
Allocative -0.4 -2.5 -3.8 37.6 25.7
ToT -0.2 1.1 10.2 -3.7 7.9

Japan Total 1.1 2.9 9.9 77.7 98.7
Allocative 0.0 0.6 1.0 60.5 78.8
ToT 1.0 2.3 8.9 17.2 19.9

ASEAN Total 0.2 21.2 18.4 16.7 21.7
Allocative 0.1 34.0 30.6 31.5 34.6
ToT 0.1 -12.8 -12.2 -14.7 -12.9

Rest of Asiaa Total 0.9 2.8 43.7 42.0 55.4
Allocative 0.3 -3.9 63.9 64.5 72.8
ToT 0.5 6.7 -20.2 -22.4 -17.4

European Union Total 0.4 6.4 12.6 -8.0 132.9
Allocative 0.0 3.7 5.0 -20.6 121.2
ToT 0.4 2.7 7.6 12.6 11.8

Rest of world Total 0.0 2.7 11.9 15.4 28.3
Allocative 0.1 1.4 6.7 5.8 41.4
ToT -0.1 1.3 5.2 9.5 -13.1

World Total 1.8 34.9 104.9 180.6 376.4
Allocative 1.9 35.1 105.5 181.2 376.6
ToT 0.0 -0.2 -0.6 -0.6 -0.1

Notes:  a Includes Hong Kong, Korea, Taiwan, China and South Asia. Together with the other six coun-
tries/regions listed in this table, there are nine countries/regions in the model. For commodity (industry)
details, see Appendix Table A1.
Source:  Simulations of the GTAP model, database version 3.
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In the case of the EU, the increased allocative efficiency is so significant that the
region becomes the largest beneficiary of global trade liberalisation after Japan. One major
source of allocative efficiency for the EU is the reduction in its agricultural exports.
Associated with the export reduction is a fall in agricultural production, following the
removal of output subsidies. This also brings welfare benefits. Another major source of
welfare gain is the removal of the MFA and the extensive non-tariff barriers to the imports
of automobiles and some other manufactured goods. The strong expansion of the basic
manufactures sector also helps improve allocative efficiency.

From the perspective of a developed manufactures exporter

Unlike Australasia, Japan is a large exporter of sophisticated manufactures. In this sub-
section we examine the outcome of concerted trade liberalisation from Japan’s
perspective. When Japan unilaterally removes all trade barriers, its allocative efficiency
improves substantially while its terms of trade deteriorates, as expected of any unilateral
liberalisation (Table 2). Unlike Australasia, however, the efficiency gain dominates the
terms of trade effect.

One wonders how important trade structure is in explaining the difference in the
results of unilateral liberalisation between Japan and Australasia, especially with respect to
the terms of trade effect. For both Japan and Australasia, increased imports are the primary
source of allocative efficiency improvement. Whereas for Australasia, the efficiency
improvement comes largely from reductions in tariffs on textiles, automobiles, and basic
manufactures, Japan’s efficiency improvement occurs primarily in agriculture. For both
regions, efficiency gains from export expansion are small, because there are few
restrictions on exports.

When Japan liberalises unilaterally, its overall export expansion (21 per cent) is
similar to that of Australasia (23 per cent) when Australasia does the same. At the same
time, Japan’s import expansion (26 per cent) is significantly larger than Australasia’s (19
per cent). From these comparisons, one would expect that Japan’s terms of trade would
deteriorate to a greater extent than Australasia’s, because Japan is a much larger economy.
It turns out, however, that the decline in Japan’s terms of trade is 15 per cent smaller than
that for Australasia.

Part of this difference appears to come from trade structure. Australasia’s exports are
concentrated heavily in livestock, resources, and basic manufactures (62 per cent of total
exports; see Appendix Table A2). Japan’s exports, however, are even less diversified.
Automobiles alone account for 66 per cent, and basic manufactures account for another 15
per cent. In terms of their shares in the world export market, Australasia is a smaller
exporter in every market except livestock (23 per cent), natural resources (5 per cent), and
crops (4 per cent). In contrast, Japan has a market share of 23 per cent for both automobiles
and other manufactures. Nevertheless, Australasia suffers a larger fall in the prices of its
key exports than Japan does. The reason is that the elasticities of substitution for key
Australasian exports are significantly smaller than those for key Japanese exports (see
Table A1).3
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When Australasia and ASEAN join Japan in concerted trade liberalisation, Japan does
not gain in terms of efficiency, but its terms of trade loss from unilateral trade
liberalisation is reduced considerably (see Column 2, Table 2). When the rest of Asia
becomes part of the concerted trade liberalisation, Japan benefits more. Although its
efficiency gain declines marginally as agricultural imports do not expand as much, the
terms of trade loss from unilateral liberalisation is eliminated completely. The increased
demand for Japanese capital goods in the rest of Asia drives up the export prices for
Japanese manufactured goods.

Two points here are worth noting from the perspective of Japan when North America
and the rest of the world joins the concerted trade liberalisation. When North America
liberalises, Japan’s allocative efficiency declines slightly further. This results from the
diversion of Japan’s automobile exports from the EU to North America. In the EU, VERs
(Voluntary Export Restraints) and price undertakings against Japanese automobiles are
more important than tariffs. The reduction in the exports to the EU leads to a loss which
outweighs the gain from the increased exports to North America. When the rest of the
world liberalises, however, in addition to a considerable terms of trade improvement,
Japan’s allocative efficiency improves significantly. A substantial increase in the exports
of automobiles improves Japan’s allocative efficiency as well as its terms of trade. The
removal of tariffs, VERs, and other forms of restrictions, on automobile exports to the EU
is mostly responsible for this outcome.

One persistent result in all scenarios of concerted trade liberalisation is that Japan
consistently benefits from every other region’s trade liberalisation. Three factors seem to
be important: Japan’s trade pattern, its protection structure, and the trade barriers it faces.
The largest export item for Japan is automobiles. Most countries, especially Asian
developing countries and Australia, tend to have higher tariffs on automobiles than on
other manufactured goods. As these countries remove their protection, Japan’s automobile
exports expand. In the EU and North America, Japan faces higher protection than other
countries because of non-tariff barriers and the VERs imposed against its automobiles. As
a result, Japan’s competitiveness increases vis-à-vis other major automobile exporters
when trade barriers in the EU and North America are removed. This also explains why

Table 2 Welfare effects on Japan of unilateral and concerted trade liberalisation, 1992
(US$ billion)

 Japan Australasia Rest North Rest of
& ASEAN of Asia America the world

(1) (2) (3) (4) (5)
Total 53.6 55.8 61.8 77.7 98.7
Allocative 62.9 62.3 61.7 60.5 78.8
ToT -9.3 -6.5 0.1 17.2 19.9

Source:  Simulations of the GTAP model, database version 3.
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export prices for Japan’s manufactured goods do not decline as much as other countries’,
or even increase, when trade liberalisation occurs in other countries. On the import side,
Japan has high agricultural protection, but its trade barriers mainly take the form of high
tariffs and import quotas; there are no export subsidies. As a result, whenever trade
expands as a result of trade liberalisation, either by itself or other countries, Japan’s
allocative efficiency improves.

From the perspective of a large exporter of everything

North America differs from Japan in that it is not only a large exporter of manufactures,
but it is also a larger exporter of services as well as agricultural commodities. With the
commodity aggregation we have chosen, North America is a large trader in virtually all
commodities (Appendix Tables 4 and 5). Textiles and clothing are the commodities in
which North America has the smallest share of the world export market. Even for these
commodities, it accounts for 6 per cent of world total exports—only slightly smaller than
that of the whole of South Asia or ASEAN. For all other commodities, North America has
a world export market share higher than 10 per cent. Among imports no commodity group
has a share less than 13 per cent.

With such an important position in the world market, it is not surprising that North
America suffers a large terms of trade loss when it unilaterally liberalises (Column 1,
Table 3). North America’s export prices fall by 4 per cent on average, whereas its import
prices fall by only 1.3 per cent. This leads to a $25 billion terms of trade loss. Despite this
large loss, North America enjoys a net welfare gain from unilateral liberalisation due to a
large efficiency improvement.

North America’s terms of trade loss worsens when Australasia also liberalises (Column
2, Table 3). Indeed, its allocative efficiency also falls slightly following Australasia’s
liberalisation. Thus, North America would obtain no additional benefit if its liberalisation
was accompanied by liberalisation in Australasia. This is hardly surprising given the lack
of complementarity in trade between North America and Australasia, as discussed earlier.

The adverse effect on North America’s terms of trade lessens as developing Asia and
Japan liberalise simultaneously with it. In fact, liberalisation by developing Asia alone
would reduce the adverse terms of trade effect on North America by over $15 billion.
Allocative efficiency does not change very much when Australasia, Asia, and Japan join in
the concerted trade liberalisation. Interestingly, when the rest of the world liberalises,
allocative efficiency in North America declines considerably. This primarily results from
the dampened increase in the imports of automobiles following the large expansion of
Japanese exports to the rest of the world, especially to the EU. This shows that if two large
regions are both important importers from a third market, then simultaneous liberalisation
reduces the chance of mutual benefits, just as it may reduce benefits if the two regions
compete in a third export market.
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From the perspective of a developing region

In this sub-section, we examine the implications of concerted trade liberalisation from the
perspective of ASEAN. Like Australasia, ASEAN is a large exporter of agricultural
commodities and an even larger supplier of natural resources to the world market.
ASEAN’s trade, however, is more diverse than that of Australasia. It is a larger exporter of
labour-intensive commodities, such as textiles and clothing, and accounted for 8 per cent
of world total exports of these commodities in 1992; a share only smaller than that of the
newly industrialising economies (NIEs) of Asia and China. ASEAN is also a large
exporter of automobile products. This is perhaps a less well recognised fact. These
commodities constitute 24 per cent of total ASEAN exports, the largest among the
commodity groupings in the model. Nevertheless, ASEAN’s share in the world market of
these commodities is still small (3 per cent).

Given these characteristics, unilateral trade liberalisation brings significant economic
benefits to ASEAN, despite the expected worsening of its terms of trade (Column 1, Table
4). This has to do with the high initial level of protection in ASEAN. With the elimination
of high trade barriers, the allocative efficiency gain is enormous. The major source of gain
for ASEAN is from increased imports of agricultural commodities, automobiles and other
manufactured goods. The increased efficiency gain resulting from increases in imports of
these goods accounts for more than 70 per cent of the total allocative efficiency gain,
while export expansion makes up another 20 per cent. The rest comes from increased
production in food processing industries and increased consumption of imported
commodities, especially livestock products.

The terms of trade for ASEAN improves slightly as the rest of Asia reciprocates
ASEAN’s liberalisation, but allocative efficiency declines, making ASEAN less well off
than from unilateral trade liberalisation (see Column 2, Table 4). The bulk of this decline
in allocative efficiency results from reduced imports, rather than reduced exports, although
stronger competition from other developing Asian economies does tend to reduce
ASEAN’s manufactured exports. Trade liberalisation in the rest of Asia bids up world
prices for agricultural commodities, thus reducing ASEAN’s imports. This again shows
that simultaneous liberalisation by countries with low complementarity in trade structure
may not be mutually beneficial.

Table 3 Welfare effects on North America of unilateral and concerted trade liberalisation,
1992 (US$ billion)

North Australasia Developing Japan Rest of
America Asia the world

(1) (2) (3) (4) (5)
Total 11.9 11.5 26.2 33.9 33.6
Allocative 37.1 36.9 36.4 37.6 25.7
ToT -25.2 -25.4 -10.2 -3.7 7.9

Source:  Simulations of the GTAP model, database version 3.
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As noted earlier, trade liberalisation in North America improves allocative efficiency
in ASEAN, but at the expense of its terms of trade. When North America abolishes MFA
quotas and reduces its high tariffs on textiles and clothing, the terms of trade for ASEAN
deteriorates. This unfavourable terms of trade effect is partially offset when the rest of the
world joins in concerted trade liberalisation. Allocative efficiency in ASEAN also
improves significantly. Overall, ASEAN’s welfare is boosted by nearly one-third as a
result trade liberalisation in the rest of the world.

Choosing partners in concerted liberalisation

We noted earlier that concerted trade liberalisation with ASEAN would reduce
Australasia’s welfare loss by improving its terms of trade. This makes Australasia only
marginally better off, however, because ASEAN is a relatively small market for
Australasia. One wonders what would happen if Australasia’s trade liberalisation is first
reciprocated by a region as large as North America, which is 60 per cent larger than
ASEAN as an export market for Australasia. Column 2 in Table 5 shows the results of
such an experiment. It turns out that concerted trade liberalisation in North America does
improve Australasia’s terms of trade more than ASEAN could, but this occurs at the
expense of some of the efficiency gain from unilateral trade liberalisation. Overall, North
America is not a more desirable first partner for Australasia than ASEAN in concerted
trade liberalisation, despite its much larger size.4

The impact on Australasia of trade liberalisation in North America and ASEAN comes
primarily from the import side. The differences in the impact on Australasia’s allocative
efficiency result from the different trade structure of North America and ASEAN. When
North America liberalises, it bids up world agricultural prices more than when ASEAN
does so, especially for crops. This does not explain much of the difference in the welfare
impact as Australasia is a very small importer of primary commodities. The impact is
more significant for processed food, of which Australasia is a much larger importer. The
largest differences in the impact are in the imports of manufactures; especially textiles,
clothing, and automobiles, as these are Australasia’s major imports. Australasia imports
considerably less of these commodities when North America liberalises than when
ASEAN does.

Table 4 Welfare effects on ASEAN of unilateral and concerted trade liberalisation, 1992
(US$ billion)

ASEAN Rest of Japan North Rest of
Asia America the world

(1) (2) (3) (4) (5)
Total 21.0 18.2 19.5 16.7 21.7
Allocative 34.0 30.6 31.2 31.5 34.6
ToT -13.0 -12.4 -11.6 -14.7 -12.9

Source:  Simulations of the GTAP model, database version 3.
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When Japan joins in reciprocating Australasia’s trade liberalisation, Australasia’s
welfare continues to improve as a result of an improvement in the terms of trade. Critical
change in Australasia’s welfare position occurs when the rest of Asia liberalises, as noted
earlier. The favourable terms of trade effect on Australasia of trade liberalisation in the rest
of Asia is greater than that of North America, ASEAN, and Japan combined. In addition,
allocative efficiency also improves significantly. The bulk of the efficiency gain comes
from increased imports, especially manufactures, including processed food. Even the imports
of primary agricultural commodities increase more when the rest of Asia liberalises. This
may seem paradoxical since higher world prices for agricultural commodities resulting
from increased demand in the rest of Asia should force Australasia to import less. As
nearly 60 per cent of Australasia’s crop exports and nearly half of its livestock exports go
to Asia, however, domestic prices of local agricultural commodities are bid up
substantially relative to the prices of imports when Asia liberalises. This, in turn, generates
greater demand for imported agricultural commodities from other regions, including Asia.

As noted earlier, the biggest boost to Australasia’s welfare comes from trade
liberalisation in the rest of the world. Increases in the exports of agricultural commodities
to the EU are the most significant, especially for crops. At the same time, exports of many
manufactured exports are also boosted. For Australia, the rest of the world is a market of
almost equal importance to that of the EU. In terms of agricultural commodities, this part
of the world is twice as important as the EU. The expansion of exports per se does not
increase Australasia’s welfare very much, because there are few export restrictions in
Australasia, but increases in the demand for exports greatly improve Australasia’s terms of
trade. As can be seen in Table 5, the bulk of Australasia’s welfare benefits from trade
liberalisation in the rest of the world comes from the improvement in its terms of trade.

Sensitivity analysis

As seen in the previous section, the terms of trade effects are critical in determining the
welfare outcomes of trade liberalisation. Two aspects of the model’s specification are
particularly important to these terms of trade effects. As noted earlier, the way in which the
global banking sector allocates investment among regions has a significant impact on
regional trade balances, and hence on the regional terms of trade. Changes in export and
import prices also depend on the elasticities of demand which are, in turn, a function of the
elasticities of substitution between imports and domestic goods and between imports from
different sources of supply. While the outcomes of trade balances largely determine the
expansion of exports relative to imports, the elasticities of substitution determine the
magnitude of changes in export and import prices at a given level of export and import
expansion. Normally, changes in export prices are larger than changes in import prices.
This is, in general, because countries are more specialised in exports than in imports. It is
also partly due to the asymmetrical treatment of demand and supply in the GTAP model.
While imports are assumed to be imperfect substitutes for domestic products, exports and
domestic sales are assumed to be homogenous.5
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Testing the alternative capital account assumption

Here, we explore how a more flexible capital account might affect the welfare outcome of
trade liberalisation. We repeat the first four sets of simulations in the previous section,
while allowing the regional expected rate of return to investment to be equalised across
regions. This leads to larger changes in regional investment than when regional investment
changes at the same global rate. An outcome of this alternative specification is that
regional trade balances tend to change to a greater extent following trade liberalisation.

This alternative specification of the capital allocation mechanism has a dramatic
impact on the welfare results for Australasia (Table 6). Instead of losing US$100 million
from unilateral trade liberalisation as in the previous experiment, Australasia benefits by
US$800 million. The difference between the two sets of results comes not only from the
terms of trade, but also from allocative efficiency, though the terms of trade effect explains
nearly twice as much of the difference. The increased allocative efficiency is a direct result
of increased import expansion. The smaller terms of trade effect is largely due to the
dampened export expansion. When the capital account is given more room to adjust, trade
liberalisation leads to greater import expansion and smaller export expansion. This reduces
the downward pressure on export prices more than it increases the upward pressure on
import prices.

The mechanism outlined above also explains the results in the subsequent three
scenarios (Columns 2–5, Table 6). When it comes to global trade liberalisation, however,
there is little difference between the two sets of the results. When all countries liberalise,
the advantage of having a more flexible capital account is eroded completely. That is, it is
no longer necessary to have such a capital account to mitigate the terms of trade effect
when external demand is strong. In fact, Australasia ends up having a slightly less
favourable terms of trade than in the case of the less accommodating capital account.
Allocative efficiency gains are also slightly smaller because of smaller import expansion.
This is very much in line with the global welfare gain. When all regional capital accounts
are more flexible, global exports—and hence imports—tend to be slightly smaller, and as a
result the global welfare gains are also smaller.

Table 5 Welfare effects on Australasia of unilateral and concerted trade liberalisation with
different sequencing, 1992 (US$ billion)

Australasia North ASEAN Japan Developing Rest of
America Asia the world

(1) (2) (3) (4) (5) (6)
Total -0.1 0.3 0.7 1.0 2.9 5.8
Allocative 1.8 1.5 1.6 1.6 1.9 2.1
ToT -1.9 -1.2 -0.9 -0.6 1.0 3.8

Source:  Simulations of the GTAP model, database version 3.



Who gains and who loses from unilateral and concerted trade liberalisation?, DI00-3 19
© Asia Pacific Press 2000

The alternative specification of the capital account has a similar impact on Japan. As
can be seen in Table 7, Japan would enjoy a small terms of trade gain even when it
undertakes unilateral trade liberalisation. This more favourable terms of trade continues as
more regions join Japan in concerted trade liberalisation. Japan ends up with both a higher
efficiency gain and more favourable terms of trade in every step of concerted trade
liberalisation under the more accommodating capital account.

The impact of a more flexible capital account on North America looks similar until
Japan and the rest of the world region participate in concerted trade liberalisation (Table
8). When other regions begin to liberalise, the return to investment in these regions
increases relative to that in North America. In contrast, when capital mobility is limited,
investment increases slightly in North America and the existing trade account position is
maintained. When capital is more mobile, investment moves out of North America owing
to the decline in investment returns. As a result, the real exchange rate depreciates and net
exports surge. Gross exports increase more than when capital mobility is less restricted.
Increased export expansion leads to lower export prices, exacerbating North America’s
terms of trade effect. Furthermore, as most industrial and service exports are subject to
virtually no taxes, there is little efficiency gain, but, at the same time, increases in
agricultural exports and production expansion result in a welfare loss because of export
subsidies. On the import side, domestic absorption contracts as exports expand, leading to
considerable welfare losses in domestic consumption and production. Thus, as more
regions join North America, allocative efficiency suffers even though the terms of trade
improves.

Table 6 Welfare effects on Australasia of trade liberalisation under the alternative capital
account assumption, 1992 (US$ billion)

 Australasia  ASEAN Developing Japan and Rest of
Asia North America the world

(1) (2) (3) (4) (5)
Total 0.8 1.2 3.0 3.2 5.5
Allocative 2.2 2.2 2.5 2.0 1.9
ToT -1.3 -1.0 0.5 1.2 3.7

Source:  Simulations of the GTAP model, database version 3.

Table 7 Welfare effects on Japan of trade liberalisation under the alternative capital
account assumption, 1992 (US$ billion)

 Japan Australasia Developing North Rest of
and ASEAN Asia America the world

(1) (2) (3) (4) (5)
Total 61.2 63.4 68.3 84.6 99.8
Allocative 59.7 59.5 59.2 59.2 77.9
ToT 1.5 3.9 9.1 25.4 21.9

Source:  Simulations of the GTAP model, database version 3.
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There is, however, one thing missing. In this version of the GTAP model, it is assumed
that all returns to capital are intra-regional. When capital moves out of North America into
other regions, one would expect that North America would benefit from the higher capital
returns in those regions. Although failing to take this into account may not understate
welfare results for North America in the current period, because the welfare measure in
GTAP is based on income (consumption plus savings) and not on consumption alone, it
fails to capture the higher capital returns in subsequent periods, because this version of the
GTAP model is a one-period model and has no cross-ownership of capital.

The absence of cross-ownership of capital has another consequence. If, say, North
America is a net exporter of capital in the base period, even if there is no capital outflow
following trade liberalisation, the welfare result for the region would still be biased
downward, albeit to a lesser extent. In this sense, assuming limited capital mobility leads
to more accurate welfare results. This assumption is also consistent with the fact that many
governments do target the balance of payments.

The story for ASEAN when greater capital mobility is allowed is similar to those for
Australasia and Japan (Table 9). The terms of trade for ASEAN is more favourable when
capital mobility is allowed. Allocative efficiency gains increase slightly. The welfare gain
thus improves all the way with concerted trade liberalisation. As in the case of limited
capital mobility, trade liberalisation in North America worsens the terms of trade for
ASEAN.

Table 8 Welfare effects on North America of trade liberalisation under the alternative
capital account assumption, 1992 (US$ billion)

North Australasia Developing Japan Rest of
America Asia the world

(1) (2) (3) (4) (5)
Total 15.1 14.5 25.6 25.4 19.4
Allocative 38.6 38.3 36.7 32.5 18.7
ToT -23.5 -23.8 -11.0 -7.1 0.7

Source:  Simulations of the GTAP model, database version 3.

Table 9 Welfare effects on ASEAN of trade liberalisation under the alternative capital
account assumption, 1992 (US$ billion)

ASEAN Rest Japan North Rest of
of Asia America the world

(1) (2) (3) (4) (5)
Total 22.5 19.3 19.7 17.4 22.7
Allocative 33.5 30.0 30.0 30.6 34.2
ToT -11.0 -10.7 -10.4 -13.2 -11.5

Source:  Simulations of the GTAP model, database version 3.
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Testing the elasticities of substitution

In testing the sensitivity of welfare results to the elasticities of substitution, we consider
only uniform changes to the elasticities. Systematic sensitivity tests on changes in the
magnitude of elasticities would require a daunting amount of computing. In varying the
elasticities of substitution, we first halve their magnitude and then double them. Limited
capital mobility is assumed in all the simulations.

Table 10 reports the results of sensitivity tests for Australasia. Clearly, the broad
pattern of the welfare effects of trade liberalisation is retained. Generally, lower elasticities
result in greater welfare losses or smaller gains to Australasia. With higher elasticities,
even unilateral trade liberalisation leads to a welfare improvement. Not surprisingly, the
largest differences are found in scenarios where fewer regions join Australasia in
concerted trade liberalisation. When the regional coverage of trade liberalisation becomes
sufficiently large, the magnitude of trade elasticities matters less.

Interestingly, the bulk of the welfare difference between the lower and higher elasticity
assumptions comes from differences in allocative efficiency, not from the terms of trade
effect. Lower elasticities mean smaller trade responses to liberalisation and hence smaller
allocative efficiency gains. The small efficiency gains can be easily dominated by adverse
terms of trade effects when not enough regions participate in concerted trade liberalisation.

The results for Japan differ from those for Australasia in that Japan benefits
substantially even when the elasticities are halved (Table 11). Again, allocative efficiency
gains explain the main difference in welfare gains between the lower and higher elasticity
scenarios.

Because of North America’s size, one would expect that the terms of trade effects
would explain a larger part of the differences in welfare gains. This turns out to be the
case, but even here allocative efficiency differences are much larger than the terms of trade
differences (Table 12). In the case of unilateral trade liberalisation, for example, a
difference in the elasticities by a factor of four makes a US$10 billion difference to the
terms of trade effect, but a US$68 billion difference to the allocative efficiency effect.

Table 10 Welfare results for Australasia with different elasticities of substitution, 1992
(US$ billion)

Elasticities Australasia  ASEAN  Rest Japan and Rest of
of Asia North America the world

(1) (2) (3) (4) (5)
EV Low -1.2 -0.6 0.8 2.5 5.1

High 1.7 1.7 5.3 5.3 8.0

Allocative Low 0.9 0.9 1.2 1.2 1.3
High 3.4 3.4 3.8 3.3 3.5

TOT Low -2.1 -1.5 -0.3 1.3 3.8
High -1.7 -1.7 1.6 2.0 4.5

Source:  Simulations of the GTAP model, database version 3.
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The impact of the changed elasticities on the terms of trade effects in ASEAN is
considerably smaller than in North America (Table 13). The difference that the elasticities
make to allocative efficiency is accordingly disproportionately larger. As a smaller
economy, ASEAN’s trade is more responsive to the change in the elasticities of
substitution. While larger elasticities result in smaller percentage changes in the ratio of
export to import prices (the terms of trade), they also lead to larger changes in trade
volumes. As a result, larger elasticities can give rise to greater terms of trade effects in
terms of welfare impact. Such an impact is more pronounced for ASEAN than for other
regions. In all cases, however, efficiency gains from larger trade volumes dominate the
sometimes increased terms of trade losses.

Conclusion

In this paper, the GTAP model is used to trace the welfare impacts of unilateral and
concerted trade liberalisation. The simulation results show that country size is important in
determining the welfare effect of unilateral trade liberalisation. While a large country is
likely to suffer a significant terms of trade loss from unilateral trade liberalisation, ‘small’
regions such as Australasia may also suffer a noticeable terms of trade effect if it is a large
trader in certain commodities, especially primary commodities. Even with adverse terms
of trade effects, countries may still enjoy an overall gain from unilateral trade liberalisation.

The results also suggest that concerted MFN trade liberalisation can substantially
alleviate the adverse terms of trade effect of unilateral trade liberalisation. Even for a
country which suffers a net loss from unilateral trade liberalisation, it takes only a few major
trading partners in concerted MFN trade liberalisation before every country can gain. These
partners do not have to be large, but they need to be complementary to each other. For
instance, Australia is better off from concerted trade liberalisation with Asian developing
economies than with North America. Indeed, while Australasia enjoys a small gain from
North America’s liberalisation, the latter loses out from trade liberalisation in Australasia,
because Australasia increases its competition with North America in the world agricultural
market and its increased imports of automobiles push up import costs for North America.

Table 11 Welfare results for Japan with different elasticities of substitution, 1992
(US$ billion)

Elasticities  Japan Australasia Rest North Rest
 & ASEAN of Asia America  of world

(1) (2) (3) (4) (5)
EV Low 27.4 29.3 34.2 46.4 60.4

High 84.3 87.7 93.1 121.1 157.1

Allocative Low 37.0 36.7 36.5 35.2 43.2
High 97.2 95.6 89.9 91.8 133.2

TOT Low -9.5 -7.4 -2.3 11.3 17.2
High -12.9 -7.9 3.2 29.3 23.9

Source:  Simulations of the GTAP model, database version 3.
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The welfare outcome of trade liberalisation also depends on what forms of protection
prevail in the liberalising country and its major trading partners. Countries which use only
import restrictions tend to gain more than countries which use both import restrictions and
subsidies on exports and production. When there are only import restrictions, trade
liberalisation always improves allocative efficiency by increasing imports in the liberalising
country. The adverse terms of trade effects resulting from the concomitant trade expansion
can be easily offset by the improved allocative efficiency, or by concerted trade liberalisation
in partner countries. In contrast, if export and production subsidies are important in a
country’s overall protection structure, such as in the United States, allocative efficiency
gains from increased imports can be more easily outweighed by the efficiency losses from
increased exports. Furthermore, concerted trade liberalisation in partner countries may
exacerbate the efficiency losses by generating greater export demand.

This second-best outcome also applies to countries which do not participate in
concerted trade liberalisation. Our simulations show that the European Union sometimes
stands to lose from concerted trade liberalisation in the APEC region, especially when
major agricultural importing countries, the United States and Japan, participate in the
process. Export and production subsidies under the CAP policy are responsible for this
outcome. Only when the EU itself undertakes to remove agricultural protection can it too
benefit from liberalisation in other regions.

This study also highlights the importance of the macroeconomic response to trade
liberalisation. Trade liberalisation tends to increase trade deficits or reduce trade surpluses,
at least in the short run. If the policy response is to maintain the existing trade balance, the
adverse terms of trade effect from unilateral trade liberalisation is exacerbated by larger
expansions of exports than otherwise. A macroeconomic policy which is more
accommodating to changes in the trade account can substantially reduce the adverse terms
of trade effect. Of course, such a policy is only feasible if the fall in the balance of trade
does not pose a macroeconomic problem, or the problem can be addressed in due course
when the potential dynamic effects of trade liberalisation address the trade account
imbalance.

Table 12 Welfare results for North America with different elasticities of substitution, 1992
(US$ billion)

Elasticities North Australasia Developing Japan Rest of
America Asia the world

(1) (2) (3) (4) (5)
EV Low -6.2 -6.5 4.1 11.0 16.5

High 51.3 50.7 83.7 94.2 79.3

Allocative Low 16.3 16.2 15.9 16.4 11.9
High 83.8 83.3 84.6 87.3 54.3

TOT Low -22.5 -22.6 -11.8 -5.4 4.5
High -32.5 -32.6 -0.9 6.9 25.0

Source:  Simulations of the GTAP model, database version 3.
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Trade elasticities are important to the terms of trade effect of trade liberalisation, but
they are even more important to the allocative efficiency effect—an outcome that is often
neglected. When the magnitude of the elasticities of substitution is increased, for example,
a country undertaking unilateral trade liberalisation gains more or loses less not only
because the adverse terms of trade effect is alleviated, but also more importantly because
the efficiency gain becomes much larger. In other words, when demand is more elastic, the
cost of protection is higher. When it comes to concerted or global trade liberalisation, the
magnitude of trade elasticities matters less or little to most countries, especially the small
ones. In such cases, the distribution of global welfare gains from trade liberalisation
remains insensitive for most countries. While one can debate the ‘true’ magnitude of the
elasticities of substitution, it seems that few countries might expect qualitatively different
welfare outcomes from different elasticities.

An obvious conclusion from this research is that concerted trade liberalisation is much
more beneficial to liberalising countries than if they act individually. Concerted action has
another advantage; as the benefits of trade liberalisation tend to come in the long run
whereas the adjustment costs tend to occur quickly, unilateral trade liberalisation often
faces strong resistance from domestic interest groups. Concerted trade liberalisation can
reduce this resistance by lowering the adjustment costs, with stronger export demand
easing the pain of structural change.

This analysis may be limited by the adopted framework of constant returns to scale
and perfect competition. Welfare gains which may arise from increasing returns to scale
and pro-competitive effects of trade liberalisation are not captured. These gains have been
shown to be important (Francois et al. 1997; Harrison et al. 1996). The standard GTAP
framework adopted here, however, has the advantage of being simple. The welfare
decomposition technique applied also enables interpretation of simulation results in
accordance with the insights of standard trade theory. The technique proves to be
particularly useful in evaluating the terms of trade effect of trade liberalisation; an issue
which has been prominent in the debate over the virtues of unilateral and concerted trade
liberalisation in the context of APEC.

Table 13 Welfare results for ASEAN with different elasticities of substitution (US$ billion)

Elasticities ASEAN Developing Japan North Rest of the
Asia America world

(1) (2) (3) (4) (5)
EV Low 4.2 3.3 4.3 2.7 5.0

High 22.5 48.9 50.2 44.1 56.9

Allocative Low 14.4 13.4 13.5 13.4 14.1
High 33.5 66.7 67.0 68.8 77.0

TOT Low -10.3 -10.1 -9.3 -10.7 -9.1
High -11.0 -17.8 -16.9 -24.7 -20.1

Source:  Simulations of the GTAP model, database version 3.
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Overall, the results are broadly sympathetic to the APEC strategy of concerted
unilateral liberalisation, whilst pointing out its difficulties. It is shown that even though a
region may experience a terms of trade deterioration from unilateral trade liberalisation,
this can be avoided if there is concerted liberalisation by a sufficiently large number of
countries/regions. Alleviation of the terms of trade problem is also helped by choosing
liberalisation partners with a complementary rather than a competitive trade structure. The
study has not, however, explicitly examined the ‘free-rider’ problem identified by Bergsten
(1997), namely the possibility that outsiders will gain more than participants from
concerted liberalisation. Large welfare gains to non-participating regions in the simulation
results and research elsewhere suggest that such a problem is important (Sinclair and
Vines 1997; Yang et al. 1998). In most cases, however, a large proportion of the benefit
from concerted trade liberalisation does seem to accrue to participating economies. Thus,
incentives to participate in concerted liberalisation remain in spite of the free-rider problem.

Notes
1 These terms tend to be unimportant in this version of the model, which to a large extent links the price of
regional savings to that of regional investment.
2 Basic manufactured goods account for a large proportion of Australasia’s exports, but their volumes are
small by world standards (Table A1)
3 On the import side, even though Japan is a large importer of crops and livestock products (Appendix Table
A5), its trade liberalisation leads to only moderate increases in the import prices of these products.
4 North America’s GDP was 18 times that of ASEAN in 1992 on the basis of a market exchange rate comparison.
5 The symmetrical treatment is often found in models associated with James de Melo, Sherman Robinson and
their colleagues (see, for example, de Melo and Robinson (1989)). An alternative approach to such treatment
would be product differentiation involving economies of scale and imperfect competition. See Helpman and
Krugman (1985) for a synthesis of various models following this approach. For a useful survey of models
incorporating economies of scale and perfect competition see Francois and Roland-Holst (1997).
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Appendix: statistical tables

Table A1 The Armington elasticities of substitution in the central scenario

Between imports Among sources
and domestic products

Crops 4.4 8.8
Livestock 4.9 9.3
Natural resources 5.6 11.2
Processed food 4.9 9.9
Textiles 6.6 14.0
Basic manufactures 4.5 9.0
Automobiles 7.1 14.0
Other manufactures 5.6 11.2
Services 3.9 7.6

Source:  Modified GTAP elasticities based on database version 3.

Table A2 Export composition of the model economies, 1992 (percentage of total)

AUS NAM JPN NIE ASN CHN SAS EU ROW World
Crops 6 4 0 1 6 4 9 1 5 3
Livestock 18 1 0 1 1 2 1 1 1 1
Natural resources 24 4 0 1 17 6 13 2 30 10
Processed food 4 3 0 2 7 4 4 3 4 3
Textiles 2 2 2 18 14 34 39 5 6 7
Basic manufactures 20 21 15 19 16 14 10 25 22 21
Automobiles 7 40 66 38 24 15 5 33 14 33
Other manufactures 1 2 6 6 4 8 2 2 1 3
Services 17 22 10 15 12 13 18 27 16 19
Total 100 100 100 100 100 100 100 100 100 100

Notes: AUS–Australasia; NAM–North America; JPN–Japan; NIE–Newly Industrialised Economies;
ASN–ASEAN; CHN–China; SAS–South Asia; EU–European Union 15; ROW–Rest of World
Source:  GTAP database version 3.

Table A3 Import composition of the model economies, 1992 (percentage of total)

AUS NAM JPN NIE ASN CHN SAS EU ROW World
Crops 1 2 4 3 3 3 5 3 4 3
Livestock 0 1 3 2 1 1 2 1 2 2
Natural resources 4 9 23 10 5 4 20 12 5 10
Processed food 3 2 4 3 2 2 3 3 4 3
Textiles 6 8 6 7 5 14 6 8 7 8
Basic manufactures 24 19 17 22 26 30 27 21 23 21
Automobiles 36 41 14 37 40 38 23 27 33 32
Other manufactures 3 4 2 2 2 2 1 3 2 3
Services 22 14 26 14 15 6 13 22 19 18
Total 100 100 100 100 100 100 100 100 100 100

Source:  GTAP database version 3.
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Table A4 World export market shares of the model economies, 1992 (percentage of world
exports)

AUS NAM JPN NIE ASN CHN SAS EU ROW World
Crops 4 32 0 2 9 4 4 11 34 100
Livestock 23 22 0 3 2 4 0 24 20 100
Natural resources 5 10 0 1 7 2 2 6 67 100
Processed food 2 21 1 5 9 4 1 28 28 100
Textiles 1 6 4 22 8 14 7 20 19 100
Basic manufactures 2 22 8 8 3 2 1 32 23 100
Automobiles 0 26 23 10 3 1 0 27 9 100
Other manufactures 0 14 23 18 7 9 1 20 9 100
Services 2 24 6 7 3 2 1 38 18 100
Total 2 21 11 9 4 3 1 27 21 100

Source:  GTAP database version 3.

Table A5 World import market shares of the model economies, 1992 (percentage of world
imports)

AUS NAM JPN NIE ASN CHN SAS EU ROW World
Crops 1 13 12 9 4 3 2 27 31 100
Livestock 1 14 17 11 3 2 1 21 30 100
Natural resources 1 20 21 9 2 1 3 32 12 100
Processed food 2 17 10 9 3 2 1 25 32 100
Textiles 2 24 7 8 3 5 1 28 22 100
Basic manufactures 2 20 7 9 5 4 2 27 24 100
Automobiles 2 28 4 10 5 3 1 23 24 100
Other manufactures 2 33 7 7 3 2 0 28 18 100
Services 2 17 13 7 3 1 1 32 24 100
Total 2 22 9 9 4 3 1 27 23 100

Source:  GTAP database version 3.
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